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2048. A stamped aluminum label, with raised letters,

LABELS. There are two re.o.'ions for using labels,

—

to display the names of plants in public plantations

for tlic information of visitors, and to enable the gar-

dener to |)reserve the name of the plant for his own use.

In the former use, the label should be prominent, jus

j)ermanent ;i.s po.ssible, and attractive or at least not
obnoxious in itself. In the latter case, the label may be
only a tag or tally, and it is often of temporary use.

The characters demanded in a good ])lant-label in

general are legibility, convenience, duraliility and a
reasonable cheapness. The purposes for which labels

are needed by the horticulturist may be grouped as

follows: (1) For pots, boxes, frames and benches; (2)

for stock in storage or transit; (.3) for rows, i)lots or

beds in garden, nursery, orchard; (4) for individual

trees, shrubs and plants.

Of the materials that may be used for gardeners'

labels, wood holds the first place, and the soft, easily

worked na-
ture of white
pine makes
this the
favorite
species, al-

though other
more dur-
able wood.s,

such as ce-

dar, spruce,

cypress and
mulberry, are used to some extent. Machine-made
ready painted wooden labels of convenient shapes and
sizes, from 4 to 12 inches in length (see No. 1, Fig.

2049), are carried in all stocks of gardeners' supphes,
and are in common use in all work with plants in pots,

boxes and benches, and to some extent in out-of-door
gardening, but these should not be trusted where the
label is expected to endure for a considerable time. In
the storage of grafts and cuttings in pits or cellars, two
of these labels should be written and slipped together
under the tie, the outer one for immecliate reference
and the under and protected one for security when the
other becomes defaced.

Notched or perforated labels (Nos. 2, 3, Fig. 2049),
nith or without wires, are also prepared for nursery-
men's use, those strung with soft copper wire being the
best. These are used in the shipping of nearly all trees

and shrubs, and here great annoyance would be saved
if all names were wTitten distinctly and with a heavy
impression. If such labels are used on stock after

planting, the grower should use great care that stems
and branches are not choked by the wire. The printing
of any desired names may be procured on order, effect-

ing a great saving of time and a gain in flistinctness.

For marking rows, plots, and beds, stakes should be
u.sed large enough readily to attract attention and not
be broken over or moved in cultivation. .\ very service-

able stake for nurseries, trial grounds and gardens is

mafle by cutting 2-inch pine or cypress plank 2 ' o inches
wide and 2 feet long, pointing and giving two good coats
of paint. Inscriptions may be stenciled on the.se a-s sug-
gested in No. 4, Fig. 2049, written %\nth a heavy pencil,

or better, where names, da'tes and list or plot numbers
are wanted, wTitten on a square of sheet zinc and
fastened to the face of the stake with small nails.

(Xo. .5, Fig. 2049). An annual coat of paint obliterates
old lettering and preserves the wood.

A common wooden label for borders, groups or speci-

men plants\is shown by No. 6 and a variation bj' No. 7
(Fig. 2049). The stakes should be of some durable
wood, and the whole well painted. A paint of jiure

lampblack and oil is the most indestructible and let-

ters will stand out like type after the lead paint and
the very wood .surface have weathered away. An eifec-

tive contrast is obtained by painting the face of the
label black and placing the lettering in white.

For display labels on trees and posts in parks and
experiment stations, sheet aluminum is now used,
with the name stamped in raised letters by a machine
or by hand dies (Fig. 2048). Such labels are durable, are
not injured by sprays, keep clean, and are cheap in

first cost if the number to be made is enough to war-
rant the purchase of an equipment. \Ae must now
provide for labels that withstand spraying compoimds.
Of the sheet metals, zinc has heretofore proved

superior to

other ma-
terials. 1

1

m ay be
stamped
w i t h steel

letter dies
or written
upon with
a common
lead pencil,

but more
commonly a chemical ink is used. The common
formula for this in horticultural books is sub-
stantially that prepared bj' the French chemist,
Brainnot, in 1837, and is as follows: Two parts by
weight of verdigris (acetate of copper), two of sal am-
moniac (ammonium chloride), one part of lampblack
and thirty parts of .soft water. The chemicals should
be incorporated with a little of the water, and the
remainder added. Keep in a glass bottle tightly corked
and shake frequently while using, as the lampblack
tends to separate. The zinc, cut in the desired forms,
should be prepared by scouring slightly with emery
dust or fine sandpaper. The ink may be applied with a
quill or coarse steel pen, but a fresh one will be needed
with each batch of labels. Inks of an aqueous solution
of chloride of copper or of chloride of mercury are also

recommended for WTiting on zinc, which should first be
cleaned with a weak solution of muriatic acid. Bichlor-
ide of platinum is one of the blackest inks for zinc. A
slightly oxidized zinc surface may be written upon with
a soft lead pencil, and while the inscription will not be
very distinct at first will grow more so with age, and
will endure for years.

It is always best to secure a sheet-metal label to the
bole or post by both ends if possible; but in many cases

a hanging label must be used. A wired zinc label, as
shown in No. 8, Fig. 2049, if exposed to the wind will

sometimes cut the eye completely out, unless care
is taken to twist the wire up tightly. If the end of the
label is folded over and the hole punched ju.st beyond
the fold, it will not be so likely to pull out. Strips of

zinc 5^ inch wide and 7 inches long (No. 9, Fig. 2049),
coiled loosely around a branch, as in No. 10, are a ser-

viceable form of tree-label, but even these should be
noticed every year, that they do not become fastened
into the fork of a rapidly-growing tree.

For borders or beds of herbaceous perennials, bulbs,

112 (1761)



ITlVJ LABELS LAIURNIIM

and the liko, tho label shown in No. 11 is oxcollont and
inoxfxMisivo. A piew of palvani/.od win" Nos. li-S in

siio, is out I'j to 2 iift Ion;;, bont to shapo and the
written line tablet elosini in. For a nion- conspieuous
lalH'l, tho zino may Ih- given a eoat of white load, then
one of blaok enamel paiut, and the letters be traood in

white. In s»ime Kuropean bolanieal gardens a zinc
tablet stamjx'd with sunken letters brought into relief

by paint :m' used for similar purjio.sos. .V zine label,

with two win" legs to pn-vcnt it from turning arounil, is

>liowni in Fig. 2t)oO.

Thon> :uv many designs of cast or enameled metal or
IH>r<xMain lal>els. that have found little use in this
eountr>'. A label of stamped zinc of English manufac-
ture (shown in No. lO, Fig. 2049) is one of the best gar-
den laln^ls. For labeling s|)ecinien tree trunks, a shoot of
zine or copper with a little water-ledge bont at tho top,
pmnted, eniunoled black and lettered in wliite, is neat

2050. A metal
garden label.

No. 10, Lode-

2049. Various t7pe9 of labels.

and u.seful. It should be secured with cojjper tacka, and
given occa-sional attention. (See No. I.').) .\ series of

thin shect-copi)er labels, to be written on with a stylus

against a soft, yielding surface, as a piece of leather, are
.shown in Nos. 12, 13, 14. These may be too frail for

out-of-door uiie, but are very good for conservatory
plants, although the inscription needs rather close
examination. Of copp<-r labels, the temper should be
taken out and the metal folded on edges. A neat label
for con.servator\' u.sc is made of white sheet^celluloifl

with a mat surface, as pencil marks show very plainly
on it.

.Several kinds of tree-labels are shown in Fig. 20.52,
as follows: Nos. 1, 2, (;erm.an labels, made of glazed
earthenware, with the name colored blue and sunken.
Strong coppf^r wire, coiled, to allow of tho growth of
the limb, holds the label to the tree. No. 3, Cornell
lab»-l i.« ma/lf of wof)d. No. 4, double wooden label,

con.si.'iting of two common wooden labels fastened
together. The name is written upon the outside of the

double label, as in any other label, but it is also
written on tho inside to insure ])erniaiicncc. When
tho outside writing is worn off tho label is opened
and the inside is still bright. Tho label is fast-
ened to the tn'o by a tack or small nail, as shown in
tho cut at the right. The label is seen
opened in tho cut at tho left. Nos. .5,

0, zinc labels, u.sod at tho Now York
State Kxporimont Station, (lonova.
Tho wire is driven into the tree, and
the name is written or printed on the
zino with black i)aint. No. 7, common
handmade wooden tag, taken from an
old tree in the test orchard of tho
late Charles Downing, Nowburgh, Now
York. No. 8, thin copper label, with the
name indented into the metal Ijy tho

use of a hanl-])ointed instrument.
Some metal labels are apt to

tear out at the hole when ex-

posed to wintls. No. 9, com-
mon painted pine label used by
nurserymen, and costing (with-

out tho ('()i)por wire) about 35
cents a thousand for the common
size, which is 3^2 inches long,

man's label, used somewhat at Cornell, consist-

ing of a tag of sheet lead securely fastened to a
coiled brass wire. The wire is secured to the
body of the tree by a staple or screw-eye, and
it is expected that the wire will become imbed-
ded in the trunk as the tree grows. No. 11,

common zinc label or talley. A good vineyard
label is shown in Fig. 2051, described by Bailey
as follows: The figure is Paddock's vineyard
label (designed by W. Paddock, State Experi-
ment Station, Geneva, New Y'ork). The label is

a strip of heavy zinc secured to a stiff gal-

vanized wire. This wire or shank is provided
with a hook at the lower end and a half-hitch

near its middle, so that it can be securely

adjusted to the wires of the trellis, holding the
label well above the foliage. g q Mason

L. H. B.t
LABLAB: DoHchos.

LABURNUM (ancient Latin
name). Lcguinindsa-. Including
Podocf/li.ius. Golden -Chain.
Ornamental treesor shrubs chiefly

grown for their showy racemes of

yellow flowers.

Deciduous: Ivs. alternate, pet-

ioled, 3-foliolate, without stip-

ules: fls. slendor-pedicelled, in ter-

minal simple racemes,
mostly pendulous; calyx 2-

lip[)ed, with obtuse, short lips;

corolla pajjilionaceous, with
the petals all distinct; stamens
10, all connate; ovary stalked:

fr. a linear pod with sever.al

seeds, compressed, tardily de-

hiscent; seed without appen-
dage at base.—Three species

in S. Eu. and W. Asia, often

included under ("ytisus. All

parts of tho. plants ar(^ poison-

ous, especially the young frs.

Th(! hard, tough and close-

grained woofl is susceptible of

a very fine polish, and is manu-
factured into various small
articles.

The golden-chains are hand-
some small trees with dark

T

^-W

2051. Paddock's vine-

yard label.



LABURNUM LABYRINTHS 1763

green trifoliolate leaves falling late in autumn with-

out change of color, and with tirooping racemes of

bright yellow flowers in late sjjring, followed by long

narrow pods remaining on the tree a long time. They
are adapted for planting on rocky slopes or in borders

of shrubberies, where they should be allowed enough
space to show to the best advantage their graceful,

drooping racemes of golden flowers, which contrast

with the dark green foliage. They are hardly ever

attacked by insects or fungi.

—

Laburnum alpinum is the

hardiest species and perfectly hardy as far north iis

Miissachusetts; L. anagyroides is somewhat less hardy,

while L. caramanicum
is tender. They thrive

in any kind of well-

drained soil, including

limestone, and grow
as well in partly shaded
positions as in sunny
ones. Propagated by
seeds, sown usually in

spring, and also by
layers; the varieties

are mostly grafted or

budded on seedlings of

one of the species.

anagyroides, Medi-
kus (L. vulgare, Griseb.

C ylisus LabuTifiim,

Linn.). Golden-
Chain. Be.\n-Tree.
Fig. 20.53. Large shrub
or small tree, to 20 ft.,

with erect or spreading
branches: branchlets

appressed - pubescent,
grayish green : Ivs.

long-petioled ; Ifts.

elliptic or elliptic-
ovate, usually obtuse
and mucronulate, glau-

cous - green and ap-
pressed - silky pubes-
cent beneath when
young, 1-1M in. long:

racemes silky-pubes-

cent, 4-8 in. long; fls.

about ^in. long: pod
appressed -pubescent,
with thick keel, about
2 in. long; seeds black.

May, June. S. Eu.
Gn. 2.5, p. 518; 34, p.

30, and 51, p. 302.

G.C. in. 36:318. H.
W. 3, p. 101.—There
are many garden
forms. Var. aOreum,
Rehd. (ynT.chrysoiihijl-

lum. Schneid.), with
yellow foliage. F.S.

21:2242, 2243. F. M.
1875:182. G.Z. 20:129.
Var. buUatum, .Schneid. (var. iin'olidum, Hort.), with
curled Ifts. \'ar. Carlieri, Schneid. (L. vulgare Carlicri,
Kirchn.). Lvs. smaller: fls. smaller in short upright
racemes, often several from one bud. Var. pendulum,
Rehd., with pendulous branches. Gn. 25, p. .522. G.M.
45:317. Var. quercifolium, Schneid., with sinuatelv
lobed Ifts. Gn. 2.5. p 520; 34, p. .30. Var. sessilifolium,
Schneid , with crowded, sessile lvs. Var. Alschingeri,
Schneid. (L. AI.<ichlngKri,'Koch). Racemes shorter, lower
lip of calyx longer than upper lip: lvs. more silky. S. E.
Eu. Var. autumnale, Rehd. (L. vulgare aulumnale,
Kirchn. L. lulgiiri b'tjtra, Lavallc. L. vulgare semper-
flbrens, Nichols.; . Blooms a second time in late summer.

2052. Tree labels of many patterns.

alpinum, Griseb. (Cijtisus aljnnus, Mill.). Scotch
LABtJRNtTM. Shrub or tree, to 30 ft., similar to the
former: branchlets glabrous or hirsute when young: Ifts.

usually elliptic, acute, light green and glabrous beneath
or sparingly hirsute, ciliate, 1-1^4 in. long: racemes
long and slender, glabrous or sparingly hirsute; fls.

smaller: pod thin, with the upper suture winged, gla-

brous; seed brown. June. Mountains, S. Eu. B.M. 176
(as Cytisus Laburnum). Gn. 25, p. 519; 34, p. 30.

R.H. 1912, p. 446. G.M. 45:316. G. 36:477. Var. pen-
dulum, Koch. With pendulous branches. Gn. 25, p. 522.

A var. aureum is advertised.—This species flowers
about 2 weeks later

than the former, and
has much longer and
more slender racemes;
it also is of more up-
right and stiffer growth
and hardier.

Watered, Dipp. (L.

Pdrk-sii, Hort. C. al-

pinusxC. vulgaris,
Wittst.). Hybrid of
garden origin, but
found also wild. Lvs.
beneath and racemes
sparingly pubescent:
racemes long and slen-

der: pod with narrow
wing, sparingly ap-
pressed-pubescent , few-
seeded. G. 24:355. G.
M. 45:313.—As hardy
as L. alpinum and
sometimes considered
to be a variety of that
species.

^ Adamii, Kirchn. (C.

Adamii, Poir. C. Labur-
num pur pur a seen s,

Loud. Laburnocytisus
Adamii, Schneid. L.
vidgare x Cytisus pur-
piireu-s). Originated at
Vitry, near Paris, about
1826. Habit and foh-

age usually almost like

L. anagyroides, but fls.

dull purplish, rarely
yellow ; sometimes
bearing a few branches
with the fls. and lvs.

of Cytisus purpureus.
A very interesting
form, but of less orna-
mental value. B.R.
1965. B.H. 21:16-18.
G.C. HL 36:219; 50:

162.—One of the so-

called graft-hj'brids

which have recently

been termed chimseras,

as there is no fusion of cell-contents and nuclei, but
only a mi.xture of tissues.

L. caramdnicum, Benth. & Hook. fPodocytisus caramanicus,
Boiss. ). Erect shruli, to 4 ft., much resemblinc in foliaec .Tnd habit
the Cytisus sessilifoliu.'', with long and slender terminal upright
racemes. July-Sept. Asia .Minor. R.H. 1861, p. 410. G.C. III.

48:454. B.M. 7898.—L. fragrane, Griseb., L. ramentnceum, Koch,
and L. Witdeni, Lavali6.=Petteria ramentacea.

.Alfred Rehdeh.
LABYRINTHS or mazes are intricate and confusing

networks of walks and jiassages within hedges of ever-

green, formerly employed as a garden entertainment
and conceit. They ar(- still kept up in some Girl World
gardens as relics of the past. They were popular in the
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sixUvnth and sevontiviUh ci-ntiirios. Fig. 2054 is the
pltui of ;m Knslisli labyrintli tif two coiitiirit-s apo. It

woull bi> vaiulalisiu to ilosti-oy so lino an cxainplc of a
style of panlcniiis; no lonjior fashionalilc, l)iil folly to
«ipy it ii> a nuxlcru jiardon. Mjizes are niadi' of cliiipwl

cversjr - mis of vjirious kinds.

i.V>^.

-"J

2053. Laburnum anagyroides. ( X H)

LACUNA (ono of the names of Ilolon, which Ijindley

states may be applied to this ])lant on account of its

beauty; but he adds it may also he derived from LakiK, a
rlcft, alluding to the divisions of the lip). Orchiddci-^'.

A little-known group of epiphytic orchids inhabiting
Central America and Mexico.

Pseudobulbs rather long, ovoid, smooth at first: Ivs.

large, elliptic-pointed and contrat^ted into a petiole, pli-

cate vonosc: raceme pendent from the bxse of the pseu-
dobulbs, loose, bearing up to 10 me(lium-sized fis.;

sepals and petals nearly equal, (elliptical, half-spread-
ing; labellum equaling the petals, articulated to tli(e

bast; of the coluirm, clawed, with the lateral lobes

incurved, terminal larger, spreading and narrowed at

the base to a broafl claw; column rather long, winged,
hooded at the top; r)ollinia 2 on a simple stipe.—Only 2
species.

The plants should be grown in baskets or on blocks
of woofl like sfanhopeas: if pottefl the raccanes are
likely to bury them.selves in the soil. At the end of

October, water should be almost (entirely withheld for a
few weeks. The flower-stalks appear in spring.

bicolor, Lindl. ( lyW-rliUim/innui Sarulmrina, Krilnzl.).

Racemes drwjping, about 18 in. long, bearing (( or 10
fls.; fls. grc<!niHh yellow, covered externally with short
hairs; petals with 3 purple streaks; lal)(41um hairy,
gpfittefl with purple. Discovenid about 184:5 in Guate-
mala, at an elevation of 7,000 ft. B.R. :50:.50. Var.
glabr^ta, I>em. I'ls. everywhere nearly glabrous,
creamy white. Not in the Am(rrican trade. 1. 1 1. 1 :.':?.

Var. filba, Ilort. KIs. yellowish wliit(e, without purple
markings.

spectabilis, R(>ichb. f. Fls. about 1 in. diain., whitish,
sulTused with pink and speckled with jiurple; sepals
concave orbicular; ])elals sni.'illcr, C(inni\'ent. Costa
Rica. M(-x. (?). li.M. ti.")U).— Kar more handsome than
the former, but not- advertised in Auier.

HEiNitu'ii Hasselbrinq.
LACE-BARK: Lagella; hIho Gaya iind lloherui.

LACE-LEAF, LATTICE-LEAF: A-ponogelon.

LACHENALU (Werner de L.achcmd, 17:«i-lS00, pro-
fessor of botany id. Basel). Including Scitloims.
Lilian :i. (' \vv. ('owsi.ie. Small Cape bulbs tluit are
easily Howered in a cool greenhouse in early si)ring or
even in winter; some of them ai-e useful also for the
window-garden.

Plant eonijn-i.sed of a tunicated bulb, a leafless

pedimcle or scape bearing a raceme or sjjike of fls. in

shades of red and yellow, sometimes white, and
usuall>' 2 Ivs. at the base of the sca])e: perianth tubular,
persistent, the :j outer segms. ohicmg ;ind slightly

swollen ncai- the ajiex, the 3 inner segms. commonly
longer :m(l obtuse-spatulate; stamens 6, attached in

the ]X'ri;mtli-tube; style hmg and slender, with capitate
stigma: cajjs. loculicichdly :3-valved, with turgid black
seeds.—Species about .30, in S. Afr. They have a
remarkable range of color, and with good management
may be kept in an attractive condition for 2 months or
more. There jirc species with bell-shaped fls. and some
in whiteh the fls. are all more or less erect, but the
favorite types arc the long, cylindrical, pendulous fls.

with the brilliant red and yellow colors. But few
species are cult., the most popular being L. tricolor,

particularly its var. Nclsonii and some of the recent
forms with personal names. L. pendula is perhaps
second in popularity, the others being known chiefly

to bulb fanciers. LachenaUas arc very distinct in

coloring and general aiipearaiKee. They usually have
2 Ivs. (sometimes .') in. cult.), rarely 1, and the bulbs
are globose, tunicated, and about ' 2~1 in- thick. An
exceptionally strong bulb, under the most favorable
conditions sends up 3 or 4 erect fl.-stalks 9 in. high,

with as many as 40 fls., each 1-1 '-2 in. long. Under
careless treatment the Ivs. and fl.-stalks are weaker, and
bear perhaps 6-12 fls. Lachenalias are good subjects
for hanging-baskets.

It is well to make one job of it, planting freesias and
lachenalias tfjgether. Six are jilanted in a 6-inch pot,

in good rich loam. They probably do as well without
leaf-soil, if the drainage is good. They are stored in a
well-protected coldframe until late in November, but
might be kept longer, as a pinch of frost will not hurt
them. After they are brought into the gi'eenhouse, and
make good growth, plenty of water may be given, and,
occasionally, liciuid manure. A night temperature of
50° F. will be found about right, but they scarcely

bear forcing mitil the flowering scapes show. If forced

before the bulbs show, the flowers are often malformed.
They last in bloom from six to eight weeks, after which
follows the .same routine.—After blooming, the plants

should lie set on a shelf in a light position and watered
as carefully as before the blooming sca.son, less water
being given as .signs of maturity appear; viz., discolored

leaves and withered flower-stems. When thoroughly
ripened, they are stored in the pots they have grown
in and kept quite dry imtil the month of August.
They must be rejiotted then. If by chance drip should
strike the soil, the plants may he found starting into

growth. The bulbs multiply rapidly, more than doub-
ling in a season. Fully one-third of the extra bulbs will

be .servic(!able, and still more would make bloom of

less decorative vahu;. There ane many more—bulblets

—which can be sown on the borders of carnation or
violet benches, a large number making good-sized
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bulbs in one seti-son. Seeds of l;u'hen;ili;is neniiiiiatc

readily in a few weeks, and with good treatment many
seedlings will bloom before going to rest. In the
opinion of the writer, L. Nclsonii, is still the most
satisfactory kind to grow. (T. D. Hatfield.)

atroviolacea, 5.

aurea, 4.

aureliana, 3.

Cnmmii, 4.

convallarioidcs, 10.

d'-Ancona". 4.

elaucina, 6.

liliflora. 7.

luci\la. II.

lutcola, 4.

INDEX.

lutpola niaculata, 4.

mutabilis, 5.

Nelsonii, 4.

oroluoides. .5.

pallida, II.

pendu]a, 3.

pustulata, 8.

quadricolor, 4.

racfmom, II.

roflcxa, 1.

Rcilcliana, 1.

robu.sta, 10.

rubida, 2.

supcrba, 4.

tricolor, 4.

unifolia, 9.

violacea, 8.

vironti-flava,

A. Pcriaiilli rcntricosc, oblique at llie base.

1. reflexa, Thunb. (Ca'hinlhus cnmpticatus, Willd.).

Bulb globose, J4in. or less diam.: Ivs. 2, thin, falcate,

clii-sping the base of the st. for 1-2 in.: peduncle and
infl. 2-6 in. long; spike usuallj' few-fid., the rachis

flexuose; fls. all erect or spreading, yellowish, about 1

in. long; inner segms. slightly longer than the outer
and spreading at the very tip; stamens included, but
style becoming exserted.

—

L. Rcgdiana is a hybrid of

this and L. tricolor var. aurea.

.\.4. Perianth oblong to cylindrical, not oblique or

venlricose.

B. Fls. (at least the lower o/ies) drooping or pendulous.

2. rflbida, Jacq. Bulb globose, about H^n. thick:
peduncle and infl. 6-9 in. long: Ivs. usually 2, much-
narrowed to base, spotted: raceme 6-20-fld.; outer
segms. bright red, tipped green; inner ones yellow
below the tip, a Uttle longer than the outer segms.

3. pendula, Ait. Bulb globose, about 1 in. thick:
peduncle and infl. 6-12 in. long, more robust than in

Xos. 2 and 4; raceme few- or
many-fld., 2-6 in. long, all except
the upper fls. more or less nod-
ding; outer segms. linear-oblong,

yellow, pa-ssing upward into red,

not spotted; inner bright red-

purple at the tip, little if at all

exceeding the outer. B.M. 590.
Gn. 18:60; 2:5, p. 142; 33, p.

249, and 45, p. 355. Gt. 61, p.

218. G.W. 10, p. .329. G. 5:551.
F. 1871:26.5. V. 8:172. Var.
aureliana, Hort., has outer segms.
red, barelv tipped yellow; inner
ones tipped green. R.H. 1890:396.
G.C. 111.23:195.

4. tricolor, Thunb. Bulb glo-

bose, to 1 in. diam.: peduncle and
infl. to 1 ft.: Ivs. usually 2, 6-9
in. long, often spottefl: raceme
mostly .3-4-fld., ^sometimes many-
fld.; lower fls. nodding; outer
.segms. yellow, tipped green; inner
[lurplish red at the tip, much ex-
ceeding the outer. L.B.C. 8:767.
B.M. 82. F. 1871:265. Gn. 18:

60; 47, p. 1()3. G.W. 10:329.
\'ar. quadricolor. Baker (L.

quatlrkotor, .Jacq.). Perianth with
a red base and greenish yellow
mid<ile; outer .segms. tipped green;
inner ones tipped red - purjjle.

L.B.C.8:746. Var. luteola. Baker
(L. luteola, Jacq.). Perianth lemon-
yellow, tinged green toward the
tip. B.M. 1020; 1704. L.B.C;. 8:
7:?4. F.S. 18:1873. Var. luteola
maculata, Hort. (L. luthila mn-
ctili'itn. Hort.), differs from the

))receding in having spotted foliage. Var. Nelsonii,
Baker (L. Nelsonii, Hort.). Fig. 2055. Perianth bright
yellow, both series of segms. faintly tinged green:
[irobably the laehenalia most grown in this country,
bearing freely for a long season long racemes of brilliant

fls.: treated much as arc hyacinths indoors, being ke|)t

cool. Gn. 49, p. 470; 75. p. 143. Gng. 5:262. J.H. III.

30:231; 62:291; 63:136: Gn.W. 16:25; 21:301. G.W.
43:591; 52:724. G.Z.31:121. G. 19:174. Var. aarea,
Hook. (L. aiirea, Lindl.). Perianth bright orange-
yellow. F. 1871:265. B.M. 5992.—Baker observes that
"the varieties are connected by intermediate stages.
Several hybrids between L. pendula and the varieties
of L. tricolor are in cult., the finest of which is L.
Cammii, Hort., which combines the bright yellow fls. of
L. aurea, with the habit of L. pendula." Var. superba,
Hort., is described as a very large form with boldly
colored fls. Var. d'Anconje, Hort., is a form with light

yellow fls. tipped green and purple.

BB. Fls. not drooping, all erect or at least spreading.

5. orchioides. Ait. Bulb globose, to 1 in. diam.: Ivs.

usually 2, strap-shapetl, often spotted, 1 in. wide,
clasping the base of the St.: peduncle and infl. 6-12
in.; fls. white, yellow, red or blue, all ascending, the
perianth only about Jijin. long; stamens and style
included; inner segms. .somewhat longer than outer.
B.M. 8.54; 1269. L.B.C. 11 : 1076 (as L. mutabilis).
"The most striking color forms," says Baker, "are
atroviolacea, hyacinth-blue; virenti-flava, greenish
yellow, and mutabilis, inner segms. dull yellow, tipped
red-browii."

6. glaucina, Jacq. Bulb globose, 1 in. diam.: Ivs. as
in No. 5: fls. long, white, red, yellow or tinged blue,

'

erect-spreading; jjerianth },'2-M in. long; stamens and
style reaching tips of inner segms. which are longer than
outer. B.M. 3552. B.R. 1350; 1945 (both as L. paHirfo).

P/a/z ,/ fi^ Laiynnik « CaiAenm ffiB rr/&

^(c

2><^

2)

L^l=
if ** «
I I I

2054. The maze on St. Catherine's Hill, Winchester, England.
From a plan made in 1710.
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7. lUifldra, Jar<i. Hiilb glolioso: Ivs. 2, huuvolato
ami faloate. abixit 1 in. ImmiuI, with pustiilos on the

f;uv: ixxiuncle suul intl. about TJ in., hoariiif; l'2-20

tlcnsely raciMuoso Hs. which an> white; poriantli -'.lin.

long, all the s<'nnis, spreatlitiK. the outer longer than
the inner; st;miens ecTualing inner sepnis. Ci.C. 111.

3S:2o9.

AAA. Perianth campatiulalt' or ohlong-campamdale, not

Miqitc or iviilricose.

B. Infl. (ienise, spike-like.

S. pustulata, Jaeq. Bnlb J-jin. diain.: Ivs. 2, fleshy,

pustulate or blistenvl on tiie face, lanceolate: peduncle
3-45 in. ; fls. white or faintly tinged red. in a dense si)ik(>-

like raceme 2-3 in. long; perianth Jain, long; outer

4ri

f

2055. Lacheaalia Ifelsonii. f X 1-9

segm-S. slightly longer than inner, and stamens some-
what ex.serted. H.Sl. H17. Perhaps synonymous with
No. 11. Var. violUcea, Hort., Ls cult.

BB. Infl. looser, evidently racemose.

9. unifdlia, .Jacq. Rulb globo.se, small: If. 1, linear-

.subulatf and erect, brown-banded and (•laK[)ing at the
ba.se: pf:duncle and infl. (1-12 in. long, carrying a lax

(>-20-fld. raceme; fls. white, or more or less tinged with
red or blue; p<,'rianth about ^in. long; inner segms.
protruding, and the stamens of similar length. B.M.
766.

10. convallarioides, Baker. Bulb globose, J.^in. or
less long: If. 1, linear and erect, channelled: peduncle
4-6 in. long, bearing fls. in a short lax raceme; perianth
y^n. long, purpli.sh becoming white; inner and outer
.segm.s. about same length; stamens included; fls. with
heath-like fxlor. There is a var. robdsta, Baker, more
robust, with 20-.% fls., and Ivs. rarely 2.

11. pfillida, .\it. (/>. /ur/i/d, Ker. L. rac('in<»:n, Ker).

Bulb glol)ose, 'a''!- diam.: Ivs. 2, pustulate or blistered,

straji-sliaped: peduncle ti in, long, hearing a moderately
dense laceuie 2-:{ in. long; fls. while, tin' perianth '4in.

long; outer .segius. tipped green, shorter than the inner

segms.; stamens e(iualing inner segms. B.M. 1372;
1517.

L. rfru/is, Thuiib.=Dipcadi filiimentosuni.—Various apepica
have boon more or less cult, under thr imnio SrillopHis, but they
bi'l()nK in Larln-naliu. The generic names Orchiops and Orchiiistrum
also belong here. WlI.HELM MiLLKK.

I., n. B.f

LACXtlCA (from the old Latin name Inc; referring to

the milky jui(^e). Compdsil.r. Lettuce. A well-known
group of hardy annual or perennial herbs, mostly
native of the northern hemispliere.

Plants 2—1 or more feet high, with alternate, variously

shaped Ivs. and .small-i)anicle(l heads of yellow, white or

blue fls.: involucre cylindric, its bracts imbricated in

several series; recejitaele flat, naked; rays cut off even
at apex, and .'j-toothed. —More than 200 specific

names have been given to the genus, probably half of

which are synonyms with but only 8 or 9 known in cult.,

and these are iloubtless forms of but 2 or 3 species.

Aside from garden lettuce, only 1 species appears to be

in the trade, though wild plants of other species are

often gathercfl for medicinal purposes. All of the
spiM'ies possess narcotic and sedative properties, the

sedative known as l.actuearium, or lettuce-opium, being
olitained princijjally from the lOuropean species, L. virn.'in.

Lettuce luts been known and used as a salad from a
very remote period. It is said to have been served at

the tables of Persian kings 400 B. C. See Lettuce.

A. Fls. yelloiv.

satlva, Linn. Lettuce. An annual plant, not known
in the wild state but generally supposed to have origi-

nate<l from L. Scariola, Linn., in Asia. There are

many garden forms assuming an endless variety of

forms but which may be divided into 4 rather distinct

types.

Var. capitata, Hort. {L. capitata, DC). Common
Cahhaoe Lettuce. Lvs. entire or sparingly dentate,

broad, rounded, yellowish or brownish green, more or

less wrinkled anfl in some garflen varieties much curled,

spreading, 6-14 in., usually quite compact.

Var. intybacea, Hort. (L. intyhacea, Jacq. L. qucr-

<Ana, Linn.). Cut-leaved Lettuce. Lvs. G-10 in. long,

deeply and irregularly cut on the edges, loosely

spreading.

Var. romana, Hort. Cos Lettuce. One to 2 ft. high:

Ivs. entire or sparingly dentate, much longer than
broad, quite erect, formiitg a cylindrical or conical-

shaped plant.

Var. angustana, Hort. (L. mujusiana, Hort.). Lvs.
1-2 in. wide, 6-12 in. long, entire, slightly spreading in

habit.

AA. Fls. blue or purple.

Plumieri, Gren. & Godr. St. about 6 ft., .stout: lvs.

much cut, broadly oblong, bluish on the tmder side:

fl.-heads terminal, corymbose, the rays purple. S.

France. June-Aug.
L. liuurfixi iHoiss.) .is a thick-.st('ninied bristly-lvd. peronni.i! often

6 ft. tall: heads small, with piiiki.ili bracts and lilac rays. Medit.
region.

—

L. canadensLi, linn. Biennial or annual 4-n ft. high: Ivs.

entire or nearly ho. Wilil plants often gathered for salad.

—

L.

per^iiiiis, ijinu. Root perennial, 2-.*l ft. high: lvs. 8-lt) in. long,

deeply cut: fls. large, light blue. Native of Eu.

—

L. Scariola, Lir.n,

PRrf'Ki.v I.KTTUCE. Annual or biennial, sometinies G ft. high, the

St. stiff and often paniculatcly branched: lvs. 1-2 in. wide, 4-fi

long: Hs. yellow, inconspicuous. Intro, from Old World, and
.. Hs. .,

now a widely distributed weed. H. C. Irish.

N. TAYLOK.t

LADY'S EARDROPS: Shnrt-flowf-rcd fuchsias. L. Garters:
PhabiTtH nriuiflinni'ta var. pirlii. L. Mantle: Alr.hemilla vulfjarits.

L. Slipper: ('iii>riin<li.um. L. Smock or Meadow-Cress: Cardamine
pralfiriHiH. L. Tresses: Sinninlketf.
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L^LIA (nicaiiiiit; uncertain). Orrhidaccsc. A usoful

anii attrartivo ftroup of orchids, mostly with large,

showy flowers borne singly or in two- to many-flowered
racemes, which arise from the to|) of oncv to two-
leaved pseiidol)ulbs. The plants greatly resemble
cattleyas and dilTcr only bj- tlie presence of eight per-

fect pollen masses instead of four.

Leaves oblong, coriaceous or fleshy, not plicate:

|iseudobulbs terminating the annual growth, ovate, cla-

vate, fusiform or st.-like, long or short, consisting of

1 to several thickened internodes, or of slender and
quill-like form with merely a small bulbous swelling at

base, sheathed with scales and bearing 1 or 2 Ivs. at

the summit: sepals subequal, free, spreading; petals

wider and sometimes longer, spreading; all usually

plane; labellum free from the base of the column, more
or less distinctly 3-lobed, the lateral lobes short, erect,

folding over the column; middle lobe long, expanded,
lanceolate-ovate, etc.; column concave in front, and
thus narrowly '2-winged on the edges; poUinia S, 4 in

each locule; scape terminal, long or short, bracted.

—

About 30 species, dispersed in the maritime provinces
of Mex. and Guatemala and in S. Brazil. No species is

common to the two widely separated regions. A single

species, L. monophylla, inhabits the mountains of

Jamaica. In their native homes the plants are often

found clinging to bare rocks and trees, where they are

exposed to the full force of the tropical sun, and, in the
wet season, to daily drenching rains. Some of the
species grow at great altitufles. Thus, L. autumnalis
var. ftirfuracea, is always found in alpine regions at

elevations of 7,500-8,500 ft. For a list of cult, kinds, see

R. A. Rolfe, G.C. III. 7:107, 256, 333, 355; 8:241, 652.

La'lia may be conveniently divided into groups, as fol-

lows:

Group I (species 1-10).—Pseudobulbs rounded, pyri-

form or ovate. The plants of this section are medium-
sized, with the pseudobulbs terminating each year's

growth, sessile at intervals on the rhizome, and sheathed
at least at first with bract^lvs. The scape, except in

L. grandiflora, is long and slender, erect, nodding or sub-
horizontal, and bears at its end 1 or 2 fls. (L. anccp.i),

or a raceme of 2-7 fls. (L. alhida). L. grandiflora, placed
here on account of its thickened pseudobulbs, bears
greater resemblance to the members of the next group.
Group II (species 11-13).—Pseudobulbs short-cylin-

drical, st.-like, or swollen-jointed, i. e., consisting of

several internodes and sheathed with bracts. These
plants are of dw'arf habit, bearing 1-2 very large fls.

on short scapes, so that the top of the fl. scarcely

exceeds the Ivs., which are oblong, about 6 in. long, and
leathery.

Group III (species 14-23).—Pseudobulbs long-

oblong, fusiform or clavate, tapering below to a
sheathed and jointed stalk. This group contains the
largest and most showy la>lias. The pseudobulbous sts.

are tall and tufted, a foot or more in length, fonning
robust, compact, almost bushy plants. The flowering

sts. of L. supcrbierts are said to attain a height of 12 ft.

The racemes bear 3-7 large, handsome fls.

CiRoup IV (species 24-26).—Pseudobulbs slender,

reed-like and tufted, clothed with scales and often some-
what swollen at base. This group includes a few species

which are very distinct ori account of their bright scar-

let or orange-colored fls. and slender, reed-like pseudo-
bulbs. L. monophylla is perhaps the smallest of all

Isplias. being scarcely over 6 in. high, with p.seudobulbs
about as thick as a crow-quill. One variety of [j. cinna-
barina h;i.s purple fls.

CuUivalion of lalias. (E. O. Orpet.)

These orchids have ever held an important place in

gardens, and were it not for the trifling generic distinc-

tion of having double the number of pollcn-mas-ses of

the cattleya, they would have been known as a part
of the last name<l, the ease with which both have been

hybridized even from the beginning proving the close

affinity; and one authority at least is willing to merge
the two, were it not for the mixing up it would cause
in garden nomenclature. The Brazilian species, L.
purpurata and L. crispa, are strikingly beautiful, easy
of culture, and iirr long-lived in gardens. These were
the first to be used by the hybritlist, and the midti|)le

crosses made since, with the later afldition of L. tene-

broaa, show evidence of the gorgeous cohjring of the
labellum due to the la'lia jjarentage.

It has always been the impression that the Brazilian

telias require very much warmth to enable them to

grow well. This has been proved to be an error, as
stronger growth is made in an intermediate tempera-
ture. The plants get an absolute rest in winter, flower
better and grow stronger when kept at a temperature
of about 50° in winter.

The Mexican kinds that mostly flower in midwinter,
such as L. anccps and its white forms, will do equally
well in a similar house, but are best grown outdoors in

summer in the partial shade of overhanging trees, giv-

ing a spraying of water overhead at evening of each hot
day. This has been found to be the only way to get the
white forms to bloom freely, as they need special treat-

ment and thorough ripening to secure good results.

Removal indoors should take place before frost; cool

nights seem to invigorate them, but while they experi-

ence slight frosts in Mexican uplands, it is harmful here.

These kehas make an abundance of roots, and the
plants should be kept oiT the ground to avoid the danger
of slugs. If these gain access, soak the pots or baskets in

water for an hour and the slugs will appear and can
be caught.
The repotting of Iselias must be done in early spring,

or just before the appearance of the new bunches of

roots at the base of the growths. Native-born species

have a regular way of living, but the hybrids have a
go-as-you-please habit, due perhaps to their mixed
origin, that makes the repotting an operation that lasts

throughout the year. Flowers are produced at all sea-

sons, while, with introduced plants, their blooming is as

fixed as the days of the year. This makes it hard to

make a rule when to repot or separate plants; but,

should the roots begin to get outside the receptacle, it

is wise to give the plants more space. Good firm

osmundine is the best material, as these are strictly

epijihytal plants. Imported specimens are received

with mats of dwarf polj'podium attached, and these

often grow with the plants in cultivation, giving a clue

to the best way to treat them afterward. The other

Mexican species, L. Gouldiana, L. autumnalis and L.

albida, are not so durable in gardens as some others.

They are most valuable midwinter-flowering orchids;

they need similar culture as that given to L. anceps,

but have to be replaced by new specimens after a few-

years, as they are not permanent.
There are many pretty dwarf-growing species, L.

praslans, L. Dayana, L. pumila, L. grandiflora, L.

Jnngheana and others, that require extra care to keep
them in health, and this care is largely in the matter of

moisture. The plants are small, need shallow pans and
to be suspended close to the roof glass where they dry
out speedily, and vmless moisture is given regularly, the

health of the plants soon weakens. The drying out is

desirable, for the plants experience this on rocks or

trees in their native habitat, but there they have the

benefit of the night dews that amount to a shower of

moisture; this is easily imitated by .spraying over the

plants each dry evening. The roots will take this up
during the night, and be fortified for the succeeding

day. If one examines the aerial roots of L. anceps,

they will be foimd to be in .segments, some longer than
otliers, the longer ones being those formed on a dull or

w'et day when evaporation was slower and the tender-

growing tips could grow longer. This is suggestive in a
cultural way.



17tVS L^LIA L^LIA

INDEX.

amminaia. 10. fla\-a, 1. Pcrcivaliana, 9.

»llw. i, 4. a, 12. 23. Forstorniannii, 5. Pcrrinii, 23.

albida. 3, KourliuTi. 4. PinfUi, ^2.

Alllctfti»n.^, 9. furiuraroii, 4. prn'stans, 12.

anc^^is. 0. itlaucH, 15. pra^texta, 22.

.\rnoUliana, 5. CiouKlmna, 8. puniila, 12.

.\:ithworthtana. 9. 22. ttruiulitlura, 2, 9. purpurata, 22.
atrvtpurj^urt'a. 22. (iniiuiis, IS. rosea, 3, 9.

atmrulH^ns. 4. hurnophylla, 25. rubcsc'cns, 10.

autuninali>(, 4. llil():tna, *.). UusscUiana, 22.

llarkeriana, 9. hulochihi. '.». Sandcriana. il.

Ix'Ua. 3. .lonKheana. 11. Schroeticri. 22.

Boothiana. 20. I.:iK*>riana, 9. Srhroodoriaiia, 9.

ctiuUsr^Hf, 1. iMUTfiiciatia, 2t). Soottianii, 9.

Cauwelarliff. 21. I.tn-ana, 9, 13. Stella, 9.

Chaniberlainiana. 9. lolxUa, 20. sulphurca, 3.

cinnahahna, 2t>. m(\jatis, 2. suporbions, 19.

CrawsJi.ayana. 7. niajus, 2, 3. tenebrosa, IS.

cri^pa, 21. Maiuiaiana, 22. Veitchiana, 9.

crispilabia. 2G. niarffinatn, 12. vcnusta, 4.

Daw-sonii. 9. nionophylla, 24. virens, 10.

Dayana, 12. morada, 9. waddonipnsis, 9.

delipata. 9. Nolisii, 22. Williamsii, 9.

Digbyana, 14. pfduncuiaris, 10. xanthina, 17.

Eycrmanniana, 6.

The following names must be sought imder Lirliocattleya:
L. amanda, Brysiana, Dominiana, Dormaniana, clcgins, cxonienais,
NyUptha, prasiata, SchiUeriana, Turneri.

GROUP I.

A. Pseudobulbs not compressed or edged.

B. Fls. bright yeUow 1. flava

BB. Fls. rose, purple or white.

c. Scape scarcely equaling the Its.:

dxrarf plants, with very large/Is. . . 2. grandiflora
cc. Scape slender, much exceeding the

Irs.

D. Fls. small, while or pale yellow.. . 3. albida
DD. Fls. large, rose-purple; rarely

white.

E. Lip S-keeled 4. autumnalis
,5. Arnoldiana

EE. Lip 3-keeled.

F. Lrs. oblong 6. Eyermanni-
FF. Lrs. lance-linear or oblong- [ana

linear 7. Crawshayana
8. Gouldiana

AA. Pseudobulbs compressed and edged.

B. Lip with a broad, elevated line down
the center; otary viscose (I. anceps

BB. Lip with 3 keels; ovary not viscose 10. rubescens

1. fl&va, Linrll. (L. cauUscens, Lindl.). Lvs. 3-5 in.

long, oblong-lanceolate, aoute, very thick and stiff:

scape 1 ft., erect, bearing 4-8 briglit yellow fls. 2-21^2 in.

diam.; sepals and petals spreading, oblong-lanceolate,

obtuse or subacute; labelliiiii not longer tlian the petals;

middle lobe recarved, crisped and vnidulate, having 4
elevated ridges running down the center; lateral lobes

obtuse, .\uturnn. Brazil. B.R. 28:02.

2. grandifldra, Lindl. (L. majtili.-i, Lindl.). Lvs. soli-

tar>", oblong, coriaceous, 6-7 in. long: fls. solitary, rarely

2, on a short peduncle, scarcely e(|ualing the lvs., .5-8 in.

acro.s.", showy, rose-lilac; sepals lanceolate, plane;
petals oblong, acute, shorter and much broader than the
sepals; middle lobe of the labelhmi large, expanded,
emarginate, center white, shading to lilac at the mar-
gin, spotted with dark lilac; side lobes small, white
inside, streaked with lilac. Mav, .June. Mex. B.M.
5607. B.K. 30:30. P.M. 12:1.' O.C. IM9:()2S.—

A

magnifieent orchid. Var, alba, Reichb. f. White.
A.G. 19: 1(W; 20:371. O.C. IlL 40:45. Var. mSjus
is advertised.

3. albida, Batem. Lvs. lanc(--linear, acute: scape
twice as long as the lvs.; fls. 2 in. across, pure trans-
parent white exw;pt a yellow streak flown tlie lip and a
few erimsftn dots at its base, sweet-scented; sepals
lanceolate, sprearling; petals similar but broader, all

Vfrr\' aeute; iabellurn 3-lobed; side lobes small, erect;

mifidle lob<; large, round-ovate, reflexed. All autumn
and winter. f)axaca, Mex. B.M. 3957. B.R. 25:.54.

On. .3.5:314.—The first white-fid. species discovered.
Var. sulphdrea, Reichb. f. Larger: fls. sulfur-yellow,

with a rose-colored border on the middle lobe, and rose
spots on the inner surface of the side lobes. Var. bella,

Hort., ex Willianis. not Reichb. f. Fls. larger than the
type; sepals and |ictals ('reamy white, faintly bordered
with lilac; li]) white, the middle lobe broadly bordered
with deep rose and having 3 yellow ridges down the
center. \'ar. rosea, Ilort. Fls. rose-colored. Var.
majus is advertised.

4. autumnalis, Tjindl. Lvs. oV)long-linear, obtuse,
coriaceous. .5 in. long: scap(' 1 ' >-2 ft. long, 5-(')-fld., with
shcatliing scales; lis. .showy, fragrant; sepals lanceolate-
acuminate; iK'tals oblong-lanceolate, undulate; lateral

lobes of tli<' Iabellurn large, erect, rotund-truncate, whi-
tish; middle lobe obovate, obtuse, apiculate, recurved,
deep piuple; <iisU with 2 narrow yellow lamelUe. In
color and general appearance much like L. ancepit, but
the segms. lack the green ribs. Autumn. Mex. B.M.
3817. B.R. 25:27. LH.1:17. P.M. 6:121. G.C.
1872:1(X)9.—Grows on bare rocks and stimted trees

in most exposed situations, often at great altitudes.

Less valuable than L. anccp.i. Var. furfuracea, Rolfe
(Ij.furfurncca, Lindl.). This seems to be a dwarf alpine
form, with the ovary more scurfy and the petals

vmusually broatl. It is always found at great elevations,

occiu'ring frequently at 7, .500-8,500 ft. Intermediate
forms exiist. B.M. 3810. B.R. 25:26. Var. atrorubens,
Backh. Pseudobulbs short: fls. large, deep rose or
magenta, darker toward the ends of the segms. and the
labellum; base of the Iabellurn and lateral lobes white.
Gn. 17:368. Var. venfista, Hort. Golilring. In habit
resembles var. alroruhens: stalk 2-3 ft.: fls. largo, rosy
mauve. Gn. 25:366. Var. Fournieri, Andri?. F'ls.

about 6-7 in. across; sepals revolute at the summit,
purple-red; petals rhomboid, of the same color, all

paler toward the base; labellum white, with the middle
lobe colored like the segms. Larger than var. alroru-

hens. R.H. 1896:548. Var. alba, Hort. Fls. pure white.

5. Arnoldiana, Manda. Pseudobulbs 4-6 in. long,

pyriform, deeply furcate, 2-lvd.: lvs. 5-7 in. long,

leathery, lanceolate, thick and dark green: scape 1-4

ft. long, 3-11-fld.; sepals oblong-lanceolate, pointed;
petals broatler, ovate, all somewhat reflexed, rose-

colored; middle lobe of the labellum reflexed, deep rose-

purple, paler toward the center; throat with 2 yellow
keels, spotted purple; lateral lobes straight, pale rose

or white.—A species closely related to L. autumnalis,
from which it differs in having bulbs growing erect and
rigid lvs. antl in the absence of the fetid odor of L.

aiituniniilis. (W. A. Manda.) Mex. A.F. 5:303. Var.

Forstermannii, Hort. Identical with the type, but has
pure white fls., with a tinge of delicate pink on the ends
of the segms. (W. A. Manda.)

6. Eyermanniana, Reichb. f. (L. autumnalis x L.

grandifldra, Reichb. L. aututnnalis x L. albida, Rolfe).

Natural hybrid. P.seudobulbs like those of L. grandi-

flora: lvs. oblong, acute, very leathery, 6 in. long and 2

in. broad: racemes bearing 3-4 fls. up to 4 in. across

(as large as those of L. Gouldiana, but smaller than L.

autumnalis), rose-purple (white suffused with bright

ro.sy crimson) ; sepals lance-oblong, acute; petals broadly

oblong or almost rotund, obtuse; side lobes of the label-

lum oblong; middle lobe rounded, wavy, white bordered
with rose and having 3 yellow keels on the disk fading to

whitish on the blade. G.C. III. 4: 109.

7. Crawshayana, Reichb. f. Natural hybrid. Pseudo-
bulbs anil lvs. as in L. albida: scape few (2)-fld., long

as in L. anci-ps, but thinner and with shorter, narrower
sheaths; sepals and petals narrower than in L. anceps,

of a fine amethyst-color; labellum open near the column

;

side lobes obtuse-angled, antror.se, rich purple at the

tips; middle lobe cuneate, abruptly blunt, lower half

rich purj)]!'; throat yellow, veined with purple, 3-kecled.

Acconling to Reichb., a hybrid between L. anceps{'!)

and Jj. aiiliimnalisC!) or L. albida and L. anceps.

.J.H. 111. 30:67; 54:27 (as L. anceps var. Crawshayana).
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Tho plant fhoro fiRurni is jirobaldy tlio species in ques-
tion, altlioufih, acconliiig to the tigure and the aeconi-
panying dcvscription, the sepals and petals are wider
than those of L. anccps.

8. Gouldiana, Roiehb. f. Pseudobulbs ovate, 2-lvd.:

Ivs. <>blon;;-linoar: scape slender, 1-2 ft. Idiik, bearing:

as many ;is 6 deep rose-i)iirp!e fls. resembling those
of L. anccps; sepals lance-oblong, pointed; petals

broader, ovate, acuti^; middle lobe of tho labellum large,

deeply colored, throat white and veined; side lobes
white. Dec., Jan. iMcx. G.C. III. 7:169.—A useful

species, large plants often bearing 5-10 racemes. Per-
haps only a variety of L. auliDnnalis.

9. anceps, Lindl. Fig. 20.56. Pseudobulbs scattered
on the rhizome, ovate: Ivs. .'S-O in. long, oblong-lanceo-
late: scape from the top of the pseudobulbs, II2-2 ft.

long, clothed with keeled scales and bearing 1-2 very
ehowy, purplish rose-colored fls. ; sejials lanceolate-
acuminate; petals ovate-acuminate, all with a greenish
line on the back ; labellum inside of the lateral lolses yel-

low, with red marks; middle lobe oblong,
acute, deep purple, white on the disk, with
a thickened yellow keel terminating in 3
ridges. Mex." B.M.3804. B.R. 1751. G.
C. II. 24:405. P.M. 4:73. O.R. 15:145.
—One of the most beautiful species of

la>lia, possessing many fine varieties. Var.
Barkeri^na, Lindl. Sepals and petals

subequal; middle lobe of the labellum
rather narrow, acute. B.R. 1947. F.S.

11:1 100. On. 25 : 534. Var. Dawsonii, ,T.

Anders. Scape 2-3 ft. long, 2-3-fl<l.; fls.

white; interior of the labellum marked with radiating

purple lines, with the usual yellow ridge. Juquila, Mex.
On. 25:.534. G.C. III. 1:424. S.H. 2, p. 175. P.M.
1^,71:530. Var. alba, Reichb. f. Sep.als and petals as

ir var. Dausonii; fls. pure white, with the disk of the
lip pale yellow. Dec, .Ian. ( l.f '. III. 1 :4S5; 15: 172.

J.II. 111.50:179. V.ar. Hilliana, Reichb. f. Sepals and
petals white; front lobe of the labellum bilobed emar-
ginate. I.H. 33:.584. Gn. 25:5:M. G.C. III. 1 :425.

Var. Wniiamsii, Hort. Pure white, narrower than in

var. Stella: labelhim white, large, with the disk and
throat yellow, marked with crimson-purple. G.C. III.

1:349. 'Gn. 25:.534. Var. Lageriana, Hurt. White,
suffused with rose; lip dark lavender, mottkul and
streaked purple, the throat yellow, jiurple-veined. Var.

Leeana, Reichb. f. Fls. white, smaller than in L. anccps;

petals very narrow and very acute; side lobes of the
labellum blunt; middle lobe small, triangular, wavy,

with a thick, well-developed keel; throat yellowi.sh,

veined wit h reddish purpk^ Var. Schroederiana, Reichb.
f. Fls. unusually large; sepals, petals and middle lobe of

the labellum jiurc white; side lobes and throat streaked
with broad lines of purplish crimson. Gn. 44:284.
G.M. 33:813. G.C. III. 29:94. Var. Sanderiana,
Reichb. f. Fls. white; disk of lip crimson. G.C. III.

l:281;25:136;43:21().O.R.9:9;17:frontis.Gn. 44:284.
G.M. 37:88. Var. Veitchiana, Reichb. f. Sepals and
petals white; disk of the labellum yellow, veined with
brown; lateral lobes and anterior part of the middle
lobe veined with purple. Gn. 25:.534 (as L. Veilchii).

Var. Stella, Reichb. f. Fls. pure white; labellum with
yellow throat, marked with light crimson lines. G.C.
111.1:280 and 8:.500. Var. Amesiana, O'Brien.
Sepals and petals broad, feather-veined with mauve;
labellum white; middle lobe crimson-purple. G.C. III.

23:.59. Var. Ashworthiana, O'Brien. Sepals pure
white, lance-oblong; petals broadly ovate, also white;
front lobe of the labellum broad, expanded, white, with
a few blue dots and yellow keels on the throat; side
lobes with lines of slaty blue. G.C. III. 15:103. J.H.
111.28:125. Var. waddoniensis, Hort. Fls. pure white;
side lobes of the lip marked with purple lines, disk
yellowish. J.H. III. .56:349. G.C. III. 23: 125. G.M.
41:115. Var. Chamberlainiana, Hort. Sepals and
petals soft rosy lilac; base and side lobes of lip purple-
lined, the middle lobe a glaring crimson-purple, the
callus orange. G.C. III. 31 :71; 49:78. G.M. 45:101.
Var. Percivaliana, Reichb. f. Fls. small, but freely

produced; sepals and petals white, tinged with bluish
pink; lateral lobes of the labellum deep purple at the
tips and spotted; throat yellow, with purplish crimson
lines; middle lobe creamy yellow at the base; apex
purplish. Gn. 25:.534. Var. delicata, Hort. ex Williams.
Labellum white, suffused with mauve; throat orange-
yellow; .sepals and petals rose, mauve or lilac. \'ar.

rosea, Reichb. f. A variety having bright rose-colored

fls., with the margins of the labellum darker rose. Gn.
25:534. Var. grandifldra, ^\illiams. A robust form
resembling the type. G.C. III. 3:105. Var. holochila,
Rolfe. Sepals and petals nearly alike, pale lilac; lip

petaloid, elliptical-lanceolate, light purple, yellow and
white at the base. G.F. 4:173. Var. Scottiana,

Warner and Williams. Sepals and petals mauve;
labellum deep purple, with a yellow throat. Var.
morada. This is a name under which importations of

large, highly colored forms of L. anceps were sold by
the Liverpool Hort. Co., England, as var. grandiflora.

—Many other varieties appear under Latin names.

10. rubescens, Lindl. (L. acuminata, Lindl. L. pe-
duncularis, Lindl.). Pseudobulbs ovate to subrotund,
clustered, sometimes rugose, 1-lvd.: Ivs. oblong to
lance-oblong, emarginate, 4-5 in. long: scape slender,

jointed, sheathed with brown scales at the joints, 1 ft.

long, with 2-8 graceful, fragrant fls.; sepals spreading,
linear-oblong, acute; petals slightly longer and twice as
wide, undulate; labellum as long as the petal; middle
lobe of the same form but more undulate and with a
stain of yellow on the disk, purplish red on the inner
surface. B.M. 4905 and 4099. B.R. 26:41; 27:24;
31:69. F.S. 1:9; 7:742. P.M. 10:49. O.R. 14:41;
19:72.—A slender, graceful plant with small, whitish,

lilar-tinted or rose-colored fls. much smaller than those
of L. anccps.

GROUP II.

A. Pscrtdohulhs ovate, evidently thickened.

B. /)';) with ntiout 7 undulate keels 11. Jongheana
nn. Lift irithin/t or irith plmte keels 2. grandifiora

AA. PseudohtiUis ohtnttfj, moTc st.-like.

B. Fh. green isti yillrmi 15. glauca
BB. Fls. hright colored or irhitc.

c. Labellurn firm, fleshy; lateral lobes

convolute over the enhimn 12. pumila
CC. Lnternl lobes of the lip resting on the

middle lobe 13. Leeana
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11. Jongheina, Hoiclili. f. Hlii/.oino witli nMiiarkably

thiok n.H>t-libcrs: i>sinhlol)ull)s (iv:ittM)l>lon)!;, l-lvd.:

l\-s. hrwully oblong, ;?-."i in. long, very tliick :uul dark
gnvn: scajH" stout, shorter than llio If.. 1 J-lld.; tls.

4 in. (ii:un.. bright mnt'thy.st-rolor; sepals linear-lam-i--

olate, acute; petals bhiaiUy oblong-obtuse; labelluin

convolute; lateral lobes very shallow; niidille lobe

einiirginate, white ami erisp, w ith about 7 goldcn-yrllow

undulate riilges in the throat. Brazil. H..M. tilKiS.

H.H. lS7:i:J<H). C.C. 1S7_>:4_',-.. (.).K. 12:27:?.—.\

dwarf sjXH'ies with reniarkabU' leathery Ivs. Said to

tHjual /-. ifmiulijiora and Callhi/a MossUv. Rare in

cult. M:uiy varieties are listinl under Latin names.

12. pilmila, Ileiehb. f. {CdllUya piimila, Hook. C.

marginala, Faxt. L. prxstaris, Lindl. & Heiohb. f.

L. Dayana. Reichb. f. L. I'iiu'Ui, Ilort.). Pseuilo-

bulbs small, st.-like, with 1 oblong to linear-oblong If.

5-C in. long: pedunele shorter than the Ivs., each bear-

ing a single, large, drooping, rose-purple fl.; sepals

oblong, acute; petals ovate-oblong, broader, undulate;
labelhnn very involute; lateral lobes .subciuadrate,

middle lobe short, eniarginati>, waved and crisped;

throat yellow, apex rich purple. A pretty dwarf
species from Brazil, very variable and useful. B.M.
36.56,5498. B.R. 30:5. "F. 1850:89 (as CaH/ci/a -spir-

tahitU). G.C. II. 23:.597; III. 36:354.—Many vari-

iations of this plant have been described ivs distinct

species, although botanically but one spe<'ies. Some of

them are well-marked horticultural varieties. Var.

prsestans, Veitch (L. pra-slaiis, Lindl. & Reichb. f.).

20S7. Lxlia purpuraU. (XK)- No. 22.

A large-fid., highly-colorerl variety, with the sepals
and fX-taLs much broafler than in the ty[)e; labellum
rich purf)le, very rigid and fleshy, lines almost ob.solete.

B..\I. 549S. Gn. .53, p. .5.50. Var. margin^ta, Ilort.

(Cdl.lleya margin/ila, Paxt.). Fls. large; sepals and
petals ro.se-<Tim8on ; labellum with a white border,
crisp. Brazil. P.M. 10:205. I.H. G:193 (as CaW/c/ya

pumila var. major). F.S. 18 : H)(K). G.C. III. 22:262.
.\.G. 11:1.58. Var. Dayftna, Dean (L. Dayana, Reichb.
f.). Sepals and petals ro.se-purple; labellum with a
deep purple margin. Farlier than the type. Brazil.

R.II. 1890, p. 490. F.M. 1877:249. Var." 41ba, Hort.
Kls, like var. i>r:islanx, but pm-e white with the base of
thelip vc'Uow. G.C. 111.21:11. ,1.11, III. :U:27; 43:349;
49:109, 17.5.

13. Leeana, Reichb. f. Ilybriil: pseudobulbs cylindri-

cal, somewhat swollen, 1-lvil.: Ivs. cuneate-oblong, very
coriaceous: sepals and petals spreading, ligulate, acute,
somewhat undulate, ro.se-color; lateral lobes of the
labellum semi-oval c, acute, the tips resting on the
middle lam<'lla, white, tips purple; middle lobe broad,
obct)rdate. Sept. "Natural hybrid of L. marijiuala
and ?" (Hansen).—As this plant has 4 pollinia,

it is probably nearer Cattleya. It was imperfectly
descrilx'd liy Reichb. as a doubtful hybrid.

C.KOUP III.

A. Fls. grrcnish yellow.

B. Lahcllum deeply fringed on the

margin 14. Digbyana
uu. Labellum not fringed.

c. Evidently 3-lobed 1.^. glauca
ec. Ohsiiletely S-lobed 10. virens

AA. Fls. all yellow 17. xanthina
AA.\. Fls. with only the sepals and petals

tawny yellow; labellum some other
color 18. grandis

AAA.\. /'7s. purple, rose or white.

B. Labellum with several prominent
toothed crests 19. superbiens

BD. Labellum destitute of crests.

c. Petals and labellum tvarcd and
crisped.

D. Fls. uniformly purple 20. Boothiana
DD. Fls. white and purple.

E. Lip ovate-acurninate 21. crispa
EE. Lip rounded 22. purpurata

cc. Sepals and labellum plane, or
nearly so 23. Perrinii

14. Digbyana, Benth. (Brassdvola Digbyana, Lindl.).

Pseudobulbs elongate, st.-like, l-lvd.: Ivs. ellijitical,

thick, fleshy, plane, slightly keeled: peduncle with a
solitary, very large, fragrant fl. 3-5 in. across; sepals
and petals similar, oblong, spreading, pale purplish
green; petals slightly broader; labellum very large-

cordate, entirely surrounding the column, white or
cream-colored, with th(' margin cut into a broad lacini-

ate fringe, which makes the A. very striking. July, Aug.
Hondura.s. B.M. 4474. B.R. .32:53. F.S. 3:237. G.C.
HI. 18: 1,53. G.M. 46:.307.—A slow-growing orchid.

15. gla&ca, Benth. {Hrass&rola glauca, Lindl.). St.

short, creeping: iiseudobulbs short, oblong, st.-like,

compressed and sheathed with scales, b<'aring a single

oblong, glaucous, very thick antl leathery If.: fls. usu-
ally single, on a stalk shorter than the If., fragrant;
sepals and petals sjireading, oblong-lanceolate, obtuse,
greenish yellow; labcdlum with a short claw surround-
ing the column, then expanding into a large 3-lobcd
limb, yellowish white, streaked with red in the throat.

Mex. and Guatemala. B.M. 40.33. B.R. 20:44. G.C.
111.7:357.

16. virens, Lindl. Plants about 6 in. high: fls. 1 in.

across; se])als suberect, ovate; petals laneeolat't, sub-
equal; lalielliUM obsoli'tely .'i-lob(^d, cucullate; apex
ovate, crisp, with obscure raised lines toward the base.

Brazil.—The fls. ar(^ pale yellowish green, of no beauty.

17. xanthina, Lindl. Lvs. oblong, longer than the
fusiform pseudobulb: raceme .3-.5-fld.; fls. 3 in. across,

buff-yellow except the lip, which is white in front

streaked with crimson-purple; sepals and petals sub-
equal, oblong-obtuse, inidulate, leathery and convex;
labellum nearly quadrate when spread out, without
raised veins. Brazil. B.M. 5144. F.S. 23:2418.—
Intro. 18.58. A second-rate spe(ties.
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IS. gr&ndis, Lindl. & Paxt. Psoudobulbs st.-liko,

1-lvil., 1 ft. high: Iv.s. rigid, oblons-lanceoUitp: scape

t'n'ot, bearing 'i-f) fls. 4 in. across; sepals and petals

lanceolate, the hitter a httlc broader, slightly ciirlecl t>r

twistixl; labelluni white; front lobe large, bell-shaped,

crenate-toothed, veined with i)in-ple. .Spring. Brazil.

B.M.oo'>3. F..S. 7, ]). 2;iS, and 2:3:2473.—A curious

species with the sei)als and petals colored tawny yellow,

contnusting strongly with the whitish pm-pkvveined lip.

Var. tenebrosa, C.od. Lebeuf. Sepals and petals citron-

yellow, less undulate; labellum trunijiet-shaped, purple,

with a broad border of white with many purple veins.

G.C. III.' 14:221. G.M. 3tJ:531.

li). superbiens, Lindl. Pseudobulbs 1 ft. or more in

length, oblong, with 1 or 2 coriaceous oblong Ivs.

equaling the pseudobulbs in length: scape drooping,

5-0 ft. long, bearing a globose cluster of 1(3-20 fls. each

about (5 in. diam.; sepals and petals nearly equal,

sjireading, oblong-lanceolate, obtuse, lilac-jiurple, ])aler

below; labellum as long as the segms., middle lobe

broad obcordate, waved and crisped; disk with several

prominent toothed crests, yellow, deep crimson-purple

on the margins; side lobes yellow with purple margins

and stripes. Guatemala. "B.M. 4090. F.S. 11:1178,

1179. P.M. 11:97. R.H.1886:324.—A very large plant.

20. Boothiana, Reichb. f. (L. lobata, Veitch. Cdttlcya

lohata, Lindl.). A strong-growing plant: pseudobulbs
clavatc, furrowed, 1-lvd.: Ivs. lanceolate-oblong, about
as long as the scape: scape 8-10 in. long, from the axil

of the If., 2-.5-fld.; fls. about 5 in. across, uniformly

violet-purple with rich crimson veins on the lip; sejials

lanceolate, with reflexed margins; petals broad, oblong,

undulate, crisp; labellum cucullate, the middle lobe

reflexed, all beautifuUv waved and crisped. Much like

L.empa in habit. April, May. S.Brazil. R.H. 1874:331
(as L. Rmcri). G.C. 1848:403; III. 10:577. F.S. 20, p.

132. A.G. 13:608. O.R. 12:265.—This plant is not

free-flowering, hence it is little cult., although a beauti-

ful and distinct species.

21. crispa, Reichb. f. (Cdltleya crispa, Lindl.). Pseu-
dobulbs clustered, elongate-clavate, 1-lvd. : Ivs. large, 1

ft. long, oblong-lanceolate, emarginate: scape with 5-6

large, handsome, fragrant fls.; sepals linear-oblanceo-

late or spatulate, acute, margins revolute; petals much
broader, with the margins beautifully waved and
crisped; labellum standing forward, recurved at the

apex; side lobes rounded, white, yellow at base,

streaked with red; middle lobe long, ovate-acuminate,

deep purple inside, veined, all remarkably waved and
crisped. Summer. On lofty trees fully expo.sed.

Brazil. B.M. 3910. B.R. 1172. Gn. 48, p. 504. J.H.

111.33:197. P.M. 5:5. O.R. 9:201; 17:305.—A fine

white-fld. species resembling a cattleya in habit. Var.

Cauwelaertiae, L. Lind. Sepals and petals tinged with

greenish yellow-; ba.se of labellum yellow. I.H. 38:121.

22. purpurata, Lindl. & Pa\-t. {CdttUya Bryddna,
Lem.j. Fig. 20.57. Pseudobulbs long-elliptical, 0-S in.

high: Ivs. solitary, oblong, leathery, dark green, 1 ft.

or more in length: scape erect, 3-7-fld.; fls. very large,

6-8 in. across; sepals linear-oblong, .spreiiding, white,

sufTu.scd with light rose; petals much broader, ovate,

undulate, crisp, base attenuate, colored like the sepals;

labellum very large, bell-shaped; middle lobe rounded,

undulate, crisp, rich purple with darker veins, throat

yellow. A robust plant, whose large fls., borne on strong

erect stalks, make it one of the grandest la-lias in cult.

Spring. Brazil. I.H. 1, p. .54, and 3:83. F.S. 11:1138,

1139. Gn. 54, p. 17; .56, p. 46 (var. Mrs. Measures).

G.C. II. 14:45; 20:.533. A. F. 6:223. O.R. 15:1.56.

G.M. 57:723 fvar. nlbn). Var. atropurpiirea, Williams.

Sepals and petals deep rose; labellum large, expandeil,

piuple-magenta; throat yellow, veined with purjjle.

Brazil. Var. Ashworthiana, .1. .\nflers. Petals wider

than in the tvpe, 2 in. wide, purplish rose, with darker

stripes. A highly colored form. G.C. III. 20:39. \:ir.

2058. Lxlia cinnabarina.

Nelisii, Hort., Versch. Sepals and petals subsessile,

the former rose-colored outsiile; midlobe of the labellum
ovate, acute. Much like the type in color. I.H. 15:569.

Var. Russelliana, Williams (L. Kussctlirma, Hort.). Fls.

large; sepals somewhat, narrow, white, suffused with
lilac; petals broader, deeper lilac; labellum large, rose-

lilac; throat yellow,

marked with rose. Au-
tuiim. Var. Schroederi,
Reichb. f. Sepals and
petals white; labellum
white, with a tinge of

rose in the center; tube
pale yellow, with fine,

dark purple lines. I.H.

38:139. Var. Manda-
iana, Hort. Pseudo-
bulbs thinner and nar-

rower than in the tj'pe:

fls. as large as those of

the type, pure white,

with a faint tinge of

pink on the labellum.

Var. praetexta, Reichb.
f. No description of

this plant is available.

Many other varieties

appear under Latin
names.

23. Perrinii, Lindl.

(Cditleya Perrinii,
Lindl.). Pseudobulbs
elongate: Ivs. solitary,

oblong, coriaceous, 8
in. long, equahng the

St. : fls. showy, 2-3 on a
short stalk; sepals oblong-linear, obtuse; petals a little

broader, all rose-purple, darker at the tips; middle

lobe of labellum cucullate, expanded, oblong, obtuse,

unilulate, with an inflated fistular cavity at the base,

destitute of ridges, color deep crimson; lateral lobes

erect, acute, pale. Oct.-Dec. Brazil. B.M. 3711 (as

L. intermedia var. anguntifcilia) . B.R. 24:2. P.M. 13:5.

G.M. 37:717. A.F. 13:1196; 31 :470.—Fls. rather pale.

Var. alba, O'Brien. Fls. white, labellum tinged with

yellow. There are several pale varieties of this plant.

GROUP IV.

A. Lrs. solitary.

B. Scape 1-fld 24. monophylla
BB. Scape several-fld 25. harpophylla

AA. Li's. usually 3 26. cinnabarina

24. monophylla, N. E. Br. Rhizome a matted mass

sending up tufts of If.- and fl.-sts.: flowering sts. 6-10

in. long, as thick as a crow-quill, rigid and erect, bear-

ing a single linear-oblong, obtuse If. 2-3 in. long, and

several sheathing bracts; fls. 1-2 in. across, vivid

orange-scarlet; sepals and petals sinnlar, spreading,

oblong, subacute; labellum very small, lateral lobes

embracing the column, terminal minute papillose on the

disk. Mountains of .lamaica, growing on trees at

elevations of 3,000-5,000 ft. B.M. 6683.

25. harpophylla, Reichb. f. Hybrid much like L.

cinnabarina. Pseudobulbs slender, about 10 in. long,

each bearing a single lance-linear If.: raceme short,

suberect, bearing 5-10 brilliant scarlet -orange fls.;

sepals and petals oblong-lanceolate, acute; middle lobe

linear, acuminate, crisp, with a whitish spot. A luxuriant

free-flowering species. Feb., March. Brazil. Gn. 24:116.

F.M. 1879:372. J.H. III. 43:283.—Probably a hybrid

between L. cinnabarina and a Bra.ssavola(?), Reichb. f.

2(). cinnabarina, Batem. Fig. 2058. Pseudobulbs elon-

gate, cylindrical, l)ut broadest at the base, sheathed with

Bcales,"bearing 1-2 linear-oblong, reflexed, acute, coria-

ceous Ivs.: raceme terminal, erect, 15-20 in. long, with
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4-5 iiio»liuni-siziHi n^ldish oranpp fls,; sppiils and petals

linoiUMibloii);, oblust\ spn-adiiip; labclluni oonvohito,

n>fli'Xt"il: lateral lolics arutc. miilillc lulic laifjc, oval,

crL«p. Bni/il. H.M. 4oO_'. P.M. 7:U«. O.K. 20::itU.

—A sumiiuT-llowi'iins species whose peculiar color

aj>(l graceful habit n'luler it very ornamental. \'ar.

crispUibia, Neitch (L. criDpitabia. A. Rich. L. Lniirtn-

cii'iiui. llort.l. Fls. ainethyst-|)iirple; labelluni darker,

finely crisp ;uid undulate: raceme 12-14 in. long, bear-

ing :J-5 fls. A pretty, frix^-flowering variety.

L. 6»7Ai= l-. Kr:\iuiiflom \ L. purpuruta.—A. Candn=h. Dig-

— L. Ci^triitiii. Itiilt'o. Hiiliit of L. cinnabariuu, but pscudobulbs
tailor: Hs. .vollow, in erect spikes. Uritzil.

—

L. chamunichisis^h.
purpurnla \ L. JoDglieana.—/-. Chattnii=h. Jonghpana X I-. harpo-
ntiylla.

—

L. cris[>iihrAsii=L, crispa X i^. tenebrosa.—L. DdnUisu=
L. Perrinii X Lo. .Si-hilleriana.— /-. D<'i3fc.«/i'(ino^I^. Jonsheana var.
albta X I^ flava. i^epaLs aiul petals wliite, the lip yellow. G.C. III.

4S:274.— /.. Oi(;^'/<i^<»-.l/*''.<-^'i.e=Br;».«socattieya Vcitehii.

—

L, t^dissa

"»L. aneeps X I., purpurata. G.M.*3: llKl.

—

L.Jlai'ina^h. pumilax
I^flava.—/.. titUtonfnsis=L. aneeps var. Dawsonii X L. cinnabrosa.

—

L. (jf/frcrf Ii= L. tenebrosa X Le. eleRans.—L. Gdr.oiiii. Of doubtful
oriftin. Pseuilobulbs about 1 in. long, furrowed after first season.—
/,. 0'ri\^i'tii^I.. flava X L. erispa.

—

L, Gu>{-nia'='\,, Jongheanax
L, Cowanii.—L. JohniAna, Sehleeht. Pseudobulbs eluli-shapcd:
raeemes fewfiil.; fls. greenish white. Probably Culoiiibia. O.
1912:6.— /.. hit'^na, Hort. Veiteh. .Sepals and petals lijjlit urange-
yellow: labelluni wliitish at base, the rest purple bordered with
oranRt^yellow: middle lobe nuieh un<lulated. A garden hybrid
between I., einnabarina and L. purpunita. Not advertised in Anier.
A. Periejit, Philadelphia, writes as follows of this plant: "I.iElia

Latona. raiseil by Veiteh. is a beautiful hybrid la'lia of a distinct

and unusual color, from L. purpurata xL. einnabarina, the latter

btMnii the seed parent. The sepals and petal are of light oranj^e-
yellow: lip whitish at the b.ase. the remainder red-purple bordered
with orange-.vellow. the margin of the apical spreatling; lobe is

much undula*te<l."

—

L. Lundii, Heichb. f. Plant small, about fj in.

high: fls. produced on young growth: sepals and petals narrow,
white, 8uffuse<i with lilac; lip .3-lobiHl. Brazil.

—

L. liinwood^iiKis=\ ,.

Jongheana X L. harpophylla.

—

L. R''ipersii=h, Dayana XL. Cowanii.—L. .St'/ney'ina=L. einnabarina xL. Jongheana.—A. .S"M//icr.r^L.

purpurata xL. flava.

—

L. (eneydfi«^L. grandis var. tenebrosaxL.
"""'"'"• IIeinrich Hasselbring.

L.SLIOCATTLEYA (compounded from La'lia and
Catlkyn). Orchidacew. A name propo.sed by H. A. Rolf

e

to designate the bigeneric hybrids of La'lia and of Catt-
leya, which readily hybridize. The sjiecics of the two
genera have eight ;md four pollen m;ts.ses respectively,

while the hybrids are irregul:ir in this respect. Many of

the plant.s are natund hybrids, and many others have
been produced by artificial crossing. For a list of la>lio-

cattleyas, see Rolfe in G.C. III. 0:7S, Ihh. In the fol-

lowing account L.= La'lia; Lc. = La'liocattleya; C.=
Cat t leva.

The cultivation of la>liocattleyas is the same jus for

la?lia and cattleya. It is therefore important to know
the parentage in each case, from which one in.ay know
whether warm or coolhou.se treatment is needed. Many
Iseliocattleyaa are of such a vigorous constitution that
they are nearly always in growth.

alba, 13.

amanda, 2.

Andreana, 7.

Arnol'liana, ,5.

Brwnana, 1.

callistoglossa, .">.

corbeillensis. .3.

Dominiana. ft.

I}ominyana, ^t.

INDEX.

Dormaniana, 10.

Duvaliana, 10.

elegans. 1.

eximia invcrsji. 11.

exoniensis, 17.

intermedio-flava, 1.^

Martinetii, 12.

Nyleptha, 1.

prasiftta, 1.

radiata, 9.

Sallieri, 8.

Sehilleriana, 13.

Stelzneriano-Har-
dyana, 4.

KUTjicrha, 1.

Turneri, 1.

velutino-elegans, 14.

KEY TO THE SPECIES.

A. Fhi. light or bright roHC 1. elegans
2. amanda
i. corbeillensis
4. Stelzneriano-

[Hardyana
.'j. callistoglossa

AA. Fls. roue-purple, mauve, tiolet, etc. . (>. Dominiana
7. Andreana
X, Sallieri
'.>. radiata

It). Duvaliana
1 1. eximia in-

Iversa
12. Martinetii

A.\A. FU. white or irhiltxh, or yiHow i;}. Sehilleriana
14. velutino-

lelegans
15. intermedio-

[ilava
AAAA. /'7s. otive-lirnum IG. Dormaniana

AAAAA. Fls. tinted liyht blue 17. exoniensis

1. elegans, Rolfe (L. ilcgans, Reichb. f. C. Uegans,
MoiT.). I'seudobidbs terete, st.-like, 1,5-20 in. high:
Ivs. solit:iry, linc;ir-olilong, coriiiceous, 10-12 in.

long: sciipe .short, stout, :{-7-fld.; Ms. h in. diam., light
or bright nwe, fi'iigrant; sepals oblong, acute, oft(>n

soniewh;it twisted or willi revolule edges; ])<'l:ds much
wkler, liuiceolate, miirgin somewhat unduliite; hibellum
with the l;itei';d lobes elongate-obtuse, whitish with
piu-ple apices, convolute over the cohunn; middle lobe
broadened in front, subreniforni, margin undulate,
crisp, entirely a vcrv deep pin-ple, without niised lines

or callosities. May-Sept. Brazil. 15. M. 4700. I.H.
4:134 (:us L. Brij>iiwi,i)-\\:W1. G.C. III. 42:248.
G.M. 5():()27. Gn. 00, ]>. HKi. CO. 7.—A showy, tall-

growing sjiecics. Var. Nyleptha, O'Brien. Fls. large;

se])als tinteil with yellow and rose, lightly spotted with
piu'ple toward the tips; petals broatler, more suffused
with purple; lip bright jnirple in front, paler at the .side

lobes. G.C. III.3:17G. Var. Ttirneri, \Vtimer. Fls.

l;u-ge, richly colored; sepals ixnd petals bright amethyst-
purple, with deeper veins; lip with a hirge purple blotch
on the middle lobe; side Inbes white, tipped with rose.

Gn. 47, p. :il9; 49::5S4 ;uid i). ;»').—One of the finest of

the genus. Var. prasiata, Heichb. f. Sepals and petals
rose, tinged with green; labelluin white at the base and
side lobes, middle lobe crimson-ijurplo.—Var. .nrperba

is advertised.

2. amanda, Rolfe (L. avidnda, Reichb. f.). Natural
hybrid between C. intermedia and perhaps L. crispa.

Pseudobulbs thin, fusiform, .5-7 in. long, 1-2-lvd.:

Ivs. shorter than the p.seudobulbs, cuneate-oblong,
acute: fls. in pairs, from a small, narrow spathe; sepals
oblong-ligulatc, acute, light rose, with a grayish hue
outside, wavy; petals similar but broatler, witli darker-
tinted nerves on the inside; lateral lobes of the labellum
enveloping the column, rich dark purple; middle lobe
transversely oblong, short, emarginate, wavy, separated
from the others by an exceedingly shtirt isthmus,
veinetl with rich purple. Brazil. I.H. .38:i;35.

3. corbeillensis, Maron. Garden hybrid of C. Lod-
digenii anil L. piimila var. margivnia. Pseudobulbs
.5-() in. long, fusiform: Ivs. about ti in. long: fl.-stalk

2-3 in. long, be;iring 1-2 showy fls. iibout .5 in. acro.ss;

sepals and pet:ds bright ro.se, the latter veined with
deeper purple lines; throat of the labelluni veined with
yellow on :i white ground; blade intense purple, bilobed
andunduhite. (_'.0. .5.

4. Stelzneriano-Hardyana, Maron. A garden hy-
brid of Lr. elegnna var. Stelzneriana and C. Hnrdyana.
Plants vigorous: jiseudobulbs 7-8 in. long: Ivs. 10 in.

long by 2}^ in. wide: sepals pale clear irjse, deeper on
the edges; petals tuidulate, rose on the margins, fading

almost to white at the (tenter; labelhmi puriile-magenta,

undulate lacerate on the margin, with a broad purple
line in the center of tht^ blade and 2 large white spots

in the throat.

.5. callistoglossa, Rolfe (L. foW(.s/of;/<i,s.s«, Reichb. f.

Ac. .{niiililiii/in, Hort.). Gartlen hybrid of L. jinrj>nrata

;ind ('. liihiala v:ir. War.'ieeii'irzii. Pseudobulbs as in

L. piirpurnla: Ivs. 12 in. long: petals broad, oblong,

acute; sepids narrower, :dl i)ure rose; middle lobe of the
kdjeiluin broad, refuse, dark pm'i)le, with yellow on the
disk; side lobes small, obtuse-angled. CO. 8. Gn.W.
10:.50 1. G. 28:441.

6. Dominiana, Rolfe (L. f)o)niiii/<)nn, Reichb. f.).

fJarden hybrid. Plants liiiving the general h.abit of
('. MriKxise: pseudobulbs fusiform, rather short, 1-lvd.:

ivs. lin(':tr-oblong: raceme be;iring few large, h;ind-
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some fls.; soi)aIs narrowly <)l)lonji, aciito, lif;lit purplo,

witli (lark reticulations; petals broadly eiineati^obk)nn,

wavy, lif;ht purple; labelhun eucuUate, with the middle
lobe large, spre;ulin(;, all wavy and cris|), deep blackish

purple. F.M. 1S7S:32.''>.—Kaised for \'eitch by Mr.
Donilny from a cross between C. Dowiaiia and some
htlia,—according to Reichenbaeh, L. (Lr.) ilignns. H.
A. Rolfe sUKpests the more jirobalile iiarentaftc of C.

Dounana and L. lobala. The fii'st jilant flowered in Aug.,
1878.

7. Andreana, Maron. A garden hybrid between C.
hicolor and Lr. chi/diis. Pseudobulbs 8-12 in. long, st.-

like: Ivs. oblong, ti in. long: fls. 6-7 in. acros.s, rose-

violet ; sepals and petals spreading, narrowly oblong,
with the margins recvu-ved, tho.se of the petals luidulate;

labellum contracted in the middle, with a subquadrate
toothed and undulate midcUe lobe, violet-purple.

R.H. 1896: .328.

8. Sallieri, Maron. Garden hybrid between L. pur-
purula var. W'illirunsii anil C. Loddigesii. Pseudobulbs
1-2-lvd., about 10 in. high: Ivs. 8 in. long, .3 in. wide:
fls. several on a stalk, which is shorter than the Ivs.,

5-ti in. across; sejials and petals mauve, with deeper
lines; labellum tubular, colored like the segms., and
expanding into a carmine blade, pale at the tip.

9. radiata, Maron. Garden hybrid of L. purpurata
and C. nohilior. Pseudobulbs almost round, bearing
1-2 coriacwus Ivs. 7 in. long by 23 2 in. wide: fl.-stafks

about 7-8 in. long, bearing several large, showy, violet-

rod fls.; labellum deep red, with purple veins and a
whitish throat.

10. Duvaliana, Hort. Hybrid between L. purpurata
and C. Luddcmaniana. Sepals and petals half-spread-
ing, light mauve; labellum broad, dark maroon-crim-
.son on the lobes and in the throat, which is travcr.sed
by darker lines.—According to Arnold & Co., handsome
fl. of striking appearance.

11. eximia inversa, Hort. Hybrid between L. pwrpit-
raln and C. Warncri, the inverse cross of Lc. eximia.
Sepals and petals deep rose-purple; labellum bright
magenta-crimson.—Said by Arnold & Co. to be one of
the finest hybrids yet raised between these genera,
resembling C. Warneri.

12. Martinetii, Maron. Garden hybrid between C.
Mossis and L. grnndis var. tenehrosa. Fls. resembling
those of the C. lahiala group; sepals and petals rose-
violet

; labellum red to mauve, pale at the margins, and
netted with numerous deep red veins. G.M. 46:511.

13. Schilleriana, Rolfe {L. Schilleriana, Reichb.
f.). Lvs. 8 in. long: fl.-sts. 20 in. long; .sepals and
petals white, elongate-lanceolate; labellum veined with
purple on the throat; disk purplish yellow, middle lobe
spotted crim.son-purple. A natural hybrid between C.
intermedia and Lc. clegan.'i. Brazil. Var. alba, Hort.
Petals and sepals pure white; middle lobe of the label-
lum rich carmine-magenta, presenting an agreeable
contrast. June, .July. I.H. 31:.526. Gn. 17:132.

14. veliitino-elegans, O'Brien. Garden hybrid of
C. velutina and Lc. chgans. Resembles in habit a stout
form of C. velutina: fls. fragrant, .3-4 on an upright
.St.; sepals and petals creamy white, tingerl with nan-
keen-yellow and veined with rose; labellum bluish
white at base, side lobes foldetl over the column; mid-
dle lobe broafl, toothed and crisp on the margin, rich
crimson-purple, veined with white and lia ving an orange
blotch at the base.

l.i. intennedio-fiava, Maron. Garden hybrid of C.
intermedia and L. flam. Of medium habit:" .sepals and
petals clear yellow; labellum with a bright rose-purple
blotch in front.

16. Dormaniana, Rolfe (L. Dormaniana, Reichb. f.).

Natural hybrid of C. hicolor and L. pumila. Pseudo-
bulbs terete, thin, slender, about 1 ft. long, 1-2-lvd.:

Ivs. oblong-ligulate, acute: peduncle 2-.'j-nd.; petals and
sepals narrow oblong-ligulate, olive-brown, marbled
outside with wine-red spots; labellum light |)urplish

white, with darker veins; middle lobe transversely
obcordate, mauve-purple. Brazil.

17. exoniensis, Rolfe (C. exoniensis, Reichb. f.).

Garden hybrid probably between C. lahiata and L.
crispa. Sepals ligulate- acuminate; petals oblong-
cuneate, plicate, all tinted light blue; labellum undu-
late, crisp, deep orange at base with whitish side lobes;

middle lobe rich purple, with darker veins.

Lc, Acldndi!r=^h. purpurata xC. Aclandia?.

—

Lc. Addtphus
svperha=h. cinnabarina xC. .\clandia;. Fls. waxy: sepals and
f>etals reddish Indian-yellow, ruby-spotted; front of lip and tips of
ateral lobes purplish rose. G.C. III. 32:111. G.M. 45:606.— /.c.

Alberfii^L. purpurataxC. velutina.

—

Lc. Aleschiana^tj. pur-
purata X C. Schilleriana.

—

Lc. Alcxdn(Jri=hc. elegans X C. granulosa
var. Sehofieldiana.

—

Lc. amdbitis^hc. Fascinator xC Luddc-
manniana var. Stanleyi.

—

Lc. am(kna=h. harpophylla X C. Eldo-
rado var. alba.

—

Lc. Andrijmeda=h. flavaxC. aurea. Sepals and
lietals yellow; lip purple, marked, with yellow. Cin. 71::i2:i.— Lc.
Ardenif=Lc. callistoglossa X L. Digbyana.

—

Lc. Armslroiigx^hc.
Geo. WoodhanesxC. Dowiana var. rosita.

—

Lc. aurcnsis=hc.
Behrensiana X 0. aurea. — Lc. Bdllii, = L. cinnabarina X C.
Schroedcra^.

—

Lc. Bdsketlie^hc. eximia X C. Schroederae.— Lc.
Behrensidna=Lc. elegans xC. Loddigesii.

—

Lc. bcllu^='L. purpurata
xC. labiata. Sepals and petals light lilac; lip purple, marked with
yellowish white.

—

Lc. Bcyrodtidna^hc. elegans xC. Lawrenceana.—Lc. BievTediia=\j. crispa xC. Rex.

—

Lc. Smd^ii=L. pumila yC.
bicolor.

—

Lc. hUscnsis^h. pumila xC Loddigesii. Sepals and
petals a bright rose, lined with deeper color; lip intense purple,
marked with yellow. R.H. 1893:424.

—

Lc. bletchteyensis=^h. tene-
brosaxC. Warscewiczii. Sepals reddish brown, tinged with green-
ish yellow; petals bright rose-purple, marked with deeper lines; lip

bright rose-purple, lined with purple-crimson. A.G. 23:579. Gt.
55:1555. C.O. 27.

—

Lc. broomjielfliensis^hc. Olive.

—

Lc. burbagen-
sis=h. purpurata X C. granulosa.

—

Lc. calllstor='Lc. callistoglossa
xC. bicolor.

—

Lc. Canhamifhia^L. purpurataxC. Mossia;.
Sepals and petals light rose, the lip purple, the throat orange,
brown-lined, the front lobe white-margined. G. 26:203. G.C. III.

51, suppl. May 25.

—

Lc. Canhamidna var. dlba. Sepals and petals
nearly white. C.O. 19. J.H. III. 45:145; 55:70; 02:.5fl5. G.M.
52:867; 57:673.

—

Lc. Cantiana=\.c. Geo. Woodhanes xC. Harri-
soniana.

—

Lc. CassdTwira^^Lc. eleg.ansxC. Loddigisii.

—

Lc. Cdtheri-
7^a^=Lc. Schilleriana X L. longipes.

—

Lc. Celestina:=\i. tenebrosa X
Lc. elegans.

—

Lc. Chdrlcsworthii=h. cinnabarina xC. Dowiana.
Fls. light yellow, the narrow lip wavy, purple-marked. G.AI.
47:170.

—

Lc. chardwarensis^h. cinnabarina X C. dolosa.

—

Lc.
cfiocoph ylla=h. harpophylla X C. Triana; var. chocoensis.

—

Lc.
Choletuina='L. superbiens X C. Mossis. .Sepals and petals light
rosy lilac; lip dark rose, the disk yellow, the lateral lobes marked
with dark lines. G.M. 45:215.

—

Lc. C'ldr/cii=h. purpurataxC.
picturata.

—

Lc. Clive^h. pumila X C. Dowiana. Sepals and petals
rosy; lip deep, velvety purple, the throat orange-veined. J.H. III.
45:121.

—

Lc. Cdtrnaniie=hc. callistoglossa x C. Hardyana.

—

Lc.
Colmanidna=\jC. ,\rnoldiana X C. Dowiana var. aurea.

—

Lc.
Cod/csonx^hc. Clive X C. labiata. Se als and petals deep rosy
lilac: lip velvety crimson, suffused with yellow in the cente*- with
rich purple lines. J.H. III. 45:375.

—

Lc. comiUa^h. autumnalia
X C. labiata.

—

Lc. Couatonii^h. tenebrosa X Lc. callistoglossa.

—

Lc. Cdwanii='L. cinnabrosa X C. Mossiie.

—

Lc. Crdnslounse^h.
tenebrosa xC. Harrisoniana var. violacea.

—

Lc. crispo-Hardydna=
L. crispa X C. Hardyana.

—

Lc. C0ele=hc. elegans X C. Triana;.—
Lc. Ddvidsonix^='Lc. bellaxC. labiata.

—

Lc. Daydna='L. crispa X
C. velutina.

—

Lc. Dcntjanii=\,c. CappeixC. Dowiana.

—

Lc.
Dhiisii=\j. superbiens X C. Luddemanniana.

—

Lc. DcnQTangedna
=L. lobataxC. labiata.

—

Lc. Dietrichidna='Lc. M. Leimann X C.
Vigeriana. Sepals and petals intense ruby-red; lip large, velvety,
deeper than the sepals and petals, the throat streaked with yellow.
K.B. 30:133.

—

Lc. Digbydno-Mendelii=BT3.ssocSLtt\eysi Maronse.—Lc. Digbydno-Sctirdederse^h. Digbyana xC. Schroedera?. G.C.
III. 31:239.

—

Lc. Donizettii^L. cinnabarina xC. Aclandia;.

—

Lc.
Dormanedno-aiiTea==Lc. Dormaniana xC. aurea.

—

Lc. dourdancn-
sis^h. purpurataxC. Schroedcra".

—

Lc. Duchcsnci^h. purpurata
xC. Schilleriana. Another hybrid of the same name is Lc. callis-

toglossa xC. speciosissinta.—/,c. Duqucsnci=l,c. warnhamensis X
L. purpurata.

—

Lc. ^dwardii^h. cinnabarina X C. Hardyana.

—

Lc. Ehrenbcrgidna^'L. Perrinii xC. Bowjingiana.

—

Lc. elegantissima
= L. cinnabarina xC. intermedia.

—

Lc. epicdsta nuperba. .\ large-
fld.-form.

—

Lc. ETnestii pdllida. "A pretty form with cowslip-
yellow sepals and petals."—Lc. Ethclx='Lc. corbeillensis X C.
bicolor.

—

Lc. cver.tholrnsi.i=^j. cinnabro.sa xC. Forbesii.

—

Lc.
exonicnsis^h. crispa xC. Mossia'. Sepals and petals white, some-
times tinted rosy mauve; lip with the front lobe rich purple,
crisped, the narrow margin white or pale mauve; disk yellow, purple-
streaked. A.F. 20:527.—There arc several different hybrids under
this name.

—

Lc. FanyandTtn=1,. tenebrosa xC. Trianie.

—

Lc. Far-
riind'.T^L. purpurata X Lc. Pallas.— Lc. Fasciiintor'Mosfda;=
Lc. Fascinator xC. Mosaia;. G.C. III. 49:422.—Lc. /(iiis/o=Lc.
exoniensis XC. Loddigesii.

—

Lc. perrierhmin^l.. cinnabarina xC.
Gaskelleana.

—

Lc. Firminii^ljr. Ceres xC. Dowiana var. aurea.—Lc. Fldrvi=\jC. "Violetta" XC. Triana>.

—

Lc. Jlaiieolfi=h. cinna-
barina xC. Schroedera".

—

Lc. FleitrenaL'='ljC. Agnes xC. Loddi-
gesii.—Lc. £?erm'inia=fjc. Cappei xC. Mendelii. Fls. chrome-yel-
low; lip with front lobe marked carmine-red. G.C. III. 49:.325.
O.M. 5-1:413.

—

Lc. (lodinidna^h. grandis var. tenebrosa xC.
Gig,a3.

—

Lc. (iodmdnii=\.c. callistoglossa xC. Iris.

—

Lc. Got-
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Miiiri.i=L. leiiebrosa \C. Wariicri. Sepals ami prtals briKht rose,

the former shaded with yellowish brown, the petals jjale on the

nisrsin; lip red-inirple, narrowly white-marKined. A.t. 23:1047.

(.".nK. UM">0.

—

U: (i<>l/m<liia Wt'dirdV is listed.

—

l^. i;r<ici7is=L.

aneepsxC. Bow rinciana.

—

Lc. Uruudni.-r<=L. DayanaxC. Harri-

soni.ina.— tr. //<imi(/<inii=J.. DayanaxC. bieolor.

—

Lc. IlarMi-
.iria= L. tenebrosaxC. Hardyana. .Sepals pale yellow, slistlilly

rost>-niarke<i : petals yellow, deeply suffused with rose; lip rose-

purple, shading to crimson at base. G.M. 45:833 (ivs var. su-

lHrba>.— i.c //iirri<iiir<p!i=L. aneepsxC. Harrisoniana.

—

Lc.

y/iirri,«,iiii.T=L. xanthinaxC. I.oddigcsii.

—

Lc. Hdrrisonkt-Schil-

/m.iriii=Le. Sehiileriana xC. Harrisoniana.

—

Lc. IhisUdiana=
Le. CJrcenwocxiii xC. Dowiana var. aurea.

—

Lc. hcatonhmis^lj.

DigbyanaxC. Hardyana.

—

Lc. Himplinnei^Lc. roiiselensis X C.

Dowiana var. aurea.

—

Lc. llenrictlac=Lc. Greenwoodii xC.
Luddemanniana.

—

Lc. Hersc{nli.r=h. BoothianaXC. aurea.

—

Lc. H<i(lgliinson:r=l.. harpophylla XC. Mossise.

—

Lc. H6pkuisn=
Le. Pallas X L. tenebrosa.

—

Lc. Humherlii=L. majalis or L. super-

biensxC. .\clBndia'.— /.<-. Hurslii=L. purpurataxC. Skinneri.
—Lc. Hycihia=l.. purpurataxC. Lawreneeiina. Sepals and
petals rosV-lilao, the sepals more deeply lined; lip entire, the limb

nearly orbicular, crenuhite-erispate, purple. CO. 13.

—

Lc. iilustris

=L. "l^atonaxC. I')owiana var. aurea.—/-c. Jmpcrdtrix-Rcgina=
Le. M.artinettiixC. Mendelii.

—

Lc. Iiigramii='L. DayanaxC.
Dowiana. Sepals and petals light rose; lip dark crimson-purple,

faintly m.irked with a lighter hue. J.H. III. 63:207 (as var.

gigan'teal. O.U. 4:49.

—

Lc. intermcdio-cinnabariiia^h. cinnabarina

xC. intermedia.

—

Lc. ini'frsa=L. purpurataxC. Warneri.

—

Lc.

Isaacii=L. BoothianaxC. Harrisoniana.

—

Lc. Kerclidi'ex=h.

aneeps var. albaxC. Triana? var. alba.

—

Lc. labiato-dnceps^lj.

aneeps x C. labiata.

—

Lc. Ldmbcause^L. pra-stans X C. Hardyana.

—

Lc. Lawrencedtio-caUistoglossa=Lc. callistoglossa X C. Lawrenceana.—Lc. leucaita^L. harpophylla X C. bicolor. Sepals and petals clear

yellow; lip with eream-white lateral lobes, the middle lobe narrow,

elongated, piuplc. CM. 44:77.^.

—

Lc. lildcina^h. LatonaxC.
Pittea\

—

Lc. Llptonii^L. aneeps xC. labiata.

—

Lc. Lucnsiuria^

L. tenebrosaxC. labiata. Sepals and petals bright violet-purple;

lip bright red-carmine, the limb strongly crisped, with brighter

lines in the throat. CO. 2.5.

—

Lc. lumuidsa^hc. Truffautiana.

—

Lc. Litiia =X. harpophylla x C. Harrisoniana.

—

Lc. iiUea = L.

I^tonaxLc.'Gphir.

—

Lc. Macbeamdna='L. aneeps var. Sehroederi-

ana X C. Schroedera?. G.C.III. Sl;237.— Lc. MardcUn = Lc.

devoniensis X C. Luddemanniana. .Sepals and petals light lilac; lip

with the front lobe magenta-purple, marked with deef) yellow in the

throat. F.>I. 1SS1:437.

—

Lc. Marica=h. cinnabarina X C ame-
thystoglossa.

—

Lc. Mardnx^L. Digbyana xC Warcsewiczii var.

imperialis. O.R. 1901:329.

—

Lc. Massaugedna'='L. tenebrosa X
C. Sehiileriana.

—

Lc. Mauricii^='L. purpurataxC. Trianffi.

—

Lc.

jno(/is=L. BoothianaxC. Mossia!.

—

Lc. Moringstdnix={'>).—Lc.

Morninatdnia: = Lc. Pallas X Lc. Fascinator. G.M. 54:411.

—

Lc. Mossemilidna^hc. bletehleyensis X C. labiata.

—

Lc. Mdnsisc-

erdndis=:L. grandisxC. Mossiae.

—

Lc. MueUeri=L. purpurataX
Lc. Canharoiana.

—

Lc. Mi/ra=L. flavaxC. Triana. G.M. 47:330.

CO. 10.

—

Lc. Nephelia=l,c. AmesianaxC. Mossiie.

—

Lc. ni'mlis

=L. glaucaxC. intermedia.

—

Lc. N6rba=h. xanthinaxC.
Moi^ia". Sepals and petals white, tinged lightly with yellow; lip

rose, with crimson venation. G.M. 40:725 (as var. superba).

—

Lc. Horissima=L. aneeps xC. Gaskelliana.

—

Lc. ochrdcca=L.
harpophyUa x C. .Sallieri.

—

Lc. odAra^L. purpurata xC. Mendelii.

•—Lc. ()fireri=Lc. interniedio-flava x C. Percivaliana, although
parentage doubtful.

—

Lc. Paulii=^L. purpurata x C Sehiileriana.

Lind. 784.

—

Lc. Peiter3ii=h. glaucaxC. Lawrenceana.

—

Lc.

PerriMaa=L. PerriniixC. granulosa.—Ac. PfTrino-Mdssia;^h.
'erriniixC. Mossia*.

—

Lc. Pisdndra^h. erispaxC. Eldorado.

—

Lc. Pdmmerux'=hc. elegans var. Fournieri X C. Mossice var. imperi-

alis.

—

Lc. P^twcUii='Lc. Sehiileriana var. Wolstenholmia?xC.
Mendelii.

—

Lc. prscstaits-bicolor^'Lc. Binotii.

—

Lc, Prlnoier8ii=

L. purpurata X Lc. elegans. Und. 750.

—

Lc. Pagelii=h. super-

biensxC. Triana.

—

Lc. liex^Lc. Canbamiana.

—

Lc. rfoj(/a=L.

guperbiensxC Laurenceana.—Lc. R6bsonise='Lc. IngramiixC
Bowringiana.—Lc. Roezlinna='L. xanthinaxLc. elegans var.

.^'hilleriana.

—

Lc. ron.'iel('nsiv=^'lj. cinnabarina X C. Forbesii.

—

Lc.

Ri'th'irfiibJu'ina=^ljC. Martinetii xC Mossise.

—

Lc. rubigindsa=L.
BoothianaxC Sehiileriana.

—

Lc. 8atmdnea=Lc. G. S. Ball X L.

Latona.

—

Lc. iSfindhur«teana=Lc. OphirxC. Hardyana.

—

Lc,

tcaTnpHtonensis=Lr. La France xC Dowiana var. aurea.

—

Lc.

6'c^rertdna=Le. elegans xC gigas var. Sanderiana.

—

Lc. Scliiff-

mdnnii==(l).— Lc. Schneideri^j-. Amelia xC. Dowiana var. aurea.—Lc. iicfiOenbrunni:niiis=hc. elegans var. TurnerixC. aurea.

—

Lc. Schroe^lerdfcena^hc. highhurycnsisxC Schroedera-.—Lc.
Sckwarzidna=hc. bletehleyensis XC. aurea.

—

Lc. Srguinii=h.
cinnabarina xC. Schroederfie.—Lc. Senartii=-'Lc, elegans xC cal-

listoglossa.

—

Lc, Sh^phtfrdii^h, nigrescens X C. Dowiana. O.R.
1906:145.—Lc. Skinnerohrirtna=l.. cinnabarinaxC Skinneri.

—

Lc. .SoUinoe^'ina=L. PerriniixC. Eldoraflo.

—

Lc. Stalleridnfi^L.

PerriniixC. laVjiata. .Sepals and petals much like those of C.
labiata; lip with the base white. erimRon-lined, the front lobe dark
rich purple. .I.H. III. 48:407.—Lc. stdlhtn=L. xanthinaxC.
intermedi.i var. alba.

—

LiC. Sl^pTruinnti=J.r. corbeillensis X C.
Warsrewiezii flatter described p. *i90. vol. II.).

—

Lc. Stcppcutedi-

nTin=ljc. Andromeria xC. Luddemanniana.

—

Lc. leigT]moulhitnKis=
\yi. amandaxC. labiata.

—

IjC. l/^egotf'ti=^L. tenebrosa X Lc. Gotto-
iana.

—

l^. Thiit/auTite=J^f;. elegans var. Turni-rixC Mossia-.

—

Lc. Thurgoodiiirvi^l.r. Martinettii xC Hardyana.

—

-Lc. tifiriTia='

I>". elegans var. prasiata X Lc. Aelandije.

—

Lc. TTuffnutiinm'=h.
tenebrf/?a x C. Do*iana. Sepals and petals yellowish brown, darker
linM; lip d^-p \iolet-purple, deeper lined, the front lobe narrowly
whit'-margined. CO. 2.'i. O.U. 10:1.")2.— Lc. V'ncuna=L. cinna-
barina xC guttata.

—

IjC. Vdtrni'fi(/ri=L. pury>urataxC. labiata

%-ar. Warneri.—Lc. rci/tenpoc/ii'i =Le. warnhamensis XC Triana*.

—Lc. Vcitchitina^=lj. crijroaxC labiata. Fls. lilac; lip with the
throat brown-fltriper], the disk amethyst.

—

Lc. ventiHta=Lc.

Aphrodite X Lc. Sehiileriana.

—

Lc. Vuiisix='L. tenebrosa X Lc.
PncEbe.

—

Lc. cf(!j"ca«s=Lc. elegans xC Eldorado.

—

Lc. Watctlieri-

dtiii^lj. erispaxC. guttata var. Leopoldii.

—

Lc. Wair{nii^L,
BootheanaxC. Walkeriana. O.R. 1907:249.—Lc. Wmsi<ma=
L. purpurataxC. Triame.

—

Lc. ir/ii(a'=Lc. VinesiajxC. Mossiie.—Lc. \Vigdiiix^=ljC. GottoianaxC. Mossia).

—

Lc. Witliam3onii=
L. purpurataxC. mariana.

—

Lc. WiUotta'^L. DayanaxC labiata.— I^c. winton^nsis=hc. MylamianaxC. Harrisoniana.

—

Lc.

lV<i^eri=L. puinila XC. Gaskelliana.

—

Lc. WdIl€rise=L. ancepa
xC. Loddigesii. O.K.. 1907:145.

—

Lc. wo(}dfordi6nsis=^L. crispa

xLc. "C. G. Roebling."

—

Lc. Wrigleyi^h. aneeps xC. Bowring-
iana. Sepals and petals rose-purple; lip pui^le, the throat lighter,

purpel-lined, and with a touch of yellow. C.O. 33. G.M. J0;795.—Lc. Wylamiana=h. crispaxC. granulosa.

—

Lc. Zfni)hin= hc.

elegans X C. Loddigesii.

—

Lc. zephyra=C. Mendelii XI>. xanthina.

Heinrich Hasselbrinq.
George V. NASH.f

LAGENARIA (Latin, lagena, a bottle). Cucurbitacex.

GotTKD. Calabash Gourd (the true calabash is Cres-

centia). Probably one species, although several sjiecific

names have been given to the various forms: a tender

tendril-vine, producing hard-shelled fruits in very

many forms that are used for ornament and in the

making of utensils; and the rampant vine makes a

good temporary screen or cover.

Plant musk-scented, with a sticky feeling, monoecious

or dia-cious: fls. solitary, white, funnelform, very soft

in texture, withering in the sun; staminate fls. on very

long, slender stalks (usually exceeding the If.); pistil-

late fls. mostly short-stalked, with three 2-lobed stigmas

and hairj' ovary: tendrils forked, long and slender: st.

2059. Various forms of gourds, Lagenaria leucantha.

striate-grooved, soft-hairy: Ivs. large, soft-pubescent,

cordate-ovate or reniform-ovate, sometimes angled,

the edges obscurely apiculate-sinuate, on prominent

or long petioles. L. leucantha, Ru.sby (Cuairbita

Lagenaria, Linn. C. leucantha. Duch. L. I'ulgdris,

Ser.), is widely grown in tropical countries and is often

spontaneous; probably native in Trop. Afr. and Asia.

To this species belong the gourds known in this coun-

try as Hercules' club, sugar -trough, dipper, snake^

calabash, bottle, miniature bottle, depressa, and others:

see Gourd, Vol. IIL In some countries, the young fr.

is said to be eaten a.s we eat svnnmer squash.

Lagen.aria is a tender annual, which should re(!eive the

culture of squashes. The season in the northern states

and Ont. is often too short for the full maturity of

the frs., particularly if seeds have been brought from

the S. Give a quick warm soil and sunny ex|)osure.

In the N., seeds may be started inside in pots, or on

inverted sods, after the manner of cucumbers. The
lagenarias are rampant growers, often running 30-40

ft., and covering the ground or a fence with a (lense

mass of hirge, roundi.sh, soft Ivs. It is exceedingly

variable in its fr., and has received many species-names

as L. microcaryn, R.H. 18.55:61; L, clavata: L. pyro-

thbca, R.B. 23, p. 198; L. rirginalis, white-fruited,

G.C. III. 11:8.5; var. InngUfdma, Gt. 48, p. 1.59; L,

verrucMa, Hort., with ball-shaped very warty fr., Gt.

.39 (1890), p. 106. L. verruchm v.ar. (HordaTiiaua, llort.,

is a form with warty pear-shaped fr. The hard shells

of the frs. are used for drinking-cups, water-jugs, and

many domestic utensils. From the pear-shaped shell

of a small-fruited form the Paraguayans drink their

famous mate, or Ilex tea. Some of the commonest
forms are shown in Fig. 20.59. The long curved forms
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are often calleil snake gourds in this country (not to be

ronfounded with snake cucumber, which is a Cucuniis).

These are sometimes several feet long. The form with

a constricted middle is the bottle gourd. The grooved

musical instrument in Spanish Amer. known as guira,

guichara or caracho, is made from the gourds (marim-

bo) of this plant. The South African calabash pipes are

derived from this plant and not from Crescentia.

^W?, L. H. B.

2060. Crape myrtle.—Lagerstrcemia indica. ( X M)

LAGENOPHORA {flask-bearing, referring to the
shape of the involucre). Compositse. Small perennial

scapose herbs, resembling Bellis, allied to Brachycome,
sometimes planted. Scapes sometimes bearing Ivs.,

slender, unbranched; heads soUtary and small, with a
short involucre having bracts in about 2 rows; recep-

tacle convex and naked; rays Ln 1-3 rows, usually white,

female and fertile; disk-florets perfect: fr. compressed,
more or less beaked, the pappus wanting.—Species

about 16, mostly in Austral, and New Zeal., but some
in E. Asia and in extra-tropical S. Amer. They are

probably adapted to outdoor cult, in parts of the S.

L. FoTsleri, DC, the "native daisy" of New Zeal., is

described by Cheeseman as a small daisy-like herb,

either tufted or ^\-ith creeping and rooting stolons

furnished with tufts of radical Ivs. at the nodes: Ivs.

radical or cauline, the blade orbicular to obovate and
1 in. or less long, coarsely dentate or nearly lobed:

.scape 1-6 in. long, sometimes with 1.3 minute linear

bracts; head }/i-yiin. diam., the rays white and
revolute, numerous. Variable. G.C. III. 49:69. L.

Billardieri, Cass., of India and Austral., has Ivs.

radical or nearly so, oblong or obovate, sinuate-

toothed: scape slender, 3-4 in., from a rootstock with
thick fibers: head J'ein. diam., with white short rays:
variable in size of head. L_ jj_ B,

_LAGERSTR(EMIA (Magnus v. Lagerstroem, 169t>-

17.59, a Swede and friend of Linnams). Lylhracca'.

Showy-flowered shnibs and trees, one of which (the

crape myrtle) is much planted in the .southern states.

Leaves opposite or the uppermost alternate, mostly
ovate, entire: fls. in axillary and terminal panicles,

with bracted peduncles and pedicels, pink, purple or
white; calyx with a funnel-shaped tube anfl (5-9 lobes;
petals mostly 6, crinkled or fringed, with a long, slen-

der claw (Fig. 2061); stamens many to very many,

long, some of them upward-curved; ovary 3-6-celled,

with a long bent style and capitate stigma: fr. a caps.;

seeds winged at the top.—Species, according to Koehne
(Engler's Pflanzenreich, hft. 17, 1903), 30 in S. and
E. Asia, Austral., Philippines, New Guinea. The
crape myrtle, Lagerslra'viia indica, is to the S. what
the lilac and snowball are to the N.—an inhabitant

of nearly every home yard. It is a strong-growing

shrub, reaching a height of 10-35 ft., deciduous-lvd.,

producing an abundance of soft fringed and showy fls.

in summer. The normal form has pink fls., but varie-

ties with blush, white and purple fls. are not uncommon.
It is hai'dy as far north as Baltimore, but north of that

latitude it needs protection; even with protection it.

cannot be grown north of the Long Island region. /.

speciosa is very little gromi. Neither species seems to
thrive in S. CaUf. The many other promising species

of Lagerstrcemia appear not to have been intro. com-
mercially in this country.

indica, Linn. (L. chinensis. Lam.). Crape Myrtle.
Figs. 20(')0, 20(51. Glabrous, smooth- and brown-
barked shrub, with rather small (2 in. long) elliptic or

oblong sessile mostly acute Ivs.: panicle open, some-
times minutely pubescent; fls. usually bright pink, but
there are blush, jiurplish and white fonns; calj'x not
ribbed, glabrous or nearly so. Widely cult, in India,

but probably native to China. B.M. 405. R.H. 1857, p.

627; 1874:130. Gt. 6:128; 54, p. 230. G.W. 6, p. 13 r

10, p. 109; 13, p. 145. Gng. 1:151; 5:281. A.F. 9:85.

F.E. 31:643.—GrowTi everywhere in the S. Atlantic

and Gulf States for its profuse summer bloom, and
sometimes it has escaped. The crape myrtle is of the

easiest cult. The old bushes bloom profusely, but the

plant will produce fls. the first year from seed. The
seeds start readily in spring if sown in boxes in au-

tumn and are not allowed to dry out. It is also prop,

readily by cuttings of ripe wood. The bloom may be
increased by cutting back so that fresh growth is

secured. The plant may be growTi in a tub or pot in

a cool greenhouse, and will bloom 2 or 3 times a year
if it is cut back. It has no special soil requirements.

In the N. the root may survive if it is weU protected,

and strong shoots will arise that give bloom the same
year. Sometimes the plants are lifted in autumn,
carried over winter in a cellar and planted out in

spring. As the crape mytT:le blooms almost continu-

ously for a period of 2 or 3 months (beginning in June
far S.), it well repays what care may be given it under
glass or in regions where it is not fully hardy.

speciosa, Pers. {Munchaiisia speciosa, Linn. L.

Flos-Reg'in^, Retz. L. Regime, Roxbg.). Tree, .50-60

ft., with eUiptic or long-lanceolate obtuse Ivs. 4-8 in.

long: panicle large; fls. 2-3 in. across, varying from rose

to purple from morning to evening, the calyx grooved,

the petals erose-wavy: caps, 1 in. or more long. IntUa.

G.C. III. 15:77.—A noble plant in Trop. India; also

intro. in S. Calif. In the Old World sometimes gi-own

under glass and on walls out-of-doors. L H. B.

LAGETTA (native name in Jamaica). Thytndieaccse.

L.\ce-Bark. Three W. Indian trees, one of which,

L. lintearia. Lam., is familiar in Jamaica as yielding

the beautiful and deli-

cate lace-like material
derived from many
layers of the inner
bark; this material has
the look of a gauzy
fabric, and it is used in

the making of many
articles of ornament
and use." Sometimes
the tree is grown under
glass in collections of

economic plants. It 2O6I. One flower of Lagerstrcemia
grows 20-.30 ft. high: indica. (Natural size)
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ffl-ibrous: h-s. alternate. brosuUn-ate, pointoil, 3-.) iii.

W. everpnx-n: fls. small, wliite, in tmiunal laconics

or oivii lax bractlcss spikes; calyx tuhulai-cylmdnciil,

4-twUhe<i: corolla 0; stamens S: ovary ovoid, witli a

single style aiul broad stigma; fr. small, k1>'1J'>«--
V"' 'I^"'

in the iW-rsistent base of the calyx-tube. B.iM. 4;)(),J.

J F 1 1') The lace-bark of New Zeal, is a very ditTci-

ont plant. HohcrUi p<>;»(i/".<i and also Gayn LyaUii

^Malvacea-V L. H. B.

LAGUNARIA (named for its resemblance to Lasnna-a,

which is now considcn-d a section of Hibiscus an.l com-

uiemonitesa Spanish botanist. Andres de Lacuna, Hill

or 149t>-15l>0. physician to Pope .lulius 111). MaXvanir.

\n \ustralian (or Norfolk l.sland) tree cult, outdoors in

S Calif, and indoors in Ku. It has larjie pale rose lis.

hke Hibiscus, 2i., in. across, with ."> spreading; Iol)cs, a

wlunin of stamens and a .vlohed slueld-sluipeil stigma.

It difTers from Hibiscus in having; only 3, 4 or 5 decidu-

ous bractlets, while Hibiscus usually has 5 or more.

Lvs. entire: fls. axillary; calyx ."j-loothed; ovary o-

ccllcd.—Species probably only 1.

Patersonii, Don. Scurfv-pubcsccnt on young jiarts

and inll ; lvs. oblong or broad-lanceolate or sometimes

ovate-oblong, 3-1 in. long, white beneath when young:

petliccls verj- short: bractlets at b:ise of fi. 3-.5, very

obtuse and united; calvx about };iin. long; petals

narrow !'> in. or more long, somewhat tomentoso

outside.—The Norfolk Isl. form (B.M.Ttii), x'i Lagmuva

Patirsonia) is more scalv-tomcntosc, lvs. broader, .and

bracts earlier deciduous, 'i'hey may be different species

or botanical varieties. The tree cult, in Calif, .attains

a height (jf .'iO ft., making a regular pvTamidal head

and having a fine display of fls.; said to be well adapted

to street i)lanting. L. H. B.

LAGURUS (Greek, lagos, a hare; oura, a tail).

Graiinms. n.A.RE's-T.^iL Grass. A hardy annual:

Bpikelets 1-fld., aggregated in a close panicle forming an

ovoid hea<l; scarious glumes persistent and clothed with

fine w(X)lly hairs: lemma with a dorsal awn.—Contains

a single species, native of the Medit. region, cult, for

ornament, the small white heads being used for dry

bouquets. Seeds may be sown in fall and plants set

out in spring.

ovatus, Linn. Fig. 2062. Culms tufted, about 1 ft.

lugh: lvs. and sheaths do^vny. R.H. 1S90, p. 488. V.
* 3:217,247. Dcpt.Agric,

,

Div. Agiost. 20:80.—

\\]i/'^ ^^ attractive grass with

\^i<W// soft white woolly heads

a' m 1-2 in. long.
*'^^ A.S.Hitchcock.

2062. Lagurus ovatus. ( X 'A)

LALLEMANTIA (.1.

L. K. Ave Lallemant,

botanist of St. Peters-

burg). Lfihiata-. Annual

or biennial herbs, of or-

namental value for the

flower-garden.

From Dracocephalum
the genus differs in the

character of the tipper

lij), in which the lateral

lobes are on the face of

the middle lobe: gla^

brous or canescent: lvs.

oi)posite, dentate, the

upper ones pa-ssing into

narrow sessile floral

bracts: fls. small, blue;

calyx tubular, l.'j-ncrved,

straight, .5-toothcd; co-

rolla-tube slender, in-

cluded in calyx or some-

2063. Lamarckia aurea.

CXJi)

whit exserted, the throat widening; corolla-limb 2-

li)>ped; stamens 4, didynanious; style 2-lobed: nutlets

ovoid.—Species 4, Asia. L. canescens, Fisch. iV iNley.

(Dnicoo'plmlum cancsmis, Linn.), is annual or bien-

nial IS in.: lvs. narrow, Umg-pctioled, the floral lvs.

sessile: lis. blue, in whorls, with oblong ciliate bracts;

corolla-tube exceeding calyx.

Asia Minor, Persia. Variable;

one form (var. lilhiila, Voss)

being white. July, Aug.
L. H. B.

LAMARCKIA (.1. B. Lam-
arck, 17t4-lS29, distinguished

French naturalist, author of

the Laman^kian philosophy of

organic evolution). (Imniinca-.

An ornamental annual grass,

often cult, under th(^ name of

Ckri/snnis c!jiu)Siiroi<h:i and C.

auriiix. Siiikelets of two kinds,

the fertile 1-Hd., long-awned,

surrounded by the long, sterile

s pikelets of many obtuse

glumes, arranged in a 1-sided

crowded panicle.—Contains a

single species, native from

Medit. region to Afghanistan,

intro. in Calif. Seeds may be

sown in the spring, or better in

the fall, and plants set out in

the spring. L. aiirea, Moench.
{AchyrbclcJi aiirea, Kuntze).

GoLDKN-Top. Fig 2063.
Culms 6-12 in. high. R.H.

1890, p. 546. Dept. Agric,

Div. Agrost. 20:147.—A hand-

some grass with oblong fcath-

erv golden yellow rather dense panicles 2-3 in. long.
^

A. S. Hitchcock.

LAMIUM (Greek for throal, referring to the shape of

the corolla). Labiats: Dead Nettle. Annual and

perennial herbs of the Old World, of which several

nin wild in this country as weeds and others are culti-

vated as hardy border plants.
. , , , o v „o.i

Botanically, Lamium is distinguished by a 2-lipped

corolla, of which the tube is somewhat longer than the

calvx, the upper lip ascending and concave, and the

lower one 3-lobed: stamens 4, in 2 pairs, ascending

under the upper lip: fls. in axillary or terminal whorls,

often rather shoNvy: lvs. opposite mostly crcnate-

dentate and petiolate: calyx awl-toothed.—Low herbs,

of some 40 species in Eu., N. Afr. and Asia.

Lamiums are diffuse mostly pubescent or hairy herbs,

commonly decumbent at the base and often almost trai -

ine They are of the easiest culture in any open soil.

U.seful for rockwork. The cultivated kinds are peren-

nial, and are commonly propagated by division.

maculatum, Linn. (L. dlbum and L. purpurcum, Hort

,

not Linn. L. variegalum, Hort ). i'tf.'iSS -ng or htdf-

trailing iierennial, th(- tips ascending, slightly hairy
.

lvs.

long-pet lolcl (excMit, the upp.Tmost), cordate-ovate,

blunt round-toothed: fls. 1 in. long, ascending in the

clusters, the upper lip strongly arched or hooded, the

tube 2-3 times longer than the calyx, hairy within. Lu.

—Fls usually purple-red, but sometimes varying to

white (when it is known as L. album, but the L album

of botanists is a different plant, liaving P"'"t«f^^nd

sharii-toothed lvs.). The lvs. arc usually whitish

blotche.l along the midrib (var, mriegatum), and in

tins form it is common about old gardens, trailing in

the waste places. The plant is also run wild L

purpunam of the botamsts is annual (see suppl. Ust

"errocephalum, Bcnth. St, much branched, glabrous:

lower lvs. long-stalke.l, puberulent, small, orbicular,
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somewhat iiiciso-crenate; floral Iv.s. larger, deeply
toothed, sessile or nearly so: ealyx villous; (u)rolla 3^
times longer than the ealyx, straigtit, puqile. Taurus.

—

Said by some to be annual.

Galeobdolon, Crantz ((lalcdbdolon liiteum, Huds.).
Yei.i.ow .\itciiAN(iEL. Perennial, to l'^ ft. high: Ivs.

ovate, petioled, toothed, only slightly or not at all

cordate: fls. )-ello\v, in tlense axillary whorls; ealyx-
teeth short ; corolla-tube scarcely exceeding ealyx; upper
lip long, arched. Woods and shady places, Eu. and W.
Asia.—Little cult, in this country.

L, dlhum. Linn., not Hort. Perennial with white fls. in clo.se

axillary whorls: Ivs. petiolate, coarsely crcnate, sometimes with a
white spot in center. Eu., -Asia.

—

L. purdWum is a garden hybrid
between L. purpureum and L, album.

—

L. purpitreum, Linn.
Annual with purplish red fls. in leafy whorls: Ivs. small, orbicular,
long-pctioled, the upper ones short-petioled and ovate; there is a

L. H. B.
form (L. incisum, Wiitd.) with cut Ivs. Eu., Asia.

LAMPROCOCCUS: £chmea.

LANDOLPHIA (Landolphe, commander of a W.
African expedition). Apocijnacese. About 60 species of
hairy or glabrous shrubs, mostly climbing by special-
ized tendrils, of Trop. and IS. E. Afr. and adjacent

underlying part of the art. The art of the constructing
landscape artist is more than gardening. In this Cyclo-
pedia, which deals with horticulture, there is naturally
no attempt to cover the subject of landscape archi-
tecture; only the gardening or horticultural phases and
their implications are considered, and this is why the
term landscape gardening is used. This will also
explain why many of the imjiortant landscape subjects
are omitted from this discussion, as city planning, civic
improvement, and the like (see Garden Cities, page 1313)

:

for these phases are not particularly horticultural.

Here are brought together several discussions on the
use of plant materials in the plan of tlie home ground
and in the making of public landscapes. The articles

are as follows:

The art of designing landscapes (Mannings , page 1783.
The Japanese garden (Tanimura, Verbeck), page 1789.
Formal gardens (V'itale), page 1793.
The landscape treatment of small grounds (Cowell), page 1796.
The landscape treatment of parks (Olmsted), page 1801.
Landscape cemeteries (Simonds), p.age 1807.
Horticultural phases of civic art (Waugh), page 1811.
Landscape extension (Miller), page 1813.
Lawns and lawn-making in landscape planting (Parsons, Berck-

mans), page 1816.

2064. Gardens of the Pope, on the Quirinal, Rome. From Falda's "Li Giardini di Itc,

islands, probably not regularly cult. Lvs. qpjwsite,
varying in size; stipules wanting: fls. mostly white or
yellowish, small to medium-sized, rarely as much as 2
in. long in bud, in corymbs or panicles; sepals 5, free
or connate at base; corolla salverform with a short
more or less cylindrical tube, the lobes .5; stamens
included; ovar>' entire, 1-celled; stigma conical, 2-lobed:
fr. a globo.se or pyriform body, sometimes large. Some
of the species are sometimes mentioned in horticultural
literature but do not seem to be listed by dealers in
ornamental plants. Most of them are presumably
warmhouse subjects. Some of them are rubber plants.
See Cyclo. Amcr. Agric, V«l. II, p. 559. l II. B.

LANDSCAPE GARDENING is the application of
garden forms, methods and materials to the improve-
ment of the landscajic; and the landscape, in this
relationship, is any area, large or .small, on which it is

possible or desirable to (Icvelop a view or a design.
The art that designs and makes landscapes is known

mostly by the name landscape architecture, although
there is now a tendency to call it by other names.
Landscape gardening is the older term; but this term is

considered not to be broad enough or boM enough to
suggest the large elements of design that form an

113

"Gardening may be diviiled into three species^
kitchen-gardening—parterre-gardening—and landskip,

or picturesque-gardening: which latter is the subject
intended in the following pages—It consists in pleasing
the imagination by scenes of grandeur, beauty, or
variety. Convenience merely has no share here; any
farther than as it pleases the imagin.ation." These are
the opening lines of "Unconnected Thoughts on Gar-
dening," by the poet William Shenstone, 1764. These
sentences probably gave the world the term landscape
gardening, to embody the growing desire to make
grounds like nature. Milton, Addison, Pope, and the
Dutch painters, expressed the awakening to the
charms of the external world and hastened the day of
freedom and naturalness. These and others hiid pro-
tested, directly or in<lirectly, against the artificialisms

of living, as Bacon, also, in the following sentence, had
protested: ".'\s for the making of Knots or Figures,
with divers Colored Earths, they be but toys, you may
see as good sights many times in Tarts. . . I do not
like Images cut out of Juniper, or other garden-stuff;
they are for Children."
One does not know w'hat Shenstone's protest meant

until one knows the style of gardening that had been
and still was in vogue. Gardens w'crc fantastic construe-
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tiuns, elaborate with designs and fornuUities, crmiipeil

with peomotrical details. A Koniaii panlon (Fip. J(M)l)

was giKHl in its plait', but tliorc aiv otlior coniiilions

ami other itiojUs. Oi\\\ mtrcqncnih can siu-h pardons as

these tind the proper set tine. If elTective, they nivist

be doniinattxl or supported by !U-eliiteeture. In the

freer atmosphere of theo|HMi eountry, tliey :ire evidently

artitieial: they ;ire conceits. The reader will catch the

feeling of the formal gardens of a later time by looking

at Kig. '206a, which is a reduction from one of Hatty
Liingley's designs in his "New l'rinci|)les of dardeniiig,

"

172S. Ljuigley sihmus to have been tlie cxtremest of

geometricians. In fact. Part 1 of his Ijook on gar<lening

treats "Of Geometry." Yet his plates suited the t;iste

of the time. The particular plan which is sliown in I'ig.

206o he describes as follows: "The House opens to the
North upon the Park A, to the East ujwn the Court H,

to the South upon the Parterre of Ciriuss and Water C;
and Lastly to the West upon the circidar Bjison D,
from which leads a pleasant Avenue ZX. The Mount F,

is raiseil with the E;irtli that came out of the Canal KE,
and its slope H, is planted with Hedges of different

Ever-Greens, that rising behind one another of different

Colours, have a very good ICtTect, being view'd from
M, L L arc contractetl Walks leading up the Mount."
The ideas of the time are further reflected in Fig. 20G6,

which is a reproduction, on a smaller scale, of one of

tion has been left us of the Leasowee. Here is a glimpse:
"Pa.ssing through a small gate at the bottom of the fine
swi'lliiig lawn that surrounds tlie house, you enter ujxm
a winding path, with a [liece of water on your right.

The palli and water, over-shadowed with trees that
grow ui)on the slopes of this murow dingle, render the
scene at once cool, gloomy, solemn, and sequestered;
and forms so .striking a contraste to the lively scene you
have just left, that j'ou seem all on a sudden landed in a
subterraneous kind of region. \\'inding forward down
the x'alley, you pass besiile a small root-house, where on
a tablet are these lines:

'Mere iu cool Kfut. and nicwsy crll.

We rviral fayy arid faeries dwell;
Tlio' rarely seen by mortal eye,
When the pale moon, aseendmj^ liiRh,

Darts thro yon limes her quivering beams,
We frisk it near these crystal streams.'

"

The garden-art of the old time was largely a corollary
of architecture. The garden-art of the present time,
particvilarly amongst Knglish-sjjeaking peoples, exists

for its own sake. Yet, one cannot say that the old-time
garden-art is unlovely, or that it contradicts the canons
of gooti taste. The two belong to difTerent categories
of esthetic feeling, and the mere fact that both of them
use plant-subjects does not make them comparable.
Garden-art, like painting or music or literature, develops

2065. One of Langley's "Designs for gardens that lye irregularly to the Grand House." 1728.

Langley"s pictures of artificial ruins. It is one of his

"views of the Ruins of Huildings, after the old Roman
manner, to terminate such Walks that end in <lis-

agreeable Objects; which Ruins may either be painted
upon Canvas, or actually built in that manner with
Brick, and cover'd with Plaistering in Imitation of

fitone."

The awakening love of nature and of the spontaneous
life, as expres-sefi in writings .and paintings, soon found
expres.sion also in garrlens. In verse. Pope gave rules

for the laying out of a spontaneous garden. The accom-
panying plan of Shenstonf^'s garflen, the Leiisowes
fFig. 2067), and the jncture of a glirnp.se therein (Fig.

2008;, show how far his eoncei)tion!< were removed
from those of Langley, howsoever much they may fall

short of the ideals of the present day. A full descrip-

along racial or national lines. The Latins and their

descendants h.ave liked the formal and conventional

gardens; and since these gardens express the personal

and national emotions, they need no apology, notwith-

standing the fact they are condemned by some land-

scape gardeners.

A difTerent type of endeavor is that which attempts to

interi)ret nature in the making of landscapes. The ideal

landscape garden,, like the ideal landscape painting,

expresses or emphasizes some single thought or feeling.

Its expression m.ay be gay, bold, retired, quiet, florid;

but if it is natural, the expression will conform to the

place and the purjjose, and the exi)ressions are not mat-
ters of rule. It should be a pii^ture. not a collection of

interesting objects. Mere planting and grading do not

make a landscape garden: in fact, they often spoil it.
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It in not onougli to i)Iant: the plants must be in the

riglit place. A yard or a lawn with bushes or flower-

beds scattered over it may he interesting as a mere
garden, but it is not a landscape garden. .\ real land-

scape garden has open breadth, s])ace, atmosphere. It

usually has an open center with mass-planted sides,

and vistas to the otTscape. Incidentally, it may be

ornamented : yet many persons even confound ornamen-
tal garilenint; with landscape gardening: it would be as

proper to confound house-painting with architecture.

It will be gleaned from the above tliat tlie term land-

scape gardening precisely expresses the art of making
a garden or tame area whicli sliall be a landscape or

picture. It is not every place that is adapted to the

making of a landscape picture. Formal gardens are

often more to be desired than natural gardens. They
may conform to the principles of art, but it is the art

of formal gardens, not of natural gardens. Too often

have formal gardens been judged from the viewpoint
of the natural or landscape garden, and hence confusion

has arisen. There is now a slow but wholesome reaction

against the too exclusive use of the true landscape or

"natural" garden. In practice, however, one cannot
separate the two, so that one practitioner is, or should

be, competent to undertake either or both, although it

naturally develops that a practitioner may have
special aptitudes and qualifications in one or the other.

Landscape gardening has undergone many fluctua-

tions of taste w'ithin a century. Such changes are to

be expected as long as the human race makes progress.

The constantly increasing wealth in plants modifies

the spirit of the work. It is no longer worth while to

follow any school or cult. Every style has its use and
place. In small places, a formal or formalesque treat-

ment of the ground plan may be desirable. In larger

and freer places, the spirit of the fields may be given

fuller expression. The fundamental consideration is

that there must be a general theory or plan before any
grading and planting takes place or structures erected,

—these latter parts are only means to an end. Yet
many persons who would be called landscape gardeners
conceive that to plant a place is the whole of the prob-
lem. The working out of the details of the plan is to

landscape gardening what building is to architecture,

or what pen-work and grammar are to literature. It is

the industrial or constructional part of the work. It is

what has been called landscape horticulture (Bailey,

"Garden and Forest," 1:58). It has to do with all the
details of kinds of plants, the care of them, the making
of lawns, and similar problems. The .\merican WTit-

ings on landscape gardening are mostly wTitings on
landscape horticulture and kinds of plants.

A marked development of landscape art in recent

time is the application of it to very small and plain

home grounds and to secondary civic areas. Even the
back yard of the tenement is within its range (Fig.

2075). This is an illustration of the extension of social

democracy.

The practitioners.

The first .American practicing landscape gardener of

note was apparently .\ndre Parmentier, who came to

this country from IJelgium about 1S24 and established

a nursery on ground which is now in the heart of Brook-
lyn. He was a man of great tii,ste and skill, and .Andrew
J. Downing considered his "labors and exami)le, a.s

having effected, rlirectly, far more for lanflscape gar-
dening in .America than those of any other individual
whatever." He laid out many [)laces, even as f.ar away
as the sf)Uthern states on the .south and Montreal on the
north. The first .American book on Landscape garden-
ing was from the pen of .A. .J. Downing in 1S41, without
having undergone the tedious evolution of preliminary
and imperfect editions which characterize so many
horticultural and kindred writings. It was immediately
popular, and exerted a great influence on American

horticulture. Downing was also the second prominent
practicing landscajie ganlener, although his untimely

death left the country with no completiMl works of his

genius. His Ix-st known |)ul)lic iiicces are the grounds
of the Smithsonian Institution and Lafayette Square,

Washington, but it is doubtful whether the subsequent
treatment carries out the spirit of the designer. A. J.

2066. An improvised ruin. 1728.

Downing's pomological work was continued by his pains-

taking brother Charles; but the artistic work dropped at

his death, and Henry Winthrop Sargent, who edited the
sixth edition of the "Landscape Gardening," in 1859,

declared that "there has been no one since Mr. Down-
ing's death who has exactly filled the niche he occupied
in the public estimation." Ignatz A. Pilat, an Austrian
by birth, was early chief landscape gardener of Cen-
tral Park, and a general practitioner of influence fol-

lowing Downing.
The subsequent genius of American landscape gar-

dening, and the one who carried the art to its high-

est points of excellence, is Fre(lerick Law Olmsted, who
as a young man was inspired by Downing, and who
became a landscape gardener when he was i)laced in

charge of the improvements of Central Park, New York
City, about 1856. For more than thirty years, Mr.
Olmsted gave his talents wholly to this delight fid art,

and, more than any other American, moulded and
crystallized public taste respecting the appreciation of

landscape gardening. A leading spirit in the construc-

tion of this great i)ark was Calyert Vaux, who, with
Olmsted, w;is joint author of the original jilan. Vaux
was also a.ssociate<l with Downing. The initiation of

Central Park as a pleasm-e-ground inaugurated the

modern jiark systems of the country, and created what
the Earl of Meath has designate<l the "veritable rage for

park making" which has "seized the American ]niblic."

Within recent years, the number of practitioners of

landscape gardening has greatly increased. The art is

established in popular estimation. It has now fairly

won its place, also, with the architects and .artists.

Tastes may change, but the changes will affect only the
minor applications of the art. The desire for artistic

treatment of grounds is ineradicable. Two national
societies are conservators of the landscape gardening
and rural art of the country: American Society of Land-
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soape Architects, Ainericim Association nl' I'lirk Supor-
intt'iuicnts. Otlior societies are also related to laiidscaix'

.•irt, as the Aineriean (."ivio Assoeiation, Aiiu'rican t^cciiic

anil Historie IV'servation Society, and the lioiticullural

Innlies. The subject is also taught in collef;es in its

amateur aspects and in a few places professionally. The
discussion ol' cily-planninj; has now taken hold of the

public iiii:vginalion, although little has yet been done
to visuiUize the necessity of count ly-planning.

The kinds of landscaix- gardens.

The improved landscape, we have said, may be
hirj;e or small. It may also represent any condition of

n'sidence or of public use. The illustrations herewith
indicate, better than words, .some of the merits and
some of the iiossibilities in land.scai)e. (Many of the

illustrations have appeared in "(iarden and I'orest.")

The improvi\l or desipniHl landscape area should appro-
priate the pood views and scenes beyond itself or

adjacent to it. The distant view in Kig. 20()',) should not

be missed from any landscape garden if one is so for-

tunate !U3 to be in the region of sucOi an ofTsca])e. Even
fiuniliar objects, as a spire, a distant residence, a well-

proportioned bridge (Fig. 21)70), a noble tree, may add
much interest if brought into the home landsca])e by
means of vistas. It would be a s])ecial good fortune if

the landscape garden could lead into any kind of a wood
or forest, particularly into anything so distinctive as the
Jersey pines shown in Fig. 2071. In many places, the
grounds may lead olT naturally into an informal country
road (Fig. 2t)72), which is always interesting with its

irregular lines, variety of life, and stimulating .sugges-

tions. A stream is always an entertaining boundary,
particularly when a walk may follow it, as in Fig. 207;5.

America excels in lantlscajje art apiilied to the rural

and garden cemetery. The first distinct movement
toward a rural cemetery was made in 182.5 by Jacob
Bigelow, of Boston, whose work was soon taken up by
the Massachusetts Horticultural Society. As a result

of the agitation by this admirable organization, Mt.
Auburn Cemetery, at Cambridge, was established and
incorporated in 1831. The consummation of this

cnterjirise gave to the world a cemetery distinct from
churchyards, removed from the city, and softened by the
gracious touch of nature; and thereby, also, the young
Massachusetts Horticultural Society set an example to

all simil.-ir organizations and achieved for it.self enduring
fame. The work of Repton and Loudon had not then

eidivened and bidud<'iied the conceptions of landscape
gardening, and Mt. Auburn, whilst an excellent work
of its kind, is not a landseaiM'-garden cemetery. The
moilern art of gardeu-cemet<'rv making— in which, as in

the park, the continuous expanse of greensward is the
fundamental conception of the fabric—originated with

2067. Plan of the Leasowes, the seat of Shenstone.
The residence is near the center. Page 177S.

2068. Glimpse in Shenstone's Leasowes. Page 1778.

Adolph Slrauch, who, in 1S.54. became superintendent
of Spring Grove Cemetery, Cincinnati. Strauch's

work at Spring C.rove ('emetery has justly given him
lasting fame, and his book (leseril)ing the ])lace nnist be
consulted by anyone who traces the evolution of the

garden-cemetery. The Board of Directors of the ceme-
tery said, at the time of his death, that "he had filled

the measure of his ambition by the consent of his pro-

fession, which ranked him as the equal of Repton and
Piiekler-Muskau as a master of art in landscape crea-

tion, which had been finally proved bj' him to be pos-

sible to be successfully applied in adorning and making
attractive the last resting- jjlaces of humanity." At
present, about one hundred or more burial-places in

various parts of North America can be said to be land-

scape-garden cemeteries.

The successful practice of landscape gardening

deiiends, first, on an artistic temperament and an inher-

ent love of nature; second, on an intimate knowledge of

plants; and third, on familiarity with various arts and
handicrafts, as tlie making of roads, grading, draining,

enriching the land, and the like. Landscape gardening

must be sharply distinguished from gardening: the

former is the making of pictures with plants; the latter

is the growing of plants without reference to the pic-

ture. In one, thi^ interest centers in art : in the other it

centers in i)lants. Since landscape gardening is prima-

rily a matter of taste, it is imjiossible that it be domi-
nated by arbitrary rules. However, a few general pre-

cepts and suggestions may be useful.

The motive of a true landscape garden, as .already

explained, is to make a picture. The picture should have
a landscape or nature-like effect. The place should be
one thing: it .shoukl empliasize some thought or feeling.

It should have one central or emphatic object, and
av<iid .scattered elTec-ts. In general, the advice is to

bunch or mass the planting. One nuist distinguish

shar[)ly between the fundamentals and the in<ndentals,

—those conceptions that are to give th<^ character or

tone to the |)lace, anrl those that are embellishments or

ornaments. In usual practice it is ess(>ntial to keep one

or more spaces open, and to plant the sides or bound-
aries with ma.s.ses. The use of single or individual i)lants

is only to einphasize or to heighten an effect, not to

give it'charac^ter: they are incidentals. ( )rnaiMent should

be an incident. l''oliage an<l verdun; is a fimdamental
requisite. In natural .sod regions, greensward is the

canva.s on which the picture is spread. IMiints are more
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iisofu! for the |)ositions tliey occupy than for thoir

kinds. Walks and drives arc no part of a landscaiie

pictiiro: they arc a necessity, b\it tliey may be made to

conform to the spirit of the iiictnre, and also to add
hnnian interest to it. The place fur walks and ch'ives is

where they arc nceiled: otherwi.se they have no use

or purpose. It is the part of a fjood landscape gardener
to make his grounds conform to the buildings: it should
equally be the part of an architect to make his build-

ings conform to the landscape. Tlierc should be views
to desirable objects in the outlying landscape or the
offscape. The undesirable ]iarts or views should be
covered. The designer should aim for a good pros-

pect from every wiinlow in a residence, including the

kitchen. The trees and bushes are sheared only when
he<lges, curiosities, and formal ganlens arc wanted:
they assume their natural forms wlien a landscape
garden is wanted (Fig. 2074). No tree or plant is

placed until one is sure that it will mean .something

and add to the total good effect.

The open center is possible even in very small areas.

I'"ig. 207.5, for example, shows the principle applied to

an ordinary city back yard. The planting is massed
against the fences, and a free space is secured for other
purposes. In a larger way, the open center is admirably
illustrated in Fig. 2076. Again it is shown in a parking
pl.an, Fig. 2077.

It is not to be assumed, however, that the principle of

the open center is to apply invariably, or that it is

always to face the direction of the public view. The
planting may be disposed specially for the purpose
of screening from the highway, and it may have artistic

merit of its own. Fig. 2078 shows a good screen-plant-
ing, and it is well adapted to the character of the resi-

dence. Yet even in such cases as this, the open center

may be an essential feature of the design, but it may
face inward, and constitute an interior open space,

rather than outward. Rather close and intimate plant-

ing may accentuate the character of a very personal
or special residence, and a very open feature may
detract from the interest. In such a case as that shown
in Fig, 2079, for example, a rather heavy planting
about most of the building would probably heighten
the interest. This is a construction that suggests
seclusion. Even with the open center, however, the
bases and angles of buildings may be well tied to the
lawn-surface by planting.

In city openings and certain other places, the open
center may be no part of the plan. Here the only pur-
pose may be to provide shade, shelter, and seating-
space. In some cases, only a promenade is desired. The
landscape, in the artistic sense, comprises these areas
as well as those in which it is possible to secure a pic-

torial presentation with some completeness or whole-
ness of effect. Every open space, in city, village or
open country, may find improvement under the hanfl of

the landscape artist. Even the wharving or dock area
of seaports, which are perhaps the least likely places

for lamlscape work, may afford space and opportimity
for artistic treatment; Fig. 2080, being a design by W.
Hamilton Bell, is a suggestion of this kind.

Iliatoric and important places.

Many estates and country-seats have contributed to
the development and establishing of taste in landscapes
in this country, particularly in the eastern states. It

requires age to bring out the es.sential qualities of an
estate. When a per.son builds a house of some ))retcn-

sion and pl.ints the grounds on a design, he is anxious
at once to photograph the effort; the result is that miv
periodicals are full of jjictures of immature and unde-
veloped places.

There is need of a careful and sympathetic study of
the hi.storic estates in North .\merica, sis a contribu-
tion to the ilevelopment of taste in both architecture
anil landscape treatment. The study should iiulude

the estates of the far Southwest and the Pacific coast,

that represent the S])anish influence. At (his place,

only a few of (he notable estates in (he eastern part of

the country may be mentioned. They naturally repre-

sent, thi^ English influence and the background of

gi-eensward.

In many respects, Mt. Vernon stands first. It

remains a wonderful example of the satisfactory use of a
landscape. Hyde Park, the Vanderbilt place on the
Hudson, is one of the estat(^s notable for its landscape
features; also the Morton place ,at Rhinecliff, on the
Hudson; Wodcnethe, the H. W. Sargent place at Fish-

kill; Holm Lea, the estate of Charles S. Sargent at
Brookline, Massachusetts; the Twombly place, in New
Jersey; the Hunnewell estate at Wcllesley, Massachu-
setts: Irving's country-seat, Sunnyside, on the Hudson;
Jefferson's liome, Monticello, Charlottesville, Virginia;

the Drayton estate near Charleston, famous for its aza-

leas; the Middleton place on the Ashley, near Charles-

ton, where early plantations of camellia were made;

2069. A worthy offscape.—Lake Yuraoto, Japan. Page 17S0.

old estates on the James River, as Westover and Bran-
don; the great Vanderbilt place at Biltmore, North
Carolina. There are many other.s. Mention might also

be made of the Bartram estate in what is now Phila-

delphia, for while it was never a landscape garden, it

has contributed much to the stimulation of interest in

trees; and its historic value is great. See the biographi-
cal note on Bartram, Vol. Ill, p. 1564; also the refer-

ences in Vol. I, p. 348.

Some of the above places are prized chiefly for their

horticultural features, in relation to landscape, rather
than for the fundamental design. The Hunnewell
estate is remarkable in this feature. The places laid

out under the inspiration of A. J. Downing were nota-
ble for their planting, .although there are few of these
estates now remaining. It is probable that Downing's
influence persists in some of the older places even if

unrecognized by present owners and visitors. Downing
admired the nu'al gothic in domestic architecture, and
the change in taste in this direction has undoubtedly
had something to do with the loss of interest in his

land.scape work. His untimely death prevented him
from making a great imjiression in the way of actual

exami)les. Downing had a real love of plants, and his

knowledge of trees was remark.ible and unusu.al among
Americans of his time. His regard for trees was notable,

and he knew their jjossibilities in the reconstructed or
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2070. A commanding object in the oSscape.

l)lanto(l l:imisc;ipe. His iiloas and his tsistos were eotn-
niunicaliHl to liis friend atul neisilihor, Henry Winthrop
Sarsenl. who transmit teii tliein to anollu'r f^i'iirratloii,

and some of the most inteivstin;; and beautiful country
places made in America in tlie hist sixty years owe tlieir

existence to Downing's influence. It was this infhience

which lia.s made
the Arnold Ar-
boretum what it.

is, a n a t u r a 1

Harden of great

beauty and not
a mere collection

of trees and
shrubs. It must
lie remembered,
also, that when
Downing died
the only pul)lic

grounils in the United States which could in any sense
be called a park was Boston Common, and that it was
through his knowledge and influence that Central Park
in Xew York w;i6 established in 1S5'2; and it was Cen-
tral Park that led to the establishment of public parks
and playgrounds in every American city.

The artistic values in some of the old jilaces, and the
reasons for them, are discussed by Warren II. Manning,
in the remainder of this introductory article.

"The principal lesson to be learned from a study of

liistoric jirivate estates in America is the fact that
our system of land tenure does not lead, iis does the
English method of entailment, to the holding by a
family of such estates for centuries. While there are

many houses and some large property holdings in the
older parts of this country that have remained in one
family for man\ generations, even back to the jieriod

of the original grant or purchase, they are usually
not notably fine estates. There are very few, if any, of

such estates iijion which the first acreage or the original

design and intent of the founder have been continue<l

in all es.sen1ial details for three or four generations.
" Mount Vernon, under the ownershij) of an associa-

tion, ha-s been maintained much as it was designed by
General Wiushington, although the original acreage of

the property has been much curtailed since Washing-
ton's day, and the planting is now being restored.

Such associations as the Virginia and Massachusetts
societies for the preservation of antiquities, and the

several colonial societies have rescued, restored an<l

are maintaining many old homes with but a fragment
of the original estate attached. Some cities are main-
taining historic homesteads as public museums or in

public parks, as New York holds the Van Cortlandt
homestead in Van Cortlandt Park, which includes

parts of the old estate diverted to other than its origi-

nal uses.

"Family associations have been formed to hold the
ancestral homes with a small part of the original farm
holilings, such as the Fairbanks, Wyman, and Manning
a.s.sociations in Massachu.setts. The United States

Government holds Arlington, tlx' home of Robert E.
Lee, with most of the land diverted to other than the

original use. The Pendleton house in Providence,
Khode Island, and the Swett house in Portland, Maine,
are held as typical furnished hom(w of their day in asso-

ciation with art museums through the bequest of the
last owners.

"This brief review indicates that it is the historical

antecedence, not the beauty of landscape and gardens,
that is responsible for the preservation of most of the

ancient homes and estates, notwithstanchng that the

b<!auty of landscape determined the location and first

design of manj' of the early homes and the grounds
about them.

"There are two broad distinctions to be made between
the notable properties of the North and of the South.

In the South, the great estates included acres by the
thousands with the exten.sive cultivation of great fields,

while in the North th(> acres seldom ran into the hun-
<lrcds, and the cultivation was usually more intensive.
In the South, there was a comparatively small |)ropor-
tion of the property set aside about the mansion for
lawnis, gardens and other ornamental purposes, as
compared with the homes of the North. In the South,
the home buildings were usually broadly siiread out,
with synunclrical wings on each side of a main central
structure. In this central .structure, the use of the tall

eolunms of the classic order, with either a projecting
or a recessed portico or porch, was almost universal.
However, there was a marked individuality in most of

the buildings and a fairly well-marked distinction
between two types of design that have been referred
to as the Georgia-Colonial and the Virginia-Colonial,
the distinction of the latter style being due chiefly to

the work of Thonnis Jefferson which was typified by
his own home, Monticello, and by his University of

Virginia.

"In the North, the mansions were usuaUy carried a
.story or more higher than in the South. They were more
compact and restrained, for pilast<'rs were used verj'

largely in the place of columns. Instead of the balance
of wings on cither side of the main structure, the wing
was usually added at one side or at the rear, and
extended to include the various outbuildings and shops
with stables forming the terminus of the group, or
being rather closely associated with the house in a
group near at hand; wlicreas in the South the workers'
houses, the ]ilantation barn, and the shop for the wheel-
WTight, blacksmitli, the cotton press, and sheds for the
drying of tobacco, were in separate groups at some dis-

tance from the mansion.
"Before the Revolutionary period, and for a quarter

of a century afterward, the English influences in the
design of estates, both North and South, were very
marked. Within this period Thomas Jefferson's

influence, not only in the design of buildings but also

in the design of grounds, was powerful in the South,
and especially in Virginia. At the end of this period
Andre Parmentier exerted an important influence in

the North, especially about New York.
"In this colonial period and subsequent to it, there

was an exchange of native and exotic plant material,

through such men as John Bartram, Peter Collinson,

Benjamin Franklin, Thomas Jefferson, and others,

supplemented
by such agen-
c i e s as the
Prince's Nurs-
eries at Flush-
ing, Long Lsland,

ami the Winship
Nurseries at

Boston. This
interest was re-

flected in the

writings of A.

J. Downing, the
first notable
writer and prac-
titioner in the
designing of
landscapes,
whose successor,

Frederick Law
Olmsted, initi-

ated .systems of

parks that pre-

ceded the city-

plan movement
of tod.ay. This

2071. A good background for a landscape period of testing

garden. P.igo 17S0. exotic plants and
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fruit trees in private grounds and in a few public parks,

that extended through the middle and latter i)art of the

last century, established the fact that many of these

varieties were too short-lived to be of permanent value.

Others thus secured not only an established place in our
gardens by reason of their adaptabihty to our condi-

tions and their evidence of long life, but also a perma-
nent jilace in our Hora by becoming naturalized in fields

and woods of both the North and South. This experi-

ence in exotics was followed by an interest in the natives

of both the East and West of the United States, which
has led to their use in nurseries and in gardens. In
recent years, new groups of e.xotic plants and more of

our native plants, are coming into general cultivation

through the interest of Professor Sargent and the
Arnokl Arboretum, where a careful test is made befoi'e

the plant is recommended for general use, and through
the Department of .\griculture at Washington, and the
Experimental Farms of t'anada. Through these vari-

ous agencies, an important part of wliose sujiport has
always come from the owners of large private estates,

a ver}' large share of the earth's surface has been searched
for new varieties.

"There are, therefore, represented in the great private
estates one group in which special attention was given
to the growing of collections and fine specimens, such
as \\'odenethe, the Sargent estate on the Hudson;
Glen Cove, the estate of the late Charles A. Dana at
Glen Cove, Long Island; the Payson estate in Belmont,
Mass.; and the Hunnewell estate at Wellesley, Mass.
In another group, the beauty of landscape was the
dominant motive in design and maintenance, as repre-

sented by the Montgomery place south of Clermont on
the Hudson, which was regarded by Downing as being
second to none in America, and by Charles Eliot was
placed among the first in his series of articles on "Some
(_)ld -American Country-seats" in "Garden and Forest."
In this same class would be the A. T. Lyman and
Christopher Goreestatesin Waltham, Mass. (Fig. 2076);
Sunnyside, the Washington Irving place on the Hud-
son; Monticello, Jefferson's homestead at Char-
lottesville, Virginia; and the Arlington estate, the home
of Lee near Washington.
"The work on the large private estates of the future

should and probably will be on broader and more
definitely directed lines than was represented by the
great estates of the past. WTiile there will always be
individuals who prefer to make collections of interest-

ing specimens, such owners will be able hereafter to
avoid duplication of effort and work with clearly

designated groups of plants, or secure more tangible
return through plant-selection and plant-breeding by
co()perating with such agencies as the Arnokl Arbore-
tum, the departments at Washington and Ottawa, and
state institutions, instead of attempting to record and
establish great general collections.

"There wiU be a group of individuals whose chief

interest will center in the development of landscapes
in a very much broader way than has been the general

practice of the pa.st, and which is indicated by the
development of town park systems and town plans,

and will be enlarged to include a national plan that
will fit the lay of the laud.

"The exjiress train, automobile, and the aeroplane
to follow, are training the eyes to see real land-
scapes more and the details of landscapes less. This
breadth of view will lead men to become connoisseurs of

the living lanrlscapes instead of the painted landscapes
alone. It will lead men to seek out the choicest land-
scape views and purcha.se them, and to acquire or con-
trol in the.se outlooks the essential features instead of

attempting to acquire all the lanrl for themselves."

Literature.

The best results in the planning of any place are to

be expected when one employs a competent landscape

gardener. Avoid the man who places great stress on
flower-beds and unrelated designs. Yet one can do much
by himself, and be the happier for the effort. Books
will help. Some of the current American books on
gardening as related to landscape are the following:

Downing, "Landscape Gardening;" Kemp, "How to

Lay Out a Garden;" Parsons, "Landscape Gardening,"
and "How to Plan the Home Grounds;" Long, "Orna-
mental Gardening for Americans;" Waugh, "Landscape
Gardening" and "The Landscape Beautiful;" Maynard,
"Landscape Gardening as Applied to Home Decora-
tion;" Davis, "Ornamental Shrubs;" Van Rensselaer,

2072 An interesting marginal road Page llbO

"Art Out-of-Doors;" Bailey, "Manual of Gardening;"
Underwood, "The Garden and Its Accessories." See
Borders, Banks, Garden, Herbs, Shrubs, and other
articles. The home vegetable-garden and flower-garden

are discussed in Vol. Ill, p. 17.38, p. 1747. L. H. B.

The art of designing landscapes.

Landscape gardening is one of the terms used to
designate the profession that conserves, develops and
creates landscape, locates and arranges artificial struc-

tures, plantations, and passages therein for tne con-
venience and pleasure of man. It is practised profes-

sionally as a fine art by men and women who have also

adopted such titles as landscape architect and land-

scape designer; and by some architects. It is practised

as a part of their duties by some superintendents of

public aiid private grounds and made a part of their

business by some dealers in plants.

This landscape art may include all objects within the
scope of vision, from a narrow strip of sky and foliage

between buildings, a lawn, a garden, a town, to a
horizon-sweeping panorama.

In this, as in all professions, many are mere copyists

who, in all their problems, duplicate or adapt with
minor variations, styles, plans and patterns originated

by others to meet the special requirements and con-
ditions of each of their problems.
The artists of the profession as well as artists among

painters of landscape are striving to give a quality of

distinction to each of their productions. This distinc-

tion comes from a study of the distinctive beauty of the
locality in which they work; a beauty th.at may be
partly or wholly hidden by extraneous material. The
designer of the living landscapes must also acquire

a knowledge of the conditions and requirements of the

u.se to which all or parts of their landscape is to be put
by its occupants. The landscape painter is free to

choo.se his subject while the landscape-maker often

must create a new beauty in wholly artificial landscape
compositions. Artistic distinction of design is gained
through the omission by the painter or removal by the
landscape-maker of extraneous material and incon-
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pruous incidents and by additions that will f;ivo firo;itor

hjirmony :ind unity.

Tlie principles of desipi in this art of lamlsciipi--

ni:\kinp ;m> ven* simihu' to tliosc of the l;in(ls(':ipe

Cainters who can pnxlyce on canvas phases of natural

eauty with such skill as to give fjreat pleiusme to the

eye, mid sometimes a stimulus to the imaginalioii that.

is the gift of genius alone. Every student and lover of

the living landscapes should study the pictures of the

B:irbizon School and of such artists as llolilieina,

Claude Ixirraine. TinMU-r, Fragonard, Corot, Constable,

Inuess, Church, and \\ yant. Church and other painters

have chosen for their subjects piussages in the wholly
artifiei:d landscapes of New York Centrtil Park that

was designed and constructed by the senior FrtHleri(^k

Li»w Olmsted, who w;is the great master of the iU-tists

who design living landscapes.

While there is as yet no accepted distinction between
the landscjipe works of those who practise un<ier the

different titles referre<i to, the names sujiigest a ilis-

tinction that may be helpful in outlining various

phases of professional work.

Landscape architecture.

Landscape architecture, the French term for the
profession, could be properly applied to the designs

that fonnalize landscape in a large way, as did Le
Notre's at Wrsailles, or to big formal gardens of today
filled with architectural structures or architectural and
sculptural bric-a-brac wherein foliage and flowers serve

only to relieve the rigidity and severity of such immo-
bile forms.

The term landscape architect was first applied by

2073. A boundary stream and walk. Page 1780.

the New York City Central Park Commission on Feb-
ruary 20, 1862, to their advisers, Frederick Law Olm-
sted and Calvert Vaux, and was retained by Mr. Olm-
sted in his later practice and adopted by a majority
of his successors, notwithstanding the fact that the

dominant spirit of American work is essentially infor-

mal, fiy informal in landscape gardening is meant
naturalistic design in which irregular massing of the

landscape elements predominates. By formal is meant
design depending on a more exact .symmetry.

There Ls a spectacular impressiveness in big formalized

landscapes and gardims that is sure to elicit the brief

admiration of the multitude. There may al.so be a

beauty in proportion, a justness in scale, and a r(^fine-

ment of detail that will .satisfy the discriminating critic,

and give pleasure even to those whose greatest satisfac-

tion comes from the greater variety and intricacy of

informal and natural beauty. There arc situations in

which the formal treatment is undoubtedly best.

In formal design the land is forced to fit the plan;

in informal ilesign the plan is made to fit th(! land.

^^'llcn there is abundant means [irojicrly to construct

and maintain large formal layouts, they may with
propriety be introduced in public piu'ks and private

show estates, especially in direct, association with great

buildings and their formal entrances and courts.

At the other extreme of formal tlesign are the old-

fashioned gardens with box-edged walks symmetrically
arranged in a pattern that gives convenient access to

bods.

Another distinctly informal garden type, the Jap-
anese garden, is referred to here because it is so arti-

ficial in tlesign and in construction. These gardens are

conventionalized miniature landscapes. They may
include miniature mountains with ancient, wind-swept,
stunted trees, cliffs, ledges, turf, and water, or the
imitation of water made in sand, eilged or crossed by
suitably iilaced stones. Very distinctly do these gar-

dens appeal to the imagination. There is also a special

sentimental significance given to the form and arrange-

ment of such garden features as lanterns, seats, groups

of stones and plants, similar to the significance of

flower-stem and fruit arrangements in Japanese homes
made to convey expressions of sentiment, courtesy and
compliment to guests and friends. While we cannot
reproduce a genuine Japanese garden with our materials,

%ve may make our gardens appeal more to the imagina-

tion in expressing certain types of our own landscapes,

and more to sentiment in estabUshing a recognized

significance for the incidental structures therein.

A garden, formal or in-

formal, in which especially

favorable conditions are es-

tablished for the growth of

fine garden flowers, should
have a place in grounds
where the surpassing in-

terest is not given by some
natural feature. It is desir-

able that such gardens be
entered so directly from a
home as to become outdoor
compartments of it.

The design of small
house grounds, small shut-

in estates, and public

grounds will fluctuate in

style from period to period

between the bondage of

the rigidly formal to the
freedom of informality.

Nature's modeling of the

surface in broad land-

scapes can never be greatly

modified except by the
introduction of artificial

bodies of water, and by the arrangement of masses of

foliage, of fields and of habitations as seen from
selected viewpoints.

Landscape design.

Landscape design, a term as yet adopted by few prac-

titioners, could properly be applied to the development
of the broad landscapes and passages of natural beauty.

Such beauty can be modified and enhanced but can

rarely be reproduced by man or his money within a

short time limit, as can be the lawii and the garden.

In the selection, development and refinement of

broad landscape beauty, there would be little of the

formality that has been mentioned as especially appro-

priate to the term landscape architecture, little of the

new construction and exotic planting to be referred to

later under landscape gardening.
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Broad landsoapps vary Rroatly in impressiveness and
beauty from different viewpoints, even witiiin a limited
area, atid the first problem of officials representing
public ownership, or a private owner, before arranging
with engineer or architect for detailed structural plans,

is to choose with his lanilscape adviser the finest of the

2074. Good plant forms for the free style of design. Page 1781.

various available and accessible viewpoints. This
would mvolve a steady of the far distance, the middle
distance, the foreground and the nearby foliage frame,
of each of the sites that can be arranged conveniently
to meet the needs of the public or the owner. In such
study it may be often developed that the property pur-
chases should include distant single trees, groups of

trees, or forests and fields that may be quite separate
from the main property and be held because they are
essential elements in the beauty of the outlook.

Another landscape of distinction would be a woodland
glade walled in by splendid old trees, each one a
patriarch with a ripened beauty and dignity that age
only can give, the forest floor covered with an exquisite

carpet of such evergreen trailing plants as linnea,

wintergreen, bearberry, ferns and mosses, all having a
refinement of detail that comes only with years of

natural selection and adaptation to such special con-
ditions.

In the development of such a forest retreat, foliage-

"and branch-framed pictures would be opened up into

the woods or to fields or distant sky-lines beyond by
carefully studied tree and branch removals. The beauty
of adjacent woodland detail, such as a shrub or herb
group in which one variety predominates, would be
enhanced by the removal of other plants that inter-

fere with a foliage and stem, floral or fruit composition
already having or promising to have marked distinc-

tion. In other places the varieties elsewhere removed
would predominate and be the ones retained and
fostered.

Such notable broad landscapes or woodland passages
will be seen by the owners and observers from the
buildings or grounds of a resort or from a home about
which would be the gardens and fields of utility and
beauty that are needed to sustain and give pleasure

to many jiersons.

The time will al-so come when persons of advanced
taste will have their collection of living landscapes with
simple retreats from which they and their friends can
enjoy each scene. The automobile now makes it

feasible to have such possessions in widely separated
locations, and the cost of acquiring and maintaining
such living pictures need be no greater than is often

devoted to painted pictures.

Already nation and cities are beginning to preserve
and acquire fine scenery in public reservations, and

choice holdings of individuals will be devised to cities

or to the nation as paintings and sculptures now are.
This work of the landscape designer wherein it is

deemed more important to iireserve and develop natural
beauty than to destroy it and substitute artificial

beauty, applies as well to the little home ground upon
which natural beauty exists as to great estates
or to great landscapes.

Lamlscape gardening.

Landscape gardening or gardening, the Eng-
lish term for the jiriifession, now and in the
period when such classics as Wheatley's

:j", "Observations on Modern Gardening," Price's

"On the Picturesque" and the works of Repton
and Gilpin were produced, is a term that
may properly be apjilied to such distinctly
horticultural jihases of the profession as may
be treated in detail in an horticultural cyclo-
pedia. The term may well have special appli-
cation to landscapes that must be largely or
wholly artificial, in which the planting is

chiefly the product of horticultural establish-

ments. Such landscapes are represented by
the average small park and the intimate
home outlooks of lawTis and gardens, rather
than by the wild woods, the fields and the
wide views.

If the landscape be only a single window out-
look in a city block against bare walls with just one
opening in which appears a graceful tree or vine branch,
silhouetted against the sky, the artist will so arrange
plants and vines about his window-frame as to shut out
the bare walls and make the sky and the branch the
central attraction of his picture. Here may be gained as
much pleasure from hourly changes in the sky back-
ground, seasonal changes in the foliage, and from the
occasional bird or butterfly visitor, as many a rich man
gains from his galleries of paintings and acres of gardens.
For suitable selection of vines in shade or in sun to
execute the artist's ideals for the frame about a win-
dow-opening and for the flowering plants to be used in

association with the vines, one would look to the local

florists' establishments.
The main subdivisions of the average house-lot are

usually lawns, garden, laundry and service-yard and
house and service entrance walks, or if the lot is large

enough, these walks may be roads. (Fig. 2081.) The
lawn and the garden should by preference be on the
sunny side and directly associated with and entered
from the home living side of the house. The service or
utility entrance passages and compartments are usu-
ally placed on the shady side. It was once regarded
as essential that the living-room be on the street side
of the lot and the service-rooms at the back of the lot,

regardless of exposures or outlook. It is now regarded
as the best practice to give the living-rooms the most
attractive exposures and outlooks regardless of the
street, and to place service-rooms and yards next to
the street, or at the side of the lot when this arrange-

2075. The open c 177y, 17S1.
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mcnt (tivos flip mlvaiitunc to eitlior liviiin-nrmiiids or

-nHiinw. Siu'li siTvico coinpiirtiiKMits iiiiiv Ix- .scrcciicii

from till- piiblio jjazo hy lattices (ovcrcii witli viiicw or

slinili plantations. Kxajnpli-s of Much exceptional but,

soiisible layouts are shown in Fij;. 'JO.S'2.

Kron\ lots surroun<le<l by houses and back yards are

likely to be one or inori' outlooks that are similar to and
can be treateil like the narrow window outlook referred

to alH)ve. When views are to he siin from several

|K)silions in house ami uroiunls ai\d at various liei^jhts,

the arraniiemeiit of the boundary folia^;c-frame as well

as the plant injj about tlu- house, gardens and yards

btH-omes more coinpli<'aled. Such plant inn "'" iuilu<lc

small trees, shrubs, vines and herbs chosen because the

heiphts, breadths and outlines at maturity will occupy
the di-signated position willamt unfairly encroaching

uiKin lawns, jrardens, passaires or li({hl openings of

buildinps. When one considers that such lar^r trees as

nia|>les, elms, beech, and ash spread at maturity 10 to

8l)fe<>t. it is obvious that they shouM not be used freely

on small lots or i)arks. Often a sinj;le tree shuts out all

the view, and to secure outlooks without cultiiif; it

down, it becomes necessarv to make frarncd-in open-

inijs at different heights l)y the careful removal of

branches and twigs.

In parks or estates measured by acres iiislcail of

square feet, the control of outlook, tlie arrangement, for

inter-eoinnnmication, concourses, recreation, garden

and landscape compartments, arc made wilh similar

purpo.scs in view and with similar material as is the

case in the design and construction of smaller private

grounils.

In the large open uresis, elevations and distances arc

usually on the scale that permits the use of large tree

borders in place of shrubs aii<l small tree borders, as

well as the cn'ation of larger landscape units by so dis-

guising boundaries an<l buildings beyond as to give a
visual ownership to a great laudscape. This was done
in a notable way by Olmsii-d from the Overlook and
from Ilagbourne Hill in I'ranklin I'ark, Boston.

The plant materinh.

In choosing and arranging planting for all this work
in landscape, the adaptability of plants to .soil and
climate, the hardiness, freedom from di.Mcase and insect

pests, would be considered before the brilliancy or

peculiarity of flowers, foliage or fruit. IlorticuKural

varieties and forms would usu.ally he addeil to eiuii'h

the detail, not to make the m.is.ses of landscape planta-

tions. Plantations are more elTedive ••md usually less

expensivi- if few varieties are useil in large quantities,

rather than many varieties in small quantities.

Persons of refined taste prefer a landscape made up of

plants having the normal green foli.age, with all the

exquisite variations iti toiw, texture and shade through-
out the Hununer season that follow the sjiring's out-

burst of delicate pinks, grays, reds and yellows in the

budding leaves. Such persons enjoy the nuxlelling, the
coloring, the bark patterns on trunks, the varied

ranuhcations of branches atid I wigs in winter. They
are enlertaineil by lh<' brief l)\it gorgeous riot of autumn
color as by a yearly Mardi (!ras. l''or those who like

to live with the garish, the spectacular and the peculiar,

there are enough odd IlorticuKural forms to make a

.-.-,. -L %J&-f0i-
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The free center.—Ttie Meadow, Central Park

lawn landscape of curiously distorted branches and of

yellow, purple and variously blotched, dissected and
twisted foliage.

A very few of the finest of such forms, like the sturdy
purple and the wec'iiing beech, the vigorous Schwed-
ler's maple, the lace-like ,)apanese ma[)les, are worthy
of a place in a lawn planted with the finer exotics and
garden variel ies, especially if the plants that carry

their conspi(Mious colors through the summer arc not

allowed to comiiele with line distant views or quiet

lawn lands<!apes. Such forms may well be |)laced in

S|)ei'ial coMiiiartincnts, in which each color is massed
as (iiie masses ro.ses in a special rose-garden. The most
serviceable of these garden forms are such fasligiato

types as the Lombardy poplar, to make foliage screens

ill narrow spaces or to give such points of emphasis
in green landscape as iloes the church-spire in the

village.

There is an impoitant place in plantations on large

an^as for siu^h very rank and ra])id-growing, easily

propagated and therefore cheaj) trees as the ('otton-

wood, willow, Uu.ssiaii iiiulberry, soft maple, catalpa,

black locuisl, and in the w.armer regions, the eucalyp-
tus and the cam|)hor tree. Such trees will give high,

dense masses of foliage in different soils quickly. It is

usual, however, to plant slower-growing, more perma-
nent, sturdy and interesting trees, such as hard maples,
oaks, magnolias, with these rapid-growing nurse trees,

the latter to be gradually removed as the mon' per-

manent trees develop. In coniferous plantations, the

rapid-growing and short-lived Scotch and Austrian
pine and fir balsam are not
infre<iueiitly used as a filler

for the more permanent and
valuable pines.

In working up detailed

planting ])lans, the knowl-
edge that some 5,000 spe-

cies an<l named varieties of

woody jilants can be pur-

chased in American nurse-

ries, should lead to great con-

servalism in planting to

avoid the mussy mass of

-

odds and ends that are

scattered all over the ojien

spai-es of some small home
and park grounds even now,
in spite of the good advice

that is being coaveyeil to
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the public in locturos, books, govi'inincnt and state
publications.

The thorns, flowcrinu dopwood, red-bud, wild crabs,

and in the warmer sei^tions the red bay, cra|)e-niyrtle

and camellia, with a spread of 1") to 20 feet, are most
suitable to fjive shade and make screens and borders in

small lilts. Such lar^e shrubs as the weeping noldeu-
bell, mock orange, syriMj;a or Persian lilac have an
ultimate spread of U) to 1.') feet, so they .should not
find place in a narrow i)art of the border. For small
areas, such narrow, fall shrubs as the white lilac and
panicled doj^wood will be suitable to give high and
nicilium high foliage. l'\)r medium high borders, such
shrubs as Lemoine's syringa, Missouri currant, wcigela,

Van Houtte's spirea, faced with such small kinds as the
dwarf deutzia, Indian currant, snowberrv, Scotch rose

and the dwarfer forms of the Thunbcrg's barberry are
the safest to use.

When there is not too much lime in the soil, a broad-
leavetl evergreen bed can be established on the shady
side of the house in which such tall varieties of rhodo-
dendrons, as (ilhiini <'ti{;aiis or album grandijkiriini,

would be next to the blank house
walls faced tlown with the lower-

growing and more si>reading

rrin\son- or purple-flowered va-
rieties, or with mountain laurel,

edged with the low andromedas
or dwarf rhododendrons.
The narrow strip next to a

neighbor's blank wall or back
yard, or between the entrance
passages and the lamidry or

other service -yards, may be
j)lanted w'ith such narrow tall-

growing shrubs as the panicled
dogwood, or such easily pro(airecl

pyramidal trees as the Loin-

bardy or Bolleana poplars, or

the less connnon pyramidal
varieties of the birch and ginkgo.

If the space be very narrow, oni>

coulil have a trellis covered with
fiat-growing vines such as the

Boston ivy and the Jai)anese
honeysuckle, which is nearly
evergreen, or the V irginia creeper,

which will also grow in shade.
If a full evergre<>n c.ov.'.r is

desired, the creeping Euniii/mus radicans is the safest

vine for the North and the English ivy, or creeping fig

(Firu.f pianila), for the South, all of wliich will grow in

shade. If broad spreading vines are permissible, tlien

use such as the .\merican or ,Iai)anese bittersweet,

wistaria, trumpet-vine, grape and deciduous rose.s in

the North and in the w.armiir sei^tion the evergreen
Cherokee rose, the Macartney, Banksian and other
climbing roses, the bignonias, and passion flowers.

One should determine to give the lawn plantation
individuality, and distinction, but not eccentricity.

If it is desired that the' gray-greens predominate, then
the royal willow, the Ru.ssian f)live, the .sea buckthorn,
the .sage willow, or LDiiicrra Alhirti, repre.-icnt typical

|)lants to use, ranging from middle-sized trees to very
low facing-down shrubs. The mullein pink, Alyssum
xnxntilr, and Ccraslium tomcnlosum are herbs having a
similar foliage color.

Kor a dark green lawn border in the North, the
laurel-leaf willow, white fringe, Russian rose, i)ayberry
anil pachy.san<lra would give a similar range of heights.

In the warmer sections, such dark green plants wouM
include the figs, laurels, guavas, ami pittosporums.

If a yellow floral disj)lay in shrubs to extend well

through the .seiuson is desired in the North, one coidd
u.se the .lapanese varnish tree, Scotch laburnum. Cor-
nelian cherry, golden-bell, globe-flower, witch-hazel,

.Japanese barberry, and a little farther .south the winter
jasmine.

If a red floral display is desired in the warmest sec-
tions, the bottle-brush tree, crape-myrtle, .Japanese
<]uince, russelia, hibiscus .-iiid poinsettias are available.
There are also several families of plants such as the

heiith and rose families, or the Coidfera', that< con-
tain a. sullicient variety in size, outline, foliage, flower
and fruit (H)mpletely to plant a place.
These planting suggestions relate chiefly to the older

parts of the country with normal conditions of .soil,

cultivation and humidity. There are many sections anci
localities in which special .soil, {limatic and cultural
conditions dictate the use of difTerent types of |)lants

and also determine thc> extent and character of jjlans

for the dev<'lopment of places. On the southern Cali-
fornia coast and in the arid (Ireat Basin lietween the
coast range and the Hocky Mountains, turf and the
ordinary cultivated plants must be irrigated, and, as
water is expensive and Hunted in quantity, only small
areas can be maintained in turf and gardens at the
normal cost of eastern places. To have .a green land-

2078. Protection-planting.—The home of Florence Nightingale, Lea Hurst, England. Page 17i»l.

scaf)e during the dry bare-ground season in these sec-

tions, ail vantage may be taken of evergreen orange,
lemon and olive or.(^hards cultivated for their fruit

crop that come into the views. For other evergreen
trees, Monterey cypress, Monterey pine, cucalyi)tus,

pepper and camphor tree, are most easily procured.
For the unirrigated land there are evergreen native
shrubs like the rhus, the manzanita, the madrona, the

bay .and ceanothus, but as yet they arc not offered by
nurseries in ([uantities at reasonable cost. In the place

of turf, inexpensive quick ground-cover plants like

l.i/jpid n-iwtis, various mesembryanthemums, agaves
and (Victi are used.

In the .South, also, owing to the difficulty of estab-

lishing turf, the large lawn areas of the North are

impracticable. Here about the only grass that can be
relied upon for jx'rmanent sod is the Bermuda grass,

whi(^h is brown in winter. Many evergreen plants can
be grown here, however, under ordinary cultivation

that caimot be grown out-of-doors in the northern
states, suiOi as the ivy, camellia, gardenia, Indian

azaleas, (Miinese privet, photinia, magnolia, hollies

and aucubas.
In such northern states as Minnesota and the

Dakotas, with a snowfall so light as to allow the ground
to freeze deep, evergreens do not succeed and many of

the deciduous plants of eastern nurseries are utu'eliable.
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Wlicre the ground is so deeply covorod with snow
throvigh the winter sis to prevent dee]) freezin);, as

iibout the Gn'at Lakes, more coniferous trees and evev-

gretMi shrubs can be jirown, even rhododeinlrons iuid

azaleas in priitecttxl lot'alities, unless the soil be lime-

stone.

In iKHir pravel and sand some plants, such as the

bt\u-berry, crowberry and hudsonia, that will not do
well in pooil soil, will make an attractive and iiermanent
(tround-eover, bvit they :ire not olTered in quant it i(>s

by nurseries. Soils that are wet much of the year suji-

port a few ))lants .such ;is buttonball, red maple and
willow, arbor-vita:' and tamarack in the North; in the

South white oxlar, cypress and palmetto. On seashores

pxposeil to constant winds and the spray of high tides,

bayberry. huckleberry, and wild roses preilominate in

the North, and in salt-marshes, baccharis ami iva. In
the South the mangrove grows at the edge of salt-

water.
The wet-land limitations may make distinctive and

attractive landscapes, even though they are not so
accessible, that are quite as worthy of i)reservation and
development as the upland wootls, fields and lawns.

2079. A type of house that needs much intimate planting P ige 17S1

There are limitations in the supply of material in

nurseries that must be considered in making landscape
planting plans. The plants most desired to carry out
the designer's ideal may be too expensive or offered

in too small quantities by the dealers. Therefore, a
working knowledge must be had of the available

material as well as a knowledge of the habits and cul-

tural requirements of plants.

The grading and mechanical work.

In the development of areas for habitation and for

the recreation of many persons, there must be under-
ground pipes and surface grading. Roads and walks
must be provided as well as means for supplying light

and water, disposing of sewage and other wastes in a
sanitary and sightly way. Grading is required about
buildings and in the construction of roa<ls, game-
courts and gardens, and is fifteri resorted to in order to

secure such special effects as are indicated below

:

shutting out of sight a road or walk that crosses the
turf foreground of a distant view or across a lawn
view; making a building which stands below a road-
Ifrvel to appear nearer this level by liaving the surface

slope awav from the building into a valley with its

opposite side at the road madr- more abrujit, anrl cov-
ered with low .shnibs; making buildings on formal ter-

races appear nearer the ground-level by substituting

for the terraces a gradual ogee or reverse curve.

There are usually two classes of roads and walks,
the long indirect jileasure ways for occasional use that
are preferably turf- or leaf-covered and thedin'ct thor-

oughfares from house to town and from liuilding to

building that are in constant use and must be well

drained and thoroughly constructed on easy grades.

A ") per cent grade is regarded as the desirable

maximum for horse-drawn vehicles. ( 'Urves, even sharp
curves, are made through irregular steep land to gain
the necessary length to give easy grades, ^^'ith auto-
mobiles steeper grades are permissible, while less

abrupt curves without obstruction to the view of the
road are nmch more desirable. The tendency is to
accept steeper walks with fewer steps than formerly,

not alone in the cities where ranijis are being substi-

tuted for steps in the great railroail stations, but also

in country parks and private grounds.
Automobiles arc comjielling new methods of road-

construction that provide either a solid surface like

brick, wood block or a concrete bed with tar and fine

stone surfacing; macadam or gravel bound by asphalt,

tar or glutrin; or gravel with surface application of oil

or calcium chloride to lay dust. Water-bound macadam
roads are out of date and a waste of

money where there is much automobile
traffic. When good gravel can be secured,

it is likely to make the best and most
economical country and private estate

road if given the same attention in con-

struction and care as was given the old

macadam roads. In nearly every section

of the country, good binding gravels are

to be secured, such as the white cement-
ing churt of central Georgia, the red
Paducah gravel near the junction of the
( )hio and Mississippi, the gray Peekskill

gravel of the Hudson River, the reddish
cementing gravels of eastern Wisconsin
and the foothills at Santa Barbara, Cali-

fornia, and the gravelly clays of the
sandy foothill section of North Carolina
of which so many hundred miles of excel-

lent low-cost roads have been made
about Pinehurst.

For little used drives and walks, well-

drained turf or a covering of pine-needles
or deciduous leaves are serviceable and
attractive with a low maintenance-cost.

Walks can be carried down steep places attractively

with a minimum disturbance of the surface and vege-
tation at the lowest cost by the use of stick instead

of stone steps. These are made of rounded or square
pieces about 2 feet long used as risers for earth or sod
treads and held in place by stubs driven down in the
face at each end.
Sometimes a jiublic water system is available, or a

natural gravity supply either for direct service or to

operate a hydraulic ram or a water-wheel pump to

force water to a reservoir. At other times windmills,

gasolene, hotr-air, steam or electric pumps are installed

to force water from dug or driven wells, ponds or

streams, to an elevated reservoir that will give gravity

supi)ly, or to air-tight tanks at lower levels from which
the water is forced through the supply-pipes by air-

pressure.

It is very important that sewage be disposed of in

such a manner as not to contaminate the water-supply.

It is very likely to do so if it flows on the surface,

through the ground from the ordinary leaching cesspool;

or into sink-holes as it often does in the limestone regions

of the South. The danger is multiplied under such cir-

cumstances if the supply is taken from :i spring or

stream (.ir well below the house-level. ICven if the

owner's water-sup[)ly is taken from a higher level one
should consider the neighbors below in the disjxisal of

his sewage.
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There are many sewage-disposal systems now devised

tliat will, if properly constructed and maintained, so

modify the liquids as to make the outflow pure and
safe. They are based on the fact that bacterial and
chemical action in so-called septic tanks combineil with

Ihe action of the air on thin films of liquid filtering

throuiili sand and coarse gravel over which it is ilis-

(•harged intermittently from syphon chambers, will

destroy all dangei-ous organisms.

City plats and squares.

A nimiber of men who practise as landscape archi-

tects also call themselves city-planners. Such men and
others in the profession are leaders in the city-planning

movement that has, within a very few years, gained

such marked headway that most cities and many small

towns have plans prepared for their future extension,

anil some states have provided for planning-boards in

cities.

Such plans include a provision for public parks and
parkway systems, main thorovighfares, transjjortation

lines and terminals, and for centers about which public

buildings arc grouped, for playgrounds at frequent

intervals throughout the city, for public squares, and
such other public open spaces as the special needs of

each city indicated as desirable.

The tendency is to make such plans take advantage
of the irregularities of the topography and fit them more
closely than do many of the early plans that require a

vast amount of cut and fill to make the surface fit their

lines, to provide wider and more direct main traffic

thoroughfares, to omit unnecessary curves in roads

and paths, and to locate public buiklings and monu-
ments at points where they will form elTective street

terminals without interfering with direct passage.

The accompanying sketch (Fig. 2083) of a public

square and its arrangement is an indication of this

tendencj", for the passages across it make direct routes

from street to street. The proposed structures would
represent a place for effective street terminals. Pro-

vision is made for the comfort of the public in the

placing of drinking-fountains and seats set back from the

sidewalk line. Enough trees are provided to give shade,

and a place is indicated for flower-beds where they will

not interfere with the openness and breadth of the

center of the square. Such squares are coming to be
islands of safety and places in which to rest in the

center of great thoroughfares and towering buildings.

The pretty flower-gardens, curving walks and play-

grounds that might be appropriate in the less crowded
residential section would be quite inappropriate in a
city square.

Note that these public squares should be dominated
by directness and simplicity. In these crowded meet^
ing-placcs there is no warrant for the fancy curves and
"features" that are often made so much a part of many
landscape designs. Fig. 2084, for example, shows
inadmissable plans for a busy city square, with no
main passages and no opportunity for somewhat
secluded or recessed seats. They partake more of the
character of labyrinths, and would be more in keeping
in grounds where a very few persons enjoy ample
leisure, or in residential parts of cities.

The general results.

There is a growing spirit of cooperation and harmony
among those who are developing landscapes and gar-

dens. A distinctively American custom is that of

throwing the front lawns together on each side of a
residential street in order that all who pass may enjoy
the greater breadth and beauty thus gained. .\ con-

stantly incrca.'fihg number of persons is considering
the neighbors' interests as well as their own in the loca-

tion of buildings, plantations, in th<" cutting of trees

and in othei features of the planning and making of a
place. There is less of that kind of architectural and

gardening originality that

makes a place so out of

harmony with all its neigh-

bors as to make it an offen-

sive vulgarity even though
it may be fine in design.

For a history of land-

scape gardening see the
introductory article. For a
clear knowledge of the
underlj-ing principles that
govern the profession, the
reader is referred to

"Charles Eliot, Landscape
Architect," by his father

Chas. W. Eliot; "Art Out-
of-Doors," by Mrs. Schuy-
ler Van Rensselaer; "Italian

Gardens," by Chas. A.
Piatt.

There are many avail-

able books, American and
English, in which the princi-

ples of design are referred

to, but in which such
practical considerations as

the making and the laying

out of plans, methods of

construction, the descrip-

tion of plants and methods
of cultivation are the most
important parts.

Warren H. Manning.

The Japanese garden.

Of a different and pecu-
liar type, very intimate and
personal, is the Japanese
garden. It proceeds on
different principles from the

American and European
garden. Examples are some-
times seen in this country,

and it is well to understand
the motive of them and to

know what they hold in

promise for us.

T)ie garden in Japan.

It has been the theory
in Japan that everyone
should provide his home
with all the joys and com-
forts associated with a gar-

den, with the idea that it is

not a general habit on the
part of the housewife to

secure her pleasures out-
side. Unlike others, the
people of Japan are not
contented merely with trees

or flowers, but must add the
rocks, streams, stone lan-

terns, outdoor wash-stands,
wells, fences, with carp,

frogs, crickets, and even
bronze stalks. On the
ground, one occasionally

finds a private shrine,

which is decorative rather
than holy. A lake or pond
w.'inders in all manner of

angles, arched with pro-
jecting trees, and often

dwarfed pines protect the

i i
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goldtislios fniin thoir eneniios. It flouts a boat, sur-

rtninde»l with iluckwetHls or water-nuts. On its edges,

there prow iris or reoils. ^Fig. 2085.1

The laws of hnear- aiul of aerial perspective are

c:\refully observi\l, no matter how hirge or small the

panien mav be. The relative stature of tilings, both

near ami distant, lightness and darkness. openn(-ss and
density of foliage, the splendor or delicai y of their

flowers, whether in size or in color, the sea.'son of liloom-

ing, the contour of the grounds.—all these jxiints must
be taken into account in determining where oljjects

are to stand and how they shall be grouped. The char-

acter of the trees or shrubs controls the main part of the

giirden. Foreigners often feel the aspect to be rather

gloomy, and to unttuight eyes the best garden may be
nothing but a patch of a grove.

In Japan, a greenhouse or nursery plot is never
shown in the garden itself. The flowers have no
recognized status or existence. They are usually hidden,

and brought into sight only when in bloom. The

metropolis where the houses are thickly built. Some
walks ai'e so small that they are hopeless to set a foot

in, although they may be a good imitation of some
famous piece of scenery, with hills, valleys, cascades,

streamlet, lakes, islet,s with trees; looking at the garden
from the house, one may enjoy it as a sort of living

picture. So, a little bo.\ of a foot square brings forth a
landscape similar to a i)ark of many acres.

There arc so-called natural and formal gardens.
The right choice between these two aspects of the art
depends on the space, and on the features of its sur-

roundings. While the spectator desires the innumerable
delights of artistic work, he is loath to lose the hint of

nature in a tiny dwarfed tree. The mount.'iins farther
back should be small and low, without trees, whereas
those in the near distance must have much vegeta-
tation. The bed of the pond or river at a distance
should be made high, and the nearer ones low. If one
would show a pond larger, or cataract higher than in

reality, one must exhibit only their parts, not an entire

2081. Suggested arrangement of a small lot in which the desirable outdoor compartments of the grounds are properly associated

with the indoor apartments of the house, and in which there is a minimum amount of road and walk suiface to connect the different

compartments. Each of the fruit-trees may be grafted or or budded to early, medium and late varieties. The small-fruit hedges may
be made of such things as gooseberries, currants and juneberries, with the trimming to develop the fruit and to give also a uniform
outline. The border planting is designed primarily to give seclusion and to screen objectionable views or to frame in attractive views;

incidently, it may give an aoundance of attractive flowers.

roses, the lilies, the saffron, the balsams, the sunflowers,

the chestnut trees, and many other things are not con-
sidered to be garden plants, whcTcas the bamboos,
the oaks, the pines, the plums, the iris, the wistaria,

the azalea, the lotus, the camellia, and others, are
important. The maples are popular, but never the
weeping wHllow. Some think it is an unlucky omen
to the family that plants the crape-myrtle, grape, and
other fruit trees. The different ways to place the trees

or rocks indicate the degree of hajjpiness of those who
u.se the garden.

Yet the prime test is the proportion of the whole,
and the arrangement of the walks in their prescribed
order. The .soil is bare or sometimes covered with
mOHS(»,—not lawns,—and it is cloven by a series of

f*t.epping-stones, leading to a little pavilion, sufficient to

celebrate an old-school tea-party, or to a moon-viewing
hillock, or to a place where one may securt^ a cool
breeze on a summer evening or take a free sun-bath on
a winter morning. It is a real revelation to have these
privileges on one's territory, especially to those in the

jiond or river. The view should be appropriate through-
out the year, and the sight acceptable on any occasion,

either at the time of a little gathering or of a feast;

it should be untiring to the eyes of daily admirers, and
should discover something new to the frequent visitor.

One man sometimes devotes half his life to a single

garden, as a garden could not have been completed with

a single kind of stone unsuitable to the place. Each
leaf and each twig has its direction as well as propor-

tion, regulated by the most rigid and immemorial prin-

ciples. The ganleners in .Japan seem to h.ave the knack
of turning the plants into almost anything they like,

thereby representing beasts, fishes, and even hum;xn
figures. Kvcn a supporting post for an old leaning tree,

a straw-cover to protect the shrubs from frost, and a
board or fence which is a reminder of .shipwreck, enter

into the place as ptirt of its attraction. Of course, the
hedges or fences are not the frame of the picture, but
the important part of the garden. In one of the noted
public gardens in the middle west of the main island of

Jai)an, onc' would see a purple precipice of enormous
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2082. Suggestions for subdivision of small grounds. Page 17SG.

height yonder, with a forest of several ages, and down
in its front lie the shrubs, rocks, and streams, the space
between the two being made indistinguishable, as if

both were in one stage.

No matter what nobility owns a garden, thousands
of modest cottagers are now and then permitted to
peep in, and to present their opinions, and such oppor-
tunity has gradually led them to provide lovely little

gardens about their dwellings at virtually no cost or
no burden. It is told that this gentle art is still largely
kept a close secret of craftsmen, and has scarcely been
put into books. Nevertheless, the soul of the household
is conveyed into every garden, to open the flowers and
to grow "the trees, and not merely the skill of some hired
gardener. Upon the princij^les laid some centuries ago,
the sweet flowers enlighten the harmony of the family,
the vigorous shrubs give a feeling that they have grovvn
there in the course of the years, and so they all convey
to the house a quiet air of being long married or a
mother of growing children. This is the real sentiment
of the Japanese, who can hardly live even a day without
a Burden.

~

jg.,^ Tanimura.

.4 classical Japanese garden (Verbeck). Fig. 2086.

The art of gardening was brought to Japan from
China and Korea by the Buddhist missionarifs in

the sixth century. The first gardens were
attached to Buddhist monasteries and gen-
erally were representations of celebrated
scenes in China. Religious significance was
given to their construction and the principal
stones were named after Byddhist deities or
their attributes.

From the Fujiwara to the Ashikaga era
(.seventh to thirteenth century), the evolu-
tion harmonized palace with garden, and
bridges, small cottages, and conventional
garden ornaments were introduced. During
the thirteenth and fourteenth centuries, under
the influence of the priests, Muso and Soami,
of the Zen sect, the "Cha no yu'' or "tea
ceremony," marie itself felt in the evolution
of the garden which thenceforth was given a
further religious character. Other great ex-
ponents of the religious "tea ceremony" were
Enshiu and Sen-no-Rikiu; the latter designed

the gardens at Fushimi for the great Hideyoshi in the
sixteenth century. Both have left many monuments
in the shape of beautiful gardens now existing. The
laws of gardening establisheil by these masters form
the basis of all conventions of the art of landscape
gardening in Japan today. Later artists elaborated
landscape gardening until in the more recent Tokugawa
era the art had reacheil its highest refinement.
Many schools of gardening have been evolved from

the classical models. There are the hill and the flat

garden, those where the pond is the feature and others
where the water is merely outlined and represented by
dry water-courses of pebbles and sea-sand. There are
the finished and highly ornate style; the intermediate
or less elaborate style, following nature closely; and the
free or rough style where bold and simple treatment
predominates and but few of the conventional elements
are introduced.
The Japanese garden is mostly green and is not of

flowers. It is the scenery of a country in miniature,
and gives the impression of a picture. The undulations
of the hills, the outcropping of rocks and distribution
of verdure closely follow nature. Hills, stones and
trees have special names and have an order of rank
according to shape, location, function and sacred char-
acter. Stones constitute the skeleton of the garden to
which hills, vegetation and water-courses are sub-
sidiary. Sex is attributed to stones, large, bold and
rugged masses being regarded as masculine when placed
in apposition to lower masses which are supposed to be
feminine. Stones should be irregular and well-worn
and placed as if arranged by natural forces.

In a Japanese garden there is a preponderance of

evergreens for effect in winter. Of deciduous trees the
plum and cherry are favored because of their breaking
into leaf early in the year, and maples because of their

autumnal coloring. Free use is made of azaleas, mag-
nolias, camellias, rhododendrons, wistarias, tree peonies,
daphnes, hydrangeas, and so on. Clip])ing and shear-
ing of trees is much practised. Pines are bent into
conventional shapes. Trees are stunted and dwarfed
for use in the distance to heighten the effect of perspec-
tive. Flowering plants are placed in handsome pots
adjacent to the dwelling. Iris is grouped near wells and
watercourses.
A typical garden following the classical ideals in

intermediate style is here outlined.

The dwelling is so placed as to shield the garden
from the malign influences of the north wind. The
extreme vista must be to the south where rises hill 1,

an imposing conical mound representing a distant
mountain with sweeping sides. Beside it, to the left,

should be its consort, hill 2, of lesser height and gentler

slope. On the further slopes should appear a fringe of

foliage to act at once as a frame to the picture and to

harmonize it with scenery beyond the garden. Rising

2083. Plan for an open block or "square" in the busy part of a city. Page 1
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frtnn this grouji at the southcin cxIiTini' should ho a
bold nine or oak, ealUnl Distance Tree. In the valley

forinetl by hill 1 and 2, and shaded by a group of trees

desipietl to produce -the olVect of profound solitude,

flows a rivulet wliieh terminates in a cascade. The first.

step of the falls w hit'h forms the cascade is high and nar-

2084. Inadmissible plans for a city square. Page 1789.

row and is arrested by "Torrent Breaking Stone" which
breaks it to form the second step of the cascade which is

broader but of lesser height. The upper falls represents
the male, and its consort, the lower cascade, the female
element. Above the falls should be an image of Fudo,
the presiding Buddhist deity of the waterfall, or a
representation of the image by a stone in the semblance
of a statue. To the left of the cascade should be the
Guardian Stone, the most prominent feature in the
garrlen. It should be a tall sentinel-shaped stone placed
so as to seem to guard the garden, and represents the
male element. Paired with it on the opposite side of the
cascade should be the Cliff Stone, a lower stone over-

hanging the water, representing the female element.

The Cascade Tree cunningly screens the waterfall

to produce the effect of indefinite

height. Minor trees and shrubs may
be julded to assist in this illusion or

to conceal the water-supply. A short
cataract then carries the waters to

the lake which forms the central

feature of the garden. Arounfl this

lake are winding walks and intersect-

ing mounds and hillocks sloping to

the water's edge, terminating in sandy
beaches, and interrupted by great

stone rocks or slabs and promontories,
often ornamented with granite lan-

terns or pagodas. The contour of tlie

lake is often an irregvilar triangle,

the ba.se of which is at the I'rincipal

View, afljacent to the dwelling. The
other two sides taper toward the ca.s-

cade which is at the apex of the
triangle in the .south, simulating the
vanishing point in perspective. This
effect of artificial distance thus
createfl is further heightened by put-
ting the largast trees and garden
accessorif* in the immediate fore- ^
ground and arranging others so as to ^
decrea.se in size toward the distance.

The art of stunting trees grew primarily from the
demand for dwarfed trees for use in producing artifi-

cial perspective and only secondarily from their use in
the miniature garden. Trees of ilifferent species are
grouj)ed to contrast with each other, first, by form,
and second, by color, and are placed in valleys or lower

slopes of hills. The jirincipal promontory
shoukl be bold and prominent and jut
from one side of the lake so that a second-
ary view can be had of the garden only
next in imijortance to the primary view
at Perfect \'iew Stone which is near the
house. The distant peninsulas or prom-
ontories diminish in size. Portions of

boundaries of the lake are so obliterated
by shrubs and stones as to give the im-
pression of intlefinite extent, as if the
visible waters were part of a large sea or
chain of greater lakes. The base of the
hills is covered with e\-ergreen bushes
clijiped into spherical shapes interspersed
with related rocks. The outlet of the lake
should be in the west, to follow the law
of the garden, that the water-course must
follow the sun. Hill 3, which is a foothill

of hill 1, is usually placed in the west. In
the depression between the two should
be a grove intended to suggest the loca-

tion of a concealed hamlet. The principal

feature in the west of the garden is Set-
ting Sun Tree, generally a majile or other
tree of red foliage, so placed as to cast the
long shadows of the evening sun over the
lake. Other trees are Perfection Tree,

in the intermediate distance, of moderate height but
classical contour; Tree of Solitude, to give secluded
aspect to a portion of the garden; Outstretching Pine,

overhanging lake, and so on. Hill 4 may be placed at

the east to offset hill 3. Hill 5 is a slight elevation

at the base of the garden to the north, on which
Perfect View Stone is generally placed, and from which
point the best view of the garden picture may be
had. Near it may be placed Worshipping Stone, or
it may be placed on an island. Moon Shadow Stone
should be in the group of trees dedicated to solitude.

Other stones are Snail Stone, the largest of the stepping
stones, Idle Stone, Water Tray Stone, Stone of Two
Deities, and the like.

Correctly speaking, two islands should decorate the

..<^!?, I

^

2085. Parts in Japanese garden design.
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laki'. The larger one is called Master Isle ami is placed

in the foreground. It should be easily accessible from

the bank nearest the dwelling by stepping-stones,

causeway or a narrow neck of land. A tea-house usu-

ally ornaments a promontory overlooking the lake.

The names of stones on the island im])ly functions of

ease and recreation, such as. Amusement Scat Stone,

or Stone of Easy Rest. The second island should be
smaller and is called Guest Isle, in honor of visitors. It

is located in the background and the stones on it are

named Guest Honoring Stone, Stone of Obeisance,

Shoe Removing Stone, Water Fowl Stone, and so on.

Carefully studied effects from nature are introduced

to blend the whole into a harmonious and well-propor-

tioned picture. Variations
and adaptions from such
classical models are made
according to taste of the
artist, or to conform to the
natural features and limita^

tions of the location.

The author is indebted for

assistance in preparing this

article to the work "Land-
scape Gardening in Japan,"
by Josiah Conder, who is the
recognized authority on the
subject, from which two of

the sketches in Fig. 2085, and
also Fig. 2086, are adapted.

William Verbeck.

Formal gardens.

Historically considered, the
formal garden is the gradual,

natural evolution of the herb-
and vegetable-garden which,
since time immemorial, for

household convenience was
established near the country
house. This garden assumed
geometric form, because
economical in space, easy of

arrangement and distribution

and obviously well adapted to the shape and proportions

of the house. It was inclosed for safety; it had a central

water-basin for watering convenience. Medicinal
plants, small fruit trees, espalier fruit trees, and house-
hold vegetables were grown within the inclosure.

Very early, unrloubtedly, in the artistic development
of peoples, the beautiful aspects and possibilities of such
gardens at different seasons of the year must have
become apparent. Hence came a desire to improve
the general effect by proper arrangement of the plants

by well-balanced proportion, by ornamentation, and
by cultivation and improvement of the original utili-

tarian plants, or by the introduction of new ones. Grad-
ually, with a keener appreciation of beauty, persons
began to separate the utilitarian part of the garden
from the part devoted to pleasure and where only one
inclosure catered to the physical and spiritual needs of

the family, two separate units appeared: the pleasure-
or flower-garden and the kitchen- and herb-garden.
The geometrical form was naturally retained. The
design remained symmetrical, well-balanced, harmoni-
ous. The inclosure, when of masonry, became an
architectural feature adapted to the style of the house.
If hcflges were used, they were clipped and kept at
uniform height. This cutting and trimming of the
hedges invited attempts at producing, with the shears,
green ornaments and fanciful shapes, and the topiary
art was born. The central basin of water originally

intended for purely utilitarian uses became the i)ool,

the fountain. Trellises, small temples, statues, well-

paved walks and ornaments of all kinds were gradually

introduced and the formal garden slowly produced
itself.

With the development of the fine arts and the
accumulation of wealth, the art of gardening prospered,

and the same principles of design which governed the
arrangement of the pleasure-garden were applied to the
more extensive layout of the entire country place.

Congruity, utility and convenience, simplicity,

harmony and balance, the fundamental principles of

all landscape design, found obvious expression in the
formal conception. Thus the formal naturally became
the first style of gardening.
This evolution is clearly apparent in all the great

periods of history: in Asia Minor, in Greece, and in the

2086. Japanese garden, with stepping-stones in the foreground.

Roman Empire. With the consolidation of the political,

economic, and artistic conditions of those great civiliza-

tions, and coincident with their reaching the supreme
stage of development, the art of gardening, exclusively

formal, reaches its highest form of expression.

Political and military conditions in the Middle Ages
shrink the villa-gardens to their original proportions of

a kitchen-garden close to the walls of the castles, while
the return to freedom, culture and wealth during the
Renaissance restores the gardens to their former favor,

nay, to a splendor never equalled before nor since. France
and England imitate the Italian garden-art at first, then
forge rapidly ahead to great achievements of their own.

In America, one may follow the same cycle. From the

herb- and vegetable-gardens answering the same pur-

poses and disposed in the same way as those of

antiquity, the art gradually develops and reproduces
on a somewhat smaller scale, and in a more intimate
and simple fashion, the formal gardens of the mother
countries. The colonial gardens appear in New Eng-
land anfl in the southern states, and gradually spread
all over the settlements of the Atlantic coast. His-

torically, therefore, as well as technically, the colonial

gardens belong in the general class of formal gardens.

Technically analyzed, formal gardening, in its best

forms and examples, covers a limited area in the

immediate surroundings of the country house and is inti-

mately connected with it and its outbuildings. The prin-

cipal axes of the house are prolonged and maintained as

the principal axes of the gardens. Some of the adapta-
tions are shown in Figs. 2087-2091.

114
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In size ami shape the sjanlens maintain a ilefinito

pnifxirtion and are well aiiapteil to the size and shape

of the buililiniB;, even more than to the peneral eon-

formation of the proiHul. The designer depends upon
his ability to mould surfaees not to do violence to the

licneral aspeets of the country and carry out his work
in hiirmony with the architectural structincs. The
extreme difficulty of doing this marUs more than any-

thing else the few really successful works of the kind.

The disn^giird of such harmonious combination, and
the consequent exsiggerat ion of the artificiality of the

composition is the surest sign of tlic decadence of the

art.

The house is usually set on an eminence command-
ing a good view of the country as well as the gardens.

Around the liouse, an esplanade, or first terrace, is, more
or less laboriously, architecturally treated, and is con-

nected by stairways with a lower terrace or parterre

designed as a flower-garden. In this way, a connecting
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2087. Modem formal treatment of immediate surroundings

large estate in America.

link between house and garden is secured, and the
part of the grounds nearest the residence is arranged
so that the eye ciin embrace at a glance the whole of the
design and enjoy its beauty and the fascination of its

color. Vi'ry often a third still lower terrace is less

elaborately treated a.s if the intention of the designer
were gradually to i)repare the visittir for the end of the
formal ami the beginning of the picturesque surround-
ings of nature.

The ground plan being geometrical and symmetrical,
the arrangement of vegetation is necessarily geometrical
and symmetrical. Stately avenues constitute the
approaches. The terraces are rectangular: special

motives rectangular, circular, or elliptical. The flower-

beds generally conform with the arrangement of the
footpaths; often, ;is in the "parterres," they arc

designed in patterns of elaborate nature made with
dwarf edging plants and filled with great varieties of

flowering herbaci'ous plants. All vegetation is either

of such nature that size and character
remain uniform throughout the year,

or it is made so by the use of the

shears, or by periodical transplanting.

Water is usually made to play an
important part in the composition.
Pools, fountains, and cascades are

ordinarily u.scd as main features of

design; often as secondary motives,
l.ai-ge surfaces of w'ater add by their

reflections to the charm of the gen-

eral composition. Fountains and cas-

cades contribute their lofty jets, and
the pleasing sound of moving water
to the animation of the garden.

Seclusion is essential in all formal
composition. By inclosing a garden
within walls, hedges, or heavy plant-

ing, a frame or setting is created

which gives relief to the design,

dearly defines the area of the picture

and compels the eye to abstract the
inclosed jiart from the remainder of

the environment. Finally seclusion

gives privacy, making the formal gar-

den what [primarily and essentially it

should be: a drawing-room in the
open air.

If we now consider the art of

formal gardening from the botanical

point of view, we are compelled for

the first time to make geographic and
climatic distinctions.

Although the formal gardens of

Italy, of France, of England, and of

.\merica are substantially the same
so far as principles of design are con-

cerned, they vary considerably in the

nature of the plants used. Possibly,

it is due to this fact that in the popular

mind a technical distinction is made
between Italian and French or Eng-
lish formal gardens, while in reality

there is none. So one speaks of

Italian or French, or English style of

gardening, while the style is indepen-

dent of the country where it is used.

There are formal and informal gar-

dens in all countries and these only

should properly be called styles.

A botanical analysis of the formal
gardens is here out of place. More-
over, it would require considerable

time and space. We may, however,
sketch summarily the character of

of house on a the botanical materials used, keeping

in mind that species and varieties
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necessarily vary according to locality and climate and
are modified by soil conditions.

Avenues are usually made with deciduous trees of

syninietrieal and enduring form, such as oak, linden,

locust, plane, and the like. Often evergreens are used:

cypress, holm oak, pine, cedar. Hedges are usually

evergreen and made of material that will easily stand
the shears: box, arbor-vitse, hohn oak, hemlock, holly,

yew and so on. The design of the parterres is outlined

by means of dwarf bo.\ edging inclosing geometrical

spaces filled with low-growing annuals or jjerennials.

Roses are also very commonly used for this purpose.

these gardens, such as lilacs, mock orange, forsythia,

calycanthus, and the like, to fill the corners, to soften

the architectural lines of the house or the terrace, to

give privacy to the entrance or to the porch. The lady
of the house took charge of the garden and special care
of the perennial and the annual beds. Most of the
fiow'ers acquired sweet, attractive names, reflecting an
age of delightful sentiment and real love for the out-of-

doors. To give only one example, the Viola tricolor or
English pansy was known as ladies' delight, bird's-eye,

garden-gate, none-so-pretty, Kitty-come, Kit-run-
about, three-faces-under-a-hood, come-'and-cuddle-me,

2088. An open-center formal treatment.

Perennial and annual borders are planted against
walls and heflges either in masses of single varieties or

mixed in order to .secure so far as possible a definite

arrangement of height and color and to procure a
succession of bloom.

Specimen evergreens of geometrical shape, such as

conical, cylindrical, globular and spiral, are used to

accentuate points of interest in the design or to estab-
lish the corners of beds in parterres, or the corners of

heflges, or the axis, and so on. When the topiary art

is given more freedom, the ornamental evergreens
assume the shape of birds, ships, tables, and the like.

Box, yew, and privet seem to be the most favorite

materials for this work. Sometimes the .same effects

arc obtained by growing i\-y over a wire frame repre-

senting the object desired.

Plants in tubs or in ornamental va.ses, such as bay
trees, lemon, or orange trees, box, century plants and
oleanders, are intended, as a general rule, to supply
ornamentation during the favorable sea.son with plants
which require thi' shelter of the greenhoiise or the
orangerie during the winter.

It has alreadv been seen how in America the formal
garden gradually developed by the same process that
brought it into existence elsewhere. The colonial

garrlen clearly refieeted the social and economic con-
ditions of the times in which it w;i,s produced. It w;is

simple, well-proportioned and exceedingly well adapted
to local conditions. It was small, secluded by a hedge
or wall or fence covered with vines. The flower-beds
were well defined by box edging; the paths were paved
with brick. A good use of a few shrubs was made in

pink-of-my-Joan, kis.s-me, tickle-my-fancy, kiss-me-

ere-I-rise, jump-up-and-kiss-me, and finally meet-her-
in-the-entry-kis.s-her-in-the-buttery, which is the long-

est plant name in the English language.
Since the colonial days, very much has been accom-

plished in the United States toward the development of

the art of landscape design. The great variety of

topographical conditions, of climate and soils, offered

to the artist diversified problems and opportunities.

The formal style hae been used in moderation on the
whole, and, if one disregards a few sad mistakes, with a
great deal of common sense. The prevailing opinion

is that its best adaptation is in the very small proper-

ties where it is evident that the house and the bfJimda-

ries are too geometrical and close to allow au~ht else

than a formal design. In the medium-sized country
place when the topography is flat and several proper-
ties are close together, it is sometimes advisable, but, as

a general rule, and certainly in the case of large estates,

the formal style finds its best justification in the
immediate surroundings of the buildings because their

artificiality cannot be hidden or transformed. Here it

usually answers all purposes of convenience and utility

as well as it reveals harmony of composition. It is in

fact the best means of gradual transition from the
architectural to the rural and the picturesque.

Lileralure: Charles Latham, "The Gardens of Italy."

Georges Biat, "L'.Xrt des .lardins." Gressent, "Pares et

Jardins." Alice Morse Earle, "Old Time Gardens."
Repton, "The Art of Landscape Gardening." Ell-

good & Jekyl, "Some English Gardens." Mawson,
"Art and Craft of Garden Making." Vacherot,
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'I':m-s ot .laniins." Piatt, "Italian Gardens." TrisRs,
"Italian dardons." Loudon, "'Pin- \'illa (lardenor."

EUpood, "Italian tiardons." .Jane iV Koss, "Klorcntino
Villas." Handin aiid others, "European and .lapanese

Ganlcns." Kemp, "Landscape (iardeninf;." TrifiKs,

"Formal Ganlens in EnRJand anil Scotland." Edith
Wharton. "Italian VilUus and 'Plicir Gardens." Guy
Lowell, "American Ganlens." "Gardens Gld and New"
(Country Life Publishing Go.). Loudon, "Encyelo-
pi»ilia of Gardening." Kouqider, "Del'-Vrl desJardins."
"The Gcntury Book of Gardening" (Coimtry Life Lib.).

Andre. "lArt des .lardins." FEnnucno Vitale.

The landscape treatment of small grotmds.

The art of landscape gardening is to many persons a
subject that belongs only to landed estates or to great
public parks. By them it is not expected to serve with
its principles or its practice their modest suburban or
city-lot-si/,0 home grounds, although in the same way,
if upon a smaller scale, they .seek tasteful, jn'actical,

interesting arrangi'uicnt and emb(>llishment. The
home grounds is a problem not unworthy the finest

art or the most expert landscape designer. Small
places everywhere are becoming more and more charm-
ing as architects meet a growing demand for better
houses, and their settings become more and more
apjiropriate and pleasing, as ow^lers, gardeners, and
nurserymen apply the achievements of landscape gar-

dening which they have ob.served. Many small pLaces
evince a beauty ami effectiveness surpassed by larger

ones only in extent ; but for the most part they fall short
of their possibilities and attain to a degree of artistic

value limited to the mere beauty of the plants set out.

That one place can surpass another of equal building-
lot proportions and comparative amount of planting
would lead to the conclusion that, for the designing of

small grounds, there may be underlying principles

practi.sed in some cases, neglected in others. Achieve-
ments of good design are evident; methods, seldom.

Spaciousness does not make, but may enhance,
beauty in grounds; but mere space .suffices to lend
independence, more or less seclusion and privacy, char-

acter and dignity. Hence the small place, more than
the large one, must depend for its individual effective-

ness and setting upon the general beauty of its neigh-

borhood,—its environment; upon well-placed commu-
nity plantings, and upon the skilful management of a
principle of design called unity,—the tying together
or harmonizing of all features of the scene in view at one
time. Realizing this, it should ever be the paramount
aim of a conununity or i)latters of real-estate subdivi-
sions to retain all of the natural features and land-

scape character possible by preserving old trees, ledges,

rivulets, good views and good building-sites unmolested,

and also, so far as possible, to obliterate neighborhood
eyesores. When land is laid out and hou.ses constructed
or at li'ast restricted, by the same company, the great-

est opi)ortunity is alTorded to realize the utmost of

landscajjc and community attractiveness. To artistic

groujiing of buildings, to directing courses and appear-
ance of streets, to preservation and adajitation of

natural scenery for common enjoyment, should land-
scape ganlening, as well as engineering and architec-

ture, lend its best effort. Such development reflects

directly upon very limited lot areas and affords a
charm of environment ini])0ssible of attaimnent other-

wise,—except by merest chance. Fortunate the dweller
in the modern garden suburb!

Within the lot, in order to utilize to landscape
advantage every inch of space, ground study should
begin with house-ijlanning and should be determined in

much the same way. This saves later regret and
expense and many times improves house designs as
well as preserves beauty in setting. In large estates

the landscape study usually precedes; in small lots, it is

oftenest the last matter tliought of and generally left

largely to the local grailer to work out. All of our
houses, as a result, become ranged in line, drilled face

to the front street, commonly designed, equally spaced,
uniformly graded flat, totally ignoring the hints offered

in native trees or uneven ground for intlividual charac-
ter, or of homelilve seclusion possible in the back yard.

In placing houses on uneven ground, great oppor-
timity is presented to gain distinctive character and
interest or even practical advantages not offered by
the more popular level site. Close to the house differ-

ences in grades may properly be sho\vn by terracing,

but it is not well that in every instance the natural
beauty of uneven site be sacrificed by cutting and filling

in order to create plane surfaces. In the grounds apart
from the house, especially, does uneven land prove a
fertile source of suggestion for landscape treatment.
A low spot may become readily enough a pool; banks,
rock or aljiine gardens; elevations, ]ilace for planting

and seat; 0[)en hollows, flower- or vegetable-gardens.

How such hints may be adapted and worked together
into a harmonious and livable scheme, is a landscape-
gardening plan. Plans made from these hints to fit

the ground are not usually so attractive on paper as

those made quite regardless of site suggestions. For
pure individual charm in home grounds, one likes a
natural site and orderly design combined. To accom-
plish this is a problem.

Solutions of such problems are illustrated by the home-
grounds plans here presented. Standing trees, uneven
land, a large house, a lot of 125 feet frontage were the
conditions met in the design of Fig. 2092. In order to

preserve a large oak to spread its high head above the
house roof, a retaining wall was required to hold back the

wmmmMimmmmwm
208<>. A pretentious formal design. V-.^^M 17'j;;.
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bank and roots and lawn. The liouse terrace and side

porch nestles in beyond this, and the effect is of the

terrace and porch being sunk into tlie ground behind
the oak trunk. Add the treatment accorded the

remainder of the lawn, and it becomes a very charm-
ing spot. The place is attractive because all the trees

were retained at sacrifice of level lawns, planting chosen

which associated itself with tree trunks and shade, and
the walks are curving and inconspicuous. One of them
passes behind a group of shrubs to

the half-hidden garage, while a branch
finds a scat built into the bank like a

retaining wall under rhododendrons,
and looks out upon a bit of open
circuhir grass-plot in the sun, bordered
with perennials backed by a hedge.
The sun-dial rests atop a huge native

boulder. Simplicity is the keynote of

the plan; rhododendron and natural-

ized bulbs, that of the embellishment.
In Fig. 2093, all open lot, a formal

garden in close relation to the house
is adapted to a low portion of the lot

instead of filling it up expensively.

The garden is one for flowers, not
architecture, and the children's play-

yard under the trees is a pleasant
association, in keeping.

Both of these plans, and Fig. 2094
as well, illustrate a point to be ob-
served in planning small grounds, that
house-orientation may be determined
as much by the factors of site as by
the usual one merely of sun. If at-

tractive views are to be had toward
the rear of the lot, advantage if pos-
sible should be taken of the fact.

Such pleasant possibilities for porches
and windows should not be given
over undisputed to kitchen service

while the family seeks the little comfort possible on the
"front porch." If objectionable objects are presented
to the view, they should bj' all means be screened off.

This is accomplished usually by a thick planting of

ornamental trees, shrubs and evergreens. This itJself

may prove so attractive as again to command a con-
sideration of the back lot, for such screens have been
known to develop into beautiful backgrounds for

flower-gardening, always on view from the best win-
dows or porch and enjoyed in perfect seclusion and
privacy. \ logical extension of the screen-plantings is

the arranging of small trees and shrubs along the entire

lot boundaries for the purpose of affording seclusion

from all abutting properties, or even from the street-

front. This need not be regarded as a "spit(>-fence"

or any manner of unncighborly act; for with charming
material in flower anil fruit, in a beautiful form, it

also lends privacy to tlie neighbor frf)m his side of the
foliage. Landscape gardeners would say in truth that
the attainment of seclusion in home grounds is an
important principle of the design. Planting is a better
way than fencing.

In afldition to seclusion, the second most important
principle of design is served by this same screen anfl

border shrubbery—that of adding to the space an
apparent extent. The eye measures straight lines sub-
consciously. Sechision alone may be attained by tall

sheared hedges, rows of trees, ma.sonry walls or vine-
clad fences, but, however well executed, the effect is

disappointing. A feeling of amplitude, of interest,

satisfying beauty, is to be attained only through
indefiniteness of bovmdary lines and concealment of
corners; by irregularly shaped ojjcn lawn; by .softness

and blending of color in the foliage mass that frames it.

Subtle variations in grades of the lawn uniting with
studied outlines f)f the bounding shrvibbery so that

one augments the other, afford pleasing variety and
entrancing shadows: bits of lawn half concealed in the
border by jutting foliage, paths or stepiiing-stones lead-

ing behind and through the border itself to find a
hidilen seat, a bit of a garden or unusual plants and
naturalized flowers,—all of these devices tend to create

an impression of spaciousness and to afford pleasant
curiosity and constant interest. Such effects can be
secured in areas 100 feet s(|uare. Green in foliage.

2090. The rear or personal garden in the formal treatment. Page 1793.

especially grayish green, lends distance; yellow and
strong colors shorten it. Lawns interspersed with many
individual specimens, plants and flower-beds however
fine, are reduced in appearance of size. A few strag-

glers in group arrangement standing in the lawn near
the shrubbery or in studied relations to views or

little vistas are allowable. (Fig. 2093.) Planting or

bedding in straight rows, wliether of trees, shrubs or

flowers, is likely to reduce the apparent extent. But
there is reason to like straight walks when they go
directly to an interesting point and do not mar the

beauty of a lawn-picture which they take their traveler

to examine. (F^ig. 2095.)

Secluded spaciousness in small grounds should be
sought, for obvious reasons. The irregular open space
bounded by soft indefinite foliage massed in a curving

outline of bed seems the successful means of attaining

it. The materials of which this massed border is com-
posed is a subject determined by its relation to the

general plan. As the growth should be highest and
thickest where views must be intercepted and lower and
thinner where they may be desired, hints are afforded

;is to placing jutting points and receding bays in its

outline. In a general way, such borders should not

comprise a catalogue of nursery stock. Choose material

first which by ultimate height of growth and foliage

habit serves the purpose, and secondly associate with

it other material valuable for bloom, fruit or foliage.

Mass these in little groups or plantations of three to

ten or more, the groups uniting and running together

to form a happy mixture of foliage. (Fig. 2095.) In

the mixtures, however, strive to find a keynote to

maintain through the whole composition. This is struck

by the site, the house, the personality of the owner. It

may be a wooded place and woodsy plants like cercis,

cornus, single viburnum, amelanchier, or hemlock and
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white pine and :irlnii-vit;r, rliodoileinlroii Mnd kalniia,

ferns and little natundizinl sliade-loviiifj jilants, would
bo appropriate. (Vif^. 1.HW2.) Or it may be an open
siumy place and the ftvlins of the fenee-line or road-
side mildness tlesireil; then elioose rhus, wild roses,

Siimbueus, erategiis; or bireh, wild eherry, sassa-

frsis, nut trtvs; rtxf eixlar, Scot eh pine; wild asters,

sunny asclepias and coreopsis. (Via. 2091.) If more
refined garden feeling is desired, then lilacs, syringa,

2091. The formal flower-garden or tierb-garden of colonial days. Piigc 17Vt;i.

weipelas and deutzias, spireas, snowballs, may be used
with ginkgo, magnolia, Lombardy poplars, oaks and
maples; hollyhocks, larkspurs, iris and peonies. (Fig.

20!):j.) With rustic rockwork and stony ground one
should associate plant forms of the same prostrate

type,—charming low matted junipers and yew; trailing

wichuraiana roses and shrubby celastrus; erect cedars,

cembra and mughus pines; larch, red birch, ash and
hickory; and a whole list of low alpine herbaceous
flowers.

Uneven sites seem to demand the cultured wildness
of rhododendron foliage and flowering dogwood, an
absence of close-cropped effect and a prevailing free-

dom and informality. This may be conditioned, how-
ever, upon the demands of the buikling, for there are

cases in which uneven ground may be better altered;

that is, when the desire is to derive the gardening lines

from the building lines. Uneven ground should then
become terraced and embellished with [>lants that are

more stiff and conventional in type, more man-made
to harmonize with the building. Privet and boxwood
hedges, and strong colors of foliage and flowers, Irish

juniper, globe-shaped arbor-vitae, Caialpa Bungei,
sciadopitys, and other plants of strong character would
be appropriate.

Besides site and association, much d('i)ends upon the
personality of the designer and preferences of the
owner :is t<j choice of plants. To the lufthodical mind,
the leaning is trt rare s|)C(-ies, individu.il plants, botanical

sequence in arrangement; to the flower cntluisiast, all

niceties of ctjlor harmonies and coiribinatifins in mass;
to the tree-lover, generally too little room for his hobby.
To the iris, ro.se, peony, phlox an<l fern enthusiasts,

room and goo<I position is given by the front ixlgcs of

the shrubbery border or at sides of paths in vegetable-
garden to further his ambition; and to the bird-lover,

chance for pleasure in providing shrubs which bear
berries for winter attraction and comfort, to his friends.

But whatever is planted should be chosen with the

thought of having it both happily jjlaced in the general
scheme of enihi'llishment and llu'ifty in growth. Posi-

tion of plantations first, choice of material secon<l,

I)reparat ion of ground and care always,—this is a home-
grounds program.

(lardening and architecture necessarily meet upon
very closi' terms in siibiu'ban-lot areas. Domestic
architectin'e needs the .softening influence of foliage,

the heightening effect of trees and backgrounds, land
grading of an interesting and
artistic as well as simply practi-

cal kind. Hints at house design
should be drawn even from the
natural environment and exigen-
cies of site. Gardening requhes,
in small areas especially, close

sympathy with the architectural
style aiul a subservience in its

design to the practical require-
mi'iits of the house and owner.
Its materials, structural or plant-
ing, should be appropriate to the
character of the house and to
the effects that logically accom-
liany its design. Both architec-

ture and landscape gardening
in small lots should be simple
and upon a scale determined
by the area at disposal, not
so far as design is concerned,
but dependent uiwn the pocket-
book of the owner. Richness of

material is the only proper way
of extravagance, not by quan-
tity or by mere showiness. As to
planting, it is to be observed that
very few places are over-planted

when shrubbery is the material. Trees and evergreens
more often defeat their purpose by being planted toa
closely.

Simplicity, then, is the third and always constant
princiijle underlying landscape gardening in small
grounds. By it is meant not elimination of interesting

subjects in grades, constructions or plants, or even
garden accessories, such as pools, arbors, and treillage,

but fitting and unobtrusive use of them. Tlie flowing
outlines of wild copse, of modulated contour in meadow
land, of unmolested trees, are simplicity ideals. In
domestic gardening, such ideals should almost without
exception prevail. Even if drawn down to straightened

lines of formal treatment, necessary sometimes when
the type of building demands architecturally treated
foliage nearby, the ideal of simplicity in both design and
plant material should govern the designer. Formal
garden designs are oftentimes very satisfying when
properly used in small areas farther from the house,

reached and pivoted upon an extended house line, as

straight walks from the house or terrace. (Fig. 2093.)

I'^ull of interest as regards design, beauty in detail of

material, construction and accessories, and with a
certain charm in its very primness set amidst ample
soft flowing lines of shrubbery and trees, the small
formal back yard adds a logical and an interesting

feature. Sparsity of planting—not the ideal of foliage

and growing things in a garden,—too much furniture,

|)aths too wide and numerous, a lack of simplicity of

both architectural and plant-forms, are reasons why
formal grotmds are not generally more pleasing. They
are not produced successfully by mere drawing of lines,

with T-s(]uare and triangle, and the amateur is safer

in informal gardening. However, formality exists in

each jjlace here illustrated by house terrace and prim
planting or softened wall treatments, walks, steps and
walls, and even in the little geometrically arranged
gardens, but dependent almost altogether upon hardy
plant growth and simplicity of plan for their charm.
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Theso gardens (Figs. 2092-2095) may he considered ag

informal formal gardens. The true formal arehiteetural

garden would embrace much embellishment of (^lii)|)ed

trees, color balances and complicated design with much
less em|)hasis upon foliage and floral effect. This in small-

Kcale yards is generally bad practice, resulting in many
failui'cs, because it fails to lend the charm so urgently

demanded in almost all problems. In the plans here

shown, there is formal treatment so far as balance and
instrumental lines are concerned, but the warming
influence of natural growth saves the garden ami makes
it useful.

Too little thought is given by house- planners to

adequate planting at base of buildings, the vital spot

oftentimes of uniting house and site. The want of

relief afforded by grouping of shrubbery and dwarf
evergreens at this ground-line is responsible largely for

that gaunt, cold, inhospitable expression many houses
present. Boundaries should be planted; so also should
an area immediately about the house wall. Walks and
driveways should be kept at least 6 feet from the build-

ing; terraces should be arranged with jjlanting space
against the wall or outside against the terrace. The
corners of buildings need especially to be supported
and softened. Plants of rich and striking character

are appropriate close to the house, even to sheared and
tubbed plants, used to support or embellish architec-

tural featm'es, and close-cropped hedges of the nature
of boxwood used like softened building-lines. Annual
plants bedded out, or herbaceous perennials, serve the

I«irpose in summer, but fail from their transient char-

acter. Dwarf evergreens seem felicitous by being con-
spicuously present in the barren season. Vines upon the
wall or treUis, of course, are invaluable to relieve the
blankness and do .so in the least of soil-space. The
softest possible wall treatment is a combination of

evergreen and deciduous plants with an allowable
interspersment in summer of flowering material set

in front of climbing vines.

Concerning the details of developing a plan upon
these premises, different designers will vary in prac-

tice. For the amateur for whom this is written, it is

safe to advise at first a survey—or chain measurement
of the ground locating accurately each tree, rock or

native element that may stand, as well as buildings, in

or adjoining the property, and views which for anj-

reason may seem undesirable or in any way less desira-

ble than others. These will be starting-points for a

boundary planting, for the location of a garage often-

times or even a garden to contribute to the effective

screening of the view. Draw accurately on a scale of

say I's inch to the foot a plan locating these existing

conditions and with the house plan reduced to the

same scale proceed to study locations for it with con-
sideration of all that has been said above, and with
"sketchy" plans similar to those shown here search for

schemes that will accomplish the needs of the place

and bring out its beauty. Drawing out in this way
different schemes that may be possible, coupled with
observation in parks and private estates, will help

most in the outlining of tasteful borders and practical

unobtrusive walks and driveways. These with the

lawn are fundamental in home pictures; gardens,

pools, arbors, rockeries, are valuable in affording

greater interest and additional service of the ground.
Much of the design depends upon the wa)' the land

may be graded and, unfortunately, tliere arc few rules

to lay down. It is quite simple to level and terrace

ground to a conventional formality; to grade natural-

shapetl slojjcs is far more difficult to plan and to specify

on paper and depenils largely upon the ability and
artistic sense of the foreman and overseer of the actual

earth-moving. A visualization of the regraded sur-

face is sometimes i)ossible by stringing white cord from
point to point adjusted by taughtness or sag to fit the

desired levels. Drive grade-stakes into the ground to

correspond to the cord and adjust the work accordingly.

The sagging cord will give the natural undercurving
line so essential to simple scenery. In either formal or

informal setting, the grade across the front of a build-

ing should be quite level unless it be possible to over-

come the unevenness by planting heavil}' the lower end.

It is not necessary that the front and rear corners

upon the same end be graded level, but even here the

appearance of unevenness is relieved by foundation
planting. Steeji banks should be rounded over at top

and at bottom unless amounting to a frank formal
terrace, in which case the top should be a sharp horizon-

tal line. It is obvious that in any grading, the owner of

a small area should save his top soil to put back on top.

Cirade with the subsoil to within 6 inches at the least

of the desired finished surface and use only good soil

in this upper layer, being careful in the operation to get

no stone nearer than a foot of the surface. A caution

may be sounded also with respect to grading close to

standing trees, for it is important generally that roots

be not injured by cutting or exposure nor trees smoth-
ered by filling "against the trunks. Standing trees

restrict lowering of grades but filling can be safely

accomplished by "welling in" the trunks by a dry
stone wall the depth of the fill.

Grade and general plan being decided upon, details

of planting and constructions logically follow. When
the details precede, as often is the case with amateurs,

2092. Uneven ground with old trees demands
informal treatment.

unity in the place is usually lacking as a result. Fig.

2095 shows a plan developed from a sketch as sug-

gested above, ready for the workman to carry out, for

the nurseryman to supply the plants. Note the house

while presenting a welcoming front door to the street, ia

arranged with porch and house-terrace at the rear

where possibilities existed. The lawn is arranged to
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Ihh'oiiu' :i cloar bit i)f srocnswanl iiiclnscil by iiiarsiinal

slirubbory. In Fig. 209t, an o]wn front lawn ami
st'diutoii n\ir lanilscape (;"'''''" <it't('nnim'(l tlic plant-

ings. Hiuindarifs are fori;(ittct\ by tlic stndicd (uitlinc.'i

of tliis shrub plantation, wliicli. it slioiild bo notod, are

in long siinplo swoops, rather than little wiggly kinks

so often sivn. Projeeting points and reeoding bays in

tliis shrub mass atTord interest to the lawn vistas, as

well as seelusion to the back yard and i)leasant course

for the walks to the sun-<lial. pool, and rustie arbor at

entrance to the vegotabU^gardon at the extreme rear

of the lot.

In Figs. 2092 and 2093, use is made of the side

lawns for the family enjoyment. The boundary planta-

tion is evident and in one ease has boon extended to a

1 c„ L, Up i^U

If " V '""^^

1
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G^r^e

2093. Fonnal garden pivoted on an extended house line.

comploto border across the stne t front . This was made
IKjssible by the elevation of the lawn above the sidewalk
and the use of a stone retaining wall whifh the plant inj^

relieves praf;efully. This street front might have been
treatefj more cheaply and ver\' well by a planted bank
which also afforris a pleasing street appearance and a
perfectly sechuled lawn.
The make-up of these plantations is of simple material

chosen for good foliage, hardiness, anfi seasonal attrac-
tiveness of flower, habit, and winter fruit or bright bark.
The plants are mainly those which mix well, without
clashing of bright foliage colors or incongruous forms.
The consideration of size to which the plants will

attain is very important and much material valuable
in the large park must be eliminated from the lists for

small placcjs. Those plants which grow slowly and are
in the nature of dwarf species arc appropriate and

quire

particularly useful for the permanent plantings. Quick-
nnd rank-growing plants may be used for screens, but
provision shouKi be matU- here also for permanent but
sliiwer plants to come on and replace the others. Plants
ing (]uick-growing material or close planting for imme-
diate etTect is a dangerous i)ractice, for the proper thin-
ning is usually not accomplished and the entire plant-
ing will be robbed of beauty. It is better to space
plants at reasonable distances, and use less, but of large
nursery sizes.

It may be valuable to note, as to choice of plants for

small areas, those which were common to the planting
plans of the three places here illustrated. The list does not
contain all the plants possible to use in like circumstances
in the northeastern states, but will alTord at least an
indication of choice depending upon the restrictions of

space, amateurish care, results not too far remote.

PLANTS SUITABLE FOR SMALL GROUNDS.

Those marked with an asterisk (*) are common to
the three places here illustrated.

Deciduous trees.

Maples—Acer campestre, A. saecharinum and var. Wieri, A.
taturicum, A. ginnala, A. rubrum, A. palmatum, in variety.

*Shad-bush—Amelanclucr canadensis and others.
*Ohio buckeye—,'KscuIus (Pavia) glabra.
Birch—Betula alba and B. laciniata of trade lists, B. lenta.
Catalpa—Catalpa bignonioides.
Hackberry—Celtis.

Flowering dogwood—Cornus florida, and vur. rubra. .\Iso
ehrub species.

Double-flowered cherry—Prunus Avium fl.-pl.

Red-bud—Cercis canadensis.
Cercidiphyllum.japonicuin.
Yellow-wood—Cladrastis tinctoria.
Beech—Fagus sylvaticii, and varieties, all of which

much space for growth finally.

Maidenhair tree—Ginkgo biloba.
Varnish tree—Koelreuteria.
Larch—Larix leptolepis.

Liquidambar.
Magnolias—the Chinese species in variety. M. stellata is

very low.
Crab-apples—Pyrus floribunda, Eva Rathke, Kaido, etc.
Ironwood—Ostrya ^'irginica, slow and good.
.Sorrel tree—Oxydcndron arboreum.
Poplars—Populus nigra var. fastigiata. P. alba var. Bolleana.
Oaks—Quercus palustris, Q. coceinea, Q. pedunculata var.

fastigiata.

Pagoda tree—Sof-hora japoniea.
Moun(ain-ash—Horbus amcrirana, S. Aucuparia.
Deciduous cypress—Taxodium dietichum, verj' useful.

Evergnai trees.

*Fir—Abies concolor.
Spruce—*Pieea Engelmannii, P. excelsa (for screen only), *P.

orientalia, *P. pungens, and P. pungens var. glauca.
Pinos^—Pinus Htrobus, P. Laricio var. austriaca, *P. Cembra

and *P. Mughus, which are indispensable.
Douglas spruce—Pseudotsuga Douglasii, a fine screen or

specimen.
Umbrella pine—Sciadopitys vertieillata. dwarf and interesting.
Hendock—Tsuga canadensis, nothing better under shade.

The following are really mostly trees, but used as dwarfs either
for massing or standing alone. They are material which ia

valuable;

.Japanese cypress—Cham^cyparis, in variety.
Arbor-vita?—Thuya, in variety, according to form desiretl.

Cedar—Juniperus, tall and dwarf or prostrate forma.
Yews—Taxus cuspidata, T. canadensis.

Evergreen shrufis.

.\ndroriieda floribunda.
Azalea (Rhododendron) amoena.
f'oforie:iHter.

Ilex ffcnafa.
Kalmia latifolia.

Leucfithfii'.

Mahonia Afiuifolium.
Rhododendron maximum, *U. catawhienHe. hybrids.
Yueea.

Hedges, evergreen.

BuxuH sempervirent
Thuja oecifientalis,

TMUga.
T. orientalis var. pyramidalis.
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Hedges, deciduous.

*Berberis Thunberffii.
Ligustruni ovalifoliuin, L. Rei^clianum.
Rosa rugosa.
Spirira Thuiibcrgii and S. Van Houttei.
Rhamniis cathartica.
Acanthopanax (Aralia) pentaphyllus.
Hibiscus (Althifia) syriacus.

Shrubbery borders,

*Abelia chinensis.
Acanthopanax (Aralia) pentaphyllus.

•^Esculus parviflora, excellent in pliade.

Althxa (Hibiscus syriacus).
*AmygdaIus {PrunusJ.
Azaleas.
Berberis Thunbergii, *B. vulgaris.

Callicarpa purpurea.
Calycanthus floridus.

Ceanothus amcricana.
*Cephalanthus occidentalis.

Cercis japonica.
Cha?nomeles japonica.

*Clethra alnifolia.

*Cornus alternifolia, *C. alba, C. mas.
*Deutzia scabra var. crennta. *D. gracilis, *D. I^moinei.
*Diervilla (Wcigelas).
*El£eagnus multiflora.

Evonymus alata, *E. atropurpurea.
Esochorda.
Forsythia Fortune!, F. viridissima.
Grasses like *Festuea glauca, *Miscanthus.
Hydrantiea arboresccns var. sterilis, H. paniculata var.

grantliflora, H. quercifolia.

Hypericum aureum, *H. Moserianum, H. calycinum.
Kerria japonica fl.-pl.

*Lespcdcza .Sieboldii.

Ligustruni Ibota, and var. *Regelianum.
Lonicera bella.

*Lycium cliinense.

Myrica ccrifera.

*PhiladcIphus. in variety.
Rhodotypos kcrrioides.
Rhus canadensis.
Robinia hispida.
Rubus odoratiis.

*Sambucus raccmosa.
Sorbus (or Aronia) arbutifolia.

*Spir£Ba, in variety.
*Stephanandra flexuosa.
*Syniphoricarpos racemosus, S. vulgaris.
*Syringa—the lilacs in species as specimens, and in hybrids.
Viburnum Opulus, V. Lentago, *V. tomentosum, and var.

plicaturn.
Xanthorrhiza apiifolia.

Vines, self-clinging.

*Evonymus radicans var. vegeta.
Hedera Helix.
Parthenocissus quinquefolia,*P. tricuspidata.

Vines, upon supports.

^'Akebia quinata.
Canipsis chinensis.

Cclastnis.
Clematis in variety.
*lK)niccra HalUana. '

Roses.
Wistaria.

Arthur W. Cowtill.

The landscape treatment of parks.

Parks are tracts of considerable size set apart, pri-

marily for enjoyment. Originally, in England, a park
was a place for the preservation of deer for the chase,

hence tht^ word is often used to denote the landscape
character commonly associated with such deer parks,

which during the eighteenth century came to be man-
aged much more for the sake of their landscape beauty
than for doer-hunting. As a type of landscape, the deer
park is characterized by comparatively broad stretches

of pasture ly'Tig between irregularly and rather widely
spaced massct-, of tree foliage. It is extremely simple
and quiet in character, and while it often contains
many other elements, such as ponds or nmning water,
thickets of bushes under the trees or occasionally out-
standing, or artificiid structures such as drives, bridges
or appropriate bviiltlings, these features are all subordi-
nate if the sc(^'ne can be called typically park-like.

Private parks attached to country houses, in America,
are usually so called because they have, or are intended

to have, something of this park-like type of scenery
(Figs. 209S-2102). A place departing very widely from
this type is called, according to its character, a wood
or grove, a garden, a farm, or more vaguely by the gen-
eral term of country-place.

Public parks.

Public parks (Figs. 2097-2102) are so called, not
because their scenery is necessarily of the type prop-
erly associated with the word "park," but because the

2094. Outline subdivision of a residence site. Pages 1797-lSOU-

Royal Parks were open to the pt'oijle of English cities

at the time when they began to feel the need of making
muniripal provision for the outdoor recreation of their

growing populations. The earlie.st important pleasure-

ground.s created by cities having b>>en modeled after

these Royal Parks were themselves called parks, and
the term was gradually extended to ajiply to almost
any tract of land set apart for public enjoyment,
regardless of the kind of enjoyment or the character
of its scenery. But the best usage appears to confine
the meaning of public park to a tract of considerable
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size, leaving tlio lossi-r

spaces to lx> oallivi

squares, gardens, pliiy-

grounds, places, and so

on. Another special use

of the word in America is

its application to tracts

of land in the West,
many square miles in

extent, either set apart
by the government, as

Yellowstone Park, or

naturally distinguished
by the presence of com--
paratively gentle graz-

ing-land in the midst of

rougher countn.-. "Park"
is also used in a more
general way to indicate

the general purpose of

any open land devoted
to public recreation, or
of the organization con-
trolling it, ;us "park sys-

tem," "park depart-
ment," and the like.

A large city park sys-

tem usually contains
parks of varying size and
character and many
smaller pleasure-
grounds. No rigid chissi-

fication can be made,
but the following may
be regarded as reason-
ably distinct types, each
having its own field of

usefulness, its own
merits, and its own
limitations. In practice,

the Unes between these

tjTJes cannot be di.s-

tinctlj'" drawn, but poor
results are often due to

losing sight of the dis-

tinct and often conflict-

ing motives whch have
given ri.se to these types.

1. The large rural park
(Figs. 2096, 2099, 2100),
generally from 2(X) to

1,(XX) acres, is in most
cases the chief feature of

a city park system. It is

seldom undertaken ex-

cept by Jarge cities or
cities so rapidly growing
that the need of such
provision can l)e clearly

fore.seen. Its main object
is to provide conve-
niently in .some degree for

the inhabitants of large

cities that sort of recre-

ation which is to be ob-
tained by strolling or
driving in a plea-sant

country district. There is

no doubt that the enjoy-
ment of beautiful natu-
ral scenery Ls to most
city dwellers one of the
most refreshing anti-

dotes for the wearing
influences of crowded
city hfe. When cities

5TR.EtT .'^ca.le— \J_JJl^ZJ23

2005. Completed plan ready for execution, developed from a
sketch plan. The numbers refer to a planting-list which should
accompany the plan. J'uKfH 17^(7-1800.

are of moderate size and
are suiTounded by a
beautiful country dis-

trict, this enjoyment is

readily accessible to the
mass of the population,

and it hi'.s fortunately

become nice so in pro-

portion to the size of

the cities within the gen-
eration embracing the
transition from the nine-

teenth to the twentieth
century, through the
development of troUey
car lines and the use of

the bicycle and the auto-
mobile; but this in-

creased accessibilitj- of

the country has been in

part offset by the growth
of the cities during the
same period, and by the
serious impairment of the
rural quiet of the sub-
urban regions through
the same cause—im-
proved cheap transpor-

tation. It is therefore

necessary, if the people
of large cities are to have
ea.sy access to refreshing

rural scenery, that the
municipality should
withdraw from its tax-
able area a tract suffici-

ently large to provide
such scenery within its

own limits. The cost,

both directly in money
and indirectly through
interference with the
street system and with
the normal commercial
development of the land,

is necessarily verj- great,

and only the purpose of

providing beautiful
scenery, thoroughly con-
trasting with the city

life and measurably
sequestered from all its

sights and sounds, can
justify this cost, because
almost all the other pur-
poses .served in public
recreation grounds can
be met more economi-
cally and far more con-
veniently in smaller
areas distributed at fre-

quent intervals through-
out the city. The essen-

tial characteristics of a
well-designed and well-

managed park of this

class are, therefore, that
all of the numerous other
objects which it may
.serve are subordinated
to the provision of beau-
tiful scenery and to

rendering this scenery
accessible and enjoyable
by large numbers of

persons, and that the
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subordinate objects are met only in such ways and to

such a degree as will not interfere with the simplicity

and the rural and natural quality of the scenery.
Prosjiect Park, in Brooklyn, begun in 1S60, is here

described in some detail for the jiurposc of affording a
concrete example of the principles that the writer wishes
to illustrate respecting rural parks. (Fig. 2096.) It

has an area of 526 J g acres. Its main entrance is

about 3} 2 miles from New York City Hall, or 1 J-4 miles
from Brooklyn City Hall. It is approached from the city

by four lines of trolley cars, but is at the city end of the
Parkway System, so that it must be reached through
ordinary streets. The chief featui-es of its design are:

(1) the open, park-like landscape of the Long Meadow;
(2) the woodland section, hilly and rising to an elevated
outlook; (3) the lake and its surroundings; (4) a series

of minor passages of scenery and elements of interest

fitted in at points not appropriated for the main effects.

The most characteristic and most valuable part of the
park is the Long Meadow with its surroimding masses
of wood, from the shade of which the outlook ranges
over one of the most beautiful and simple park land-

innnnr'
2096. Plan of Prospect Park, Brooklyn, to illustrate the large rural park.

scapes in the country. But one is not brought directly
to the Meadow from the outside streets. One goes at
first through a formal plaza, then through a retired
shady ante-chamber, just long enough to give a sense of
retirement from the city, then, if on foot, through an
archway under the drive that does away with the ner-
vousness of crof;sing a throng of vehicles, and then one
comes out suddenly upon the joyous, sunny greensward.
Its extent—over 50 acres^s enough to secure an effect
of breadth and enlarged freedom without bringing its

whole expanse into a single view. One can see that it

reaches beyond the projecting groves and scattered trees
that form the background of the main composition, and
he is tempted to stroll on and open up the pro.spects
thus suggested. The surrounding groves are freely used
for picnic parties, and although much of the ground is

trampled bare beneath the trees, but httle serious harm
is done. A carrousel or merry-go-round with its loud,
mechanical organ, the only discordant feature of the
place, was removed to this point a few years ago. This
piece of apparatus was originally located in a retired
section devoted to children's games, where all sorts of
amusement apparatus might be placed without intrud-
ing on the park at large. The children's playground,

not being shady or attractive for its purpose, has now
been transformed into a rose-garden. On the lower
edge of the Long Meadow are the pools which are at
the source of the park ornamental water system. They
illustrate both the value of water in a park landscape
and the practical difficulty of securing and maintaining
agreeable natural shores within the confines of a large

city. Where the banks are clothed with shrubs the
effect is admirable, but wherever the grass-land comes
to the water's edge and in many places where shrubs
once grew, the ground has become foot-worn to utter
bareness. Adequate policing and prompt repair of

points that cannot withstand too free use should never
be lacking in all city parks. Leaving the Meadow, the
water flows down through a ravine in the woodland
portion of the park wholly overshadowed by trees with
a varied undergrowth. Through this woodland section

the paths and drives are comparatively narrow, numer-
ous and intricate, as befits the intricacy and detail of

sylvan scenery, and points of special interest are marked
by simple rustic seats, shelters, outlooks, and the like.

In the southern part of the park is a lake 62 acres in

extent, of artificial formation, but of nat-
ural appearance. It is large enough to

afford good boating in summer and skating
in winter for large numbers, as well as pro-

viding innumerable broad and beautiful
water views. The shores of the lake

are for the most part wooded with
tree [ilantations, now well grown,
and are very attractive except where
indiscriminate use has worn them

bare or where the originally

intended wild undergrowth is

lacking. Parts of the shore
have, for contrast, the open
meadow character, which will

be emphasized when
some of the planted
trees are cut. Several
important points were
chosen in the design of

the park as
places for

the gather-
ing of large

and dense
crowds, and
wereplanned
with that
end in view.

The first of
these was the concert grove near the east end of the
lake. The great breadth of bare ground or pavement
unavoidable wherever large crowds gather frequently,
makes absurd any attempt to simulate natural scenery
in such a place, and in the design of the concert place
a grove of formally planted trees with architectural
accessories was made upon gently rising ground,
arranged radially at one side of a little bay in the lake,

upon an island in which the bandstand was to be placed.
Upon another side of the bay a large concourse for car-
riages was also provided, and in connection with the
formal treatment of the concert-grove was built a
shelter, a restaurant and a terrace overlooking the main
drive. While the grove was still so young as to be
unattractive, a bandstand was erected in a natural
grove near the Nethermead, a place in which the intri-

cate woodland scenery with its brook and pools and
shrubbery, and the correspondingly intricate arrange-
ments of narrow paths and bridges, bridle-path and
drive, were unfitted for accommodating a large crowd.
Here the people are now drawn in thousands, on foot,

on bicycles, in automobiles, and on horseback, all tramp-
ling about together, making bare earth where the
grass and bushes once grew, and blocking the narrow
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hridgps. The unused cdiiccrt iilaco now has a display

of boddiiiK plants. Tho socond ^athi'ring-place Wiis at

the top of I^Kiokout Hill, which rises UK) feet above the

surrounding country anil commands a noble view
extending out to sea. Here is a huge carriage concourse,

although a shelter mul other provisions designed for

those on foot were never built. The plantations upon
tlie flanks of the hill have becomt' so high and so con-

tinuous that the views are nearly ckised. A third point,

the Bnvze Hill Concourse, which originally enjoyed a
good view of the lake :us well as a good breeze, is no
longer attractive as a viewpoint because of the growth
of surrountling trees, and ha.s been planted with peren-
nials, as a Colonial Garden. Of the other subordi-
nated features of interest may be mentioned the Deer
Paddock, the Wild Fowl Pond, the Vale of Cashmere,
the Archerj' Groimds and the (.reenhouses. The space
set ai)art on the plan for a Ueer Paddock is a detached
open area of suitable park-like kind; this land is now
used as a tree and slirul) nursery, and the deer h.ave

been transferred to unsuitably steep and broken ground
in the midst of the woodland section. The Wild Fowl
Pond is in such a situation that there is little temptation
to go down anil injure its steep banks by walking along
them, and the effects of the views from path, road and
shelter across its surface to the picturesque foliage of its

opposite margin are admirable, especially when it is

enlivened by moving birds. The Vale of C;i.shmere is a
narrow valley containing a little winding pool and filled

with a rich and varied massing of rhododendrons and
other flowermg shrubs and evergreens, growing in an
irregular and i)icturesque manner. However a visitor

may be impressed by any of these special features, he
need see none of them that he does not particularly care

for, as thej' are all self-contained and do not obtrude
themselves ujjon the dominant park landscape, for the
sole object of securing which the limits of the park were
extended to their present size.

2. The small city park (Fig. 2097), from 10 to 200
acres or thereabouts, is \isually an effort in the same
general direction a-s the large rural park, with a limitar

tion fixed by the difficulty of setting apart a large

body of land in one jiiece at •o. point of access to a large

population. It is almost impossible to attain within so

small a space the degree of seclusion from the city and
the sense of breadth, simphcity and freedom that are

the es.s<'ntial features of the landscape of a rural park;
yet small pa-ssages of interesting and agreeable sceneiy
are often attainable, and the obviously artificial objects

which may intrude upon them can often be so treated

as to produce a harmonious effect. The scenery can
seldom be quite natural in appearance, but it can often

be ver>' beautiful, a certain elaboration, elegance and
even magnificance taking the place of the more quiet

and restful simplicity of a large park, in a way that

appeals so obviously to many persons that there is

more or less tendency to develop large parks in the same
direction. It is unff)rtunate that it should be so, for, as

these ends can be attained almost as well upon small
parks as upf>n large, it is clearly a mistake to treat one
large park in this style instead of several of smaller size

so distributed as to serve conveniently a larger popu-
lation. It is because more cities have small parks of this

elaborate treatment than have large and simple rural

parks that .so many persons have a perverted concep-
tifjn of what constitutes a park.

Morningslde Park, New York, is an example of a
small city park \i])<m an extremely nigged and pic-

turesque site, planned, in order to enhance this quality,

with an avoidance of decorative elaboration. It occu-
pies a CTaggy hillside strip from 2.50 to .500 feet wide and
% mile long, with a difference of <devation from .50

to )fJ0 feet between one side and the other, rendering
the land unfit for streets or buildings. From its situa-

tion, as well a« its narrow shapes, it is es.sentially unse-
cludcd; indeed one of its most notable features is the

impressive and utterly unrural \-iew which it offers

over the busy streets and houses that stretch away from
its base. This view and the boldness of the crags is

emphasized by a stone terrace along the upper edge,
supporting a promenade and a tree-lined boundarj'
street. Convenience of passage is met by numerous
broad paths, with masonry steps fitted to the irregu-

larities of the ledges. The planting among the ledges
was designed to be of the wild sort such as often
clothes broken ledges naturally, while the more level

land at the base of the crags is treated by contrast as

a smooth lawn, with scattered trees. The natural
boldness of the crags is partly lost by an effort to
extend turf over every possible area, and the shrub

Elanting is possibly rather too garden-like in style to

e in entire accord" with the situation, but in general
the park is treated in a manner approaching that of the
large parks, although without any attempt at complete
rural seclusion. It contains a little over 30 acres,

exclusive of the boundary streets and promenades.
More commonly, smalt parks are used for the display

of interesting and showy flowering shrubs and trees, and
make a feature of fountains, statues and other sculpture

more or less good. In moderation and skilfully used,

such objects, are entirely ;ippropriate and desirable in

parks of this class, and add much to the effect of elegance

and richness. The enjoyment is more closely related to

that offered by architecture and decorative design and
other pleasures forming a part of the daily city life.

3. Neighborhood pleasure-groundu are spaces of vary-
ing size coming within the scope of the park system, and
including numerous aims other than the enjoyment of

scenery. Sometimes the leading feature is a playground
for athletic sports, sometimes a sort of outdoor kinder-

garten for httle children, .sometimes a concert grove
and promenade, sometimes a menagerie, sometimes a
public bathing-place or bowling-place. The area is

u.sually restricted, and, as the name indicates, the object

is to offer the maximum of outdoor recreation for the

people of a single neighborhood, when they have not
the time to go far afield. As children out of school

hours are most in need of such provision, playgrounds
form an important feature in many grounds of this class;

but in all the best examples the means of meeting the

various practical requirements, whether athletics,

band-concerts or what not, are so arranged as to pro-

duce a pleasing effect on the eye as well. This is the

more difficult from the fact that these grounds get very
hard usage, and it is practically impossible to main-
tain a respectable turf on the area devoted to a play-
ground, which is sometimes left in loam with grass

worn bare in streaks and patches by the playing, but
it is better surfaced with well-compacted gravel. So
far as any single example can represent this class,

which must vary in every element with local condi-

tions, "Charlesbank," in Boston, opened in 1883, may
be taken as an illustration. This |)layground occupies

a tract of about 10 acres upon the bortlers of the

Charles River at a point near a district of considerable

congestion, and occupied by a population of a poor
class. A promenade was established on the edge of

the sea wall about 2,000 feet in length, and between it

and the street a playground was laid out, having an
average width of about 250 feet. Within this long,

narrow belt of public ground were established two
outfloor gymnsxsia, each with a running-track and a
builfling for dressing and bathing. One of these out-

door gymnasia was designed for women and children

and the other for men and boys, and they are at the

opposite extremities of the playgrounil. The tract

between them was laid out with walks, trees, shrubs
and turf, and was intended primarily to appeal to the

esthetic senses. The "Charlesbank" has well proved
the practicability of maintaining, within the very heart

of the city, a tract of ground occu|)ied by greensward
and trees, d('spite the; fact that it is frequented by
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thousamls of men, women anil eliiklren. The city of

Boston provides free instruction in gymnastics upon
the playground, and yearly over 70,000 women and
girls, and 200,(K)0 men anil boys have made
use of the facilities otTered. The total cost of

this playgi"ound for land and improvements
was .$382,000, and the yearly cost of main-
tenance is $10,000.

4. Squares, places, gardens, and the like,

usually of small area, are scattered about a
city, often at street intersections. Thcii'

principal functions are to furnish agreeable

sights for those passing by them or through
them in the course of their daily business, and
to provide a pleasant resting-place or prome-
nade for the much smaller number who
take the time to use them so. Because of the
almost const ant passing tlirough such squares,

the best arrangements all provide for reason-

ably direct and convenient paths along the
lines most used (see Fig. 2083). Otherwise,
manyof those who use the square are likely to

be so irritated by the indirectness as to miss
much of the pleasure they might otherwise

receive. A formal plan of walks, either on
straight lines or curved, is generally adopted
for such squares, and is well suited to the con-

ditions and to the decorative treatment of the

area, providing much more effectively than
an irregiilar plan for the statues, fountains,

and gay flower-beds which have their most
ai^propriate location in such a place. Shade
trees, either as a complete grove, or in rows
along the paths, or grouped in some more
complex plan, are almost essential features of

such squares, but where displays of flowers

are to be made, open spaces must be left for

sunlight. A modification of this type of square

is sometimes met with where the space, instead

of being used as a short-cut and for enjoy-
ment from within, is designed primarily to

present an agreeable picture to tho.se passing

it upon the adjacent streets. When the area

is very small and the passing is almost wholly
along one side, and in other special cases, this

treatment is most effective, because, where
the only aim is a beautiful pictorial effect from
a limited point of view, better results can be
obtained than when appearances must be
reconciled with other uses of the land. Never-
theless there are few cases in which a small

square will not have a greater recreative value
to the public if its pictorial aspect is some-
what sacrificed to such uses as resting and
promenading.

.5. Parkways and boulevards, as parts of a
park system, serve usually as pleasant means
of access to parks from other parts of the city,

or from one park to another, and also as

agreeable promenades in themselves. Com-
mercial traffic is usually excluded from them.
Boulevards are arranged formally, usually

upon straight lines, with rows of shade trees

and parallel ways for those on foot and on
wheels. The simplest type has a broad drive

in the center with a walk on either side sepa-
rated from the drive by a belt of turf and it

is always shatlefl by trees. Frequently, two
flriveways are provided with a broad space
between containing trees and turf, and some-
times foot-paths, bicycle-paths, bridle-paths or
other conveniences, and often shrubs, flowers,

statues and other decorations. .\ further de-

velopment is arranged like the first form, with
the addition of narrow streets for house front-

age on each side, sometimes with a widening

and elaboration of thi^ planting-spaces between the

middle drive and the side roads. Of recent years some
boulevards have been made to provide for electric-car

5
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tracks upon a special turfed reservation with rows of

trees, thus enabhng the cars to he run at liifih spcetl with

little danger of eolhsioij with other vehicles. Such reser-

vations are generally between two roadways, but in

some suburban districts, notably in the city of Roches-

ter, a single track reservation is |ilaced on cither side

of a single roadway, between the curb and the sidewalk.

.\ jiarkway, so far as it can be discriminated from a
boulevard, includes more breadth of turf or planted

ground and includes, usually, murow pa-ssages of

natur;il scenery of vmying width, giving it a somewhat
park-like character and inducing a less formal treat-

ment of the roads, jiaths. and acces.sory features.

Parkways are frequently laid out along streams so as

to include the natural beauties of brook or river scenery

and to ])reserve the main surface-water channels in

[lublic control, thus providing for the adequate,

economical and agreeable regulation of storm-drainage

and floods.

6. OiUltfing reserrations of almost undeveloped coun-

trj- scenen,-, usually from 5(X) to 5,000 acres in extent,

are wisely included in the park systems of some of the

larger cities on account of the increasing difficulty of

reaching the unspoiled scenery of the open country,

and because, otherwise, the increasing numbers of

(H-rsons seeking such scenery upon the outskirts of the

suburbs secure their pleasure at a constantly increasing

discomfort to themselves and to the private landowners
upon whose property they arc forced to trespa.ss.

The most notable of such reservations in America are

those of the Boston Metro|)olitan District, comprising
four forest reservations with a total area of over 10,000

acres, with 33 miles of connecting parkways. The
most notable of such reservations in Europe arc those

of London, especially Epping Forest (5,346 acres) and
Richmond Park (2,358 acres); and those of Paris,

amounting to about 20,000 acres, chiefly maintained,

not by the city, but by the national government.
Management.—The usual and best method of man-

aging city parks is by an unpaid commission of three or

five members appointed for terms of three or five years
:uid retiring successively, with a view to contiimity of

policy and independence of local politics. Of late, a
strong nn)vement for numicipal efficiency has led to

placing the p;irk department of some cities in charge
of a single commissioner who is chosen for his business

ability rather than for his cultivated taste. This is a
great mistake. Business efficiency in park inanagement
is important but should be secondary to the main
purpose of attaining and preserving landscape beauty
in the large parks and the avoidance of freakishness

in all the parks. The single park commissioner is

dangerous because he has the power and the instinct to

order the immediate execution of any personal notion

or whim, whereas a board instinctively desires to dis-

cuss new jirojects and has to be persuaded of their

merit and wisdom before it will vote for them. In
creative art the best designing is personal, but in main-
taining works of art a consensus of opinion is much
safer. The commission appoints as executive officers

a secretar}' and a superintendent, the latter having
some technical skill, and each devoting his whole time
to the work and receiving a salary. Under the orders

of the superintendent, who receives his instructions

direct from the board, are employed an engineer, local

superintendents, gardeners, foremen, and so on. The
engineer is generally an assistant of the city engineer,

assigned temporarily to park work. When new parks
are to be acquired or plans are to be made for their

development, a professional landscape architect is

employed to advise the boai'd and to make plans, and
is usually retained at least in a consulting capacity
during the period of construction. Some large cities

retain a consulting landscape architect permanently
to advise them with regard to questions of improve-
ment and maintenance affecting the design of the parks.

Statistics.—Rehable statistics of parks are almost
unattainable. The accompanying incomplete compila-
tion h;is been corrected to 1914, except a few items
which are starred.

Name of city

.\lbany. N. Y
Baltimore, Md
Boston, Mass., City,
lioston. Metropoli-

tan
Uuffalo. X. Y
f hicaKO. Ill

'inciiinati, O
flevcland. O
I Jis Moines, Iowa. .

.

Denver, Colo
Duluth, Minn
1 ",.*sex County, N. J.

.

Hartford, Conn
Indianapolis, Ind.. . .

Kansa.s Cit.v, Mo. . . .

Loui.sville, Ky
-Milwaukee, Wis
Minneapolis, Minn.

.

New York City
BorouKh of Brooklyn
Omaha, Neb
Peoria. Ill

Pitt.sburEh. Pa
Philadelphia, Pa
Riehmond. Va
St. Louis, Mo
St. Paul, Minn
San Francisco. Cal-,

.

Springfield, Mass... .

Toledo, Ohio
Wa-shiiigton, D. C.

.

Wilmington, Del. . .

.

Large
parlts

and
park-
ways

5
10
15

14
7

24
11
15
5
7
6
10
7
10
7
5
10
22
2.3

17
6
4
5
16
*4
II
8
3
2
7
5
5

Acreage

283.
2,170.56
2,134.8

9,427.88
861 . 76

3,712.76
2,081 . 23
1,804.907
662.

1,9.33.42
259.

3,199.99
644.32

1,.582. 34
1,902.06
1,.364.9
775.8.58

3,5.36.56
8,445.
1,481.85
866.43
395.

1,191.
6,437.1
*354.
2,620.30
996.28

1,226.
546.88
869.

2,686.91
405.62

Other
spaces

12
40
39

14
49
163
62
35
16
43
42
3
11

14
14
10
30
09
129
15
7
4
11
93
*9

40
50
30
46
27

400
26

Acreage

23.6
130.08
415.88

819.92
367.34

1,037.86
319.62
120.96
55.26

575.08
117.9
33.29
7.97
79.88
93.54
114.7
175.886
246.69
595.
91.91
51.44
36.

121..38
366.01
*31.
144.27
127.21
624.
48.35

.337.65
1,180..36

66.55

Total
acreage

306.6
2,300.64
2,550.68

10,247.80
1,229. 10
4,750.62
2,400.85
1,025.86
717.26

2,.50S.50

376.9
3,233.28
652.29

1,602.22
1,995.60
1,479.6
951 . 744

3,783.25
9,040.
1,.573. 76
918.
431.

1,312..38
6,803.11
*385.
2,764 . 57
1,123.49
1,8.50

595.23
1,206.65
3,807.27
472.17

Total
appropriation

and cost

*.S2,135,700.00
*10,000,000.00
19,310,056.34

19,134
5,000

*29,561
3,390
2,270
1,163
6,598
*550
5,893
2,010
3,478
5,853

*1,003
5,893
7,144,

*50,000
*20,0()0,

2,06(1

1,881

16,3.55,

*0,2.50,

*1.32,

3,079,

2,701,
3,744,
*Ui9,
.597,

4,495,
•422

,462.34
,000.00
060.00
189.76
159.58
,.500.00

000.00
,000.00
483.44
117.11
323.31
890.93
.520.00
„SS2.01
,725.78
,000.00
,000.00
,405.54
,984,02
,447.00
,000.00
,000.00
,3(12.00

,.5,S().24

,605.00
(100.00
,014.85
237 . 00
351.46

Popula-
tion,

1910

102,344
574,575
722,465

1,520,470
446,889

2,185,283
398,452
560,663
94,238

L'.':7.SN.')

,si'.,7.»<.i

512,hS(i

105,107
253,668
273,943
233,216
408,683
333,472

3,667,216
1,916,655
131,093
69,280

557.773
1,549,008
127,628
723,317
231,533
416,912
88,926

180,412
348,077
90,953

Cost per
capita

$20.86
17.40
28.80

12.58
11.19
13.50
8.50
4.05
12.35
23.50
6,30
11.50
19.12
13.71
21.37
4.30
14.42
21.42
13.90
10.45
15.80
27.16
29.30
4.
1.03
4.25
11.66
8.98
1.90
3.30
12.
4.60

3.3 u

333
249
263

148
364
459
166
299
130
123
230
158
139
152
137
158
429
88

405
1,218
142
160
425
228

260
206
225
149
534
93

214
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Bibliography.—"Park" in "American Cyclopedia,"
"Encyclopedia Americana," Johnson's "Cyclopedia;"
Park Reports of the various cities, especially New
York, 1857-1868, special report accompanying plan of

Central Park, 1858; Brooklyn, 1867-1873, special

report accompanying plan of Prosjiect Park, 1866;
Boston, 1879, 1880, 1885, citv document No. 125 of

1880; Boston, Metropolitan District, 1893; Buffalo,

1871, 1886, 1888; Chicago, Report on plan of South
Parks, 1871; Montreal, report on Mount Royal, with
plan. 1881. See "Proceedings American Social Science
A.ssociation, 1870, 1880;" "Massachusetts Park Law,"
state printers, 1894; "Proceedings American Park and
Outdoor Art Association." p_ L Olmsted.

Landscape cemeteries (Fig. 2103).

The cemeteries of the present day have come into
existence from a desire to have burials made at a dis-

tance from centers of population, and among beautiful
surroundings. They are often called "rural cemeteries."
Tlic first one in the United States to
merit this name was Mt. Auburn, near
Boston, Massachusetts, founded in 1831.
Since then the idea of having burial-

places park-like in their character has
been spreading until they contain today
some of the most beautiful landscapes
developed by the hand of man. The wish
to have in the cemetery the beauty of

frees, shrubs, lawns and flowers has
gradually led to the abolition of fences,

coping and other lot enclosures, and a
reduction in the number of monuments
and the size of headstones. There are
many who now believe that the last rest-

ing-place should be surrounded by the
quietness and beauty of these features of
nature's handiwork without distracting
stonework or artificial objects. There are
others who say that "the cemetery should
be a cemetery," meaning by this expres-
sion that it should resemble somewhat
closely the old conventional churchyard
or graveyard, with its multitude of

crowded tomb-stones inscribed with the names and
good qualities of those buried within its walls.

All agree that the cemetery should be so situated and
maintained as to menace in no way the healthfulness
of surrounding neighborhoods. The ideal location is

one where the ground is somewhat undulating and
thoroughly drained by having a porous subsoil, while
the surface soil is sufficiently rich and deep to support a
good growth of vegetation. In some instances, as at
Forest Hills, Boston, and at WoodlawTi, New York,
it has been necessary to blast and remove rock and then
fill in the space with earth. In other cases, the natural
soil has been .so poor that it has been necessary to cover
it with rich earth hauled from a long distance. In still

other cases, it has been necessary to select a clay soil

because there was no other, or to make ground by
exca"ating lakes, using the Tnaterial excavated to raise
the surrounding land, or to inter above ground in
stnictures erected for the purpose, as at New Orleans.
When a site is chosen, it is usually subdivided into

sections antl lots, which must be made accessible by
the construction of drives and walks. A drive should
pass witliin about 1.50 feet of every place available for
burial. The width of the roadways should vary accord-
ing to the size of the cemetery and the probable amount
of driving. If the area is very small, not over 4 or 5
acres, it may be unnecessary to have any road or drive.

In a little larger area, a gra.ss drive 8 feet wide might
suffice; in one still larger, a diiveway 16 feet; and,
finally, a cemetery designed to accommodate large pop-
ulations should have good roadways 24 to 32 feet in

width. Formerly these roadways would have been
made of ordinary macadam or gravel, but with the
increased use of automobiles, the material used for

roadways should be bitulithic concrete, bitulithic

macadam, cement concrete, or brick, preference being
given to the first.

Walks should generally be left in grass and form part
of a continuous lawn, such walks being better in appear-
ance and more easily maintr.ined than those made of
gravel. The location of the drives will determine the
shapes and sizes of the sections. The plans should be
made after a careful study of the ground in question,
the drives being placed so that they will have easy
grades, command good views, and be as few as possible
while being approximately 300 feet apart. When the
ground is irregular in shape, or has steep slopes, or con-
tains streams or lakes or valuable trees, these features
may make it necessary to construct more drives than
would otherwise be needed. They can generally be
staked out on the ground by eye with a better effect

than if drawn first in an office by the use of some

2098. Entrance to an American residence park. Page ISOl.

geometrical curve. They should nearly always be
curved to produce the most pleasing result, a curved
driveway being advisable because : ( 1 ) when the margins
are properly planted certain portions of the ground are
always hidden; thus becoming more interesting; (2)

they insure varied effects of light and shade; (3) they
make the average distance from the cemetery entrance
to the lots shorter than if one follows straight lines and
turns right angles.

An open tract, to begin with, is in many ways pref-

erable to one that is thickly wooded, but groups of

trees or single specimens that have broadened out in a
natural way would be very valuable, since they would
help to take away the naked, forbidding appearance of

land newly planted with young trees. On a vacant
area, it is usually advisable to plant some large trees

for the sake of immediate effect. These can be grouped
about the entrance, a fork in the drives, the top of a
hill, the margin of a lake, or other distinguishing posi-

tion. The objection to a piece of land covered with
thick woods is that the necessary thinning to get suffi-

ient open space will leave tall, spindling trees, unused
to exposure. These are not very attractive in them-
selves, are very likely to die and are liable to be blown
down. If there are thick woods in tl,e land chosen, the

trees chosen to remain should be those that are health-

iest and have the lowest branches. Some of the trees

removed might be cut off at the ground, when the
sprouts springing from the stump will form beautiful

busli-like specimens.
The necessary buildings will vary with the size of the
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cemetery, but they should always be modest in appear-
ance and suitabl_\' enil>cllisheil with shrubbery and
vmes. The othce wouM naturally be placeii i\ear the
entrance to avoid uiuieccss:irY wnlkiuK. but it should not
be built imnuHliati'ly on the liit;lnvay or public street.

The large :u-eh frciiuently built over the gateway is

m.^

•^S^ri:jjv.>ii8-.;:.?.,:.' --'•'-^*"

2099. Vista in a large rural park. Page 1801.

usually too pretentious in appearance and not in keep-
ing with the character of the Ri-ounds. A natural arch-
way of living trees woulil be better. The chapel, if any,
should be placed some distance within the groimds to

give it greater seclusion and quietness.

Whether there should be greenhouses or not cannot
be discussed here on account of the limits of this article.

It may simply be said that with the great variety of

flowering trees and shrubs which we have to choose
from, as well as the thousands of hardy flowering
herbaceous plants, most beautiful effects can be pro-
duced without the expense, the continual labor and
the bare beds more than half the year, which would
follow the construction of greenhouses and the use of

bed<ling plants. Usually the selection for planting of

material found growing in the adjacent country will

help produce satisfactory results with little expenditure
of money and time. To prevent intrusion, a fence
along the boundary of the cemetery is necessary, but
this can be a simple inexpensive wire fence, serving in

places as a support for vines, and in places being hidden
by a belt of trees and shrubbery. No one would now
make the cemetery dreary by confining the planting
to spruces and weep-
ing willows. On the
contrary, everj* effort

is made to secure
bright cheerful effects

by the selection of all

kinds of flowering

happy-looking plants.

The modem cemetery
becomes, in fact, a sort

of arboretum. It in-

cludes some evergreens
which are most suit-

ably grouped along the
boundarj- belt, and
which should contain

all kinds of hardy
pines, as well as some
of the more stifT and
formal spruces. The
planting of Norway
spruces has in many
places been overdone.

2100. Water scene in a large rural park. PagR 1801.

The develojimijnt of attractive

landscapes in cemeteries is of so much imjiorlance that
Mr. Strauch, the greatest cemetery designer that we
have harJ, u.sed to call the present method "the land-

scape lawn plan."
A good landscape in the cemetery is usually the result

of years of growth. It must first be intelligently

designed, and then receive care and attention from

someone familiar and in .sympathy with the scheme
adopted. To insure such attention, and to protect the
int(^rost of all lot-owners, as well as to maintain the
dignity and character of a city of the dead, rules have
bei-n adoiit(>d by ail leading cemeteries. These rules

are the result of stutly and experience on the part of

many men. At a meeting of the Association of Ameri-
can Cemetery Superintemlents, held at Boston, in 1890,
the following rules were recommended by a unanimous
vote of tliose in attendance:

Rule 1. (This should be a general rule, stating the
authority and conditions on which lots are sold and
the restrictions on transfers. The rule, of course, would
have to be varied according to conditions existing in

each cemetery.)
Rule 2. The trustees desire to leave the improve-

ment of lots, as far as possible, to the taste of the
owners; but, in justice to all, they reserve the right,

given them by law, to exclude or remove from any lot

any headstone, monument or other structure, tree,

plant, or other object whatever which may conflict

with the regulations, or which they shall consider
injurious to the general appearance of the grounds; but
no trees growing within any lot shall be removed or
trimmed without the consent of the trustees.

Rule 3. Lot-owners may have planting or other
work done on their lots at then- expense, upon applica-

tion to the superintendent. No workmen other than
employees of the cemetery will be admitted to the
cemetery except for the purjiose of setting stonework.
Rule 4. No iron- or wirework and no seats or vases

will be allowed on lots, excepting by permission of the
trustees, and when any article made of iron begins to

rust the same shall be removed from the cemetery.
Ride 5. The trustees desire to encourage the plant-

ing of trees and shrubbery, but, in order to protect the
rights of all and to secure the best general results, they
require that such planting shall be done only in accord-
ance with the directions of the superintendent of the
cemetery.

Rule 6. No coping nor any kind of inclosure wiU be
permitted. The boundaries of lots will be marked by
corner-stones, which will be set by the cemetery, at the
expense of the lot-owner, wth the centers upon the
lines bounding the lot. Corner-stones must not pro-

ject above the ground and must not be altered nor
removed.

Rule 7. No lots shall

be filled above the
established grade.

Rule 8. All inter-

ments in lots shall be
restricted to the mem-
bers of the family or
relations of the lot-

owner.
Rule 9. No disinter-

ment will be allowed
without the permission
of the trustees, of the
lot-owner, and of the

next of kin of the
deceased.

Rule 10. Mounds
over graves should be
kept low, not exceeding
four inches in height;

and stone or other

enclosures around graves will not be allowed.

Rule 11. Foundations for all monuments, head-

stones, and the like, shall be built by the cemetery at

the expense of the lot-owner and fifteen days' notice

must be given for the building of foundations. The
cost of the same nmst be paid in advance.

Rule 12. Every foundation must be at least as wide

and as long as the base stone resting upon it, and must
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not project above the surface of the ground. All

foundations must extend as low as the bottom of the

grave.

Rule 13. Only one monument will be permitted on
a family burial-lot.

Rule 1-i. (.This should be a rule limiting the height of

the headstones, and the lower this limit is made the

better. Even with the

lawn is considered best.)

Rule 1.5. All stone and
marble works, monu-
ments and headstones,

must be accept(><l by
the superintendent as

being in conformitj' with
the foregoing rules be-

fore being taken into

the cemetery.
Rule 16. No monu-

ment, headstone or
coping, and no portion

of any vault above
ground shall be eon-
strurted of other ma-
terial than cut stone or
real bronze. No arti-

ficial material will be
permitted.

Rule 17. The trustees

wish, as far as possible,

to discourage the building of vaults, believing, with the
best landscape gardeners of the day, that they are gener-

ally injurious to the appearance of the grounds, anfl,

unless constructed with great care, are apt to leak and
are liable to rapid decay, and in course of time to become
unsightly ruins. Therefore no vaults will be permitted
to be built unless the designs for the same are exception-

ally good, and the construction is solid and thorough.
The designs must be submitted to the trustees, and
will not be approved unless the structure would, in

their judgment, be an architectural ornament to the
cemetery.

Rule 18. Material for stone or marble work will not
be allowed to remain in the cemetery longer than shall

be strictly necessary, and refuse or unused material

must be removed as soon as the work is completed.
In case of neglect, such removal will be made i)y the
cemetery at the expense of the lot-owner and contractor,
who shall be severally responsible. No nuiterial of any
kind will be received at the cemetery after 12 o'clock
M. on Saturdays.
Rule 19. The trustees shall have the right to make

e-xceptions from the
foregoing rules in favor
of designs which they
consider exceptionally
artistic and ornamental,
and such exceptions
shall not be construed
as a rescission of any
rule.

Rule 20. It shall be
the duty and right of

the trustees from time
to time to lay out and
alter such avenues and
walks, and to make such
rules and regulations for

the government of the
grounds as they may
deem requisite and
proper and calculated
to secure and promote
the general object of

the cemetery.
2101. Edge of the concert grove in Prospect Park.

Rule 21. The superintendent is directed to enforce
the above regulations and to exclude from the cemetery
any person willfully violating the same.

Cemeteries shoukl be established upon a basis to

enable those in authority to take uniform care of the
grounds for all time. The prices charged for lots should
be high enough to enable a fund to be set aside that will

jield an annual income sufficient to pay all necessary
general expenses. In laying out a new cemetery, those
in charge should seek the best advice available. Such
advice should be based on a thorough knowledge of

landscape gardening and the special needs of biu'ial-

grounds. Much information can be obtained by visiting

Spring Grove, at Cincinnati, Ohio, generally recognized
as the pioneer of park-like cemeteries, and perhaps the

'if #*€'

ii

fi''^ifiy^k

U

115

2102. A park-like effect in a private place.
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best oxaiiipk' m tlio world. (_)uk\voo(ls Coinctory, ut

Tn)y, N. Y., Swan Point Ci-niptery, at I'rovidcnco, R. 1.,

;uid Forest Hills Cemetery, at lk)st()ii, are some of

the prominent examples of the system now in vosuc.
Gracehuid Cemetery, at Chieago, although iiuuh
smaller in area than those already mentioned, contains

best thought of the times, with the best theories of
religion, scienei- and economics. They should be, as
the name implies, sleejiing-places—places of rest and
freedom from intrusion. It seems natural that people
should seek for such a place the very best production
of landscape-art, a place where spreading lawns give a

^

6

2103, Ground plan of a landscape cemetery.

some good landscape effects. There are many other
f*meteries in the vicinity of the largi- cities of the

t'nited States which can be commended on account of

the gfxxl taste disj)Iayed in them. There are others
which, while containing many beautiful trees and
exp<!nsive monuments, include al.so m.any fences, rail-

ings, copings and hi-dges that serve as examjiles of what
to avoid rather than to imitate.

Our leading c(;meteries should keep pace with the

cheerful warmth and sunlight; where jileasing vistas

show distant clouds or the setting sun ; where branching
trees give grateful shade, furnish pleasing objects to

look at, and pla(^es for birds to come each year and sing

again their welcome songs; where blossoming shrubs
delight the eye, jjcrfume the air, and make attractive

nesting-i)la(tes. Such places uuiy seem to. exist more for

the living than for the dead, but the living are the ones
that nee(l them. If it seems natural to choose a most
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Ix'autiful park, a real picture, we might rail it, for a
sleeping-place, it seems strange to put into this picture

obelisk after obeUsk, stone posts and slabs of all shapes
and sizes, and stone tombs within whose walls their

owners hope to have their tlea<l bodies preserved for-

ever. The history of sepulture shows the futility of

trying to preserve one's body or one's name with the
help of stone. A man can hand his name down to ])os-

terity only by his own work, and even if his bo<ly should
be iireserved as long as wore those uf the ancient
Egyptians, it might finally be used oidy for fuel. These
facts should be recognized in the modern cemetery.
The ground should assist in changing the body back
into inorganic forms or to receive the ashes, if the
quicker process of cremation is adopted. The sce-

nery should solace those that are bereft.

It is re])ugnant to our best feelings to use the same
land over and over again, as is done in many cities in

Eurojie and, to some extent, in the United States. A
cemetery is frequently spoken of as the last resting-
place, ami it serves mankind best when it is so in fact,

since in that case, after it has served its purpose of
purification, it becomes a park, a breathing-i)lace for

the people of the city, whose growth is likely to crowd
the vicinity with houses. The memory of past genera^
tions will certainly be sweeter if it is ;issociated with
trees than if it is connected with tombs, catacombs
and pyramids. The problem presented to cemetery
associations is, therefore, how to secure the most
pleasing combinations of growing plants, including
trees, shrubs, flowers and grass; the most satisfactory
views; the most harmonious and restful park, for the
cemetery is really a memorial park.
Those seeking infonnation on this subject will find

it in the reports and histories of the various cemeteries
and in encyclopedias. The development of the landscape
idea in connection with cemeteries is given in some of
the reports of those institutions, that of Spring Grove,
for the year 1869 being especially valuable. The
reports of the Association of American Suiierintendents
contain many papers of interest. The volumes of the
"Modern Cemetery," afterward the "Park and Ceme-
tery," the leading periodical devoted to the interests of
burial-places, contain articles relating to all phases of

the subject. .\11 books relating in any way to landscape
gardening are of value in cemetery work, since they
treat of all its natural features. q q Simonds.

Horticultural phases of civic art.

It is the plan of this work to discuss horticultural
phases of landscape gardening without entering upon
questions of design. It must be said, however, that
problems of structural design and orderly arrangement
are much more fundamental and important to all

phases of civic art than the mere ornamental horticul-
tural treatment. This statement having been distinctly
understood, we may proceed to discuss the horticul-
tural phases of this subject which are indeed extensive
and important.

Civic art may be somewhat accurately defined as
the conserv-ation, improveifient, and utilization of
public property. With negligible exceptions, civic
improvement deals exclusively with public property or
with i>roperty owned by quasi-public corporations; or,

at farthest, with private property administered in the
public interest.

The f(jrms of public property in most common use
are roads, town commons, parks, "squares," play-
grounds, school grounds, church grounds, cemeteries,
railroad station groimds, historic and scenic reserva-
tions, and forest reser\'ations. Some horticultural
treatment is requisite for the develoimient of practi-
cally every one of these; several tyjjcs of public proj)-
erty. This means chiefly the use of trees, shrubs and
grass.

Streets.

In all except the crowded business streets in mercan-
tile and manufacturing sections of cities, street trees

are considered desirable. Indeed some of the finest and
most important business streets in the world are beau-
tifully parked with trees and shrubbery; e. g., Unter
den Linden, Berlin; and the Ringstrasse, Vienna.
The usual method of treatment is to plant a double

row of trees, one on either side of the street, carefully

alined with the street and regularly spaced. These
trees in any certain section should be all of one species

and of one age. As a rule the.se trees wUl be placed
between the curbing and the sidewalk, though other
an'angements are made in special cases. Wide boule-
vards and pretentious residence streets are sometimes
planted with four rows of trees. In this case it is gen-
erally desirable for all of the trees to be of the same
kind and age, though good effects are occasionally

produced by having the two intermediate rows of an
entirely different and contrasting species. Occasionally
a narrow parking in the middle of a wide street may
be planted with a single row of contrasting ornamental
trees such as palms, magnolias, hawthorns or apples.

In many narrow streets it is desirable to plant a
single row of trees which would usually be of some small-

growing and very hardy species such as horse-chestnut
or ailanthus. This single row should be placed just

inside the gutter line on the north side of streets running
east and west and on the east side of streets running
north and south. (For species of trees suited to differ-

ent sections, see Waugh's "Rural Improvement.")
In addition to trees, most streets need a strip of

grass. Indeed the trees will not thrive unless there is

some open planting strip where the soil is exposed, and
this planting strip should practically always be kept
in grass. These grass spaces should be of regular pat-

terns—that is, they should not be cut to pieces by inter-

secting paths and roads—they should be evenly graded
and should be kept well cut and trimmed.

In streets or boulevards where elaborate parkings are
maintained, the horticultural embellishments may
reach to almost any extent. A common treatment in

continental Europe, but one hardly known in America,
is the use of festoons of ampelopsis or clematis. In
America, street parkings are commonly made up of

shrubbery masses, sometimes interspersed with groups
of hardy herbaceous material or even with cannas and
other hothouse plants. The present custom is to
arrange these parkings with marked informality. It

may fairly be suggested that the character of street

development would make a more formal treatment
more effective.

Such shrubbery parkings shoidtl be confined to the
most hardy and resistant sjjecies, such as spireas, bar-
berries, the best viburnums, privets, and the like.

It hardly needs to be remarked that such parkings
are expensive. They should not be undertaken except
in circumstances where liberal treatment can be given.

The initial cost of development, for parking alone,

should run from .$5,000 to $10,000 a mile; and the
average annual uj)-keep from $2,000 to $3,000 a mile.

Country roads.

Tree-plantings along countrj' roads are quite as
desirable as along city streets, although the problem
here is decidedly different. Some species of trees,

p.articularly large-growing conifers, can be used on
country roads which are not available for city planting.
Some objection has been made at times to tree-planting
for country roads on the ground that it prevents the
road-bcfl from drying out, especially in springtime.
This objection is somewhat captious and is not gen-
erally accepted. While it would seem undesirable to
have all country roads everywhere i)lantcd with trees,

it may safely be said that permanent plantings should
be much more extensive than they now are.
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In this connection it seems proper to notice a sciienie

wliii'h is frequently ur^ed in tliis country, viz., the

planting of country- roads with fruit trees. One prime
argument always advanced by the advocates of this

plan is its successful use in Kurope. Extended observa-
tion in all the countries of continental Kurope con-

vinces the writer that fruit trees along country roads
are rather rare. K.speciully unconunon arc cxani|)les of

extensive municipal planting and maintenance of such
fruit trees. M the same time Kurope ha-s certain defi-

nite advantages over America in enterprises of this kind.

Dn the whole the plan seems generally im|)racticable

in America. The exceptions to he noted are rows of

apple trees rather frequently seen alongside of farm
fielils in New York state aiul New Kngland. These
are indeed very b<'autiful and a great addition to the
public pleasure in the use of the roads. They are
iUways held as private property.

Snnic roadn.

Besides the planting of simple rows of trees along
country roads, much more extended developments
will be highly justified in many csi-ses. P^irst of all, the
shrubbery borders along the roadside may be conserved
and improved. Where such natural shrubbery borders
do not exist, they may be planted and such plantings
should be designed and carried out by expert landscape
gardeners, seeing the work is of such general value.

Numerous promising experiments have been made
in the last few years in this direction of developing
attractive road.side plantings.

Such public roadside i>lantings may properly become
the conservation grounds of native species. It is a
signal and unfortunate fact that in many parts of the
country, especially where agriiuilture is particularly

effective, many of the finest native species are rapidly
disappearing. This applies to trees, shrubs and native
herbaceous flowering i)lants. Many of these native
plants are not noxious weeds in the ordinary sen.se.

The weeds in fact are able to take care of themselves
and do maintain their kind against the a-ssaults of

organized agriculture. Many .shy and delicate species,

however, of the utmost interest and beauty, give way
quickly before the i)low. These are the species which
should be carefully iirotected by gardeners everywhere
and which might with special propriety be encouraged
along country roaflsides.

Another similar service of the roadside plantings
may be rendered in the conservation of native birds.

These also, and especially the rarer and more interest-

ing species, are disappearing before the encroachments
of civilization. Some attention paid to the encourage-
ment of birds in these roadside plantings would be
highly justified on grounds of public i)olicy.

There should be considered further the fact that the
country roads everywhere constitute the most ijopular
public parks in existence. The automobiles always take
to the country roads, rather than to the city parks,

from an absolute and almost universal preference.

They find these roads more enjoyable than any other
scenes. This suggests that the roads shoulil have along
man}/ miles of their extent the same careful scenic

treatment which is given to the; scenery and i)lantings

along park roads. This means not only skilful orna-
mental planting, but occasional cutting out of trees
for opening up views, the removal of unsightly obj(^cts,

the abolition of the roa<lside dump, and the subjuga-
tion of the biUboartl.

It may fairly be suggested further that in many
parts of the country- .special scenic roads should be
opened up, the main object of which is to develop
stretches of fine scenery. These should in fact be laid

on such indirect and circuitous lines as to prevent
their u.se by bu.siness traffic. They would follow wind-
ing streams or the shores of lakes, or would climb over
ridges of hills where the views were extensive. This is a

type of landscajjc gardening not generally undertaken
anywhere in the world, but one which seems especially

suitable to the genius of America.

Care and protection of trees.

While it is always desirable to have more extended
l)lantings of trees both in city streets and along coun-
try roads, the preservation of existing trees jjresents

nearly everywhere a more immediate and serious

problem. Street trees are subject to many kinds of

damage. Aside from the usual insect and fungous
enemies, they have to contend against bad soil con-
ditions, against the inroads of telephone linemen,
trolley comjianies, gas mains, electric light wires, and
all similar jiublic utilities which have learned to use
the road for their private profit, and largely to disre-

gard the public rights in tree property. The regula-
tion of gas mains and electric wires is perhaps the most
difficult, as it is the most common, problem of all. In
general, every effort should be made to remove wires
from streets, and where this cannot be done, to see

that they are kept out of the tree tops and everywhere
properly insulated and stayed.

In certain parts of the country, public trees are con-
sidered of such great value that their care has been
turned over to a special officer, the tree-warden. Such
officers should have definite and fairly extended
powers. Their business is to enforce the legal rights of

the jjublic in the trees, and to protect them from the
attacks of private interests as well as from the attacks
of insects and fungi. The tree-warden may easily be
one of the most useful public officers in a municipality.

Along with an aroused public interest in trees, has
arisen an anny of "tree doctors," a consifierable num-
ber of whom are low-grade quacks. Expert service in

the rei)air and preservation of trees is everywhere to

be encouraged, but very cautious tliscrimination must
be exercised. It will not do to assume tliat the com-
pany getting out the biggest advertisements really

knows the most about trees.

Town commons.

In the northeastern states nearly every village has
its town common, a small central ojien space usually
very attractive. It gives indeed a special character to

each town which po,ssesses something of this sort. In
mid-western states there are somewhat similar "parks,"
usually open spaces of one or two square blocks in

extent. In the'southern and southwestern town there is

often a courthouse square having somewhat the same
character except that, unfortunately, the main public
building is usually placed in its center. All such com-
mons, parks, or squares, however, require pretty much
the same horticultural improvement. In general the
embellishment most desirable is to be found in fine

well-grown trees. These .should nearly always be of

the same species and of the largest, most vigorous
native kinds, rather than of any fussy "ornamental"
species. Most public squares or commons are at their

best when the horticultural treatment is confined to
such large trees and smooth strips of lawn. The use of

flower-beds on such grounds is to be generally repro-

bated. While their exclusion is not an absolute rule,

the exceptions are very rare.

Shrubbery borders are sometimes used on these

town commons or parks. In special cases they may be
justified, but the presumption is against them.
When public buildings are i)lace<l on such squares

(they should always be jilaced outside the squares,

facing upon them), it is frequently desirable to soften

their outlines by foundation plantmgs. These should
be of hardy shrubbery, usually such as has fine texture.

Spe('ies of v/i'.cdy growt,h (such as hazel and Rosa
c(iTolina) should be avoided. Species of coarse tex-

ture may be used with large coarse architecture,

especially with heavy rusticated brick or stonework.
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and in positions where lliey will always be seen from a
considerable distance. Attention should be given to

placing on the north side of buildings those species

which will thrive in shade, such as barberry, privet,

rhododendron. On the south side should be placed

plants which will witlistand the sun; and perhaps some
drought, for example, spireas, coral berry, ceanothus;

The treatment of parks is more fully discussed else-

where (see Parks, page 1801).

Scliool grounds.

School grounds throughout the country are generally

neglected. They present a bare, unattractive appear-
ance wholly inappropriate to their use. This condition

is widely recognized and nearly every commmiity is

anxious to correct it. The problem, however, is difficult.

Generally speaking, large trees are the most u.seful

amehoration for school grounds. These should be
placed especially on the south and southwest sides of

the school-house in onler that the shadows may fall

upon the building during school hours. Large-growing
native species are particularly desirable, although
throughout the northern states the common domestic
apple tree seems entirely appropriate, especially for the
rearward parts of school lots.

Good lawns are very desirable on school grounds
wherever they can be maintained. They are, however,
admittedly impossible in many cases.

Border plantings of shrubbery may be attractive,

especially at the backs of school grounds, and more
especially upon large grounds. Foundation jilantings

about the building are nearly always desirable when
they can be maintained. Other horticultural embellish-

ments such as flower-beds, are to be looked upon with
disfavor.

On large school grounds such as every country dis-

trict ought to have, there should be maintained school-

gardens. In addition to the regular school-gardening
work, good country schools should undertake to main-
tain small arboreta of native species. Th&se may also

be developed in the form of bird-gardens, adding inter-

est to the gounds and supplying material for constant
study.
Grounds designed for play must usually be bare.

In some cases turf can be maintained, and is of course,

desirable wherever it is possible to have it. Shade trees

should be supplied wherever there is room, especially

about the margins.

Church grounds.

The church grounds present no such difficulties as

are found on the school grounds. They are rarely over-

run by crowding multitutles. There is ample oppor-
tunity for every sort of horticultural improvement. It

is surprising that this opportunity is not more widely
acknowledged. The small country church is especially

in need of good tree-plantings, but even in villages of

cf)nsiderable size the church grounds are large enough
to use a number of large trees. Foundation plantings
of shrubbery are effective with a great many church
buildings, especially stone buildings of Gothic type
with buttresses. The plain wooden churches of the
Middle West also need foundation plantings wherever
they can be suppliefl.

It woukl seem best in connection with many church
grounds to develop pleasant outdoor playgrounds,
social grounrls, or even such places as would be par-

ticularly adapted to outdoor meetings. In many parts
of the South and West, outdoor evening church ser-

vices are decidefily popular during the long summer
months. But definite and proper provision for them
is rarely made.

Cemeteries.

The park cemetery is a distinctly American idea and
is of such importance that it is more fully treated in a

separate article (see Cemeteries, page 1807). At this

point we may merely call attention to the squalid

unkept rural and village cemeteries, where very simple
improvements would be highly valuable. These would
consist chiefly of plantings of good trees and shrubs
with such turf lawns as could be kept up.

State, county, and national parks.

Another form of the public improvement which is

destined to play a conspicuous part in American life

in years to come is the larger public i)ark maintained
by county, state, or by the nation. These all of course

retjuire extensive horticultural development, chiefly

in the planting of trees and the maintenance of native
shrubs and herbaceous species. The national forests

really belong in this class. In them the conservation
and exiiloitation of the tree flora has both an economic
and a social value. This general matter, however, is

discussed under Parks.

Home grounds.

Most village improvement undertakings make a
strong point of the improvement of home grounds.
This, however, is based entirely on the public interest,

the public in fact, having a very great concern in the
attractive appearance and sanitary condition of all

home grounds. The horticultural treatment of the

home grounds is a subject which has received very
general attention in America. The .selection of trees,

shrubs, and other ornamental materials is naturally

controlled chiefly by personal taste of private owners,

and it seems impossible here, without going too far

afield, to give specific directions on this sort of work.
As the problem is approached from the village improve-
ment standpoint, results are frequently aimed at

through some form of emulation. Various kinds of

public contests are established with prizes for the

best-kept front yard, the best-developed back yard, for

the best flower-garden, and so on. Where such con-
tests have been wisely planned and tactfully directed,

the results have been good. Frank A. Waugh.

Landscape extension.

The field of university extension work in landscape
gardening, or "landscape extension," is the education

of the people of a state from the apathy that toler-

ates bare home grounds, badly planned cities, and
wholesale destruction of native scenery and vegetation.

Much work in this direction has been done, and
always will be, by private landscape architects, by
nurserymen, and by magazines and newspapers, but the

best opportunity for educational work of a fundamental
nature hes with the state universities and agricultural

colleges.

Popular demand for landscape extension.

The most obvious demand for landscape extension is

the endless succession of letters asking for help in design-

ing and planting home grounds that are too small to

justify employing a private landscape gardener. This

need is met, to some extent, by conunercial agencies that

give "free plans" in order to get profits from the sale of

planting materials. Some of the work done in this

way is of good grade, but much of it is of a gaudiness

and artificiality that represents a natural swing of the

jK'ndulum from apathy. The money antl time wasted
on the gardenesque style of planting has been saved to

many individuals by showing them how nations and
individuals pass through showy and artificial stages

before arriving at the naturalistic. Letters from the

pc()i)le clearly indicate that they wish the guidance of

public taste in landscape gardening entrusted to

educational rather than commercial agencies.

A second popular demand for landscape extension

comes from organizations that ask for help in making
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compn-Iionsivc designs for communities. Siioh work
is even more vital tlian <lesij;ninfi hoine ^rounils, l)('rause

it does not mei-ely T'onsitler beauty, but gcies deeply
into the housing iirobleni and all other factors involving

the health ami prosperity of every inhabitant. Ordi-

narily such designs must be made by city planners,

but landscape-extension workers can render the state a
worthy and invaluable service by helping to etlucate

each comniunity to the city plan as an ideal towanl
which local forces should work steadily, year after

year.

A third popular demand for landscape extension is

for technical aclvice on all public problems involving
beauty. Hoad, bridge, drainage, and other projects

often threaten the needless destruction of beauty which
it would cost much money anil many years to repair.

Local ])rotests are entitled to a fair hearing and organi-

zations sometimes ask that expert valuation of the
natural beauty involved be present etl before courts,

and legislative bodies. Organizations interested in

conservation are continuously asking for advice on
aims and methods, as well as popular lectures. The
state legislature is besieged by various bodies with
competing propositions for arlditions to the state park
sj'stcm. A logical outcome of all such unrelated
efforts is a survey of each state's resources in natural
beauty, showing low-cost lands unsuitable for agri-

culture, their location, size, character, ownership,
salable value, relative importance to the people, dangers
threatening valuable scener-: and how these dangers
can be avoided. Such a survey naturally leads to a
comprehensive policy for state-owned reservations, and
for some control of the great scenic features of state-

wide interest, which, in states having no mountains,
hills, or seashore, generally comprise water-courses of

all kinds, including drainage - ditches, railroatl and
traction rights-of-way, and the roads. Some of these

problems will be undertaken by private landscape
architects through commissions, and some by state

landscape architects, permanently employed, like state

engineers and architects of state highways, waterways,
health, sewers, buildings, and lands. Obviously, .such

work is related to landscape extension, and such com-
missions or officers may be located at the university
for the same reason that a state often locates there such
departments as the natural history, geological, and
water surveys, anfl the like.

The aim of landscape extension is to teach the people
the best ways of designing and planting public and
private grounds for utility, health and beauty. Land-
scape extension is the democratic side of an art that
has been too aristocratic. It is i)art of a national
desire to popularize all the fine arts, as music and the
drama have been brought into the daily life of the
masses by means of mechanisms and moving pictures.

Such aims can never be realized wholly by professional

and commercial agencies since economic necessity

often forces them to subordinate public needs to private
gain. The people should have a .set of representatives

who decide every question ri'lating to outdoor efiiciency

and beauty from the standpoint of the people. In
thLs article all questions are so (;onsidered.

The lines of work are too varied to be treated here in

detail. Some of the most obvious and popular ones may
be named and illu.strated in a constructive way under
the five hea<lings of individual, ruial, town, corpora-
tion, and state opportunitii^s.

Indiwlutd opportunities.

De.xigning farmn and farmsteads.—Some work h.a-s

been undertaken in several states in planning whole
farms for efficiency, and men an^ now being trained

for thi.«) work. Many farmstead plans have been made
by students in agricultural colleges, under the direction

of an instructor. Mail-order plans are not made by
private land.scape architects, and farmers, as a rule, will

not pay for a visit. The great oi)portunity of landscape
extension is to show the fanners how to make surveys
and furnish enough inl'oi'niation to enable an expert to

design the farm layout with the cost of a visit.

Hiiiiir groiitid.-i in cities.—Technically the design of a
small city lot is much the same as that of the farmstead,
but with less chance for enframing views, more need of

screening imsightly objects, and often a narrower range
of materials, owing to smoke, gas, shade, and the like.

City peojjle ;u-e more eager to sjienfl money on home
grounds than country jieople. .\fter a twenty-minute
talk at Peoria, Illinois, 7.50 out of 2,600 persons signed
pledges to do some ijermanent ornamental pla,iting

within a year. Later these persons were asked how they
kept their promises. Those who replied had s()ent

about .SS,000 in the two years, ending November
25, 1914.

Rural community opportunities.

Community plans.—Small communities can often
direct their growth without exj)ensive changes. Good
work hiis been done in Massachusetts in flesigning

rural centers. Facilities for such work will probably be
furnished in several states under the Smith-Lever law.

The census classifies as "rural" communities having
2,500 inhabitants or less. Some of these communities
can afford to employ private city planners. Others may
have to be designed by state aid, such as landscape
extension can provide. Illinois has a community advisor
and a director of community clubs who help local

organizations federate toward the permanent improve-
ment of rural communitic;s.

County court-tiou.se grounds.—The planting of $10
worth of vines on the walls of a court.-house may be the
first step towarfl a county plan, such as that made for

Moore County, North Carolina. The farm advisor
movement is beginning to bridge the gap between town
and country. Trenton County, Missouri, is one of the
first to unite all business men (including practically

aU of the farmers) in a single county improvement
organization.

Town.'ship paries.—It is now recognized that country
people need parks and jjlaygrountls quite ;us much as

city peojjle, and that they are entitled to have some-
thing of a higher grade than amusement parks run by
commercial interests. Leaverton Park, near Palestine,

IlUnois, is a high-class farmers' park organized under
a little-known law permitting several townships to

unite in levying adequate taxes for making and main-
taining rural parks.

Town opportunities.

Town planning and planting for efficiency and beauty.

—Massachusetts has a law requiring every city of

10,000 inhabitants or more to have a city plan. Such
plans should be made by private landscape architects.

The fimction of landscape extension is to promote the
ideal of a city ])lan and to fiu'nish, on request, the names
of two or more competent city planners.

School grounds.— It often hai)i)ens that money can be
raised for planting, but not for plans. In such cases

landscape extension may furnish designs. Such work is

educational to children and townspeople, and the

results, though quickly attained, are permanent.
Street trees.

—
'I''he needless butchery done by wire-

using corporations leads to frequent requests for lec-

tures on street trees. Such efforts commonly result in

the establishment of a shade-tree commission or city

forester, controlling the corjjorations in harmony with
laws like those of New Jer.sey, Ohio, and Massachusetts,

as presented ii\ SolotarolT's "Shade Trees."
Neighborhood planting.—Frequently the greatest

improvement that can b(! made in the shortest time and
at the least cxi)ense is t(j iilant the front yiirds of a
single street for three to five blocks. Shrubbery for

foundations and for connecting the whole street into a
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p:rrk can often bo planted at a cost of $1.5 to $25 for a
family. This work i.s expensive to a state, owing to

the large number of persons whose ta-ste must be
educated to conform to a plan that will set a higher

standard for the community. However, such effort

greatly stimulates the jilanting of home gi'ounds in

all pai'ts of a town. There is serious danger of debasing
public taste by leaving neighborhood planting to

commercial agencies that make no plans and merely
plant "best sellers," especially curiosities and other
gardenesquc materials. Careful plans should be made
by state aid in the many cases in which the cost of

experts cannot be afforded.

Corporation opporlunilies.

Railroads.—The first duty of railroads toward public

beauty is commonly thought to be the building of good
stations and planting of station grounds. The Boston
and Albany and the Pennsylvania have already begun
to beautify theu- rights-of-way in a permanent and
naturalistic manner. Theoretically, the principles of

wild gardening can be appUed to rights-of-way so as

to save the wild flowers and shrubbery, with little

more expense than the cost of mowing everything. It

is probable that railroads running through monotonoas,
level countries, can restore or create a characteristic

type of scenery at reasonable expense. Some even
think that this can be dr>ne in such a way as to

increase passenger traffic. The laws which, the rail-

roads assert, compel them to cut down all bru.sh and
weeds, have been interpreted by lawyers to refer only
to noxious vegetation.

Traction lints.—Interurban lines sometimes ask for

advice on the merits of plans submitted for trolley

parks. These are generally in the gardenesque style,

where naturaUstic treatment would be better for the

people. At least one line has shown a tlisposition to get

better plans and consider a comprehensive policy for

aU its parks and station grounds.

Stale opportunities.

State parks.—Every state needs large reservations of

cheap land where the toiling miUions may restore the
energies necessary to do the world's work. Wisconsin
and other states have reservations where laboring

people who have only two weeks' vacation may camp
amid wild surroundings. Every type of natural scenery
should be represented, for scientific and educational

purposes.
Waterways and drainage.—Great public improve-

ments, Uke flood prevention and reclamation projects,

are commonly conducted without regard to the rights of

beauty. Competent landscape architects should be
employed in all large engineering works affecting the

face of nature. Water-courses are commonly treated

as sewers and otherwise defaced. Landscape extension

can arouse each local community to do its share toward
restoring beauty to the watercourses.

Roadside planting.—Every state and county can have
a great rural park .system without the cost of buying
land, by saving or restoring to the roadside the native
trees, shrubs and flowers. The famous drives connect-
ing Madison, Wisconsin, with the surrounding lakes,

afford a good example. The comjjrehensive plan now
being made for the Lincoln Highway, contemi)lates a
consistent scheme of roadside planting from the

Atlantic to the Pacific. Several miles of planting have
lately been done near Monticello, Sidell, and Har-
rington, Illinois. The cost of restoration varies from
SoOO to SL-'iOO a mile, or about 10 per cent of the cost
of constructing concrete roads.

State character.—()ne of the greatest opportunities of

landscape extension is to show how every home and
town may connect with a large scheme to give the
whole state a characteristic beauty. The Middle West
had developed a prairie style of landscape gardening

based upon conservation and restoration of native
beauty and rei)etition of the horizontal line of prairie

land or sky, by means of trees and shrubs with horizon-
tal branches or flower clusters. One designer has sub-
mitted an itemized list of $6,000,000 worth of work
accomplished from his plans in the prairie style since

1901. Each state may have something like the "Illinois

way of planting," which is the use of a high percentage
of permanent materials native to the state.

Methods of landscape extension.

All activities of landscape extension except admin-
istrative, can be summarized under the heads of lec-

tures, publications, and design.

Lectures.—These are necessarily illustrated, and high-

grade colored lantern-slides are much more effective

than plain ones. Before-and-after pictures showing
money spent in the state on permanent native plant-

ing are more convincing than random, theoretical, tem-
porary, or foreign subjects. Apathy may be indicated

by those who stay away, but those who attend the

lectures are generally enthusiastic to the point of

making pledges, and of a.sking for more state aid in

design than it is proper to grant. Mere enthusiasm for

wholesale public planting often leads to poor arrange-

ment, unfit material, and neglect of cultivation. Care-
fully organized campaigns give better results than
individual lectures. Traveling expenses are paid by
local communities.

Publications.—The traditional type is the practical

circular, which is essential, but presupposes general

interest in planting. The inspirational type is exem-
plified in a type or form of iiublication that contains

many illustrations, for the reason that landscape gar-

dening must be taught chiefly by means of pictures.

Since truth in landscape gardening is not exact but
comparative, the pictures may well be arranged in

contrasting pairs.

Design.—In rich, old communities the people are

not apathetic, but willing to improve if someone will

show them what to do. Therefore, after every lecture,

each community is likely to ask for a well-designed

demonstration. In the West, many communities
have no example at all of landscape gardening, or a
poor and antiquated one. They will wait indefinitely

unless the state supi)lies a standard. Such designs have
been supplied on conditions about as follows:

1. The project must be educational. Therefore, it

should not compete with landscape gardeners, and it

should be the smallest unit that will stimulate a large

amount of designing and planting.

2. It should be for public, not private, benefit.

Therefore, front yards may be designed in street plans,

but not back yards, except for corner and vacant lots

where screening of unsightly objects may be necessary.

3. A reasonable guarantee must be furnished before

the plan is made, that a definite sum of money will be

spent, if the plans are acceptable, and adequate pro-

vision must be made for maintenance.

Some results of landscape extension.

At the end of its second year, the Division of Land-
scape Extension at the University of Illinois had
5,200 pledges "to do some permanent ornamental
planting within a year." The signers were then asked

to tell how they had kept their promises. The number
who replied were 991, or 19 jier cent of the signers. Of
these, 206 spent nothing, while 785 spent a total of

$75,117 (not including labor), the average being nearly

$76. The mean expenditure of those who spent over
.$ 100, was $392. This class is composed of persons who
can afford the services of a landscape gardener. The
mean expenditure of those who spent less than $10(J

was $22. This represents the general public which
commonly thinks that it cannot afford the services

of a landscape gardener. The average expenditure ($22)
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is about five timos as liigli as cxpfctcd. Not all of this

phuitin;; \v;is ihio to the intliion<-i' of laii(lsca])(.- oxti'ii-

sion. for many iH>rsoiis hail (U'tcriuincil to plant .sonio-

tliinp before they hoard a lerture or read a cirenhu-.

In such crises, the extension service often influenced

tiie jK'ople to choose more api)roi)riate plants and
arrange them in better \va>s than they could have
done without state aid or with connnercial aid.

lidatiot) to prifalc landscape gartlcncrs.

Obviously, lamiscapi- extension should develop in

harmony with the priniiples laid tlown liy the American
Society of Limdscape Architects for the elevation of

the profession. It is a fieneral iiolicy for iniiversities to

show no favoritism and therefore always to suggest

two or more men coni|)etent to do any particular piece

of work.

Relation to nursertftnen.

Landscape extension should be in sympathy with
the ideals of the American Nurserymen's Association,

so far as they agree with educational and professional

standards. Incidentally, the propaganda creates much
business for nur.serymen, but its prime purpose is

education. Therefore, when persons submit plans in

the gardenesque style made by nu^sen^llen, and ask
for criticism, landscape extension workers should
inform both parties simultaneously that the natural-

istic style is considered superior to the gardenesque by
the profession, and should furnish, on request, a list of

landscape gardeners practising in the state. When
prices are habitually excessive, the nurserymen, at

least, should be informed. A university cannot reck-

lessly promote mere quantity in planting; it must stand
for quality and fair play. Landscape extension gen-
erally deals only with permanent materials, leaving to

other agencies the promotion of temporary plantings,

as well as fruits and vegetable-gardens.

Historical note.

The phrase "landscape extension" was used officially

in February, 1914, at the University of Illinois. Prior

to that, university extension work in landscape gar-

dening liad been undertaken in several states, notably
in Ma,ssachusetts, but incidentally to regular teaching.

The first state to employ a man to give his entire time
to landscape extension was IlMnois, where the work
was begun in October, 1913. It is organized under the

Department of Horticulture. Since then full-time

workers have been engaged in Massachusetts, Iowa,
New York and elsewhere. Wilhelm Miller.

Lawns and lawn-making in landscape planting.

For most persons the word lawn bears a vague
meaning, compounded of their recollection of gras.s-

covered spaces dotted over with trees and shrubs, and
of broa<^i areas covered simply with closely mown turf.

Both are correct impressions: but tho more important
feature is that a lawn shall be an open area of grass

space (Figs. 2104, 21()."j). Many exceptions or addi-

tions to this definition may, however, be admitted. A
great white oak, for example, rugged and jiicturesque

against the evening sky, needs only to be seen to fur-

nish an ample excuse for its retention on any lawn.

But this would be a happy chance, not affecting the
principles which should govern the construction of a
lawn on an open area.

It rnay rea'lily appear that the lawn will, as originally

designed, prove U>o sunny or too strongly wind-swept
over its extended expan.se; but the remedy for this will

be found to lie not so much in planting single trees or

detached groups of trees over the uncovered area, as in

ext<;nding limbs, points, promontories and peninsulas

of trees or trees and shrubs directly out from the main
body of bordering plantations which will usually frame

the lawn and the dilTerent pictures that will a))i)ear in

any proix'rly unified scheme of landscape gardening.

The art of the designer will (lis])lay itself in determining

the relative sizes of the lawns and these inclosing or

framing plantations. A carefvil eye must, of course, be
given to the individuality of the lawn itself, which

2104. Ground-plan of a nature-looking grass space, showing
relative importance of lawn and planting.

should never be allowed to run over into the neighbor-

ing plantations. A like principle applies to all kinds of

art—it is fundamental and vital in its character. The
reader may fancy that its application would tend to

limit the beauty of landscape gardening by eliminating

certain features of natural beauty, such as trees, shrubs,

and beds of flowers, but if he will look at an open lawn
with discerning and sympathetic eyes, he will find that

the "moving cloud-shadows, waving grass, rich patches
of dark and light green, studded with the starry radi-

ance of the humble flora of the grass, and the hundred
incidents of blazing or subdued color and form that

appear on the surface of an open meadow," need no
added beauty of tree or shrub to perfect their nearly

unapi)roachai)le loveliness. So important does the

writer consider the essential and peculiar beauty of

the lawn as distinguished from that of any other part of

th(^ home domain, that he always feels inclined to term
it the true focus of the picture, the central point of

interest in any landscape gardening design.

This being the case, it behooves us always literally to

leave no stone unturned or clod of earth untilled and
unfertilizeil in order to secure a satisfactory open lawn.

Did the reader ever see such an one? Let him answer
frankly to himself whether he has or has not seen a

lawn which showed no traces of quick-grass and other

early weeds in July, nor any summer grass and later

weeds in August and Sci)tember,—above all, a lawn
which W(nil(l stand a pnjtractcd drought without
artificial watering. Very likel>- he will think it is impos-
sible to make such a lawn under the conditions of soil

and climate which each and all of us are apt to believe

specially characteristic of the spot of groimd on which
we live. Perhaps, on the other hand, he will declare that

he has seen such a lawn in some remote place, but if we
question him, ten chances to one we shall find that his

observation of this exceptional lawn is limited—that he
has not wintered and summered near it, or seen it dur-

ing i(s periods of "storm and stress." The writer knows
one place where such a lawn can be seen, and he refers

to it, not because it is projierly a lawn, for it lacks the

requisite framing plantations; but it is perfect in the

first essential of a good lawn—it is a piece of perfect

lawn grass. A brief description will show how this

standard of excellence was reached. The lawn consists

of small [latches of grass turf on a private farm in Man-
chester, Connecticut. Each jiatch was worked and
turned over with various ingeniously contrived hoes,

forks and rakes until the last lurking weed was removed
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that could be found by dint of skill and untiring

patience. The soil was that of an old garden, and natu-

rally good. It was tilled in the most thorough manner
and not fertilized at all, for fear new weeds be intro-

duced. Then, in this mellow and recejitive medium,
were set cuttings or joints of the hardiest and most
luxuriant varieties of grasses which had been discovered

by months and even years of keen and intelligent

search in the old meadows of both the Okl and the New
Workl from Austria to Australia. The result is an
ehistic firmness, an endurance, depth and riclmess of

the turf which suggests to the tread the deep pile of

some Eastern carpet woven in a hand-loom.
But all can not attain this standard on their law-ns.

For those who do not look higher than the ordinary

standard—and even this is none too often desired, or

even understood, by the general public—the following

directions for lawn-making may be given

:

1. The lawn should be carefully graded, either con-

vex, level or concave, in such comparatively long, suave
and graceful lines as will accord with the peculiar con-

formation of the ground (Fig. 2106).

2. Plow, harrow or spade, and fork the soil of the
lawn to a depth of 2 feet, if possible, and keep remov-
ing the stones and burning the gathered rubbish for

several weeks, or as long as you can persuade yourself

to do it, or pay anj'one else to do it; with the full

assurance that no matter how much you do, you will

not be likely to destroy all the weeds and win the very
best possible results.

3. Enrich the soU by a covering of still richer mold.
Next to this in efficiency are bone-dust, lime, superphos-
phate, nitrate of soda, and nitrogenous manures like

ground flesh and bone mixed in proportions suited to

the special soil, which may vary materially in a dis-

tance of a few hundred yards. The usual proportions

are one ton to the acre of ordinary artificial fertilizers,

such as superphosphate of lime and bone-dust, or

fifteen to twenty-five of well-rotted stable -manure.
If artificial fertilizers are not available, then take cow-
manure, sheep-manure, or last of all, because it is the

most productive of weeds, ordinary stable-manure.

These natural manures are, after all, the best, save for

their weed-bearing qualities. They will need composting
with several times their bulk of good soil and even
spreading and harrowing or raking in throughout the
surface of the lawn.

4. For turfing, the cleanest grass

seed that can be obtained at any
price will be found the best in the

end. The bulk of this seed should be
Kentucky blue-grass or June-grass
(Poa pratensis) mixed with red-top or

herd's-grass (Agrostis alba var. vul-

garis), or Agrostis canina, the Rhode
Island bent-grass. The advantage of

using several kinds of grass is that
the first-comers hold possession of the
ground against incursions of weeds
until the stronger but slower-growing
Kentucky blue-grass gets complete
roothold, when, in the struggle for life,

the earlier growths of grass, being
weaker, go to the wall and are crowded
out of existence. How fine this blue-
grass may become under favorable
conditions it will be needless to point out to those who
have seen the grass meadows of Kentucky.

5. On a calm day the seed should be sown evenly
over the lawn surface—a task which can be well done
only by much skill and experience. The ground will

then need careful raking with a fine-toothed iron rake,
and rolling with an iron roller, the heavier the better.
In very dry weather or very windy weather it is hardly
worth while to sow grass seed.

6. .Xs soon as the grass has grown 3 or 4 inches, cut it

first with a scythe and afterwartl with the lawn-mower,
in order to secure a good thick-set turf. Every spring,

an<l oftener if wet weather prevails, a compacting with
the iron roller will serve a good jiurpose. Fertilizing on
the top of the lawn in the winter is always in order,
provided the remainilers of rubbish from the stable-
manure that may be used be removed early in spring
before the grass starts.

7. The last and perhaps the most important care to
be given the lawn in the process of its establishment is

the weeding of the first siumner. The next is the weed-
ing of the second summer—and the third is the weed-
ing at any time it may need it, no matter how many
years may have elapsed since its construction. The
onion-patch and the flower-garden need no more weed-
ing than the lawn, if for no other reason than because
the use and beauty of either onion-patch or flower-
garden can never, combined, equal those of the home
lawn. In it, skill and patience and the love of beauty
find abundant reward. Samuel Parsons.

Lawns for the South.

For many years handsome lawns in the South were a
rarity, and it was the impression, generally, that good
lawns were not possible in that region. Unfortunately,
many kinds of grasses not suitetl to certain sections of

the South were sown. Being unadapted to the soil and
cHmate, consequently failure followed.

By careful and judicious selection of the hardier
varieties of grasses, and a proper and careful blending of

them, beautiful lawns are now possible in almost every
part of the South, but, to be successful, the soil must be
pro]jerly ]jrepared and fertilized. Most of the southern
soils contain an excess of acidity, and, therefore, this

must be corrected by an api)lication of lime. This
should be used at the rate of 1,000 to 3,000 pounds to

the acre, and should be evenly distributed over the
area to be treated. Soils lacking in humus should have
this deficiency suppUed by the following treatment:
Cow])eas, soy-beans and velvet beans should be sown
in the spring, and crimson clover in the fall, and when
matured, cut and allowed to lie upon the ground for a
few days, then chopped up fine with a cutaway harrow,
and properly turned under, so that none of the stems
and roots remains on the surface. Apply a good high-
grade fertilizer, bone-meal, sterilized sheep-manure.

2105. An open area of grass space.

or a material containing a high percentage of phos-
phoric acid, nitrogen and potash. Apply at the rate of

500 to 800 pounds to the acre. This should be thor-

oughly incorporated with the soil. In the spring,

previous to preparing a lawn for fall seeding, thoroughly
rotted barnyard manure can be used. The only objec-
tion to barnyard manure is the risk of bringing foreign

weeds and grass seeds into the lawn. Before putting
in the seed, the ground must be very carefully graded
and raked smooth. Seeding should be done at the rate
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of fifty to one huiuhvil iioumls to tho acri', uoconlint;

to the variotios used. _l\aUi' in tlio seed lif;lilly and tlu'll

roll. N'ovLT attonipt to sow gi-ass soeil on a windy day.
In the spring a toji-nlrcssing of bone-meal should be
applietl.

Mow the lawn regularly, ^\'ater when needed, but
apply so it will fall lightly on tln^ ground. Many lawns
are ruined by applying the water with too great force.

xs^SSS-

2106. An easy grade for a lawn.

For the extreme South, Bernuidivgrass {Cijnodon
Dactylon), St. Augustine-, Charleston-, or goose-grass
{Stenotaphrum secundalum) are the best. About Miami,
Fla., a fine-leaved form of Korean lawn grass, Oslcrdamia
malrella (Zoysia tenuifolia) is very successful, withstand-
ing drought well. The Bermuda is a plant of trailing and
stoloniferous habit. It is a native of Intha. It is wiflely

disseminated throughout the South and is a most valu-

able and reliable grass for pasture. Unfortunately, \vith

the first approach of frost it turns brown and does not
present an attractive appearance during winter.

When it is not desired to tear up a Bermuda lawn, it

can be given a bright and cheerful aspect during winter

by first cutting the Bermuda-grass very clo.se, then
scarifying same with a rake or small cutaway harrow,
the blades set straight so as not to turn up the lawn,
applying a liberal amount of bone-meal and sowing
a good lawn grass adapted to the locality. Rake this

in and roll.

A Bermuda-grass lawn can be made by cutting the
roots in short lengths, chopping with a hatchet, or
passing roots through a feed-cutter, and sowing the
roots broadcast, and plowing in lightly; or the uncut
roots may be planted in furrows, same covered to a
depth of 4 inches, the ground then leveled and rolled.

The roots may be planted in autumn, or from February
until May, but, when they are planted late, care must
be taken that the roots arc not exposed to the sun so as

to dry out. The Bermuda-grass will give excellent

results if kept well enriched and frequently mowed. It

adapts itself to almost any soil, except that which is

extremely wet.
The St. Augustine-grass is an early-growing peren-

nial plant, with flat or channellefl leaves. It is found
naturally in the pine-barren swamps and ponds from
Florida to North CaroUna, and it is well lidapted to

the sandy soil of the coast, even those which are com-
monly termed "salt-water lands." It is, therefore, of

unquestionable value for such localities. This grass is

grown from rootlets, [)lanted in rows a few inches
apart, but, to get the best results, the soil must be well

prepared and fertilized. It rctjuires frequent apjilica-

tions of the lawn-mower. It is a coarse grass, but hiis a
good color and adapts itself to soils where few other
grasses are possible.

Joint-gra.9s (I'nspahim dislichum) is a native of the
South and is usually found in moist or low grounds. It

can be \Jtilized in soils that are too wet tf) suit Ber-
muda, but, at b(wt, makes an indifferent lawn, as it is

of low creeping and not sufficiently den.se habit.

For the middle sections of the South, some good mix-

tures of the ilitTerent hardier grasses, thoroughly
tested, have been made, and when the ground has
received the pr<ii)er preparation, satisfactory results
have been attained.

For the upper or mountainous sections of the South,
blue-gra.ss and many of the mixtiu'es of the hardier
gi-asses are very successful. l. a. Berckm.\ns.

LANSIUM (from the Malayan name lansa or
lanneh). Mviidcc^. A small group of oriental trees,

'fix
^^ which one species is cultivated for its edible

.^i fruits.

_'
' The genus is allied to the umbrella tree (Melia)

grown in the S. U. S., and the tropical mahogany
,x (Swietenia). Lvs. imparipinnate: fls. produced in
* axilhu-y panicles; sci)als 5, petals 5, the 10 star

,^- mens formed into a tube: fr. a berry, 5-celled,

each cell containing 1 or 2 seeds.—Species about
4, in India and Malaya.

domesticum, .Jack. Langsat. Lansa. Lanseh.
Lanzon. Ai'Eu Ayer. a medium-sized, rather
slender tree, native of the Malayan Archipelago:
lvs. with 3 or more pairs of elliptical to obovate,
alternate, shortly iietiolulate Ifts., about 4—6 in.

long and 2-3 in. broad: fr. globose or ovate, 1-1 34
in. long, calyx persistent, the sepals small, dry,

browTiish; seeds 1 or 2 developed, remainder usually
aborted, of variable size, oval; testa membranous.
—The langsat is frequently seen in the markets of

Manila, Canton, Singapore, Penang, and other cities

in that part of the world. The round to oval frs. are

borne in clusters, and are not unlike loquats in general
appearance, except that the color is a dull straw or

brownish yellow, and the thick leathery skin, which
does not adhere to the flesh, is pubescent on the sur-

face. The flesh separates into 5 or less distinct segms.
like those of an orange, and is white, translucent, very
juicy, and of a subacid pungent flavor, sometimes tast-

ing slightly of turi)entine, especially if the thin mem-
brane which surrounds the segms. gets into the mouth.
It is eaten fresh or prepared in various ways. Ward
wrote that the langsat ''is by many reckoned the finest

fruit in the peninsula. The month of July is the season
at Malacca when it is had in the greatest perfection."

Its season extends to Sept. A variety known as "duku"
or "doekoe" is larger than the type, and considered

much the better of the two. Both the duku and the
langsat are commonly planted in gardens, and spring up
along the roadsides. They have recently been planted
in S. Fla. and the W. Indies. The duku is produced in

smaller clusters than the langsat, and is spherical in

form, varying from 1-2 in. diam. The skin is about }^in.

thick, leathery, dull brownish yellow in color, covered
with a thick grayish i)ubescence. The flavor is very
pleasant and refreshing, scarcely comparable to that of

any temperate fr. The seeds retain their vitality for

some time, if not allowed to become too dry, and
germinate readily when planted in light, loamy soil.

Seed prop, is the only method known to be employed
in Malaya. p. W. Popenoe.

LANTANA (old name, once applied to a viburnum).
Verhenace:i\ Mostly shrubs or undershrubs, sometimes
half-climbing, with opposite or verticillate rough den-

tate leaves, and spikes or cymes of small verbena-like

flowers; one siiecies or group much grown by florists,

and a few others .sometimes planted.

Plant scabrous, hirsute or pubespent: fls. small, red,

orange, white or otherwise, in dense spikes or heads,

gamopetalous, the calyx very small, the corolla some-
what irregularly 4-.5-parted but not bilaliiate, the corolla-

tube slender; stamens 4, didynamo\is, attached mid-
way in the tube, included; ovary 2-loculed, becoming a
fleshy or dryish drujjc with 2 nutlets: bracts subtending
the head often imitates an involucre. Verbena differs

in having achene-like nutlets and long-tubular 5-
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toothed calyx.—Species probably 50, mostly in Trojj.

and Subtrop. Amer., but also in the Old World. Lan-
tanas have been long in cult., and it is difficult to refer

the garden forms to botanical s|iecies. The species

themselves are confusing. Most of the g:u-den kinds
are of the L. Caiimra type. There are several camara-
like sjjecies which i)robably have hybridized to produce
these forms; but Voss regards these species as only

forms of L. Caiiiara (preferring, however, to use the

name L. aculrnia). Accepting L. Camara in Voss's

sense, the garden lantanas may be said to be derived

from that species; and this view is adopted below. In

recent yeai-s, a strain of vei-y dwarf varieties has
become popular as border plants. The lantanas are free-

flowering in winter and summer, but an otlor of foliage

and flowers that is disagreeable to many persons pre-

vents them from pojjular use as cut-flowers. They are

vcrj' useful in window-gardens and the dwarf kinds

make good subjects for hanging-baskets. From the
window they may be transferred to the open in sum-
mer, where they bloom profusely.

Tlie culture of the florists' lantana is relatively sim-
ple. It is grown under glass for bloom in cold weather
and also in the open in summer. It has been improved
in its usefulness as a bedding-plant of late years, largely

through the efforts of French hybridists. The older

varieties were mostly rather tall and lanky, later in

coming into bloom, and dropped their flowers badly
after rain-storms, but were showy in warm and dry
weather. The new varieties are dwarf, sprefding and
bushy in habit, early and free-flowering, and the heads
or umbels of bloom average much larger, with florets in

proportion; nor do they drop from the plants as did the

old varieties in bad weather. These newer kinds are

not so well known as they should be. They are very
<lesirable for any situation where sun-loving bedding
plants are used, in groups or borders, window-boxes,
baskets and vases.—The lantana is not particular as to

soil, provided the exposure is sunny, and also that the
soil is well supplied with moisture at least until a
fair growth has been made. When well established the

plants do not seem to mind drought, and continue
bright and attractive in the hottest weather. They
should not be transplanted out in the open before

danger of frost is over. If the old plants are wanted for

propagation, cut them back and transfer to pots early

in September, and when they start into new growth
the soft wood will furnish cuttings that root easily.

Keep young stock in a warm position through the

winter months, and repot in April.—Save the old

plants, after frost ha.s nipped their freshness late in

autumn, prune severely back, remove them indoors,

giving them a temperature anj-where above 40°, and
with a little attention and fresh soil, every' plant will be
a perfect specimen, covered with blooms in May. Gar-
deners train them into fine standards, as prim and
shapely as need be. Among the French varieties are

verj- dwarf spreading growers, about 8 inches high.

(Grove P. Rawson.)

A. Plant moslli/ spiny {at least when wild): fr. juicy.

Camara, Linn. (L. aculeiUa, Linn.). Fig. 2107. Small
shrub, 1—i ft. high, hairy, sometimes with short hooked
prickles: Ivs. rather thick, rugose, scabrous above but
pubescent beneath, ovate or conlate-ovate, mostly short-

acuminate, crenateilentate, the petioles short: clusters

of fls. on strong axillarj" peduncles which may or may
not exceed the Ivs. ; fls. in a dense, nearly flat-topped

head, usually opening yellow or pink but changing to

orange or scarlet, the bracts narrow and not conspicu-
ous. Trop. Amer., extenfling north to Texas and S. Ga.
B.M.06. L.B.C. 12:1171 (as L. scahrida, Ait.).—In
the wild, the plant may grsw 10 ft. high, and it is

usually prickly (hence the name L. aculeala of Linnieus).
The cult, plant is less prickly or even unarmed. Color
of fls. varies on ditTerent plants, and there are many

named forms. This group is now a prominent jjlant in

many tropics. It is possible that more than one spe-

cies is involved in the following forms. L. hyhrida is a
name for the dwarf garden forms. L. Plctavi is a hy-
brid between L. Sellowiana and a garden form.

Var. nivea, Bailey (L. nioea, Vent.). Fls. white, the
outer ones becoming bluish; heads rounder. B.M. 1946.

Var. mutabilis, Bailey (L. nivea var. mutdbilis,

Hook.). Remarkable for the change of color in the

nearly globular heads: in little more than a day, the
fls. may change from white through yellowish, lilac,

rose and blue. The outer fls. open white and run
through yellowish, rose and lilac; the inner ones open
yellowish. B.M. :B110. R.H. 1852:461.

Var. mista, Bailey (L. niista, Linn. Not spelled

mixta by Linnaeus, although it is so spelled by later

authors). Outer fls. opening yellowish and becoming
saffron and brick-red; inner fls. yellow, changing to

orange. Said to be distinguished by numerous recurved
prickles on the branches.

Var. crScea, Bailey (L. crocea, Jacq.). Fls. opening
sulfur-yellow and changing to saffron. R.H. 1852:461.

Var. sanguinea, Bailey {L. saiiguinea, Medikus). Fls.

opening saffron-yellow, changing to bright red.

AA. Plant not spiny: fr. either juicy or thin-fleshed.

lilacina, Desf. Particularly recommendable in S.

C'alif. for its upright panicles of rosy lilac shining

berries, which persist through the winter: erect, with

2107. Lantana Camara. ( X K)

spreading 4-angled hirsute branches: Ivs. opposite,

ovate to oblong or lanceolate-triangular-acute, the base
rounded or slightly cordate, crcnate, hairj'-scabrous

above and velutinous beneath : fls. rose-lilac with yellow

throat: berry succulent. Brazil.—The L. purpurea of

Cyclo. Amer. Hort., 1900.

salvifdlia, Jacq. {L. salvisefblia, Mey.). Erect,

much branched, aromatic, unarmed, 3-6 ft., pubescent
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on young parts: Ivs. opposite or in 3's or 4's, short-

(>etiolato. oblon«:-<>v:ito. roinuli'il or subcordati' at base,

obtuse or somewhat a'cutc. eivnate-serrate, pubescent,

punetate-slanilular: tls. lilae or pink in a sul>f;lol)iise

or oyhiulrie peduneUnl axiUary spil<e; calyx tnl)ular,

not ribbod, but nion> or less distinctly 4-nerved,

obscurely 2-lobed or 4-tootlied; eoroUa-tuhe straight,

slightly dilated about the mitldle, ))ubcscent above on
outside but glabrous within, 3-.i-'2 "i. long: fr. a i)urple

subglobose drupe with sweet e(hblo pulp, used for food
in Zululand in times of scarcity. Trop. and S. Afr.

L. salriafolia. Hort.(?).

trifdlia, Linn. (L. dnnua, Linn.). Half-shrubby,
hairy: Ivs. ovate-lanceolate or elliptic-oblong, pointed,

crenate-dentate, in 3's or 4's: lieatls bei'oining ovoid or

oblong, the involucre not cons|)icuous; fls. rose-hlac

Viirying to white, with yellow throat: fr. rather pulpy,
showing well amongst the bracts. Tro|). Amer. B.M.
1449.—The name L. annua seems to have been appUed
to young plants, on the impression that they were
annuals. The picture of L. annua in B.M. 1022 is

quite as hkely to be a form of L. Camara. Little known
in cult.

Sellowiana, Link and Otto (L. delicatissima, Hort.?).

Weepinc. or Tn.ULiNG Lantana. Twiggy, slender
plant with loi)ping

or trailing jjubes-

cent branches :

Ivs. small, ovate,
tapering below,
close-toothed: fls.

small, in long-

stalked small
heads, rosy hlac,

the outer bracts
or scales of the
involucre broad-
ovate antl hairy
and half or less as

long as the slender

pubescent corolla-

tube. S. Amer.
B.M. 2981. B. 3:

115. Il.H. 1852:
461 (?).—A very
])rofu.se bloomer
in both winter
and summer, and
most desirable for

pot or basket cult. Should be better known. Verbena-
like. The plant seems to be an escape in Fla.

involucr^ta, Linn. Low, much-branched bush, with
obscurely 4-angled gray branches, and blunt, ovate,
small, crenate-dentate Ivs.: fls. small, nearly or quite
equaled by the ovate involucre-bracts. Trop. Amer.,
reaching north to S. Fla. and S. Texas.—Said to be
occasionallv cult, indoors for the light lilac or white fls.

L. H. B.

LAPAGERIA (from a personal name, probably for
the Empress .Josephine, nee Tascher de La Pagerie).
lAliucesf. Chilean Beli^flower. A single species, a
noble, half-hardy evergreen twiner, allied to the smi-
laxes, considered to be one of the choicest subjects'to
grow under glass.

Leaves alternate, lance-ovate or cordate-lanceolate,
3-5-nerved, acuminate: fls. large and showy, bell-

shaped, hanging singly from the upper axils or some-
what racemose at the end of the vine, about 3 in. long;
stamens 6, borne on the torus or slightly attach(!d to
the ba.se of the inner sftgms., shorter than the [lerianth;
ovary sessile and 1-loculed, with 3 parietal placent;e,
ripening into a .3-angled, oblong, fleshy, imhshiscent,
berry-like beaked fr. and bearing nearly globular seeds
imbeddefi in the pulp. L. rdsea, Ruiz & Pav.,
is the only species. Fig. 2108. It has rose-colored or

Lapageria rosea.

( X about Hi

rose-crimson fls., with lighter s))ots. Chile. B.M. 4447.
F.S. 5:491; 20:2059-20(iO. K.H. 1850:101. Gt.

47, p. 101. (!.C. III. 20:ti,-)7 (frs.); 25:45. Gn. 34, p.

321; 4S, p. 475; 49:174; .5.'), p. .57. G. 1:557; 18:626;
34:7.53. G.W. 14, p. 328. II. F. 11. 6:40. Gng. 5:.356.

Mn. 7:191.—The species is variable in vigor, florifer-

ousness, size, color and substantx^ of bloom, and there
aiv a lunnber of named horticultm-al subvarieties. Var.
albifldra, Hook. (var. alba, llort.), h:is white or whitish
fls. B.M. 4892. H.H. 1852:441. F.S. 20:20.59-2060.

Gn. 41, p. 53; 49:174 and p. 175; 54, p. 277. J.H. III.

61:349. G.W. 10, p. 8. G. 2:387; 5:409; 17:271;
32:335. F.S. H. 2, p. 221. A.G. 13:745. Gng. 2:187;
5:356. V.ar. superba, Hort. Fls. large, brilliant rich

crimson. Var. Ilsemannii, Ilort. Fls. larger and more
brightly colored than those of the tyjje itself: vigorous
:md free-flowering. Gt. 46:1445. Var. Bensonii, Hort.
Fls. of lighter tint than those of type, especially in

interior of the perianth. Var, gattoniensis, Hort. I\luch

like the tyjie. A double-fld. fonn of the white variety
is shown in G. C. II. 17:777.

Lapagerias are tall-twining plants, suitable for rafters

or walls in coolhouses, or for culture in the open in the
milder parts of the countiy. They are commonly propa-
gated by cuttings and layers, but strong plants may be
secured from seeds, although varieties may not come
true. The first live plants were introduced into Eng-
land in 1847. Lapagerias should be seen more frequently

in America. They are considered to be not easy to

grow, and a good display is usually regarded as an evi-

dence of skill. IiYanceschi says that in California the
plant prefers shady j^laces "where the atmosphere will

never become too dry."
Lapageria rosea a:id Philesia buxifoUa have been

hybricUzed by Vcitch, jjroducing a plant known as Phil-

ageria Veitchii, Mast. (G.C. 1872:3.58). Philesia

afforded the pollen. It is not in the American trade, but
is a most interesting hybrid. For an anatomical study
of it, bearing on problems of hybridity, see J. M. Mac-
farlane. Trans. Roy. Soc. Edinburgh, 37, pt. 1, p. 207
(1892). L. H. B.

Lapageria rosea and var. albiflora should occupy a
position in all cool gi-eenhouse collections. We have no
cool greenhouse twining plants that can be compared
with them. They can be grown in large pots, trained on
a trellis as specimen plants, or if for cut-flowers, they
may be planted out on a bench or in a border. Strict

attention must be paid to drainage, and the soil must
not get into a "sour" condition.—Layering is the best
way to propagate lapagerias. When a shoot gets
somewhat bare of foliage, it may be twisted backward
and forward in a box near where the plant is growing.
The box should be filled first, with sand and fine peat,

in equal proportion, to the depth of about 3 inches.

Peg the .shoot to keep it in position and cover with some
of the compost. If there are leaves on the shoot, cover
them only about one-third. Keep the soil moderately
moist; and in time growths will start from the joints,

which after a while will throw out roots, and when a
sufficient number are fonned to support the plants,

.separate them from the stem and iilace them in pots
large enough to receive the roots without breaking
them. The potting material should be one part fiber

of loam, out of which all the fine loam has been shaken,
one part osmunda fern root (osmundine), one part
charcoal, and one part sharp sand. Water carefully

imtil they g('t a good hold f)n the compost, after which
they may be kept moderately moist.—Lapagerias
re(|uire to be at all times shaded from the sun, and kept
in as cool a temi)erature as possible. A north house,

from which the frost is kept, is an ideal position. If

th(^ plants are to be grown in pots, they must be shifted

into larger pots before they get too well rooted. This
will encourage strong breaks to start from the bottom.
These shoots, as soon as they emerge from the soil,
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should have a piece of cotton-wool twisted around them,
for if there are any snails nearby, they will be sure to

eat the tender tops, which will ruin the plants. A few
stakes should be placed around the pot, to which to tic

the shoots, until such time as the plants are big enough
to train on the permanent trellis. Be sure to tie them
in a regular way, as they will be easier untwisted when
the time arrives for their removal.—If lapagerias are

intended to be planted on a bench or in a border, they
should be well established in pots first. Do not fill all

the bench or border at once ; it is better to supply only
enough material to hist for one season, adding a little

each year as they require it. The compost should be
same as advised for potting, and it should be in rather

a lumpy state, as lapagerias do not thrive in any soil

of an adhesive nature. The bench or border should be
well drained, so that the water may pass through freely,

copious supplies being necessarj' when they are in

active growth. After they are well established, treat

with manure-water as advised for ixoras. Insect pests

may be destroyed by fumigating with hydrocyanic gas

in cool weather, and a free use of the sjTinge at all

times. (George F. Stewart.)

LAPEYROUSIA (Jean Frangois Galoup de Lapey-
rouse, distinguished PYench naval officer, born 1741).
Iridacca?. African bulbs, something like freesias, but
with mostly blue or red flowers, produced in summer
instead of spring.

Corm with matted tunics or coverings, flattened at

the base: Ivs. usually only 1 or 2 to each st. (sometimes
several), very narrow, in some cases nearly terete,

distichous: peduncle mostly branched; fls. small, red
to white and yellow; perianth-tube subcylindrical, long
or short, somewhat dilated upward; segms. nearly
equal, spreading, oblong-lanceolate; stamens inserted

in the throat; ovary ;3-celled: fr. a small caps., oblong or

globose, loculicidal.—Species about 50 in Trop. and
S. Afr. By dealers they may be listed under the name
of Anomatheca, which Baker has reduced to one of

the 3 subgenera of LapejTousia, characterized by having
several Ivs. forming a 2-ranked basal ro.sette, accom-
panied by a long, branched st. Lajieyrousia is further
distinguished from Freesia by having a more slender
perianth-tube, with the stamens inserted at the throat
instead of below; also by the ovules being more regu-
larly superposed instead of crowded together. The
species of Lapeyrousia have an egg-shaped or globose
corm about J2in. thick, and matted with tunics: Ivs.

hnear or sword-shaped: infl. various, often a loose, 1-

sided, more or less zigzag spike, as in Freesia; fls. vari-

ously colored, 1-2 in. across; perianth-tube long or
short; segms. spreafling, 3 larger than the other 3.

Some of the lapejTousias can be grown outdoors in

the North with some winter covering, and are saifl to

be quite hardy south of Washington, D. C, if planted
deep. These plants will probably never have anything
Uke the degree of jiopularity enjoyed by freesias,

because of their later season of bloom and lack of fra-

grance. Probably the most pf)pular kind is L. cruenta,

which grows 6 to 10 inches high, blooming in summer
and fall. In a sheltered place and in Ught, porous soil

it generally succeeds in the North without any protec-
tion, but the bulbs are safer in very severe winters
under a covering of litter or straw. The bulbs increase
rapidly, and should be divided evcrj' few years before
they become too crowded.

A. Color of fls. chiefly blue or violet.

corymbdsa, Ker. {Ixia corymhbsa, Linn. Anomatheca
(Xtrtjinhdna, Hort.). This belongs to the subgenus
Ovieda, having usually 1-2 basal Ivs., while the next 3
species belong to the subgenus Anomatheca, having
more numerous Ivs. L. corymhosa has 1 basal If. which is

spreading, sword-shaped, i-% in. long: infl. a dense
flat-toppeil cluster of as many as 15 fls., each about 1

in. across, with practically regular segms., blue, with a
star-shaped white figure near the throat, outlined in

black after the fashion of Quedlinburg phlox. S. Afr.

B.M.59.5. J.H. III. 32:379.

AA. Color of fls. red, with 3 darker spots at the base of
the 3 smaller segms.

B. Size of fls. 2 in. across.

grandifldra, Baker (Anomatheca grandifldra, Baker).

Lvs. 1 ft. or more long: fls. bright red; stamens as long

as the segms.; the 3 style-branches each 2-cut. Zam-
besi S. B.M. 6924.—A newer species than L. cruenta,

and perhaps destined to greater favor. Corm globose

(ovoid in the others here described).

BB. Size of fls. 1 in. across.

cruenta, Benth. (Anomatlieca cruenta, Lindl.). Lvs.

32^1 ft. long: segms. bright carmine; stamens less than
half as long as the segms.; the 3 style-branches uncut.
Transvaal, south. B.R. 1369. L.B.C. 19:1857. P.M.
1:103. J.H. III. 31:397.

jiincea, Pourr. (Anomatheca juncea, Ker.). Lvs.
strap-shaped (linear in the 2 preceding species), 6-8 in.

long: segms. pale red or rosy; stamens half as long as
the segms. Coast region, S. Afr.—Less known in cult.

than the others. Wilhelm Miller.

LAPORTEA (Frangois L. de Laporte, entomologist of

the nineteenth century). Urticacese. Perennial herbs,

shrubs, or trees, a few species of which are sometimes
grown in glasshouses for the showy foliage or fruits.

Leaves alternate, often large and variously colored,

mostly dentate: fls. monrecious or dioecious, clustered

in loose cymes, small and inconspicuous; sterile fls.

with a 4-5-partcd perianth (or separate sepals), 4 or 5
stamens, and rudiment of an ovary; fertile fls. with 4
sepals or 4-lobed perianth, the 2 outer usually much
smaller: fr. an ovate or obUque compressed achene.

—

Species 40-50, widely scattered, mostly of tropical

countries; one L. canadense, reaches {o Canada. They
are provided with stinging hairs, and must be handled
with caution. The horticultural species are prop, by
seeds, and also by cuttings started in heat. The generic

name Laportea is retained in the "nomina conservanda"
of the International Code as against Urticastrum.

Three species-forms api)ear to be best known in cult.,

as follows: L. Schomburgkii, Bull. Ornamental-lvd.
plant (usually knowm as var. versicolor) from Polynesia:

lvs. large, with fleshy petioles and deciduous herba^
ceous stipules; blade deep green, with purjjlish rib

and veins, mottled with gray-green and cream-white,
sometimes one-half being creamy white. G.Z. 20, p.

145. L. gigas, Wedd. Tree, to 80 ft., India to Austral.:

lvs. broadly cordate-ovate, obtuse or short-acuminate,
more or less sinuate-toothed, 10-12 in. or more long.

L. moroides, Wedd. Slirub or small tree of Queens-
land: lvs. broadly ovate, 6-8 in. long and nearly as
broad, peltate at base, short-acuminate, prominently
toothed: fr. mulbern,--like, purple, borne beneath the
crown of lvs. and remaining for nearlv a year. B.M.
70.57. Gn. 61, p. 71. Gt. 54, p. 289 (also 49, p. 68 as L.
gigas). A showy greenhouse plant, worthy of atten-
tion except for the virulently stinging hairs.

L. H. B.
LAPPA: .Irdium.

LAPPULA (diminutive of lappa, a bur). Boragi-
nacese. Annual, biennial or perennial herbs, of probably
forty species, some of them native in North America.
They are related to Myosotis, but lack sufficient horti-

cultural character to bring them into the trade-lists.

In the older manuals they are known under the name
Echinospermum. The four little nutlets are burs and
adhere to clothing, and the plants are mostly weedy in

aiipearance. The flowers are blue or whitish, small, in

spikes or racemes.
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LARCH: /-ari>.

LARDIZABALA (afK>r the Spanish naturiilist Lardiz-
jibal y I rilx'i. Ltirilizalmlticia. Two shrubby evergreen
cHmbors in Chile with once- to thrice-lcriiatc Ivs. : fls.

iliax-ious, |)urple-brown; se))als (i, and (i petaloid
neetaries. sometimes eidled petals; the staminate fls. in

Jiondulous racemes, with ti connate stiuneus; the pis-

tiUatc ones soUt:iry, with distinct sterile stamens and
3 oylindric ovaries, develojjinfj into oblong, many-
soeded berries. The pidji^- e<lible fr. is sold in tlie

Chilean markets and cordage is made of the fibrous sts.

Only the following species, which is similar to the well-
known AkMa qiiiiiald but li:us short-stalkeil pointed
Ifts. in 3's, is cult, in S. Calif, for its handsome foliage
and the odd-looking dark-colored fls.;

it is reailily i)rop. by i-uttings of half-

ripened wood imder glass. L. bitemata,
Ruiz I'i: Pav. Lvs. twice ternate or on
the flowering brancldets usually simply
ternate; Ifts. leathery, ovate, acute or
mucronate, entire or with 1 or 2 almost
spiny teeth, d;u-k green and glossy
above, paler and reticulate beneath,
2-4 in. long: staminate fls. about 1 in. across, purji

brown, in a dense, about ir)-fld. droojiing raceme; the
petaloid nect;iries lanceolate, white, the pistillate fls.

slightly larger. solitar\-, .slender-stalked: fr. oblong, 2-3
in. long. Winter or spring. B.M.4501. G.C. 111.52:467.
Gn. 28, p. 489. J.F. 1:5. B.H. 3:339. P.M. 1, j). 28.

Alfked Rehder.

LARIX (ancient Latin name). Pinaccie. Larch.
T.\M.\R.\i-K. Ornamental deciduous coniferous trees
chiefly grown for their bright or light green foliage and
regular habit.

Branches whorled, at least while young: lvs. linear,

in crowded clusters on short spurs excejjt on the leading
shoots where they arc spirally arranged: fls. mona'cious;
staminate fls. small, globo.se to oblong, solitary, con-
sisting of numerous short-stalked, spirally arranged
anthers; pistillafe fls. larger, consisting of several or
numerous scales, with 2 naked ovides at the base, each
st'ale borne in the axil of a much longer bract: cone
with woody, 2-seeded scales, jiersistent on the axis;

seeds with large, thin wings, ri]5ening the first year.

—

About 10 or 12 species in the colder regions and the
high mountains of the northern hemisphere.
The larches are handsome.trces of regular pvTamidal

habit, but in old age becoming sometimes irregular;

they are particularly
handsome in spring with
their light green tender
foliage and stuilded with
their usually bright pur-
ple pistillate flowers.

'I'hey are all hardy North
except the Himalayan
L. Grijjithii, and are often
planted iis i)ark trees,

chiefly for the light green
foliiige aiid the regular
conical, or in sonic varie-
ties iM'nduJous, habit.

The most beautiful is

probably L. li-jdolejiiti,

with the foliage turning
bright yellow in fall,

while the others assume
ordy a pale yellow color.

They are also very valu-
able forest trees, especi-

ally for the northern and
mountainous regions; no
forest tree goes farther

north than the larch,

2109. Laiij occidentalis. \y. 5j) reaching in North

America 67° and in Siberia 72" of latitude. The wood
is hard, lieavy and very durable, and much used for
construction, that of L. occiiUidalis being considered the
best of all American conifers. From the European
laj-ch turpentine is obtained. The bai'k contains tan-
nin, and an extract is used for tanning leather. The
larch grows in ahnost any kind of soil, including clay
and limestone, and prefers a somewhat moist, but well-
drained soil and an open situation; the American larch
grows well even in swamps. Unfortunately several
insects and fungi [jrey on the larch, and sometimes do
considerable damage, especially the leaf-eating larvie
of some moths. Propagation is usually by seeds .sown
in spring, and the young seedlings shaded;" varieties are

f ' , /

2110. LarLx decidua,
commonly known as L.

euTopasa, ( X ) 2)

grafted on seedlings, mostly on those of L. decidtta

(L. curopsra), either outdoors by whip- or cleft-grafting
or in the greenhouse by veneer-grafting; they may also
be increased by cuttings of nearly ripened wood under
glass or by layers, but this method is rarely practised.

A. Bracts longer than the scales: scales numerous, stiff,

s/ircatting or recurved after maturity.

occidentalis, Nutt. Fig. 2109 (adajited from Pacific

R. R. Report). Tall tree, to 1,50 ft., with dark-colored
bark, becoming bright cinnamon-red on older trunks,
and with short, horizontal branches, forming a narrow
jjyramidal head: branehlets pubescent when joung:
lvs. rigid, sharply pointed, triangular, keeled beneath,
1-1% in. long, pale green: cone oblong, l-l,'-2 in. long;
scales orbicular, ahnost entire, tonientose beneath.
Brit. Col. to Mont, and Ore. S.S. 12:594. G.F. 9:497.
Gt. 20:685, figs. 8-10. G.C. II. 2.5:652. B.H. 22:8,
figs. 3-5. B.M. 8253. R.H. 1909, pp. 252, 253.

AA. Bracts much shorter than scales.

B. Lvs. unth 3 white lines beneath: scales numerous,
rejlexcd at the apex.

leptolepis, Murr. (L. Kaempjeri, Sarg., not Carr. L.

jupunica, Carr.). Tree, to 80 ft., with horizontal
bran(rhes, forming a pyramidal head: branehlets yellow-
ish or reddish brown, glabrous and gloss_\-; spurs short

and globular: lvs. rather broad, obtu.se, soft, }-'2-l '2 in.,

light or bluish green: cones ovate-oblong, J'^-1,'2 '"•
'

long, with emarginate, roundish ovate scales. Japan.
S. I. F. 1:2. G.C. II. 19:88; III. 40:290. G.VV. 8, p.

496. Gt. 20:685, fig. 5. B.H. 22:8, fig. 2,—Th.> hand-
.somest of the larches as a lawn tree. Var. minor, Murr.
(var. M nrrai/dna. Maxim. L.japdnica, MtuT., nut Carr.).

Dwarfer form with smaller cones. Gt. 2():ti85, fig. 2, B.H.
22:9, fig. 4. Var. prostrata, Beissn., a prostrate form.

BH. Li's. without while lines, very narrow: scales erect-

Sjireadiny, .straight or slightly incurved at the apex.

c. Scales usually puberulous or finely tonientose, .-slightly

incurved at the apex, numerous.

decidua, Mill. (L. europka, DC. L. LArix, Kars-
tenj. KiRoi'EAN Larch. Fig. 2110. Tree, to 100 ft..
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with pyraiiiiiial, later often irregular, head: bark dark
grayish brown: branehlets slender, glabrous, yellowish;
Ivs. conipri'ssed, triangular, soft and obtuse, bright
green, ^4-1 '4 in. long: pistillate tls. i)urplish: cones
%-\\'2 in. long, with many almost orbicular scales,

usually puberulous, or glabrous on the back, loosely
appressed at maturity. N. and Cent. Eu. F.E. 29:117.
H.W. 1:3, pp. 108-112. M.D.G. 1908:316, 317. G.W.
9,_p. 512. Gt. 20:684, fig. 3. B.H. 22:7, fig. 1. Var.
pendula, Koch (L. curopka var. pcndula, Lawson. L.
amerirnna var. pciulida. Loud.). With pendulous
branches; sometimes confounded with the American
larch. Gt. 20:684, fig. 11. B.H. 22:8, fig. 1. Gn. 35,

p. 245; 39, p. 84. Var. fastigiata, Koch (L. europka var.
fasligiata, Beissn.). Of columnar habit. Var. virgata,
Hayek (L. europA-a var. virgdia Hempel & VVilhelm).
Branches long and tortuous, \vv\ sparingly branched.
M.D. 1905:10. H.W. 1, p. 113.—A hybrid of this and
the preceding species lia.s been received from Dimkeld,
Scotland, and is now growing at the Arnold Arboretum.
It is of vigorous growth, but has not yet produced
cones.

sibirica, Ledeb. (L. curopaea var. sMrica, Kegel, and
var. rossica, Kegel). Tree, to 120 ft., with straight
slender st. and rather short ascending branches: branch-
lets yellow: buds grayish brown and dark brown or
nearly black at the base: Ivs. linear, 1-1 J 2 in- long:
pistillate fis. usually green, sometimes whitish or brown-
ish: cones ovate-oblong, usually !}> in. long; scales
fewer and larger than in the preceding species, finely
tomentose on the back, half-spreading at maturitj".
N. E. Russia to Siberia. Gt. 20:684, figs. 1,2. B.H.
22:7, figs. 2,3.

cc. Scales glabrous, slriate, straight at the apex, half-
spreading at maturity, usually rather few.

laricina, Koch (L. americana, Michx. L. micrn-
cdrpa, Desf. L. pendula, Salisb.). Tamarack. Hack-
matack. Tree, to <;0 ft., with horizontal branches,
forming a narrow pyramidal head, sometimes broad
and open on older trees; bark reddish brown: branehlets
slender, glabrous, reddish yellow, often bloomy: buds
reddish brown: Ivs. like those of the former, butof light
bluish green color: cones small, oval or almost globul;u-,

l^-y^m. long; scales few to 20, ahnost orbicular and
entire, glabrous. Canada, south to Pa., west to 111.

and Manitoba. S.S. 12:.593. Em. 100. Gt. 20:684,
fig. 7, 8. B.H. 22:10, figs. 2, 3.

dahiirica, Turcz. (L. Cajdndcri, Mayr). Tree, to 70
ft., of fairly regular habit while young, old trees usually
irregular with wide-spreading branches: branehlets
bloomy: bu<ls yellowish brown, darker or nearly black
at the base: Ivs. linear, about 13 2 in. long: cones small,

Ji-1 in. long; scales orbicular or ovate, rounded or
emarginate at the apex, lustrous, about 20 or more.
E. Siberia. Gt. 20:684, figs. 9, 10. B.H. 22:9, figs. 5, 6.

Var. Principis Rupprechtii, Rehd. & Wihson (L. Prin-
cipis Ru/tprcchtU, Mayr). Cones larger, to IJ2 in.

long; scales more numerous, truncate at the apex;
bracts at least on the lower ])art of the cone more than
half as long as the scales. >^X;hina. G.\\'. 10, p. 566.

/.,. Muensis, Beissn.=L. Potaninii.

—

L. Grlffilhii. Hook. f. &
Thorns. Pyramidal tree, to 00 ft., with spreading and pemluli.us
branches; Ivs. soft, obtuse: cones 2-3 in. long, oblonK. with exscrleil
and reBeied bracts. Hiniala.vas. F.S. 12: 1207-ng. R.H. ISliK, p. 371.
Gt. 20:6S.i. figs. 1-4. B.H. 22: 10, figs. 4-7. G.f. 11. 2.5:719; 2f;:4i;,';;
III. 41:1:j0. 131. B.Sl. blSl.—L. Kmmpferi Carr.=Pseudc>hirij
Kacnjpferi.— /,. Kacmpferi. .farE.=I,. Ipptolcpia.—/,. kurUrtini!,.
Mayr (L. dahurica japonica. Kegel). Allied to I.. Icptolr-pis, to 70
It.: branches wide spreading: youne braiichli'ts deep blui.sh red.
puberulous: Ivs. rigid; bracts a.s long or somewhat shorter than

"i^n „ •. •'"R''"-
S-I. F-2:l. G.W. 6. p. 4')U fhabit ).—/..

LynUi. Pari, .\lhed to I., occidentalis. hut lower: youni? branch-
lets tomentose: Ivs. quandrangular: ^oung conca deep purple, the
scales wnth fringed margin. Brit. Tol. to Wash. S.S. 12:.59,5. G.C.
II.2o:«5.3: III. 23:3.i7. Gt. 20:BS.i. figs. 11-13. B.H. 22:(1, figs.

.',? j^'I^f'-- 1905:129 (habit).—/,. MaslcrMmi. Rehd. & Wilson.
Allied to I,. GrifEthii. Tree, to 00 ft.: Ivs. bright green, 'i-\ 'jin.
long: cones about l!; in. long: bracts long eiserted and reflexed,
gradually narrowed into a mucro. W. China.

—

L. olgensix, Henry

Allied to L. kurilensis, but scales pubescent. Amurland.

—

L. Pota-
ninii, Batal. (L. chincnsis. Beissn. L. thibetica, P'ranch.). Allied to
L. occidentalis. Tree, to SO ft.: branehlets glabrous: Ivs. acute or
obtusish, about 1 in. long: cones oblong-ovate, 1-2 in. long; bracts
lanceolate, exceeding the nearly orbicular scales: scales spreading
at maturity. W. China. G.C. III. 39: 178.—L. Ihibelica, Franch.=
^- P"'^™™- Alfred Rehder.

LARKSPUR: Delphinium.

LASIA (Greek, rough or prickly, referring to the
aculeate caudex, scape and foliage). Aracese. Two
perennial herbs, woody at the base, allied to Dracon-
tium and CjTtosperma, not tuberous, with a more or
less decumbent caudex, native in E. India, Ceylon,
Java, Cochin-China. L. spinosa, Thwaites {Dra-
conlium spinbsum, Linn. Pblhos spinbsus, Ham.
Lasia hcterophylla, L. Zollingerii, L. Jenkinsii, L.
Hermarmii and L. dcsdscens, Schott), is offered abroad.
It is a glasshouse subject: caudex about 1}4 in. thick,
prickly: petioles 9-18 in. or more long, prickly; blade
variable in shape, hastate or entire, or deeply pedately
pinnatip;u-tite: spathe 6-10 in. long, the upper part
rollcfl into a tail-like exten.sion, the open or spadix-
bearing part short. E. India. L H B

LASIAGROSTIS: Slipa.

LASIAnDRA: Tibouchina.

LASTHENIA (name of a w-oman who was a
pupil of Plato). Compdsits-. Low, slightly succulent
annuals, glabrous or only puberulent, with opposite
Ivs. and numerous inch-wide heads of yellow fls. in

early summer: rays 5-15; receptacle conical or even
subulate, with projecting points bearing the narrow
flattenefi achenes; ]):ip]ius none, or of .5-10 scales:

involucral bracts making a bell-shaped or hemispherical
cup.—Species about 6. Ore. and Ctdif., and Chile.

glabrata, Lindl. (L. calif&rnica, Lindl. Hologymnc
ylabrata, Bartl.). Height about 1 ft.: Ivs. linear
or lanceolate, usually 1-4 in. long, some sheathing at
base: peduncles long, somewhat enlarged below the
erect head; pappus none. Calif. B.M. 3730. B.R.
1780, 1823.—The plant cult, under this name is likely
to be liacria gracilis, which see. In Lasthenia the
bracts of the involucre are united to form a green cup
with toothed border, while in Baeria the bracts are not
united. Harvei- Monroe Hall.

LASTREA (C. J. L. Delastre, Austrian botanist).
Polypodiacese. A name commonly used in the trade,
especially in England, for species of Dryopteris. Also
spelled Lastrxa. On the basis of priority it has no claim
to recognition, as it was established by Bory in 1824,
while we have Nephrodium, 1803; Aspidium, 1801;
Tectaria, 1800; Polystichum, 1799, and Dryopteris,
1763.

The following additional species properly classified
untler Dryopteris (Vol. II, p. 1078) are in tlie American
trade under the name Lastrea (the combinations are
for Dryojjteris, not Lastrea)

:

A. Lowest pinnse reduced to auricles: texture thin.

sancta, Kuntze. Lvs, (t-d in. long, 1-2 in. wide on
short slender stalks; lower pinna,' very much reduced;
under surface glandular. W. Indies.

palustris, Kuntze. Lvs. 2-3 ft. long, 8-12 in. wide,
on long straw-colored stalks; lower pinna' reduced, the
upper 'lin. wide, cut down to the rachis into linear-

oblong lobes, Brazil.

montana, Kuntze. Lvs. lJ^-2 ft. long, 6-8 in. wide;
lower [linna' greatly reduced to mere auricles; upper
pinna" 1 in. wide, etit mio close blunt lobes. Eu., W.
N. Amer. A var. cristato-gracile is akso cult.

AA. Lower pinnse scarcely reduced: texture firm.

rigida, Kuntze. Stalks .stout, densely scaly: If.-

blades 1-1 J 2 ft- long, 4-<) in. wide, oblong-lanceolate,
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the lower piniiu' not rciliui'd; .serins, with iimeroniito

teeth. Ku, V;ir. argita is native and wild in Calif., and
is often considered ;rilistinet species.

lepida, Moore. Lf.-blades 1'2 ft- lonj;, tV-7 in. wide,
ovate, liipinnatitiil or hipinnate, the lower 4 or S pairs

slightly smaller: indvisiy hairy. Of greenhouse oi'igin.

Other sptH'ii':^ cult. uiuUt tin- naino Livstrt-a, a.s /.. iirisldui aiul L.

Richardsii, Iwlong to thf genus I'ol.vsticliuni, whieh see.

L. M. Undekwood.
R. C. HENKOlCT.f

LATANIA (Ea.st hulian name). Palwaa.r. Tall,

spinele.<s palms, with .solitary robust annular trimks.

Leaves ample, terminal, long-pet ioled, .suhorbicular,

palmately flabelliforni, jilicately nuiltifitl; segms.
smooth or spiny on the margins; rachis short; iietiole

^{-sidetl, concave above; ligule shell-shapetl; sheath
short : spadic(>s many feet long, <()nii)ressecl at, the base
and branches, sheathed with incomplete sheaths;
staminate-fld. branches cylindrical, digitately arranged
at the ends of the branches, very densely clothed with
imbricated bracts: pistillate portion .somewhat twisted,

fcw-Hd., sheatheil with very l)road dentate bracts;

staminate fls. in tiny pits and half-exscrted beyond the
bracts, the perianth smooth and shining; pi.stillate fls.

larger: drupe globose, obovoitl or [)e;u--shaped, yellow.

—Three siiecies of fan i)alius from the Mascarene Isls.

L. borbonica is one of th(> dozen commonest trade names
among palms, but the seetls otTered under this name are

said to be almost invariably those of Lirintotia chinensis.

Laiania borbonica of the botanists is properly Latmiia
Commcrsonii, which has H-seeded frs., while those of

Liri.ilona rkiiioish are 1-seeded. Allied genera are dis-

criminated under Ili/plurnc. G.C. II. 25:75.
Latanias are essentially warmhouse palms and require

moderate shading through the greater part of the
year, and also an abundance of water. A well-drained

and rather light compost is most suitable for them, and
if the soil at the time of repotting is of the same tem-
perature as the house in which the plants are grown,
there will be less risk of a ('heck to the delicate root-

lets. They should have a night temperature of not less

than G0° to 05°. As they grow very freely, it is advan-
tageous to plant out if possible. Propagate by imported
seeds sown over strong bottom heat. Bone-meal is a
good fertilizer for these palms. L. Commersonii is a
particularly striking (lalm, the leaf-stems being quite

long, smooth, and colored bright crimson, as are also the
ribs of its fan-like leaves, this coloring being especially

bright on the young foliage. L. Loddigesii is the strong-

est grower of the genus, the leafstalks reaching a length
of about S feet, usually chocolate-colored and quite

glaucous, the leaves thick and leathery and their ribs

reddish while yovmg, though never developing such
bright tints us those of the preceding species. L. Ver-

xchaffettii is al.so very attractive, though possibly a little

more deUcate than the other two, its leafstalks being
long and rather slender, and orange-yellow in color, the
ribs of the leaflets also yellow and the leaves themselves
of a light shade of green. (W. H. Taplin.)

A. Lrx. glaucous.

Loddigesii, Mart. (L. t/lauroj)hf/lla, Hort.). About 50
ft. in nature, cult, specimens l()-20 ft.: Ivs. 3-5 ft. long,

very glaucous, primary veins slightly tomentose
beneath, tinge<l with red, especially in yoimg plants;

segms. 2 ft. long, less than .3 in. wide, unequally acumi-
nate, the edges spiny in young plants; petioles .3-4! i ft-

(or more) long, tomentose, entire in the mature, spiny
in the young plant: spaflix 3J'2-4 ft. long: drupe pear-

ehaped, 3-angled, 2]^ in. long, \% in. thick. Mauritius.

AA. Lvn. not glaucmiH.

B. Pduili- dfUHi-ly Inmcrdosi:, vith an (/range margm.

Verschaffeltii, lycm. (/>. aurca, Duncan). Wild speci-

men.s 40 ft.; about half this in cult.: Ivs. pah? green,

4}/^.5 ft. long, the .segms. 2]/^ ft. long, above 2 in. wide.

acuminate, the entire margins and veins slightly

toniento.se beneath; petioles 5-8 ft., densely tomentose,
with entire, orange margins, spiny in young plants:
spadix 4-8 ft. long: drupe slightly li-angletl, 2 in. long,

IJ2 in. wide. Isl. Rodriguez. LH. (i:229. G.C. III.

31 : 1.52.

BB. Petiole red, slightly tomentose.

Commersonii, Gmel. (L. rubra, .lacq. L. horhdnica,

Lam., not Hort.). Lvs. 5-53 2 ft. long, dark green above,
jxiler beneath; segms. lanceolate, acuminate, 2 ft. long,

3J<t~3j2 in. wide, their margins entire, .spiny in young
plants, veins and margins tinged with red; petiole 4-6
ft., slightly tomentose, the margins smooth, spiny in

voung plants: spadi.x 3-6 ft. long: drupe globose, IJ^-
1^ in. diam. Mauritius. Not A.F. 4:.567 and 7:127,
A.G. 13:141; 15:389 and 19:557, V. 9:199, G. 2:459,
all of which are Lii'istona chinensis.

L. ert'cta and L. varifgata are trade names. .4ny specimens io
cult, will probably be found to be varieties of some of the above.

N. TAYLOR.t

LATHRiEA (hidden, Greek, alluding to habitat).

Orobanchace:e. Toothwout. Root-jiarasities without
green herbage, sometimes sown or encouraged in shrub-
beries where their host-plants grow.

Allied to Orobanche, but the calyx with 4 broad
short teeth or lobes rather than with 2 or 4 pointed
sepals, ami the fls. not regular: low herbs, brownish,
flesh-colored or bluish, bearing many small fls. in scaly

racemes or spikes, the sts. usually simple and erect;

stamens 4, in 2 j)airs, with 2-celled anthers: caps,

l-celled, opening by 2 valves.—Species 5. Eu., Asia,

Japan. In N. Amer., the family is represented by Oro-
banche (the broom-rape), Conopholis (squaw-root or

cancer-root), Epifagus or Leptamnium (beech-drop),

Aphyllon or Thalesia, Fig. 231, Vol. 1, by some united
with Orobanche, and Boschniakia of the far Northwest.
They are scarcely horticultural subjects, although some
of the species seem to establish themselves readily when
planted where there are proper hosts.

Two species are more or less recorded in horticultural

literature. L. ClandesDna, Linn. (Clandeat'tna rectiflbra,

Lam.), Eu., has very many den.sely crowded sts. 4-ti in.

high, from densely interlaced rhizomes: fls. pale gray-
purple or violet, darker jiurple on the lower lip, 2 in.

long and erect in racemes 3-5 in. high. Grows on willow
and poplar, and other hosts. G.C. III. 35:292, 293,

showing a group established on roots of beech and
willow. G. 36:242. A showy species. L. Sgt/amaria,

Linn. (Sguamaria Orobanche, Scop.), Great Britain

to Russian Asia: i)ale rose-color, with flesh-colored or

faintly bluish fls. which are streaked with purple or

dark red: rootstock scaly, fleshy, creeping: fls. many,
nodding, short-stalked or in a dense spike. On roots of

hazel. L. H. B.

LATHYRUS (name used by Theophrastus for some
leguminous ])lant). Legumiiibsa-. Annual and perennial,

climbing and uptight herbs and shrubby i)lants with

pinnate leaves, half-sagittate stipules and showy
papilionaceous flowers.

Stems flat or winged, in some species: lvs. equally

pinnate, ending in a tendril or in a point; Ifts. 2 or

several; stipules leafy, large and prominent, half-sagit-

tate: fls. solitai-y or racemose, on long axillary peduncles;

calyx oblique-campanulate, .5-parted, the upper teeth

often shorter; corf)lla dark blue, violet, rose, white or

yellow, i>r ;i imion of these, the standard large, broadly

obovate or roundi.sh, notched, with a short claw, the

wings falcafe-obovate or oblong, the keel shorter than

th(? wings, incurved, obtuse; stamens diadelphous

(9 and 1) or monadelplious below; ovary l-celled,

the pod several-seeded; style curved, usually twisted,

flattt^ned, hairy tdong the inner side: pod flat or terete,

2-valved, dehiscent.

—

A genus according to the Index
Kewensis, of more; than 200 specit^s, ociHirring in the

northern hemispliere, Amer., Eu., .\sia, and in Afr. and
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S. Amcr. Orobus nigcr and O. ivrnus are common garden
names, but Bentham & Hooker, also Engler & Prantl,

make Oobus a subgenus of Lathyrus, characterized in

part by the lack of tendrils. See Orobus.

The genus is best known by the sweet pea. Most
other forms are perennial, although some of these are

cultivated as annuals. .\11 are free -growing plants,

so independent in their ways that they require a place

to grow by themselves, apart
from other plants of like habit

or size. Hence they are to be
grown alone, on trellises or

against walls, in rock-gardens,

or allowed to form a wild tangle

among strong shrubs. The
chief value of the annuals is for

Everlasting
St. winged,

mucronulate,

2111. Lathyrus tingitanus. Some-
times sold as a form of sweet pea

cut -flowers, although
their part in the garden
is not to be ignored.

As a temporary screen

in summer for shut-

ting out unsightly ob-

jects, they are valuable,

or for quickly covering

trellises or rough places

otherwise unsightly.

The perennials are

of comparatively easy
cultivation, succeeding

in any garden soil. The annuals are more exacting in

their requirements, demanding a moderately rich gar-

den soil, abundant moisture, coolness and depth for

their roots, and open sunlight. All are grown from seed,

sown very early in the open to secure the required cool-

ness for the roots. The perennials are propagated, in

addition, by division, special varieties being increased by
cuttings in the fall, after the flowering sea,son, or in spring

from old plants stored in the greenhouse. The roots

of perennials are long and fleshy, and, when once estab-

lished, usually continue for years without attention.

albiBorus. 7.

albus, 7, 8, 19; suppl.
flacridus. 19.

f:randiflorus. 3, 7.

BPtifiorus, 15.

latifolius, 7.

lultut. 16.

magellanicus, 8.

mainiificus, 7.

niarjtimus, 11.
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montanus, 16.

myrtifolius, 10.

niger, 18.

odoratus, 1.

ornatus, 20.

palustris, 10.

polymorphus, 17.

pubescens, 9.

rotundifolius, 5.

Sibthorpix, 6.

splendens, 7, 13.

sylvestris, 4.

tingitanus, 2.

undulatus, 6.

venosus, 12.

vernus, 19.

violaceus, 14.

Wagneri, 4.

A. Habit climbing: Iva. lendril-bcaring. (Lathyrus.)

B. Plants annual: Ifts. 1 pair.

1. odoratus, Linn. Sweet Pea. St. rough-hairy,

winged: Ifts., oval or oblong, mucronulate; stipules

lanceolate: peduncle 2-4-fltl., much longer than the Ivs.;

fls. in shades of blue, red, yellow and white, fragrant,

the shield large and showy, expanded, sometimes
"hooded:" pod 1-2 in. Summer. Italy. B.M. 60.^
For cult, and varieties, see Sweet Pea.

2. tingitanus, Linn. Tanoier Scarlet Pea. Fig.

2111. Sts. spreading, winged, glabrous, 3 ft. long: Ifts.

linear-lanceolate, obtuse, mucronulate; stipules lanceo-

late: peduncle 2-fld., longer than the Ivs.; fls. 1 in. long,

dark red-purple; shield large, purple, wings and keel

bright red: pod 4-.5 in. long. June, July. W. Medi-
terranean region. B.M. 100.—An earlier annual than

the sweet pea, and because of its vigor will run it out.

It has been grown for forage.

BB. Plants perennial.

c. Lvs. with 1 pair of Ifts.

D. Stipules narrow.

3. grandiflSrus, Sibth. and Smith.
Pea. Two-flowered Pea. Fig. 2112.

4-6 ft. long: Ifts. large, ovate, obtuse,

undulate; tendrils branched, short; stipules small:

peduncles, 2-3-fld., longer than the lvs.; shield large,

obcordate, notched, broad, rose-purple, wings dark
purple: pod linear, 3 in. June, July. S. Eu. B.M.

1938.—Larger vine than L. lati-

folius, but weaker and less rampant.
Fls. as large as those of the sweet
pea. Free-flowering, succeeding in

any soil, not requiring much light.

Adapted to banks, along path-
margins in woods, among strong

shrubs, and as a covering for rocks.

4. sylvestris, Linn. Flat Pea.
St. straggling or climbing, 3-5 ft.

long, stout, winged, glabrous, with
creeping rootstock: Ifts. linear-

lanceolate, thick, with winged If.-

3-6-fld., equaling the lvs.; _fls. J^in.

rose, with green spot on its back;

wings purple at summit; keel greenish: pod lanceo-

late, 2-3 in. long. All summer. Eu.—Inferior orna-

mentally to other perennials; sometimes mentioned
(in the domestic var. Wagneri) as a forage plant and
for plowing under in a green state as a fertilizer.

Grows well on poor, unimproved sandy soil, and is

unaffected by frosts and droughts. For garden cult.,

it may be sown in a seed-bed and transplanted when
of suitable size. Its seeds in the wild state are said

to be to some degree unhealthful, but in the cult, form
this quality has been bred out.

.5. rotundifolius, Willd. Persian Everlasting Pea.
Low-growing, winged species: Ifts. ovate; stipules

toothetl: peduncles many-fid., longer than the lvs.;

fls. large, rose-pink. June. Russia and the East.

B.M. 6522.—A species of easy cult, requiring a cool,

shady and sheltered position. Adapted to stony banks.

6. undulatus, Boiss. (L. Sibthorpii, Baker). Sts.

twining, broadly winged: Ifts. oblong: peduncle 5-6-fld.;

fls. a mauve-red.

—

A form intermediate between L.

latifolius and L. rotundifolius. A somewhat tender

species, said to be 6 weeks earlier than any other.

DD. Stipules broad.

7. latiffilius, Linn. Everlasting Pea. Perennial
Pea. Fig. 2113. St. winged, 4-8 ft. : Ifts. ovate-elliptic

or ovate-lanceolate, somewhat glaucous, mucronate,
2-3 in. long; tendril branching: peduncle many-fid.,

longer than the lvs.; fls. rose, large: pod flat, 4-5 in.

long. Aug. Woods of Eu.—This is the common peren-

nial pea, and one of the hardiest and most easily cult.

stalk: peduncle
long; standard



1826 lATHYRUS LATHYRUS

species, thriviiiji iiliuost nnywliore, even iimong flaRs

and boulders. A rampant grower, it is a good trellis

phuit, and is adapt «! as a cover to wild, rough plaoes,

as a rock-ganlen, where it scrambles over bushes and
stones. It succivds in sliade and grows rapidly, but,

like sill species of LathjTus, it is impatient of removal,
owing to the size and length of its roots. It is not

2112. Lathyrus grandiflorus. (XH)

fragrant. Its varieties are not clearly defined. Var.
albus, Hort., the white form, is adajited to the same
uses as the type, and is, besides, valuable to florists

who want white fis. in midsummer. Var. splendens,
Hort., dark purple and red, is said to be the best

form of the type, but does not come true from seed.

There is a striped form, also. Other trade names are

vars. albiflorus, grandiflorus, grandifiorus albus and
magnificus with large richly colored fis.

8. magellanicus, Lam. Lord Anson's Blue.
St. 3-5 ft. long, smooth, angled, .somewhat branched:
Ifts. ovate or oblong-linear; tendrils branched; stipules

cordate-sagittate, broad: peduncles long, 3-4-fld.; fis.

dark purple-blue. June, July. Straits of Magellan.
—A strong-growing, woody, almost evergreen species

covered with a bluish bloom. Since it is a maritime
plant, salt is said to assist its growth. It is sometimes
regarfied as an annual. Var. albus, Hort., "Lord
Anson's White," is the white form.

9. pubescens, Hook. & Am. A soft-hairy, diffusely-

branching shrub: st. 4-anglod: Ivs. with rarely 2 pairs

of Ifts., ending in a stout trifid tendril. Extra Trop. S.

Amer. from Valparaiso to Chiloe in Chile. G. 32 :499.

cc. Lt's. with more than 1 pair of Ifts.

10. palustris, Linn. Marsh Pea. Wing-stemmed
W^iLD Pea. St. slender, 1-3 ft. long, glabrous or some-
what pubescent, often winged, rather erect: Ifts. 2-4

Cairs, oblong-lanceolate, acute, 1-2 in. long; tendrils

ranched; stipules small, lanceolate: peduncles 2-8-fld.,

scarcely longer than the Ivs.; fis. purphsh, J^^in. long:

pod 2 in. long. Summer. N. N. Amer. and N. Eu., in

moi.st places.—A good bog-plant. Var. myrtifolius,

Gray (L. myrtifblius, Muhl.,1. Mvrtle-i.eaved Marsh-
pea. Has smaller, obtuse Ivs., broader and larger stip-

ules, the fis. pale purple. July, Aug. Banks of rivers,

N. N. Amer. to N. C.

11. maritimus, Bigel. Sea or Seaside Pea. Beach
Pea. St. stout, 1-2 ft. long, angled, decumbent: Ifts.

3-6 pairs, ovate-oblong, tliic-k, glaucous, nearly blue,

1-2 in. long; stipules If.-like, broadly ovate and cor-

date -ha.statc: peduncles G-lO-fid., a little shorter

than the Ivs.; fls. purjjlc; wings and keel paler,

^in. long: pod \]/i in. long, hairy. May- Aug.
Gravelly and sandy .seacoasts throughout northern
hemisphere.—A spreading plant with cr(«'[)ing root-

stock and of rapid growth, very tenacious of life.

A good plant in rock-gardens and in gravelly soil.

12. vendsus, Muhl. Showy Wild Pea. St. .stout,

2-3 ft. long, finely pubescent, strongly 4-angled:
Ifts. 4-6 pair.s, oblong-ovate, obtuse, often pubescent
below, 2 in. long; stipules narrow, short: peduncle -^

crowded, 8-16-fld., rather shorter than the Ivs.; fls.

purple, 6-8 lines long: pod smooth. June, July. Shady
places and along streams, Canada to Ga.

13. splendens, Kellogg. Pride of California. St.

subshrubby, slender, more or less soft-pubescent: Uts.

4-6, ovate-oblong to linear, J^2-l in. long, acute;
stipules narrow: peduncle 6-12-fld.; fis. pale rose or
violet, large. Dry hills of coast ranges, S. Calif. Gn.
52:162.—A greenhouse plant 1 ft. long or more, becom-
ing 8-10 ft. at home, where it dies down during the
summer. Elsewhere it adapts itself to climate but is not
hardy in N. U. S. Sometimes confused with a variety
of L. latifolius.

14. violaceus, Greene. Sts. slender, shrubby below,
4-8 ft. high, acutely angled: Ifts. about 12, elliptic,

obtuse with reflexed tips: fls. in racemes, 10-14 in each,
5^in. long; violet-blue, banner veined with darker
veins.—One of the most beautiful of the California

species, native of Los Angeles County.

15. laetiflorus, Greene. Wild Pea. Shrubby, 4-8 ft.

tall: Ifts. of firm texture, elliptic-lanceolate: fls. 1 in.

long, fragrant, white faintly flesh-colored, the banner
obcordate, veined with red. S. Cahf.—Plant under
bushes or on banks.

aa. Habit not climbing: Ivs. not tendril-bearing. (Orobus.)

B. Fls. yellow.

16. montanus, Bernh. {Orobus liiteus, Linn. L.

liitcus, Baker). St. simple, angled, smooth: Ifts. 5-8
pairs, large, elliptic-lanceolate, pointed, glaucous
below: peduncles many-fld., a little shorter than the
Ivs.; fls. large, orange-yellow. June, July. Forests of

the Alps.—A shade-enduring species with fls. in erect,

spike-like clusters and adapted to borders and rockeries.

BB. Fls. not yellow.

17. polymfirphus, Nutt. Prairie Vetchling. St.

rather stout, usually low, glabrous or finely pubescent,
erect, a little woody at the base: Ifts. 3-6 pairs, scat-

tered, narrowly oblong, acute, thick, 1-2 in. long;

stijiules narrowly acuminate: peduncle 2-6-fld., a little

longer than the Ivs.; fls. purple, large. March-July.
Grassy, alluvial plains, Colo, to New Mex. and Ai'iz.

18. niger, Bernh. (Orobus ntger, Linn.). Black Pea.
Black Bitter Vetch. St. erect or ascending, branched,
angled, 1-2 ft. long: Ifts. 6-8 pairs, elliptical or ovate,

3-^-1 in. long, hght green, turning black when drying;

stipules narrow, small: peduncles 6-8-fld., longer than
the Ivs.; fls. purple, small. June, July. Mountainous
and rocky districts. Cent. Eu. B.M. 2261.—Slender

species, with short
rootstock, succeed-
ing in the shade.

2113.

Lathyrus latifolius.
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19. vemus, Bernh. {Orobus vernus, Linn.). Spring
Bitter Vetch. St. simple, somewhat pubescent, 1-2

ft. long: Ifts. 2-.3 pairs, ovate-acuminate, light green;

stipules entire: peduncles 5-7-fld., shorter than the Ivs.;

fis. blue-violet; keel shaded with green, nodding. May,
June. Hills and woods, S. and Cent. Eu. B.M. 521.—

A

compact, tufted plant, growing quickly in sun or a little

shade; best in deep, sandy loam, in a sheltered position;

hardy. Var. albus, a white form, is rare. Var. flaccidus,

Ser. (Orobus fldccidm, Rad.) has very narrow flaccid Ivs.

20. omatus, Nutt. Fig. 2114. St. sometimes
branched, glabrous, often glaucous: Ifts. few pairs,

lanceolate-linear, rigid and strongly veined; stipules

entire : peduncles about 4-fld., longer than Ivs. ; fls. large,

purple, very showy. Plains eastern base of Rocky Mts.

L. dUms, Linn. f. Root of clustered club-shaped fibers: Ifts. 2-3
pairs, linear to lanceolate: fls. white or yellowish, standard sorne-

times purple, or rose on back. Eu.—L. Cicera, Linn., and L,

OchTus, DC, are annua! forage plants.

—

L. tuberdsus, Linn., has
been imported. It differs from all described above by having tubers.
It is a native of the northern parts of the (Hd World, and bears red
fls. which are generally fewer and smaller than those of L. sylvestris.

A. Phelps Wyman.
John W. HARSHBEROER.t

LAUREL. Properly Lauras nobilis, but other broad-
leaved evergreens have taken the name. The kalmias
are known as laurels. The cherry laurel is Prunus Lauro-
cerasui, and in America P. caroliniana. Portugal laurel

is P. lusilanica. Ground laurel is Epigaea.

LAURELIA (from Laurus, because of resemblance in

leaves). Moniinidcese. Aromatic forest trees, 2 in

Chile and 1 in New Zeal.: Ivs. coriaceous, opposite,

mostly serrate: fls. in axillary cymes or racemes, dioe-

cious or polygamous, apetalous; perianth or calyx of

male fls. with a short tube and 5-12 lobes in 2 or 3
series, and 4-12 stamens; perianth of other fls. narrower-
tubed and elongating after fertilization, 3-5-cleft, the
stamens reduced to scales or the outer ones perfect;

carpels numerous, with soUtary erect ovules: achenes
small, included in the perianth.

serrata, Bert. Huanhuan Tree. Timber tree in

southern parts of Chile, and hardy in parts of S. Ireland,

to 70 ft., with fetid wood: Ivs. broadly oblong-lanceolate
or lanceolate, nearly or quite obtuse, glandular-serrate

with open spreading teeth, bearing pellucid glands,

aromatic: infl. axillary, cymose, simple or paniculate,

the 8-parted perianth greenish yellow, the segms. equal

;

pedicels very; short. B.M. 8279. G.C. III. 36:401
(as L. aromatica).

L. ndvx-zealdndix, A. Cunn. Tree, to 80 or 120 ft. high, and
trunk 4-6 ft, diam., with radiating buttresses: Ivs. to 3 ki. long,
oblong to obovate, coarsely and bluntly serrate: fls. in axillary
racemes ?-^l in. long on silky pedicels: Ivs. and young branches
aromatic when bruised.

—

L, semp^virens, Tul. (L. aromatica,
Poir.). CaiLEAN LAtJREL. Lvs. uudulate-serrate with appressed
teeth: infl. longer than in L. serrata and lax, perianth-segms.
differing or subequal, fertile stamens usually exceeding 4; pedicels
exceeding the fls.

T TT B
LAURESTINUS: Popular name of Viburnum Tinus,

LATJROCfiRASUS: Prunus.

LAURUS (the ancient name). Lauracex. Laurel.
Sweet Bay. The laurel or sweet bay tree of the florists

is the most universal of evergreen tub-plants.
Laurus gives name to the family Lauracex, which

includes Cinnamomum, Camphora, Persea, Sassafras,
Lindera, Benzoin, and other genera. Many species have
been referred to Laurus, but with the exception of two,
these species are now placed in other genera. These
two are L. nobilis, Linn, (the subject of this sketch),
and L. canariensis, Webb & Berth., of the Canary Isls.

They are small trees, with stiff alternate simple lvs.:

fls. dia'cious or perfect, small and inconspicuous, in

small axillary umbels which in bud are inclosed in a
globose involucre; perianth with a short tube and a
4-parted limb; stamens 8-12 or more, and staminodia

often present (staminodia usually 4 in fertile fl.);

ovary scarcely sunk in the receptacle, the style short: fr.

a small berry.—L. nobilis, Linn., the sweet bay, has
stiff, duU green, entire, alternate lvs. lanceolate or
lance-oblong in shape: yellowish fls. in early spring:

succulent, purple, cherry-like frs. It is native to the
Medit. region, sometimes attaining a height of 40-60
ft., but rarely assuming a true tree-like form. As a
cult, subject, it is grown as a small standard tree, with
a close-sheared top. The lvs. are sometimes used in

cookery and the making of confections, because of their

pleasant aromatic flavor. The wreaths with which the
heroes of antiquity were crowned were made of laurel

lvs. It is the laurel of liistory and poetry. Many other
trees are known as laurel because of the similarity of

their lvs. The cherry laurel is Primus Laurocerasus;
the Portugal laurel, Prunus lusitanica; laurel of the

2114. Lathyrus ornatus. (XI)

southern states, Prunus caroliniana; the laurel, or
mountain laurel of Calif, is Vmbellularia califoniica.
The Laurus Benzoin of trade catalogues is Benzoin
sestivale: L. Sassafras is the sassafras tree; L. Cam-
phora is the camphor tree (see Cinnamomum) . It should
be said that the bay rum of commerce is not made
from the sweet bay, as some persons suppose, but from
a pimenta.
The laurel endures abuse and neglect, the head can

be trimmed to almost any shape, and the growth may
be kept within small limits year after year. F.R. 1 :669.

(Fig. 2115.) It is, therefore, the mo.st popular of plants
for decoration of open-air or exposed restaurants,
esplanades, architectural appurtenances, and the like.

.\lthough much used in America, it is still more popu-
lar in Europe. Of the European dealers one may order
plants with heads trained to pyramids, cones, globes,
and the like, and with bodies long or short. The plant
will endure considerable frost. It is grown in the open
in England: "The sweet bay bush in the farmer's or
cottage garden comes with its story from the streams
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of CmxHV, wlion^ it swks inoistinv in ;i thirsty land

.ilonc xvith till' wilil oliw :iiul tin- arbutus. Anil this

suivt bay is the laun'l ot' tho poets, of the first and
jsn-alesl ol all (XK't ami artist nations of tlie eiu'th—the

hiurel sjhtihI to Apollo, and used in many ways in his

worship. :is wv may set^ on coins, and in many other

thinps tluit riMniiin" to us of the <;reat peoples of tlic

|uist" ^Cin. 47, pp. 301. 307). .\ltliouj;li so univereally

us»ti. therf !ire few important horticultural varieties,—

the v.arieKaleti-leaved and erispeil-leave<l (the crimped-

leavinl Ix-inR sometimes knowit as L. rajalix) forms beiuff

the Ix-st knowii. There is also a willow-leaved form

(kno«ni :us L. galicifolia). Propagated by cuttings, and
sometimes by seeds. L. H. B.

Cullifation of bay trees. (H. A. Siebr«cht.)

The sweet bay trees in their various trained forms of

stanilard. globular, oval, conical and pjTamidal shape,

arc almost indispensable in connection with the now
prevailing architecture of our modern i)ala(es of the

kcnaissjince, Venetian, as well as Colonial and old

English fonns. Most of the leading architects reijuire

these formal and higldy ornamental trees for the proper

setting of their builihng designs.

Ver)' few such tre«'s, if any, are raised or cultivated

in this country, for several reasons: First, because the

climatic conditions for their rapid growth and develop-

ment are far inferior to the climate of Belgium, wliich

countn.- produces nine-tenths of all these trees which
are used in ail shapes and fonns;
second, the higher labor cost

and expen.ses to jiroduce them in

this country prohibit the cidti-

vation and constant training.

It is estimated that several

hundred thousand bay trees are

sold every year in Euroi)e and
America. They are mostly im-

Corted from Belgium and Hol-
tn<i, where they are cultivated

as follows: Cuttings 3 to 4 inches
long from well-riiM'ned wood are

put in sharp sand, either under
bell-glas,ses or in glass cases.

Bottom heat is not essential.

After the cuttings have rooted,

they are placed in small jiots, in

fairly rich sandy loam, with good
drainage, and can then be put
in a hotbed, with gentle bottom
heat . when? t hey will at once make
a g'xxl strong growth. After this they are planted, as a
rule, in nursery rows, in rich sandy soil, with perfect

drainage. They will make a strong shoot 3 to .5 feet in

length in one .season. These shoots are tied up to stakes.

At the end of the growing season and long before the
colrl weather .sets in, these young plants, together with
their stakes, are taken up and put into their winter
quarters, which usually is a well-lighted and ventiliv-

ted shed—an ordinary bam-like shed, som(>tiiiies built
.several feet into the ground and firovided with sky-
Hght.s and ventilators. These plants arc set in close
rows and waterefl once or twice a week, according to
the weather. Litth; or no fire heat is used in these sheds
unless thc! weather gets extremely cold. The tempcni/-
ture is kept just above freezing. In the spring they are
taken out and either potted and plungid in nursery
rows, or nianted out, as b(tfore. Plenty of water, rich

jn-aty wiil and the congenial moist atmosphere near the
W;acoaflt induces them to make a f:ist and luxuriant
pxiwth. ThiLS they are cultivated continually until the
plants have been trained into the desired form, and as
rfxin a« they have attained enough of this fonn to show
their character, which usu.-illy is from five to six years
after propiigation, they are [ilanted in j)roperIy prf>-

jwrtioned hardwfxjd tubs and are then rea<iy for the

**''-^£iSii^s:-
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market, or to be further cultivated, perhaps for a good
many years, until they grow into large specimens. The
trees are cut back and trimmed into shape once a year,

after the new growth is well matured.
The peaty muck soil in which they are growni abroad

is very deceptive to Americans, and many fine trees

have been ruined by not understanding its nature. Its

dark color always makes it look moist. Sometimes
when the soil looks moist enough the trees are really

(lying from drought.
In retul)l)iiig trees, there is danger of using for filling

material a .soil that is too heavy. The water then runs
into the new soil, leaving the old soil dry. If the trouble
is not detected soon the trees may be spoiled. The only
thing to do in such ciises is to comb out the old ball and
cut back to live roots. The tree can then be planted in

the open to gain a new set of roots, after which the top
can be cut back to live wood. The tree may thus be
eventually brought into a good shape again.

As a rule, bay trees are not good house plants. They
do not like the dry heat of a dwelling. They can, how-
ever, stand considerable heat if they have plenty of

fresh air and plenty of water. In spring and early sum-
mer, when they are making and finishing their growth,

they can stand any quantity of

liquid manure or of strong
manure mulching, for they are
great feeders. The cured leaves
of the sweet bay are used in

putting up packages of rice, and
impart a rich and agreeable
aroma.

LAVANDULA (Latin, lavo, to

w:ish; referring to the use of

lavender in the bath). Labiatse.

This group includes the lavender
(L. vera), an ancient garden
favorite because of its pleasant
odor.

Perennial herbs, subshrubs or
shrubs: Ivs. commonly crowded
at the base, pinnatifid or dis-

sected: whorls 2-10-fld., crowded
into long-peduncled cylindrical
spikes, which are unbranched or
branched from the base; fis.

blue, violet or lilac; calyx tubu-
lar, 13-1.5-striated, 5-toothed;
corolla-lobes nearly equal, or the
posterior lip 2-cut, the anterior

3-cut; stamens 4, didynamous, declined, included in the
tube; style shortly 2-cut at the apex.—Species upward
of 20, Canary Isls. to India. In the N., winter protec-
tion shouM be provided for lavenrler. The plants of
this genus grow naturally in dry and hilly wastes,
except L. multijida which is found growing in peat.

A. Spike loose: upper floral Ivs. fertile, shorter than
the calyx.

B. Lvs. not densely woolly.

vera, DC. (L. anguslifolia, Moeneh). Lavender.
Subshrub, 1-3 ft. high: Ivs. oblong-linear or lanceolate,
entire; younger ones often clustered in the axils, white-
tomentose, revolute at the margins; older ones greener,

1-1 J^ in. long: spikes interrupted; whorls ti-10-fld.

.Summer. Perhaps a form of L. Spica. Var. compficta,
Hort. (var. compdeta naiin, Hort.). Compact form:
larger, deef)er-colored fis., blooming 3 weeks earlier
than type: i) in. Rock-garden or border.

Spica, (Jav. Dwarfcr than the true lavender, whiter,
th(^ Ivs. more crowded at tlie base of the branches, spike
denser and shorter. Th(^ floral Ivs. are lanceolate or
linear (rhomboid-ovate acuminate in L. vera), and the
bracts are linear-awl-shapcd, shorter than the calyx,while
in L. vera the bracts arc almost absent. Medit. region.

Laurus nobilis in tubs
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BB. Li's. densely woolly.

lanata, Boiss. Differs also from the preceding in
having much longer and less crowded spikes. Spain. It
grows 1-2 ft. high and needs winter protectioin in N. J.

AA. spike dense: upper floral Ivs. sterile, coinose.

B. Lvs. entire.

Stdechas, Linn. Shrub, 2-3 ft. high: lvs. tomentose,
about 32'n- long: .spikes .short-peduncled, densely
comose; fis. dark purple. Medit. region. Cult, in S.Calif.

BB. Lvs. pinnate-dentate.

dentata, Linn. Lvs. pubescent: spikes long-pedun-
cled; fls. deep purple. Medit. region. B.M. 400.

—

Intro. 1900 by PVanceschi.

multiflda, Linn. Cut-leaved Lavender. Herba^
ceous biennial, evergreen, 1-2 ft. high: lower lvs.

petioled, upper sessile; Ifts. decu.ssately pinnatifid,
hoary : sijike simple, square, spiral: fl.-lvs. ovate, nerved,
villous: fls. lilac. Calabria and Canary Isls.—Prop, by
seed. Summer to fall. Not widely cult. Offered in

^- Calif. WiLHELM Miller.
A. C. HoTTES.f

Cultivation of lavender. (M. G. Kains.)

In the eastern United States, lavender is grown in but
few gardens, but in California, where climatic and soil

conditions seem favorable, it is more commonly planted,
although not on a commercial scale. The dry soil of
that state and the light limestone soil of the Black Belt
of Alabama and adjacent states seem to be most
inviting to this industry.
The generic name is derived from the ancient use of

its flowers and leaves in bath perfumery. The flowers
long retain their strong fragrant odor after drying, and
upon distillation yield a lemon-yellow very fluid oil of

aromatic, bitterish, burning taste. Though this is offi-

cinally credited with stimulant and tonic properties, it

is seldom administered in the pure state. Its chief uses
are in the manufacture of perfumery, aromatic vinegar
and lavender water, an alcoholic solution of the oil and
other odorous substances. For these purposes, English
oil has long commanded the highest price, but recently
the Frencn product has been claimed superior. Though
aU parts of the plant are aromatic, and both leaves and
flower-stems are used in oil manufacture, oil obtained in

the first half hour of distillation from flowers alone is

much superior to the later distillate and also to the oil

obtained from a mixture of flowers and stems. These
grades, and also the highly valued product of very dry
seasons, are always sold separately.

Lavender is best propagated by cuttings of one sea-
son's growth taken with a heel of older wood, in late

autumn or early spring. When set 3 to 4 inches asunder
in rather moist soil and shaded, they strike more readily
and produce more symmetrical plants than older wood.
Seed does not propagate desired varieties, and division
is not advised, since plants so obtained are more sus-
ceptible to disease than those made from young-wood
cuttings. After danger of7rost, the one-year-old plants
are set 4 feet asunder in rows 6 feet apait, running north
and south. Closer planting and the hedge-method yield

a smaller quantity of bloom. Drj', light, calcareous,
even stony soils upon sites where sun and air are unim-
peded by trees, favor this plant. Upon such fewer are

injured by frost, and the oil is of superior quality. In
moist soil so much water enters the plant as to enfeeble
it, and upon rich lands yield and quality both suffer.

Light fertilizing with stable-manure or ashes turned
under in autumn, and spring harrowing, are advised.
During the first year in the field the plants should be
clipped to prevent flowering and to encourage stocki-

ness. Vigorous plants so treated may grow to a height
and a diameter of 5 feet, and when two to four years old

produce secondary bloom - spikes after the general

harvest, whicli usually occurs in early August. Plan-
tations should be destroyed when four to six years old
and the land rested with other crops before setting to
lavender again. Cutting in clear weather, in early
blossom, before the dew is off and at once distilling
give best results; but no delay should occur. Cutting
in wet weather, in the heat of the day, holding blos-
soms long before distilling and exposing them to the
sun after cutting result in serious losses. One pound of
flowers yields from one-half to one draclim of oil, and an
acre from two to twenty-five pounds. The annual out-
put of the stills of Grasse, France, is from 80,000 to
100,000 kilogranmies.

"Oil of spike," obtained from a broad-leaved, much
whiter and smaller species (L. Spica), is less fragrant

2116. Laratera trimestris. (X'A)

than true lavenrler oil, being analogous to oil of tur-

pentine, with which it is often adulterated. It sug-
gests the odor of rancid coconut oil. Officinally, it is

credited with carminative and stimulant properties,

and has been found useful in nervous languor and head-
ache. It is used by artists in the manufacture of var-
nishes, by porcelain painters, and to a small extent in

perfumei-y, mainlj- ;is an adulterant. From 20,000 to

2.5,000 kilogrammes are annually produced at Gnvsse.

See also "Culinary Herbs" by M. G. Kains, 1912.

LAVANGA (from the Bengal name). Sometimes
WTitten Luvunga. Rutacea; tribe ('itre;e. LAVANfiA-
LATA. Climbing shrubs, distantly related to the orange.

Leaves alternate, trifolioliatc, with long wingless
petioles; Ifts. with 7notile petiolules; spines axillary,

strong, recurved: fls. in axillary clusters, 4-5-merous;
stamens twice as many as the petals; anthers linear;

ovary 3-, 4- or .^-celled with 2 superposed ovules in

each cell: fr. oval or oblong, resincius within (without
pulp vesicles) and having a thick oily lemon-like peel.

—Several .species art; known, occurring in India, the
Malayan Archip(^lago and CJochin-China. These plants
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sluniKl be intxii. into the V. S. for triiil iis stocks for

oitrv>us frs., :uid for us»' in lini'diiig ox]H^riim-nts. Thi-

naiiio is iMinmonly spclU'ii I,iivvin(;!i, l>vit iippoars as

Liiviuipn in the original publioation.

sciodens, Buoli.-llani. (l.imMiia scdndcns, lloxbg.)-

(.'liinliinn slinil>s with frain-aiil whiti- fls. anil yellowish

rwiinous frs. the sizo of a pigeon's epg. Tliis strong-

RTowinp sojindont shrub occurs in India and the

M.ilayan peninsula. Walter T. Swingle.

LAVATERA (one of the I.avater family of Zurich,

at the time of Tournefort). Malrdcca'. Flower-garden
annu:ds and biennials, and sonic ornaincntiil shrubs,

the tidier known ius tn.^; lujdlows.

Herbs, shrubs and trees, tonientose or hairy: Ivs.

rN'
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anelci or lobed, sometimes maple-like: fls. sometimes
2 4 in. a<,T08S, variously colored, ran^ly yellow, solitary

in the axils or borne in t<^nnin.'d racemes; column of

stamens divided at the summit into an indefinite num-
N-r of filaments; jHitals 5; ovaries fr>w to many, unil<'d

aljout an axis which is conical or umbrella-shaped a1

top; fl -bractletfl ^i-fi or 0, joinwl into an involucre. -

Species about 2.5, mostly in the Medit. region, but
ext<'nding to the Canaries, Asia, Austral., anil the
iHlands off S, and I»wer f.'alif.

TTiesf; |)Iants are of the eaKiest culture, the first

Bpecies being the commonest, anrl all propagated by
seerlg. There W!em to l>e no double forms.

A. I'UiTit annwil, hirhacewM.

trimestris, Linn. (L. Tbua, Medikusj. Fig. 2116.
Height S-f) ft.: Ivs. nearly glabrous, upper ones angled:
fi.s. rosy, 4 in. across: receptacle or axis of the fr.

expandwi at the ai>ex into a disk, inclosing the ovary.

Medit.region. H.M. 10!). (^n.24,p.89;.51,p.212;53:62;
151, p. lSO;l)r), p. a.^. (in.W. 2;5:;«i3. Var. filba, Hort.,
h;is wliit(^ lis. Var. splendens, Hort., is an improved gar-
den strain, (in. 7;{, p. IS 14. (!. '.V,',: 1 U.—This species is an
excellent (lower-garden tiiibjcct, of the easiest cult., u.su-

ally glowing 2-15 ft. in height and blooming summer
and autumn, with attractive rose-pink or red fls.

AA. Plant bicimial, woody at the base.

arbdrea, Linn. With annual flowering branches,
forming a shrub '^ 10 ft. high or less: Ivs. 5-9-lobed,
softly downy on both sid(-s, rarely nearly glabrous: fls.

pal(^ purple-red, about 2 in. acro.ss: receptacle small,
marked with little pits, not exserted. Ku. Cult, in the
form of var. variegata, which has mottled Ivs. Gn. 23,

p. 114. G.Z. 28, p. 49. V.8:99.

AAA. Planl perennial, shrubby or even tree-like.

B. Fls. 1-4 in the axils, pedicelled.

assurgentiflSra, Kellogg. Shrubby, 6-15 ft.

high: Ivs. glabrous or sparingly stellate-pubes-

cent, .O-T-lolied, 3-ti in. wide: fls. purple;

petals 1-1} 2 in. long, with long, narrow, gla-

brous claws, and a ))air of dense, hairy tufts

at the base: axis of the fr. low-conical, about
as long as the carpels. S. Calif. Isls.—It

makes a strong, round-headed shrub, with
large red fls., and is one of the best plants
to staiul saline winds. Used extensively as a
windbreak for vegetable-gardens about San
Francisco, and is common in old yards
throughout Calif., anfl has been suggested for

forage; very resistant to drought. From seed
it will reach 6 ft. or more and will bloom
within a year.

BB. Fls. solitary, sessile.

Olbia, Linn. Perennial, shrubby, about 6
ft. high: hairs of the st. pilose, somewhat clusticred, dis-

tant: Ivs. softly tomc^nto.se, lower ones 5-lobed, upper
3-lobed, highest oblong, scarcely divided: fls. reddish

puri>le. S. ICu. Ci. 36:733.—Cult, in England, where
it occasionally sows itself.

BBB. Fls. solitary, stalked.

insularis, Wats. Fig. 2117. Low bush, cinerous-

imberulent, with 7-lob(?d obtusely dentate Ivs.: fls. on
jiedicels shorter than themselves, yellowish white
striped and tipped with purple, the petals long-spatu-
late and emarginate; bractlets spatulate, almost dis-

tinct: fr. of about 10 carpels, in an enlarged calyx.

Coronados Isls., near S. Calif. G.F. 9:165 (reduced in

Fig. 2117). —Probably not cult, outside amateurs'
collections in S. Calif. Wilhelm Miller.

LAVENDER: LavanduUi. L. H. B.f

LAVENDER COTTON: tiantolina Chamsecyparissue.

LAWN: l,,ni,hmpe (iilrilmnng, pp. 1816-1818.

LAWSONIA (John Law.son, who published, in 1709,
an account of his travels in North Carolina; see page
1505). LythrAcea'. Henna. Shrubs, grown in Florida
and southern California for ornament.
Sometimes becoming arborescent, 6-25 ft., glabrous,

the branches more or less spinescent: Ivs. opposite,

hinceolatc!, !itt-enu:ite into a i)etiole or a narrow base,

entire, acute: fls. 4-m(crous, rather .snuill, in terminal
I);inicled cymes; calyx-tube very short or none, the
lobes 4; petals 4, ovatic, wrinkled, on the top of the
calyx-tub(c; stamens usually 8, exserted, sometimes
only 4 and sometimes 12; ovary 4-celled, with a long
style and a capitate stigma: caps, globose, exserted
beyond c;alyx.—One variable sjjecies !is defined bv
Koehne (Fngler's Pflanzenreich, hft. 17, 1903).

inermis, Linn. A handsome shrub with many very fra-

grant fls. Var. lilha, Hassk. {L. lUba, Lam.) hits white
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fls.; otherwise they are rose, an L. riihra is hsted, and
var. miniata, Hassk., is cinnabar-red. Widely cult, in

tropical countries, but probably native in N. Afr.,

to W. and S. Asia; naturalized in VV. Indies, where it is

known as "mignonette." Its Ivs. produce the henna or

'ti {/< ': r,-

Trees and Shrubs .
.

'

Vines and Canes ,

Bowed branch—
Bark ruptured.
Bark ringed.
Toiieuo cut.

Til J layered.
Mound- or stool-layer.

Potted or aerial layer.

i Simple layer.

. < Trench layer.

[Serpentine layer.

2118. A layer notched at the bottom. 2119. A layer ringed or girdled at the bottom.

alhenna of the Arabs (cyprus of the ancients), a yellow
dye which is used in Egj^jt and elsewhere by women to
color their nails, and by men to dye their beards, and
for other similar uses. It is also known in W. Indies as

"Egj-ptian privet," and sometimes as "reseda." It

is the camphire of the authorized version of the Bible.

L. H. B.

LAYERS, Propagatioa by. A layer is a stem that is

made to take root while still attached to the parent
plant. The whole subject of propagating plants by
means of layers is known as layerage; the actual opera-
tion or practice is layering.

The tendency, under favorable conditions, to pro-
duce roots from the cambium zone of some part of the
stem is manifested by many plants, especially in the
tropics. It may be noticed in the species of firus culti-

vated in the greenhouse, in epiga-a and Rhus Toxicoden-
dron in the woods, in tomato vines in the garden, in

grape-canes lying on the ground, and frequently in

young apple trees when the trunk becomes covered with
earth to an unusual depth. With most such plants, root-

ing by detached parts is easily accomphshed, and this

being more convenient, layering is usually practised only
with those plants that do not root readily from cuttings.

The mode of root>production is essentially the same
whether the part is a layer or a cutting. The proper
conditions as to moisture, temperature, food-su])ply,

seem to stimulate the formation of one or more grow-
ing points in the cambium zone. The multiplying cells

force their way through
the bark, and if favor-
able soil CO n t a e t is

secured, supporting roots

are soon developed. It is

when the food supply is

deficient or the cell action

is so slow that the de-

tached part will perish

before supporting roots

can be established, that rooting while the parts are still

attached to the parent plant and nourished by it need
be employed.
The different methods of layering are matters of

detail adapted to the varying plants to be dealt with.

Usually branches are chosen of rather young wood,
which can easily be brought under the soil and which,
when rootetl, can be removed without damage to the old
plant. The most favorable season is usuallj' the spring
or time of most rapid cell-growth. The methods of layer-

ing may be represented in the following diagram:

As shown in Fig. 2118, a suitable branch is bent to the
ground and held in place by a forked pin, so that a part
of it is covered with 2 or 3 inches of rich earth, the end

being bent to an upright position and fastened to

a stake. The bend and consequent rupture of the
bark may be all that is needed to obstruct the
movement of food-material and cause the develop-
ment of roots at this point. If not, a tongue may

be cut not deeper than one-third the
thickness of the branch from below
upwards and near a bud or node. In
Fig. 2119 a layered branch is shown
with a ring of bark removed, a good
practice with thick hard - barked
species.

For many low-branched shrubs, mound- or stool-

layers are prepared (Fig. 2120), as follows: In the spring,

head the bush back to a series of stubs, which will pro-
duce a large number of vigorous young shoots. By
midsummer, in some ca-ses, or the following spring, a
mound of earth is thrown around the old stool and the
biise of the new shoots, and from these latter abundant
rooting is secured, so that by the following autumn or

spring they may be separated and set in nursery rows.
Dwarf apple stocks, and English gooseberries, are

propagated extensively by means of mound-layers.
When a branch cannot be brought to the ground,

sometimes the earth is brought to the branch by clasp-

ing the halves of a broken or specially made pot around
a tongued or girdled branch. The receptacle is filled

with earth and sphagnum moss to retain the moisture;
or the moss may be held in place by a cone of strong
paper (Fig. 2121). It may be necessary to support
the pot with a light stand of stakes. Where a moist
atmosphere is retained, as in a conservatory, merely a
ball of sphagnum bound around the branch with twine
will serve an equally good purpose with less trouble.

This kind of propagation is known as air-layering,

Chinese layering or circumposition.

2120. Mound- or stool-layering.

2121. Air-layering.
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In the rjiso of vinoj«, a caiu- inny bo laid horizontally in

a sh.'dlow tri'nch, covorinK a few iiirlics to iiuiucc root-

iii(t. aiut loavini; a iuhIo or two cxiuiscd for growth, anil

!^) on lo tin- iMul, as shown liy Fij;. '.'IJ'.'. After yotui);

shix>tj; an' wrll startinl from tho inicovcix'd buds, the

eiirtli may 1h> tilUHl in to the lovol of tlic pround lino.

In Fir. '2V2,i is shown what is ofton called the sori)en-

tino layer, in whieh the cane is bent. ))arts being eov-
onti and the intervals left above the uround. It is held
that by this means the tendency of the sap to flow to the
oxlri'mity and there make the strongest giinvth, is over-
come, and even rooting secured the whole length
of the cane. This method is often used willi quick-
growing vines like clematis and wistaria, from
which it is jxissible to secure u succession of

layers from the annual growth in spring and
early siminier.

The "tips" of black raspberries are layers of a
special kind. In this case, the cane bcntls over
and takes root at its end, thereby jiroviding a
natural means of propagation. Many plants pro-
duce stolons, or shoots springing from the crown
and having a .strong tendency to take root at

joints or tij); tliis attribute is .sometimes indicated
in the name of the plant, as Cornus xloloiiifira.

\\\ of the foregoing operations arc more readily
successful in the more moist situations; more suc-

cessful in the nearly saturated atmos))here of the
southern states, for instance, than in the compara-
tively dry conditions of the prairie states.

S. C. Mason.

LAYIA (Thomas Lay. naturalist in the Beechey voy-
age). Compdinia-. Annual herbs with yellow or white
flowers in spring or early summer.

Leaves chiefly alternate, all entire or some, particu-
larly the lower, [linnatcly toothed or lobed: fls. about
1-1 J-^ in. across, and the rays distinctly 3-toothed;
ray-fls. 8-20; disk-fls. fertile, their tubul.ar corollas .'i-

toothed.—.Vbout 13 W. .\merican .s])ecics. The species

described below are diffu.se, much-branched and about
a foot high. For general cult, they are probably

inferior to Madia degana, which
has a similar habit and is dis-

tinguished by the blood-colored
spot at the base of the rays. It

is probable that for best results

they should be started early
indoors, and transplanted out-
doors in May. Easy to grow.

464.—Perhaps the best of the genus. Var. alba, Hort.,
is a pure white form.

platyglossa, (iray. Tidy Tips. Some of the upper Ivs.

pinnatifid: rays light yellow, commonly w-hite-tipped;

pappus of stout, awn-like bristles which are upwardly
scabrous. CaUf. B.M. 3719.

BB. Plants not hairy or at most minutely pubescent.

Cal\ig\6ssa,C,n\y(('alUgl6ssa Douglasii,llQok. &Arn.).
Achenes villous-pubescent or partly glabrate: rays yel-

low, white-tipped; pappus of 10-18 very unequal and
rigid awl-shaped awns. Central
Calif. B.K. 18.50 (erroneously as

Oxyura chrysanthemoidcs)

.

—Per-
haps not cult, outside of botanic
gartlens.

Douglasii, Hook. & Arn. (L.

chrysaiUhcnio'iilcs, Gray. Oxyura
chrysantlunin'iilis, DC). Achenes
wholly glabrous, broader

:

2122. A horizontal multiple layer.

A. Rays entirely while.

glanduldsa, Hrwk & Am. Whitk Daisy. One-half
to 2 ft. tall, the st. hispid, .sometimes glandular: Ivs.

1-1^2 in. long, 2-3 lines broad, lini^ar, the upper ones
all entire: rays 8-13, whit/- or sometimes tinged with ro.sc'.

B.M. 68.56. Brit. Col and Idaho U> Mex.—Cultivated
in California and very desirable on account of its

pure white rays.

AA. Rays yellow, sometimes tipped white.

B. Plants hairy.

elegans, Torr. & Gray. Tir>Y Tips. All the upper Ivs.

entire: ray.s 10-12, yellow, rarely white-ti()ped; pappus
white or whitish, its copious villous hairs much shorter
than the awn-«hape<l bristlr^s, which are long plumose
below the middle. This and the next h.ave a few small,
scattered, stalkcl glands which are wanting from the
IsHt two. Calif. Gn. 31, p. 46.5. G. 30:.567. G.W. 17:

21-J. b^.p.

pappus none. Fls. yellow, only the tips of the rays
white. A confused species.

L. ya'llarthokles. Hook. & Arn. Branching rather freely, hispid,
S in. or more high: heads rather large; rays orange-yellow. G.C.
"'•^'^"-

N.TAYLOR.t
LEAD PLANT: Amorplta canescens,

LEADWORT: Plumbago.

LEATHER FLOWER: Clematis Viorna. L. Jacket: Eucalpyius
punrlatti. L. Leal: Chamiodaphne. L. Wood: Dirca palustris; also
Cunlla.

LEBIDIEROPSIS (Greek; like LeUdicra, a related
genus now included in Cleistanthus). Enphorbiacese.
The genus contains but 1 species, a tree once catalogued
in S. Fla., probaby not now in cult, in Amer. Lvs.
altern.ate, simple, entire: fls. small, in axillary clusters;
calyx of staminate fls. valvatc; petals small; stamens 5,
filaments united; ovules 2 in each of the 3 cells of the
ovary: seeds globose, cotyledons thick and flat.

orbicularis, Muell. Arg. (Cleistdntkus collinus, Benth.)

.

Lvs. l'/2r^ in. long, 1
' 2-3 in. wide, leathery, broadly

ovate or elliptic, tip rounded or retuse, glaucous be-
neath, .5-8 pairs of nerves: fls. silky, 3-6 in a cluster;

Cetals fleshy, narrow: seeds 2 lines thick, chcstnut-
rown. India.—Variable in If.-form and hairiness.

J. B. S. Norton.

LECYTHIS (Greek for an oil-jar, from the shape of
frs.). Lecythidacese. One of a group of interesting Trop.
American genera, comprising Couroupita, Grias, .Jap-
arandiba, Bertholletia. The sjjecies of Leeythis are
shrubs or trees, one or two of which have been grown
under gla.ss abroad for their showy red fls. L. Zabucajo,
Aubl., yields the excellent .sapucaya nuts, resembling
Br:izil-nuts and superior to thdn. L. Ollaria, Linn., the
monkey-jKit, yields a regi,il;ir urn-shaped fr. or box
with a lid or cover. Leeythis is of perh.aps 40 species, of
the habit of Couroupita but fls. .smaller, in Trop. S.
Amer.: lvs. alt.ernati^, coriaceous, entire or serrate: fls.

usually large, in panich^s or racemes; calyx v\-ith a
turbinate tube anrl 4 or 6 segms.; petals Usually 6,
sometimes 4, nearly ecjual; st;imens many, united "in a
hood-shajied body with the fertile anthers bene;ith: fr.

leathery or wo<jdy, odd, globose or cup-shaped or um-
sh;ipe(l with .an operculum; seeds few, often large.
Nonr; of the species seems to be of horticultural impor-
tance witliin our range.



LEDENBERCIA LEEK 1833

LEDENBERGIA (von Ladenberg, mispelled in

makintj the name). Phytolaccaccs'. A twining subshnib
from Trop. Anier., allied to Rivina, with ornamental
foliage: Ivs. simple, entire, alternate, slender-stalked,

ovate or elliptic-ovate: fls. small and whitish, in long

axillarj' peduncled racemes, on veiy slender pedicels,

perfect; perianth 4-parted, the segms. linear-oblong or

lincar-obovate and obtuse, eidarging in fr.; stamens 12:

fr. a small achene. The plant in cult, is L. rbseo-sfnia,

Lem. (L. purpurea, Hort.?), which is Trichostigma per-w-

vianum. The single species of Ledenbergia is L. seguieri-

oides, Klotzsch, of the Antilles and S. .\mcr., which is

a slender-branched shrub with elliptic acuminate alter-

nate Ivs. and many small greenish fls. in long drooping
very slender racemes. Apparently not in the trade.

LEDUM {ledon, ancient Greek name of Cistus).

Ericacese. Labrador Tea. Ornamental shrubs grown
for their handsome white flowers and evergreen foliage.

Leaves alternate, short-petioled, entire: fls. rather

small, Js-Jain. across, long-pedicelled, in terminal,

umbel-like racemes; calyx-lobes and petals 5, spreading;

stamens 5-10: caps, nodding, 5-celled, separating from
the base into 5 valves, with many minute seeds.—Four
species in the arctic and cold regions of the northern
hemisphere, all found in N. Amer. One of the few
ericaceous genera vdth polypetalous fls. The Ivs. con-

tain a volatile oil, with narcotic properties; the Ivs. of

L. granlandicum are said to have been used during the
War of Independence as a substitute for tea, hence the

name "Labrador tea."

These plants are low, sometimes procumbent, shrubs
with evergreen narrow leaves fragrant when bruised,

and with handsome white flowers appearing in early

summer. They are all hardy North, and well adapted
for borders of evergreen shrubberies or for planting in

swampy situations. They thrive as well in sunny as in

partly shaded situations, and prefer a moist, sandy and
peaty soil. Transplanting is easy, if the plants are

moved with a sufficient ball of earth. Propagation is by
seeds sown in spring in sandy peat and treated like

those of azalea and rhododendron, the young plants

growing but slowly; increa.sed also by layers and
division.

palustre, Linn. Wild Rosemary. One to 2 ft. high:

Ivs. linear or linear-oblong, revolute at the margin, dark
green and somewhat rugose above, densely ferrugine-

ous-tomentose beneath like the young branches, J-^-1 J2
in. long: stamens usually 10: caps, ovate. May, June.

Northern hemisphere, in N. Amer., from Newfound-
land to Alaska. L.B.C. 6:560. Var. dUatatum,
Gray. Lvs. broader, sometimes glabrescent and glau-

cous below: caps, more oblong. Amurland, Japan.
Var. decumbens, Ait. (L. dccumbens, Lodd.). With
procumbent sts. and shorter lvs. N. E. N. Amer.
B.B. (ed. 2) 2:677.

groenlandicum, Oeder (L. lalijblium, Ait). Labra-
dor Tea. One to 3 ft., similar to the former, but lvs.

broader, ovate to narrow-oblong, 1-2 in. long, tomen-
tum beneath often rather pale at first: stamens 5-7:

caps, oblong. Mav, June. Canada to Brit. Col., south

to Pa. and Wis. L.B.C. 6 : 534 and 1 1 : 1049 (as L. canor-

dense). J.H. III. 31 :20 (as L. pa/u««re)- Gn. 34, p. 31.

M.D.G. 1906:74 (habit). G. 35:349.

L. burifdtium, Berg=Leiophynuni buxifolium.—L. Columbia-
num. Piper. To .3 ft.: lvs. glabrous .ind glandular below, revolute:

stamens .5-7: caps, oblong, acutish. Wash.. Ore.—A. glandu-
Uium, Nutt. .Shrub, to 6 ft.: lvs. oblong or oval, glabrous, glaucous
and glandular beneath, not revolute: stamens 10: caps, oval,

obtuse. Jul.v, .\ug. Brit. Col. to Calif. B.M. 7610.

—

L. Lynnii,
listed abroad, is undeterminable. It is described as "a lovely shrub
for rock-garden, very pretty in bud." ALFRED RehDER.

LEEA (James Lee, Scotch nurseryman, 1715-1795).

Vitaccx. Tropical small trees or shrubs, some of which
arc cultivated a.s young i)lants in warm conservatories

for their coloretl foliage and stately habit.

Leaves alternate, 1-3 times pinnate or simple, the

petiole dilated at base; Ifts. entire or serrate; tendrils

none: fls. small or large, red, yellow or green, in cymes
opposite the lvs.; caly.x 5-toothed; petals 5, connate at

the base and joined "with the tube of .stamens; ovary
3-6-celled; cells 1-ovuled: fr. a berry, mostly succulent,

nearly globose but flattened at the "top.—Species about

65, in tropics of Afr., Asia, Austral, and Pacific. Vitis

differs in having the climbing habit, ovary 2-celled;

cells 2-ovulcd. The first s])ecies mentioned seems to be

valued particularly for its fls.: the others are foliage

plants which are presumably distinct horticulturally,

but two of them may not be good botanical species,

and cannot be distinguished without a knowledge of

the fls.

Leeas are tropical house plants. L. amabilis has

beautiful silvery vine-like foliage. It makes a hand-

some iilant for pillar-posts, and does exceedingly well

planted out; but it should be given a season of rest in

winter by a partial drying out, when it will lose most,

if not all, its foliage. This practice should be followed

in any case. It may also be grown as a trained specimen

in pots. Peaty soil is often recommended, but good
light loam, with plenty of drainage, does equally well.

(T. D. Hatfield.)

A. Foliage green.

coccmea, Planch. Lvs. 3-pinnate; Ifts. 5 on each

main division of the If., oblong-lanceolate, dentate,

margin recurved: fls. 60 or more in a trichotomous, flat-

topped cluster about 3 in. across, scarlet in bud, the

5 spreading lobes of the corolla pink above; stamens

yellow, exserted, each fl. about ' 2in. across. Burma.
B.M. 5299.—It begins to flower when only a foot high,

but the main stalk of the clusters is only an inch or so

long.
aa. Foliage colored or variegated.

B. Lvs. marked bright red; veins white.

Micholitzii, Sander. Intro, by Sander & Co., 1899,

from New Guinea: st. slender: lvs. pinnate, sometirnes

gigantic, arching; Ifts. deeply serrate and undulate, rich

green strongly marked with bright red and with white

veins on the young lvs.

amabilis, Veitch. Lvs. pinnate; Ifts. 5 or 7, lan-

ceolate, acuminate, serrate, upper surface velvety, deep
bronzy green, with a broa<l white stripe; veins white at

the bases; young lvs. pale pinkish brown. Borneo.

G.C. II. 17:493. Gn. 21, p. 352. J.H. III. 43:2.53.

G.Z. 27, p. 145. Var. splendens, Lind., is marked with

bright red and has a red st.; very attractive. I.H.

31:518.
BB. Lvs. flushed bronze; veins rosy.

samb&cina, Willd. (L. Rwhrsiana, Sander.). Lvs.

pinnate or :3-pinnate, very large (often 4 ft. long) ; Ifts.

6)^2 in- long, 2)2 in. wide, oblong, cordate at the base,

acuminate, coarsely crenate. India, Malaya, Philip-

pines, Trop. Austral. A very variable species. The
above synonymy is the judgment of M. T. Masters in

G.C. III. 23:24.5. F.E. 10:554. A.F. 13:1284. Gng.
6:278. A.G. 21:97.

Other leeas may be expected in the choice collections of ama-
teurs, but these plants appear to be little known in the trade. L.

vidcropus, Laut. & Schumann, "with broad Ifts.," is a recent intro-

d'"^t'°°- WiLHELM Miller.

LEEK (Alliutn Porrum), a flat-leaved, bulbous, hardy
biennial, is probably a native of the Mediterranean

region, where, partictilarly in Egypt, it has been used for

culinary and medicinal purposes .since prehistoric time.

All parts of the plant possess an offensive pungent
odor and acrid taste due to an essential oil also charac-

teristic of its close relative, the onion. In medicine, the

bulb, like the onion, is used as a renal stimulant. The
blanched stems and leaves are much employed in conti-

nental cookery as a flavoring for soups, stews, and so on,

boiled and served like asparagus, and in the raw state.
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2124. Flowers of sweet pea, to show
structure of a leguminous fiower. Ban-
ner, standard or vezillum at s; wings
at IS, keel at k.

Kxot'pt in tiio l!UTior cities and sunoii); our foreign popu-
lation, the Iwk is littli;ns(^l in Anioriov.

Let>k, though of the onion family, is ilitTerontly

tivatpil and ii.<»xl. The object in its cuhiviition is to

develop the loaves in such a manner that tliey become
numenivis: the llower-

steui does not appear
before tlie second
year, lience the neces-

sity of growing it to

v™ ^ J / full size tiie first yeax.

%\n ; iV r^st'^C^ •'^<'"' *'"^ *'"'"'' '"i

Wi \ \^iy^ March in a seed-bed

(with slight bottom
heat ), in drills 2 or

'•i inches apart; when
large enough, thin

out lo staml 1 inch

apart in the row, as

they may attain the

thickness of a fair-

sized straw. In M.ay
or early June the

seedlings are trans-

planted in tlie oijen

grouml; they are

then cut lialf-way
down and should also

b(> set dee]), so they
will begin blanching
when they attain a
fair size. The soil best

.suited is a rich, moist,

light loam; prior to

the transplanting it

should be well pre-

pared with well-
rotted stable manure,

if po.ssible. The plants are generally .set in drills 12 to

15 inches apart, and 6 to 9 inches apart in the drills.

Shortening both roots and stems is often advised. As
the plants grow, the soil should be drawn loosely around
the stems and lower leaves to insure blanching. They
should be well cultivated, and when growing freely

should be earthe<l up slightly with the liaud-cultivator

or hand-hoe. Some of the successful gardi'ncrs .still culti-

vate them on the celery-trenching system; by this

means they can be watered more thoroughly and will

attain a much larger size; also can be conveniently
left in the trench with slight protection, and taken
therefrom for winter use. Care must be taken not to
cover too early, as they decay easily, begiruiing at the
end of the foliage; this destroys the appearance. The
hardier kinds use! for this purpose will blanch yellow-

down to the so-callf;d stem, which is whiU? to the root.

I>-eks plantwi out in May are ready for u.se in Sei)tem-
ber; the s^twings can be made earlier and later to suit

the time of maturing, and can be .sown in .August and
S«!pt<;mber in coldframes and wintered over with .slight

protection, then transplanted to the open ground in

.\pril The varieties best known to Ameriftan gardeners
are lioridori l'"lag,

Large Musselburgh
or Scotch ]''lag,

fjiant (Jarentan,
anfl Large J{ouen.

Wh<?n blanched
leeks are not (\<f-

sired, the plants
may be cultivated
like onions; indeed,
except for earthing
up, the cultural

2125. Etientiai organs of a sweet methods employed
pea flower. Caljrz at e; tenth stamen for these two crops
at a. iticina at e. are identical. Leeks

are marketed in bunches like young onions and, for

winter use, are stored like celery. As a second crop to

follow early cabbage, spinach, and the like, they are in

general favor with market -gardeners. In soups and
stews the rank odor disaiijiears, leaving a mikl and
agreeable llavor. m. o. Kains and J. Otto Thilow.

LEGUMES. The popular name given to the impor-
tant group of plants included in the general Order
Leguminos;e eom])rises tlu' herbs, shrubs, vines, and
trees of the mimosa family (Mimosacex), the senna
family (Ciesalpiiiiacea"), the krameria family (Krameri-
acea;), and the pea family (Kabacea- ; also called PapiUon-
acea; or Phaseolaceic). In all, more than 7,000 species

of ])lants are re])resented here, chiefly herbaceous in

character; the arlxireal forms occur in the temperate
zones and are very frequent in the tropics. Many
species are of unusual agriiailtural importance, both for

forage, as cover-cro|)S and green manure, and also for

furnishing food for man. Among these may be noted
alfalfa (Mi-dicagu saliva), beans (Phaseolus sp.), clover,

(Trifolium sp.), vetcli (Vicia sp.), and peas (Pisum
sp.).

Most of the native species of legumes, and all those
cultivated as farm crops, belong to the Fabaceie or pea
family. In these si^ecies the flower is of the pea type
(l-'ig. 2124). The upper larger petal, called the banner,
s, is exterior and folded over the

others in the bud. The two lateral

ones, situated below the banner,

are the wings, w, w, wliile the

lower pair, which are sometimes
united, form the keel, k. The
keel incloses the stamens and
pistil, the latter being often
bent at right angles to the
ovary, or coiled. The stamens
are either free or they form
a tubular sheath surrounding
the ovary. Often the upjier

one alone is free, leaving a
slit along the upper side of

the sheath (Fig. 2125).
These flowers are often

tleijciident on insects for

pollination.

The fruit of the legumes
is a pod or legume, as in

the bean (Fig. 2120). As
a rule, the pods are one-
loculed, and have the seeds
arranged in rows.

In .some tribes they
become several-

celled by partitions

which arise between
the seeds. These
pods become con-
stricted at tlie par-
titions, and at ma-
turity separate into

short joints (see

I'ig. 1244, Vol. II). The valves of the pods are gener-
ally pajiery or leathery, anrl open at maturity, often by
a sudden snajipiiig of the valves, which scatters the
seeds. In other tribes, however, the pods are indehis-
cent, or do not split at maturity (Fig. 2128).
The use of leguminous crops for soil improvement

has l(jng been recognized by good farmers a-s desirable.
Aside from the general benefits of crop-rotation, the
actual soil-enrichiuent is due largely to an accumulation
of available nitrogi-n, and this gain in nitrogen is caused
by the presence of minute soil-bacteria which possess
tlie [jower of growing on the roots of the legumes, and
then utilizing or "fixing" the free nitrogen of the air
ari<l converting it into food for succeeding crops.
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In view of these facts, it is evident that for the most
successful growth of alfulfa, clover, vetch, and other

legume crops, the proper organisms should be abun-
dantly present in the soil. Certain localities are so sup-

plied, as, for example, southern regions, which contain

the cowpea organism naturally, and sections of the

Middle West, which usually are inoculated with
alfalfa organisms. Introducing new kinds of legumi-
nous crops into a locality requires the introduction also

of the proper bacteria for the legume selected, and this

is best accomplished by either of the following methods
of artificial inoculation:

When a field is known to be well inoculated for a
certain legume crop—for example, alfalfa—as indi-

cated by the presence of numerous nodules upon the
roots of alfalfa plants growing therein, such soil is

very desirable for the inoculation of other fields on the
same farm or on nearby farms upon
which alfalfa is to be sown for the
first time. Two hundred pounds or

more of sifted field-soil are sufficient

for an acre. Transferring field-soil

from any considerable distance is,

however, expensive and subject to

the danger of introducing trouble-

some weeds, insects, and plant
diseases.

Another method is that of seed-

inoculation by means of pure cul-

tures. For many years the United
States Department of Agriculture

has cultivated and distributed

liquid pure cultures of the bac-

teria beneficial to legume crops,

and commercial organizations have
produced and sold various types

of cultures with more or less suc-

cessful results. The seeds to be
treated are placed in a clean bucket,

pail, or tub and a pure culture

of these beneficial bacteria is ap-

plied a little at a time, thoroughly
stirring the seeds in order to form
a thin, moist coating of the culture

on every seed.

A comparison of the nitrogen-

fixing nodules found upon the

roots of different plants is interests

ing. The nodules are in reality

roots or rootlets which, because of

the presence of the nitrogen-fixing

bacteria within their cells, have
developed abnormally to form the

characteristic swollen root tubercles

or nitrogen-gathering nodules in-

stead of the ordinary form of root

(Fig. 2127). It is to be expected,

as each kind of plant has a slightly

different root - development, that

the root-nodules will flevelop in a

correspondingly typical manner. In

fact, the nitrogen-fixing root-nodule

of any kind of plant is almost as

definite and characteristic for that

plant as the shape of the leaves or

the arrangement of the leaves on
the stem. Karl F. Kellerman.

LEIOCHlLUS: Oncidium.

LEIOPH'i^LLUM (from leios,

smooth and phyllon; referring to

the smooth fohage). Kyn., Den-

im. Nodules on driuin, AmmyTsine Erimc,-^'. Sand

the roots of a young Myrtle. Ornamental shrubs grown

plant of garden pea. for their handsome evergreen foli-

age and the profusely produced small white flowers,

although not much grown.
Densely branched shrubs, low and sometimes pro-

cumbent: Ivs. opposite or alternate, crowded, small,

short-petioled, entire: fls. in terminal, umbelliform
corymbs; sepals and petals 5; stamens 10; anther-

cells opening lengthwise; disk 10-lobed: fr. a 2-5-ceUed

2128. An indehiscent or slowly dehiscent leguminous
pod—Daubentonia.

dehiscent many-seeded caps.—One species in E. N.
Amer. from N. J. to Fla.; allied to Ledum, but the

anther-cells opening lengthwise.

The sand myrtles resemble in appearance somewhat
the dwarf box and are quite handsome when studded
late in spring with the numerous umbels of small white

or pinkish flowers. They are hardy or nearly hardy
North and well adapted for borders of evergreen shrub-

beries and also for rockeries. They thrive best in a

peaty or very sandy, loamy soil and as well in a sunny
as in a partly shaded position. Propagated by seeds

sown in pans and placed in a cool frame or by layers

put down in fall.

buxifolium, Ell. {Ledum buxifolium, Berg. Dendrium
huxifolium, Desv.). Fig. 2129. Dense, leafy bush, to 3 ft.

high: Ivs. short-petioled, thick, oval or obovate, i4-]/im.

long: fls. white, pinkish outside, about }'im. across, on
slender pedicels; petals elliptic, almost twice as long as

sepals; stamens usually twice as long as petals: caps,

about thrice as long as sepals. April-June. Pine-bar-

rens and mountains, N. J. to Fla. B.M. 6752. Gn. 42,

p. 559. B.R. 531. L.B.C.1:.52 (as Ledum). Var.

Hiigeri, Schneid. (Dendrium Hugeri, Small). Lvs.

alternate, }^-3^2in- long: stamens about as long as

petals: caps, about twice as long as sepals. High
mountains of N. C. Var. prostratum, Gray (Den-

drium proslratum, Small). Forming dense depressed

tufts: lv8. usually oval, and deep green, very small,

mostly opposite. High mountains of N. C. and Tenn.

Alfred Rehder.

LEITNERIA (after

Leitner, a German
naturalist, killed in Fla.

during the Seminole
war). Leitneriaccse.
Cork Wood. A small

tree or shrub, the only
representative of the
family which is most
nearly related to the
Myricacea; and Sali-

cacea;; sparingly
branched, the sts.

swollen at the base,

spreading by suckers:

lvs. alternate, entire,

rather large, without
stipules: fls. dicecious

in axillary catkins be- _
fore the lvs. ; staminate 2129. Leiophyllum buxifolium. (

X

%)
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fls. niilunit iH-rianlh, with ;> IJ stamens: pistilhvtc

ixwsistinp of a short-stalk^l piiln'siviil ovary witli

small ijlanii-frinmHl scales at tlie liase: styli' slender: fr.

:in oliloiiK mllut^^l eompresseil. l-setslinl ilriiiie. ()iie

Slavics ii\ 1-la. aiul Texas to S. Mo. Tlie exeetHlintily

light wiHxl IS oeeasionally used for the floats of lisliinj;-

m-ts. llanly as far iiortli as Mass.: it prows be.st in

IH'.Hty. humid or swampy soil. I'rop. readily by suekers

whieh are freely produeiil in establislied plants.

L. floridina, t'hapm. Oeeasionally to 20 ft.: Ivs.

elliptie-laneeolate to laneeolate, aeute or aeuminate,

pulx'seeiil below, 4-<) in. long: staminate <'atkins 1 1 '.i

m. lonn: pistillate smaller and slenderer: frs. 1 I, -'liii.

long. S.S. 7::v«l. 11.1.11:1041. Hep. Mo. Hot. Card.

l>:3»)-44.—The plant h;is no elaim to ornamental

qualities, but is botanically intercstiiifi.

Ai-KHKi) Uehdeh.

LEMAIREOCfeREUS il^-mairo's Cereus). Caclncai.

Isually larg<- Ines or shrubs (one si)ecios prostrate).

Stems and branrhes stronnly ribbed and with numer-

ous stout spines: fls. diurnal, ine(lium-si/.e<l: fr. covered

with clusters of spines (finally falling off as the fr.

ripens 1, edible.—Species V.i. This is one of the most
imjHirtant genera of the C'ereus prou)!. Some, and jur-

hai>s all. s|MM-ies are of great e<-ononnc value: some are

widely planto<l in the tropics for their dehcious fr.

Some 8 species are in cult.

A. Plants prostrate: fls. yellow.

erOca, Brit. & Rose {C'ereus eriica, Brandegee).

Stout, usually simple sts. prostrate, radiating from a

center, dying at one end and advancing at the otlici',

rooting on the unfler surface, '.i-T in. diam., densely

anne<l with spines: lis. 4-.") in. long, with a slender tube,

reix}tte<l to be yellow: fr. globular, 2 in. diam., some-
what spiny. Common on the sandy plains of S. Low.

Cahf.—<Jf very peculiar habit, suggesting large cater-

pillars creeping along over the ground. This is espe-

cially noticed from the way they piiss over obstructions

or the bodies of other individuals. First the head or

growing end is raisc<l U[) over the object and passes

down on the other side; then, by llie dying back at the

rear, the plant finally .seems to have actually passed over

the ob.struction. This cactus is usually planted wrong
in collections since most ganleners insist on |)lacing it

erect in a pot; but as it i.s con.stantly dying at base, it

must sooner or later die. It ought to be laid flat at, one
end of a long box and allowed to creep toward the

other end. There seems to be no record of this species

having flowered in cult.

AA. Ptant-s usually tall and erect.

B. AreoleJi with l/rown wool, more or less glandular.

c. Ribs 12-16.

Thtirberi, Brit. & Rose (C'ereus Thurheri, Kngelm.).
Several sts. arising from the same root, becoming 1()-15

ft. high; ribs l.'i-l(i, very slightly iiromineni: spines

7-16, slender and rigid: fls. greenish white: fr. globose,
1-3 in. diam. S. W. Ariz, southward thnjughout Low.
Calif., and to Sinaloa.

cc. Ribs 6-8.

queretarensis, Brit. & Rose; (C'ereus querctarinsis,
\Vi4>. . .\rlx)resf:ent, with a trunk aVjout .'J ft. high by
abriUt 14 in. diam.: the rnuch-brandied crown has a
diam. of 12-16 ft., the total height of a plant being about
2f) ft.: bninches dark green, in young growth frecjuently

of a peculiar violet-brown; ribs 6 7, sr-p,irateil by sharp
Kr'Kjv«'S<, which later become much flattened, and the
Ht. wtn.'tf-quently more cylindrical; areoles depn^.ssed,

dark brown; nulial spines (V-O, the lower ones long(!st,

about \]/i in. long; w^ntrals 4 (oft<-n but 2), reaching
1 5^ in. : flu. numerous from the upper part of the
branrh»«, ab<<ul 4-.'!> in. long; fr. yellow to red, about 2
in. long, wjverfxl with dark yellow to brown spines,

about 1 in. long, and bulbos<- at the b;i.se. .Mex.

lut. .\reohs with gray wool, ikiI <it all </liiii(h(l(ir.

c. The areuUs of Ihf omry aiiil Jl.-lulte hearing long flat

bristles along with the sjiines.

stellatus, Brit. A- Hose [Clnua sldlalus, I'feilT.).

Stout, with few ujjrighl branches, 10 \^^ ft. liigh: ribs

7-l.'>: areoles ' ^-1 in. a|)art ; raili;U spines S 10; centrals

.'15: fls. from near the ends of the branches, about 2

in. long, light pink: fr. globvdar, I'j in. diani., covered

with clusters of deciduous spines, edible.—Sold in

markets of S. Mex. Hare in collections; often confused

with Hathbunia sonorensis and L. Trelrosei.

cc. The areoles of the ovary and fl.-tube not bearing long

bristles.

D. Fls. long and slender.

gummdsus, Brit. & Rose {Cereus Cumengei, Web.
C. giininio.tiis, Kngelm. C. gumniA'^vs, Hort.). More or

le.ss branched, at first erect, then clambering or with

some of the branches procumbent: ribs 7-i(: spines

rigid, 15 or 20: lis. purple, 4-5 in. long: fr. spiny, scadet,

slight ly aci<l, edible. Common in Low. Calif.—This

species does not grow easily in hothouses nor does it

flower readily. It is a very important fr. to the poor

of Low. Calif.

DD. Fls. rather short.

K. .\r<i}l<s very close together, often running together.

Dumortieri, Brit. & Rose (C'ereus Diiniortilri, Salm-
Dy<'k). Often large tree with a trunk 2 ft. diam. and
hundreds of ujiright branches: branches strongly U-

••mgled: areoles closely set; spines numerous, needle-

like, the longer ones 1'2 in- long: fls. .small for the

genus, 2 in. or le.ss long, white. Ont. Mex.—Usually

only small plants seen in cult.

EE. Areoles more distant.

griseus, Brit. & Rose (C'ereus grlseus, Haw. C.

ebiirneus, Salin-Dyek). Tall tree, 25 ft. or more high,

more or le.ss branched: ribs 7-12, broail: spines 10-15:

fls. purplish: fr. globular, covered with deciduous clus-

ters of spines, edible.—Commonly cult, in Trop. .\mer.

for its frs. It is especially highly

prized in Mex.

Weberi, Brit. & Rose (Cereus

Weberi, Coulter. Cereus candela-

brum, Web.). Trees, 30 ft. or more
high, with a regular candelabra form
of branching, containing hundreds
of erect branches: spines stout, 10
or more on a cluster: fls. lateral,

white, about 5 in. long: fr. unknown.
—This species, although not the

tallest, is probably the largest in

the whole cactus family. It is found
in the hot valU'ys of S. Mex. where
it literally forms forests. The fr. is

not well known and the relation-

ship is still uncertain, j j^' Rose.

LEMBOTROPIS NIGRICANS: O/'isM
nif/nc'in.^,

LEMNA (old Grei'k name, prob-

ably referring to the swampy
habitat). Lemnacea'. Duckweed.
Duck's- Meat. Minute floating

plants, like fragments of green, often

found in standing pools and some-
times introduced into aipiaria and
lawn basins.

The Lemnacea^ comprises the

minutest of flowering plants, some
30 Rjjecies in 4 genera: Lemna, Spiro-

dela, Wolffia, Wolfliella. They are

2130. Duckweeds, widely ilistributed in temperate,

Lemna minor. subtropical and tropical regions.

(.Vlui^h i^nlargcd) They often cover the water of
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2131. Floral details

of Lemna minor, aa^

stamens ; b, pistil.

lEnlarged)

ponds with a iiumtlo of f;iviMi. 'I'lu' Iciiinas anil .-ipiio-

(iolas aro most luieful bccausi' larfjcr anil more con-

spicuous than the wolHias. Tlicy arc c;isily gathered

for schoolroom and home aquaria, and may be pro-

cured from specialists in aijuatics and native plants.

Ducks anil .some fish eat these plants. One of the

common duckweeds is shown times its natural size

in Fip. 2i:iO. The leninas are without any distinct sts.,

a whole plant commonly consisting of 1 miniature If.

and 1 unhranched root which has no vascular tissue.

These Ivs. are called fronds by the botanist. The i>lants

grow separately, or cohere by their edges in 2's or 3's,

and nniltiply by similar fronds, which grow out of the

edges of the old ones something like buds. The fls.

are minvitc and appear on the edge of the frond. They
consist apparently of a ])istil and 2 stamens which are

inclosed in a sheath, which botan-
ists have determined is u spathe

by rea.son of the place where it is

borne and by homology with re-

lated plants. Botanists now con-

sider the 2 stamens as 2 fls. and
the pistil a third fl. L. 7>unor is

said to flower more frequently than
any other northern species. Details

of its fl. are shown in Fig. 2131, where
there seem to be 4 anthers, but there

are only 2, each bearing 2 locules.

Duckweeds are perennial plants.

In the autumn they fall to the

bottom of the ditch or pond, but rise

again in the spring, and increase in

.size. The allied genus Woiffia con-
tains the smallest flowering plants.

There are about 10 or a dozen
species of duckweeds, widely scattered. L. polyrhiza

is now known as Spirodda polyrhiza, but Spirodela

is considered by Bentham and Hooker a subgenus of

Lemna. The common duckweed occasionally infests

the small lily ponds (artificial ones), where it is a pest.

The sim])le remedj' is to flush the pond and see that

common goldfish or carj) are in sufficient numbers to

dear off the remainder.

\. Veins 7-11: roots several (Spirodela.)

S. polyrhiza, Schl. Fronds broadly obovate or

orbicular, attaining .3 or 4 lines diam., palmately
nerved. Common in U. S.

AA. Veins 1-5: root solitary. [Lemna.)

B. Fronds oblong, 6 lines Imtg, 3 lines uridc.

L. trisulca, Linn. J^ronds thin, narrow and minutely
toothed at one end, thicker and stalk-like at the other,

usually with 2 young ones growing from opposite sides

near the ba.sc. V. 3;2(X).—Common in U. S.

Bh. Fronds broadly ovate or orbicular, 2 lines long.

L. minor, Linn. Figs. 2130, 2131. Fronds usually

cohering in 3's or 4's, rather thick, not minutely toothed,
1-2,' 2 lines long. V. 3:2CH).

Other species of Lemna are native in N. Amer. Of Woiffia there
are also a few speees and of Wolffiella one. The wolffias are
seldom collected for lawn ponds. WiLHELM MlLLER.

LEMON (Citrus Li?nonia). Prior to 1894, the culture

of the lemon in Florida was an industry of considerable

importance. An annual output of 140,000 boxes hiul

been reached, but the cold of 1894-l.S9r) injured the

trees and marked the beginning of the end of commer-
cial lemcm-production in the state for the time at least.

Another contributing cause to the extinction of the

industry was the development of anthracnose, a fungous
disea.se causing brown spots on the fruit, jiarticularly

during curing and after shipment. The nature and con-
trol of this di.sea.se Wiis not then understood. By 1901-
1902 the irop had fallen to only a little over 1,000 boxes.

Since 1894, the citrous industry of Florida has

moved southward. In consequence, regions have been
opened up, which because of their more favorable
location are very free from the blighting effects of cold.

There is now a very noticeable awakening of interest

in lemon-culture and it would not be surprising if the
next ten to twenty years wt)ulil see the industry once
more established in the state. The outlook is further

improved by the great advancement made in methods
of orchard-heating and the control of the disease above
mentioned.

Great care must needs be exercised in the selection

of locations for growing lemons. The trees respond
readily to increased temperatures and hence are too

often in poor condition to withstand the low tempera-
tures which often follow. Particular attention must be
given to air-drainage and water-protection. Plantings

of some size have been made in the last two or three

years and still larger ones are contemplated.
The favorite variety and practically the only one

planted is Villa Franca. It has proved to be materially

hardier than other varieties such as Genoa and Eureka.
The Rough lemon, a variety of uncertain relationship,

grows as a wild or semi-wild tree in southern parts of

Florida. Occasionally the fruit finds its way into the

markets of the state. Its principal use is to furnish

seed to grow seedlings on which to propagate different

citrous fruits. Everbearing is grown here and there as

a home fruit. Ponderosa, a large-fruited variety, is

grown as a yard tree. When filled with fruit, the tree

is very ornamental and the fruit is valuable for home
use. This great fruit may be mistaken for a grapefruit

(.see Pomelo).
Lemon trees in Florida, are grown almost entirely

on Sour orange and Rough lemon stocks, choice

between the.se two being governed by the soil type and
moisture conditions. It is best that the stocks be
budded some distance above the ground. In northern

Florida, Villa Franca is sometimes grown on Poncirus

Irifoiiata stock and fruit is often secured.

Plantings are usually spaced 20 to 25 feet apart each

way and the general care and cultivation is much the

same ;is for other citrous fruits. In general, the plan

pursued is to cultivate frequently during the usually

drj- spring season, March to June, after which a cover-

crop of beggarweed, native grasses or cowpeas is given

possession of the ground. By the middle of November,
this cover-crop should be incorporated with the soil,

either by shallow plowing or by cutting it in with a

disc-harrow. It has been frequently demonstrated that

injury to trees from cold is much less severe if all

vegetation is cut into the soil, than if the ground is

covered with gr;iss and weeds.
Pruning requires careful attention to keep the trees

low and compact. Lemons are very prone to produce

long bare branches without fruiting twigs. They must
be headed in to cause the development of fruiting sjjurs

well in toward the center of the tree.

Protection of the fruit and trees must be provided.

Up to this time the Schi-ii oil-heater is the best heating

device that has been brought forward for this work.

The temi)erature must not be allowed to go below 29°

F. for any length of time if there is fruit on the trees.

With these heaters there is no question but that the

trees can be protected against cold in the southern

parts of the state. H. Harold Hume.

The lemon in California.

In general, the culture of lemons in California is

similar to that of oranges fwhich see). Especially is

this true in regard to soil requirements, propagation,

irrigation, fertilization, and the like. The picking and
handling of the fruit and pruning of the trees, however,
difTer radically from that of the orange.

The commercial lemon areas of California are situa-

ted near the coast, chiefly in the counties of San Diego,

Orange, Los Angeles, V'entura and Santa Barbara,
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and in tho wostcrn rornor of San H(rii;inliiu). In this

rrjtion the nxil, moist suninior clinialc causos tlu' trcos

to bt>!ir a larpT projHirtlon of lii(;h-|)ric(Hl sumiiuT fruit.

In tho hot interior valleys some lemons are proiiuced

also: but while tho tro<-s will hthw just as well under

dosTt ov)nditions, tho fruit tends to mature mostly in

the winter when the priee is low. 'I'lie fruit itself under

siu-h ivmiitions is shorter-lived and will not keep so long

nor ship so well :i.s that imidueiil near the eoast.

Lemons are piekisl from ten to twelve times a year,

each lemon bemp romovi»d from the tree when it has

reachoti a certain size, namely 'JJ^ inehes in diameter.

Each piekor curries an iron ring of the above iliamet^T

and removes every fruit which will not pass throufjli it,

regiiniless of whether the lemon is ripe and yellow or

IM'rfectly (treen. Cireat care is taken to avoid the

slightest abrasion of the skin. Tlie stems .are clipped off

even with the "button," and tlu' fruit is handled only

in tjlovol hands and canvas pickinti-bags. The largest

pickings are ready in the winter fmm December 1 to

Slarch 1, and as this is the time when tlie (irice of

lemons is low, it is necessary to defer picking the main
crop till March and April and to store an immense
amount of fruit, holding it until the high [)rices of sum-
mer prevail. Sometimes seventy-hve or one hundred
carloads of lemons are stored in one house and held for

thn-e to six months. The smallest |)ickings come in the

summer from June 1 to October 1, at a time when
tho price is the highest. It is necessary, therefore, to

subject the green lemons to such an artificial treat-

ment as will result in a good color in the shortest time
possible. Thus the lemon-grower luis two problems:
one is to be able to retard res|)iration and the ripening

process iismuch lus possibh' and the other to accelerate

these same processes.

P"or the process of spring storage, large houses are

provided which are so constructed ;us to admit of per-

fect control of ventilation. On the storage-floor, there

arc a number of suspended canvas tents, each tent

accommodating one carload of fruit. When the fruit is

brought from the orchard, it is w.'ished in a solution of

one-fiftieth of 1 per cent of copper sulfate in water and

eiled loosely in boxes which are stacked under the tents.

Kiring moi.st, foggy weather the tents are raised and
free circulaticm of air permitted. Hliould a dry, hot
wind from the de.sert prevail, the tents are kept closed

iis tightly as fKissible in order to retard evaporation.
L<'mons pickc<l in September, however, after being

run through the copjjcr sulfate s(jlution, are removed to

a small fireproof building known as a sweat-house.
The sweat-hou.se usually has several rooms, each room
accommodating one carlo:uI of fruit. The fruit is

stackofi in these rooms in the picking-boxes, the green-
eat and most immature in the rear and the liglitcst-

colored fruit next the door. The room is then closed

tightly and several kero.sene stoves are burned in a
basf^ment below. I'ans of water are kept on ihc. stoves
and the gas<'S arising pass through cracks in the floor

into the fruit-rrxjm. These gases consist of a mixture
of carfKjn dioxiile, carbon monoxide and water vapor.
The temperature of the room is held :is near 90° as pos-
Hible and is regulated by the number of burners under
the rof»m. Great care is taken to keep the atmospheric
saturated with moisture. I>emons are artificially

colonel in this manner in three to six days, depending
on the depth of the green color in the rind.

The curing prow-ss caus<-H the lemons to shrink in

size .ilightly and the rind becomes thinner, more pliable,
with a texture and general finish greatly desired by th(e

market. During the whole process of picking and
curing lernon.s they are handler] very much more care-
fully than oranges. TTie grayling and sizing is done
almr^st entirely by hand, the washing-machine being
the only bit of machinery through which lemons are
paaeed.

For many years the lemon business in C^alifornia did

i\ot tlourish. I'ntil fifteen years ago, California lemons
had a very bad reputation for decay in the eastern

markets, and perhaps justly. California growers did

not po.'^.sess the knowledge and the skill necessary for

successful handling. One of the most serious troubles of

those days was the brown-rot, which not oidy destroyed

a third or more of the lemons on each tree in the orchard,

but c'ontinued its ravages in the storage- house. The
nature of tliis .and many of the other troubles is now
well undcrsldod and control methods systematized.

The business has been readjusted to conditions until

the old bad reputation has been lived down and by 1912

California lemons were selling steadily in the New \'ork

City aucti(m at a premium over the Kuroi)ean |)ro(luct.

On accoimt of the pecidiar troubles to which the

lemon is susceptilile, the expenses of jjroduction are

greater than in the case of the orange. Until recently

the increased tariff has to some extent offset this

dilTerence and at jiresent the acreage of bearing lemons
is being increased very rapidly.

Practically all varieties of any value in the Old
World were introduced into t'alifornia and tested out

in the early days. Most of them, however, were not

suited to our climatic conditions. Fifteen years ago
the list had been reduced to six, n.amely the Eureka,

Lisbon, Villa Franca, Cenoa, Bonnie Brae and Messina.

Five years ago the list had shrunk to three varieties, the

Eureka, Lisbon and Villa l''ran<'a. Today the Eureka is

practically the only variety widely planted, although

there are m.any old orchards of the other varieties

still in licaring. The Eureka is a seedling which origi-

nated in Los Angeles. During the yeans of its proiiaga-

tion it has split up into several strains, some of which are

vccry mvich more desirable than others. The best strain

of iCureka is precocious, vigorous, prolific, thornless

and almost seedless. The chief objections to the

Eureka .are its habit of throwing out long, ungainly

branches wliieh fruit on their ends, and the thinness of

thi> foliage in the springtime which allows a good many
lemons to sunburn.

While the orange requires only a medium amount of

I)runing, the lemon tree demands almost constant

attention. The young tree should be regularly pinched
back and built up wliolly of short, stocky branches,

strong enough to bear a heavy load. All growth is cut

off at some arbitrary level, at S to 10 feet from the

ground. A great many vigorous young shoots will

arise from the top and should be removed twice each
year, once in the .spring and again in late summer. In
addition to this, many of tluc large growers keep a gang
of expert pruncrs occupied the year round cutting out
the weak and decadent branches and thinning the

fruiting brush. One e.X7)erienced pruner working eon-

tiiniously will care for 25 to 40 .acres of Eureka lemons,

and a somewhat less amount of Lisbons, which are

very thorny and not easily handled, j Eliot Coit.

LEMON VERBENA: Lippia.

LEMON VINE: Pereskia.

LEM6NIA: Uavenia; see Limonia.

LENOPHtLLUM (Irimgh leaf). CrassulAce.r . A
genus (stahlishc'd by J. N. Hose in 1904 for Sedum
guttatum and other species: perennial herbs branching

at the biisf;: I vs. a few oijjiosite pairs clustered near

the b.ase, very thick and somewhat flattened and more
or less concav(! on upper surface: fls. yellow (or dry-

ing redilish) in an erect infl. or solitary; sepals 5, equal,

nearly distinct,; petals erect, distinct, spreading or

recurved at top; stamens 10: carpels narrow .and erect.

—Sijccies about a half-dozen, Mex. and Texas. They
are tufted plants a few inchc^s high, to be treated like

cotyledons or echeverias. L. gulUilum., Rose, and L.

Wdnhergii, Brit., are the names most likely to appear;
both are Mexican. L. H. B.
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L£NS (ancient namo of tht' k'ntil). Lcguminbsse.
The lentil is one of the imporlaiit food plants of the
human race, although little prown in North America.

Closely allied to Vicia, from which it is distinfjuished

chiefly by the 2-ovuled ovary and 1-2-seedeil pod,
\'icia usually having more than 2 seeds. Low erect or

partially climbing herbs: I vs. pinnate, the terminal
1ft. sometimes ending in a bristle or tendril, the Ifts. 2
to many pairs and entire: fls. small, bluish white,
racemose or soUtary, papilionaceous; calyx-lobes
nearly equal and elongated; standard broadly obovate
or nearly orbicular; wings oblique, obovate, partially

adhering to the short keel: pod compressed, 2-valved,
1-2-seeded; seeds lenticular.—Species about a half-

dozen, in the Medit. region and W. Asia, apparently
only one of economic importance.

esculenta, Moench (Hrvum Lens, Linn. \">cia

Litis, Coss. & Germ.). Lentil. Annual, much-
branched, 1-1 J 2 ft. high: Ivs. with numerous oval or

oblong-oval Ifts., ending in a tendril: fls. small, white
or pale blue, axillary, in [lairs: pods short and broad,
verj' flat, and containing 2 flat seeds rounded in outline

and convex on both sides. S. Eu.—The lens of the
astronomer and phy.sicist was named because it was
shaped like one of these seeds. Some varieties have
gray seeds, others red. Esau sold his birthright to

Jacob for a mess of red pottage made of lentils. The
seeds are used chiefly for soups and stews. They are a
coarser and cheaper food than fresh peas and beans, and
about as palatable as split peas. Lentils rank amongst
the most nutritious of vegetables. They are also of the
easiest cult., but the seeds are often destroyed by a
weevil. There are many cult, varieties. The seed is

usually sown in drills in March, 18-30 in. apart. The
heaviest crops are produced on rather dry sandy soils.

The plants need no special care between seedtime and
harvest. The seeds keep better in the pods than after

being threshed. The herbage makes good fodder. See
Cyclo. Amer. Agric, Vol. II, p. 308. L H. B.

LENTIL: Lens.

LEONOTIS (Greek, lion's ear, which the flowers are
supposed to resemble). Lahidlse. Lion's Ear. Lion's
T.\iL. This includes a tender shrub with scarlet-orange,

gaping flowers, cultivated outdoors in southern Florida
and southern California.; and it is an excellent winter
bloomer under glass.

Annual or perennial herbs, coarse and tall: Ivs.

opposite, petiolate, ovate: fls. white or yellow in very
dense axillary whorls; calyx 8-10-ribbed, the tube
arched and funnel-shaped; corolla-tube as long as

calyx; upper lij) long and concave, outside hairy; lower
lip deflexed, the 3 lobes nearly equal; stamens 4,

arched, did>'namous; style 2-lobed.—Species about 20
in Trop. and S. Afr., one more widely dispersed.

Leoniirus, R. Br. Branched perennial with hairy
sts., shrubby, 3-6 ft. high: Ivs. 2 in. long, lanceolate or
oblong-lanceolate, obtuse, coarsely serrate, narrowed
at the base, pubescent: corolla more than thrice as long
as the calyx, red-yellow or orange-red, 1 J^l Ji in. long,

pilose, the upper lip large and the lower small ; stamens
not exsertcd. S. Afr. B.M. 478 (as Phlomis Lennurus).
R.H. 1857, p. 548. Gn. 53, p. 400. G.C. II. 19:186;
111.43:139. J.H. III. 53:255. G.W. 7, p. 100; 13, p.

14. G. 8:22; 13:313; 36:65. R.II. 1913, p. 92. Var.
globdsa nana, is a dwarf form, not exceeding 2J^ ft.

in all, and with a regular and rounded habit of growth.
It is said that L. Leonuru.t has become a menace in S.

Afr., with laws to provide for its destruction. In the
North, Leonotis cuttings shoulii be started in early

spring, the young plants transplanted to the open in

May and thereafter frequently pinched to make a sym-
metrical instead of a straggling bush, and if the plants
do not flower before frost, they can b(^ cut back, lifted

and brought into a cool greenhouse to flower in Nov. or

Dec. A southern enthusiast says that they are a.s easy
to cult, as a geranimn. There is a white fl<l. form.

L. djjsophylhi, Benth., has orange-yellow fta., and differs from L.
Leonurus also in the broader Ivs. and longer calyx-teeth. K. Afr.
B.M. S404.— /.,. nepetxjdha, H. Br. Annual, 1 H-6 ft., with 4-
angled St.: Ivs. ovate, round-toothed; bracts apinescent: fls. yellow
or orange-red, in distant-globose bur-like whorls; corolla 1 in. long.
Many tropics; reported aa a showy plant in Porto Rico.

WiLHELM Miller.
L. H. B.t

LEONTICE (Greek, lion's foot; referring to the shape
of the leaf). Including /fonjdrdia. Berberidacex. Lion's
Leaf. Hardy herbaceous perennials, chiefly Asian, of
low growth anfl distinct appearance.

Tuberous: Ivs. pinnate or pinnatisect, on the st.

small or none: fls. yellow, racemose or in a somewhat
dichotomous cyme; sepals petal-like, 3-9; petals 6,

often reduced to small nectaries; stamens 6, free:

carpel 1, becoming a bladdery nearly or quite inde-
hiscent caps.—Species perhaps a dozen, S. Eu. to Cent.
Asia. Likely to be advertised with Dutch bulbs. These
plants have a turnip-shaped conn or rhizome about 2
in. thick, and bear yellow fls. in early spring. Bongardia,
now included in Leontice, has only one species.

A. Petals reduced to scales or nectaries.

B. Lvs. liince lernately cut.

Leontopetalum, Linn. Height 1-1 J^^ ft.: Ifts. ovate
or obovate, rarely subcordate: panicle large, dense,
leafy. Italy and the Orient.—Root used in the Holy-
land, against epilepsy.

BB. Lvs. digitately cut.

c. Raceme dense, conical.

Albert!, Regel. Sts. several, .stout, each giving off

2 subradical Ivs. which are undeveloped at flowering-
time: lvs. finally on stalks 4-5 in. long, digitately

5-parted; Ifts. pale green, glaucous, elliptic; nerves
prominent and parallel beneath: scape 6-8 in. high,

robust; raceme as many as 18-fld.; fls. nearly 1 in.

across, ochre-yellow, streaked reddish brown on back;
petals shorter than the stamens. Turkestan. B.M.
6900. Gt. 1881:1057.

cc. Raceme loose, oblong.

altaica, Pall. Lvs. not from the root, digitately cut,

only 1 If. on each fl.-st., the If. having 3 primary
divisions, each of which is petioled and has 5 Ifts., 2
of which are smaller than the rest; Ifts. elliptical: infl.

a raceme, bearing large, more or less roundish leafy

bracts; fls. mostly erect, having 6 showy, oblong, not
overlapping, entire parts supposed to be sepals, the
petals small, yellow, erect, shorter than the anthers.

S. Russia, Altai, Siberia. B.M. 3245.

AA. Petals large and prominent.

Chrysogonum, Linn. {Chri/sdgonum Dioscoridis,

Rauw. Bongdrdia Raitwolfii, C. A. Mey). Of the sub-
genus Bongardia. Lvs. all from the root, pinnate; Ifts.

.3-8 pairs, or some of the Ifts. in whorls of 3-4, wedge-
shaped, 3-fid. with a conspicuous triangular crimson
mark at the base of each: infl. a panicle, bearing min-
ute, linear bracts; fls. drooping, having 6 showy, wedge-
shaped, crenate parts, 3 of which should possibly be
considered petals, and the other 3 inner sepals, since

there arc 3 small, greenish lobes outside which are like

an ordinary calyx, and should, perhaps, be called the

outer calyx. B.M. 6244. F.C. 3:98. B. 1:.50.

WiLHELM Miller.

LEONTODON (Greek, lion's tooth). Compdsitse.

A rather weedy group of hardy perennials little grown
in Amer. and not unlike the hawkweeds. They are

scapose herbs with clustered, basal lvs. much pinnati-

fid, scapose, with many-fld. he:ids of rather showy yel-

low fls.: involucre ovoid or oblong, its br;icts in 1 or 2

series; p;ippus of plumose bristles, differing in this

from Hicracium, its nearest horticultural relative.
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L. autumnUe, l.iiin.. Kali. Dandki.ion. is sunu'tiincs

oiilt. m AiiHT, It Inroiiu-s wtMniy, lint its latc-llnwi-rinn

jvUow lu'ads an- attrfuMivi- to some. Eu., Imt natu-

Rdii«l in K. N. Aiiior. N. Taylok.

LEONTOPODIUM ^Onvk, lion's foot). CompoxiUi:

IVri'iiiiial 111 ills, all luftinl ami woolly, of which the

«lehvoi.-*> is prrliaps the oiii' flowor most .soiinlit by
tourists in tlio .\l|is. It is an I'liililcni of [miity.

Stems iisooniiinp or erect, iinliranclied except at the

very top: st.-lvs. alteriiale. entire: heads small, crowiled

into lienso cymes surroumleti by a sort of leafy iiivolu-

cff.—About ti widely scatteriil species. Kdelweiss is

eXM cataloituixl as a Ctnaphalium, but in that t;enus the

style is "J-inil, wiiile in Leontopodium it is uncut.

LeontoiKxlium is mon> nearly allii^l to our common
weed, the "pearly everhustinn" i.\iiai>li<ili.i innrtjoritd-

oa\ which lacks the den.se cluster of star-liUe lloral

Ivs., but in the opinion of some h;u3 as much beauty as

the etlelwciss.

The eiiclweiss is a low plant, 4 to 12 indies hifjli,

densely coveri-<l with a wliiti.sh wool, the attractive

portion beinn the flat star-like cluster of woolly floral

leaves surroun<linK the true flowers, which ai'e small,

inconspicuous and yellow. The general impression

seems to be that e<lelweiss cannot be cultivated in

America. In I'.MK), however, it was extensively a<lver-

tise<1 as a pot-plant, and it has lonn been cultivated in

rock-gardens. .J. H. Keller says, "It can be grown to jier-

fection in an elevated position of the rockery, in rather

light soil and with full exposure to .sun. It also suc-

ceeds in an ordinary hardy border where the plants can

be kept moderately dry in winter."

Seeds of edelweiss should be sown about February 1

,

which gives plants large enough to plant out in perma-
nent quarters about May 1. If planted in good well-

drained ground, the plants are sure to make a good
growth s<j that by the middle of September there will b(^

an occasional flower. However, it is not until the follow-

ing year that one gets a full crop of flowers, so many in

fact that it seems to exhaust the plants, which should

now receive a good deal of care. Olii plants divided

early in the fall and wintered in coldframes give very

KOO<i results, or late-sown seedlings carried over winter

m the same way do well. (.Vlbert E. Robinson.)

To establish a colony of edelweiss an English writer

(Gn. .52, p. 146) a<lvises that a few stray seedlings be

-%'',

2132. Edelweiss.—Leontopodium alpinum. (XH)

firmly plantefi in a narrow chink of rock so placed that
a dwp fbwiire of gritty or sandy loam may be iissured

for the roots to rarnblr; in. Plants in [Ktt.i may be grown
and flow'ere<l when the collar is tightly wedged between
(ome picc<-s of .stone or old mortar. The plant is best
propagated by 8e<!<i8, as division is not always suc-
ce*t.^flll.

alplnum, C'uhh. (Onaphfilium LrjmUjpMiiim, Ijnn.
/, hirn'tl/ii/iiriuiii, l)(l.). Kig. 21^2. ('reeping by
BUAimit: IvB. \iiti(ut<AaU;, white-tornentose beneath, floral

ones oblong: f).-hea<lii 7-9 in a cluster; involiicral

scales woollv at base, blacki.sh at apex. B.M. 1958.
(in. 2',), II. r,2\); 52, p. 146; 60, p. 344; 62, p. 145. G.L.
lS:.l7;2t:lSl.

sibiricum, (ja.ss. St. simple, bearing numerous
oblong-linear, often webby Ivs.: fls. borne in a densely
corymbo.se cluster, white, and nearly twice the size of

the preceding. Russia.—Can be grown roiulilyat much
lower elevations than L. (ilj)hmiii.

L. juiifinirititi, Mi(i. ((liijipli.'Uiuni .Sieboldianum. Franch. &
Siiv.). l'"ls.-tK'iuls looser; Ivm. tiliinitiK diirlv groeii ubovp, under-
neath silvery.

p^ TAYLOR.f

LEONURUS (Greek compound, meaning iiott's tail).

Liiliial.r. .\li(iu( 10 species of herbs, .some of them
weedy and widespread, but scarcely horticultural

subjects. L.Cdrd'iiiai, Liiin. (Cttnl'inca ruUjaris, Moench.
/,. rilloxiin, Desf.), is the common motherwort: weed or
<'sca|ie about buildings and in waste places, from Eu.:
perennial, tall, with long-]ietioled Ivs., the lower 3-

cleft: fls. iiurple (sometimes white) bearded, in axil-

lai'v whorls; calyx with prickly teeth. Said to be a good
bee-plant.

LEPACHYS (Greek, a thick .tcale; probably referring

to the thickened upper part of the bracts of the recep-

tacle). Including Ralitnda. Coinposilw. Annual or per-

ennial herbs, the most jiopular of which is a fine prairie

wild-flower, L. coha/iiKiri.s, for which, unfortunately,

there is no common name.
Lepachys contains 4 species of herbs, all American, 3

perennial: Ivs. alternate, pinnately divided or parted:

disks at first grayish, their corollas yellowish, becoming
tawny; chafTy bracts commonly marked with an inter-

marginal purple line or spot, containing volatile oil or

resin; achenes flattened, shari)-margincd or winged.

For generic distinctions, see Rudbeckia.
Lipachys coluvniarit: grows 2 to 3 feet high, has ele-

gantly cut foliage, and bears flowers something like a
brown-eyed Susan, but the disk is finally cylindrical

and more than an inch high, with 6 or 7 oval, reflexed

rays hanging from the base. In a fine specimen these

rays are 1 ' • inches long anfl nearly 1 incli broad. There
are 5 inches or more of naked wiry stem between foliage

and flower. Typically, the rays are yellow, but per-

lia]is the most attractive form is var. pulcherrima,

whii'li has a large brown or brown-purple area toward
the base of each ray. Like the greater number of our

native western flowi^rs that are cultivated in the

eastern states, the plants have reached our gardens

from European cultivators. Meehan says it is perfectly

hardy in our northern borders, but the English do not

regard it as entirely safe without some winter protec-

tion. Moreover, it is one of the easiest herbaceous
perennials to raise from seed, flowering the first year,

and it is chiefly treated in the Old World as an annual
bedding plant, the .seeds being known to the trade as

(lliilixatria pidrlierrima. I'or bedding, the seeds are

.sown in early spring in a hotbed, the seedlings pricked

olf into boxes, hardeneil off, and finally transphinted to

the open, only slight care being necessary to obtain

eonijiact bushes about 2 feet high. Under such cir-

cumstances the plants flower from .lune to September,

and the season may be prolonged by a sowing in the

open. Tliis has proved useful in our northern borders,

where seed should be thinly sown in the open, where the

[ilants are to stand, with a fair chance of autumnal
bloom the .same year. The flowers last well in water and
should be cut with long stems to get the benefit of the

delicately-cut foliage. L. piiinala is perfectly hardy at

N(!W York and is a scrvi(H'able perennial.

A. liayn oval, scarcely as long as the di.ik at its longest:

If.-segms. linear.

columnaris, Torr. & CJray (Ralihiila cnlunindTis, D.
Don). Fig, 2 133. A rough-pubescent perennial, branching
from the base, 1-2 J^ ft. high in the wild, often
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higher in cult.: st.-lv;?. with 5-9 divisions, which are

oblong to linear in outline and sometimes 2-.'J-cleft : fls.

solitary, terminating the branches; rays yellow; style-

tips short, obtuse. Prairies, Saskatchewan to Texas
and Rocky Mts. B.M. 1601. Mn. 1:65.

Var. pulcherrima, Torr. & Gray (Ubdiscaria pul-

cherrima, DC), differs only in having the rays partly

or wholly brown-
purple. The plants

in the trade are

mostly margined
with yellow or
have about half

of each color.
Gn. 51:98. R.H.
1854:421. Var.
totus pu rp & r eus,
Hort. D. M.
Andrews, is "a
variety with dark
orange - brown
rays, almost
black."

A.\. Rays oblong-

lanceolate, very

much longer
than the disk:

If.-segms. lan-

ceolate.

pinnata, Torr.
& Gray {Ratibida

pinnata, Bamh.).
Slender, 3-5 ft.

high : Ivs. with 3-7
Ifts. ,which are lan-

ceolate, sparsely

serrate, sometimes
lobed, the upper-
most run together,

very rough-hairy:

rays vellow, often 2 in. or more long. W. N. Y. to la.,

south to La. B.M. 2310. Gn. 47:418; 51, p. 205.—It is

at home in a sunny border. j, Ji_ Cowen.
N. Taylor.!

LEPANTHES (sca/e;?oii'tT). Orchidacese. Some forty

species of the mountains and upper parts of Mex., Cent.
Amer., W. Indies and .S. Amer., epiphytic, monophyl-
lous, aUied to Pleurothallis but differing in bearing

club-shaped pollinia and a usually 2-parted lip that is

adnate to the column. None is offered, and the species

are of little importance hortieulturally.

LEPICtSTIS: Pulypodium.

LEPIDAGATHIS (Greek, scale and ball, in allusion

to the curved infl.). Acanthacex. Tropical herbs and
shrubs; one is in horticultural literature as a warm-
house evergreen shrub. It is L. cristata, Willd., in

Trop. India, with purplish fls., linear or oblong nearly

glabrous Ivs. and spinose-acuminate bracts and bracte-

oles: lis. in globose clusters or heads near the ba.se of

the plant; corolla 33in long, in bud tlensely hairy, white
with purple or brown spots: .sts. 6-24 in., procumbent.
Lepidagathis has about 50 species, of which two are in

the .American tropics and the others in the Old World.
It is little known to cultivators.

LEPIDIUM (from Greek for littk scale, alluding to

the small flat pods). Crucifers-. Cress. Pepper-
Gr.'USS. Small mostly unattractive herbs (or rarely

subshrubs), one of which is a salad plant. See Cress.

.\nnual, biennial or perennial, erect or spreading,
with many small white fls.: Ivs. very various, .simple

to more or less bipinnate: fls. mostly racemose, often

with leafy bracts intervening; petals small or wanting;
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2133. Lepachys columnaris. (X'i)

stamens 2-6 : pod circular, flattened against or contrary

to the partition ; seed 1 in each cell ; cotyledons in most
cases incumbent.—Perhaps 100 species in many parts

of the world. There are al)out 20 native species, mostly
western, and several intro. weedy species. The foliage

and i)otls have an aromatic-jjeppery flavor. The herbage
of some species is used as salad, and the pods are sonu^-

times fed to tame birds (whence the name "canary

grass"). There are no species of much ornamental
value.

sativum, Linn. Garden Cress. Annual, 1-2 ft.,

glaucous when in fl. and fr., glabrous: fls. small and
inconspicuous, in an elongating raceme: pods nearly

circular, bifid at the ai)ex, winged: Ivs. exceedingly

various, but usually the radical ones pinnately divided

and subdivided, the central cauline ones 2-3-cleft,

nearly to the base and the segms. entire or toothed, the

upjjermost simple and entire. W. Asia, but widely

disseminated as a cult, plant, and .sparingly run wild in

the northern part of the U. S. and Canada.—Under
cult, the foliage varies immensely. The curled sorts

have Ivs. as finely cut as curled parsley. On Australian

cress, which is a golden-lvd. form, there are sometimes
on tlie same plant broad-spatulate, ragged-edged Ivs.,

cut Ivs., and simple hnear Ivs.

Other lepidiums are sometimes eaten, but are not in the trade

and are of little importance. One of these is the common L. vir-

glnicum, Linn., wild in the U. S., and known as pepper-grass.

L. H. B.

LEPTACTINA (Greek, graceful rays, referring to the

star-like aspect of the flower). Also written Leptaclinia.

Rubincese. Showy shrubs, glabrous or puberulent, leafy:

Ivs. opposite, glossy; stipules broad-ovate and mostly

rather large: fls. in dense terminal cymes, like ixoras,

white.—The genus contains about 25 species, all

Trop. African .shrubs, important generic characters

being the large calyx-lobes, very long corolla-tube, 5
included stamens, style-branches free or coimate, large

lax stipules, and clustered infl.

L. Minnii, Hook. f. Branching shrub, 6 ft. high: Ivs. 5}-2 in. long,

2 J/2 in. wide and larger in proportion, oval, wavy-margined, obtuse,

with gobose green bodies between the insertions of the Ivs., which
are stipules: calyx-tube 3 lines long, lobes 1 in. or more long, leafy;

corolla silky within, lobes lanceolate; stamens 5. included; style

hairy above, 2-branched. B.M. 73G7.—A very interesting white-
fid, shrub for growing under glass, apparently not offered in this

country. l H. B.

LEPTANDRA: Vtronica.

LEPTARRHENA (name refers to the slender or thin

anthers). Saxifragacese . One perennial caulescent

herb, L. pyrolifdlia, R. Br. (L. amplexifdlia, R. Br.

Saxifraga pyrolifdlia, Don), from Kamtschatka and
Ala-ska to Wash., sometimes nientioncil in horticultural

literature: caudices short and leafy, the Ivs. alternate,

leathery and evergreen, toothed, narrow to base, the

radical ones 1-4 in. long and obovate to oblong or

spatulate, those on the fl.-stalks 1 or 2 and clasping:

fls. small, white, in bracted panicles, on scape-like sts.

8-16 in. high; sepals 5, erect; petals 5, narrow, persist-

ent; stamens 10; ovary of 2 nearly distinct carpels,

becoming follicles. Probably a good plant for wild-

gardening where proper conditions can be found;
recorfled as growing "in high mountain marshes."

L. H. B.
LEPTINfiLLA: Colula.

LEPTOCARPHA (name refers to the slender scalea

or chaff). Compositse. A subshrub from Chile and
Peru that has been grown abroiul for the yellow fl.-heads.

L. rivuldris, DC, the only species, has alternate or
sometimes opposite ovate, toothed, and scabrid Ivs.

about 2 in. long, and heads about 1 in. diam. A half-

hardy or greenhou.se plant allied to HeUanthus.

LEPTOCHILUS (from the Greek referring to the

linear form of the fruiting frond). Polypodidcese. A
group of moderate-sized tropical ferns, allied to Dryop-
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toris, but formerly classifiini uiidrr Acrosfichum. The
Ivs. !uv piniiatoly (liviilitl: the sporanni;! arc borne very

oKvsr together st> lliiil jit nialiinly they iijipear entirely

to cover llie baeks of the fertile Ivs.

alienus, Swartz (AcrAslicImm alitnum, Swart/,)-

Sterile Ivs. 1-2 ft. long, triaiiguhir, with the upiier

pinna- (li-eiirnMit. anil the lower at least sinuate or even
ineis<>l: fertile Ivs. smaller, with narrow pinniv, the

up|>er ihviirrent . Cuba and Mex. to Brazil.

nicotianaefdUus, C. Chr. (Acriistichuni nicoliana'-

fdliiim. Swiirtz). Sterile Ivs. with ;{-7 pinna' whieh are

6-12 in. long ami 2-3 in. wide, with nearly entire edges;

fertile Ivs. smaller, with '.i-7 pinnic 3-4 in. long, 1 in.

wide. \V, In.lies to Brazil. r. c. BENEDiCT.t

LEPTOCHLOA (slender and grass, from the Greek,
refi'rring to the slemler spikes). GratMnex. Annual or

pen-nnial grasses with rather showy infloresoence, one
sjH'eies oeea.sionally growii for ornament

.

Plants with Hat blades and slen<ler unilateral spikes

arranged along a main a.\is: spikelets 2- to several-fid.

—S|)Ocies about 12, in the wanner regions of both
hemispheres. Differs from Chloris and other genera
of the tribe Chloridea-, in having racemosely arranged
spikes with sevcral-fld. spikelets.

virg&ta, Bcauv. Erect, glabrous, ustially glaticovis

jH'rt-nnial, 2-4 ft.: spikes numerous, 3-11 in., on an axis

;J-t) in. long; spikelets 3-6-fld.; florets awnless or with
an awn shorter than the body. Trop. Amer.—Has he(>n

advertised under the name of Chloris grdcilis. A pleas-

ing grass with feathcrj' infl. suitable for borders in the
'south' A. S. Hitchcock.

LEPTOCODON {slender bell, from the shape of the
flowers). Canipanulaccse. Twiner, suitable for the
greenhouse. From Cainpanumaca it differs in bearing
a dehiscent caps, rather than a fleshy berry, and froiri

Codonopsis in having a tubular ujiwardly iiiM:ilcil

rather than mo.stly campanulate corolla. The single

species is L. grdcilis, Hook. f. & Thorn. (Codnnoims
griicilis. Hook. f. Campanumka gracilis, Hort.), of

Sikkim (India): glabrous slender perennial with alter-

nate and opposite long-stalked ovalc-erenate Ivs.:

corolla 1-1}^ in. long, blue, tubular-curved, shortly
5-lobeil. the calyx very deeply ,")-lobed; stamens .5, free;,

with as many glands intervening; fls. terminal and oiijk)-

site the Ivs., .single on .slender peduncles. l H. B.

LEPTODACTyLON: Gilia.

LEPTODERMIS (Greek, leplos, thin and derma,
skin, meinbrune, referring to the thin membranous
bractlets connate into a tube.) Ruhiacea-. Low shrubs
with small foliage, and small tubular white or i)ur-

plish flowers in usually few-flowered clusters appear-
ing during summer and fall when few shrubs are in

bliK)m.

Slender-branchefl, with opposite small entire stipu-
late Ivs.: fls. in axillary hea<l-like clusters; calyx
.S-toothed, persistent; corolla tubular-funnelforin, with
J>-lobi-<l limb; stamens 4, included; ovary inferior,
h-ff\\ii\; style slender, .Vparterl at the apex: fr. a caps.,
the outer wall siilitling to the base into .5 valves, the inner
net-hke, eIose<l, enveloping the seed.—About 10 spe-
cies in China and Himalayiis. Interesting for botanical
collection.'* as one of the few wf)ody representatives of
Kuhiacetf; which are hardy north. A few species have
\nfn rr-eently intro. from China, of which tlic ffillow-

ing has provwl fairly hardy at the Arnold Arboretum,
but apfx-ars to be short-hveri. Proj). by greenwfiod-
cutting.s in summer and by seeds.

obl6nga, Bunge. Shrub, to .'5 ft.: Ivs. oblong or ellip-

tic-f)val,e, acute, narrowed at the base into the short
petiole usually scabrid, 34-?4'n. long: fls. in sessile,

denw; and few-fld. clusters; corolla slender, tubular,

with oblong-lanceolate spreading lobes, puberulous
outside, violet-purple, 5.iin. long; style exceeding the
hairy moulli. N. China. July-Oet.

Alfred Rehdeh.

LEPTOL^ELIA. Hybrid of Leplotcs hicolor (seed
parent) and Latia ciiiiinliariiia, known as Leptolslia
Veiichii.

LEPT6PTERIS (Greek, cut fern, alluding to the filmy
texture of tlie Ivs.). Osnnindiici:c. About greenhou.se
ferns with sjiorangia like tho.se of O.snumda but with
filmy Ivs. like those of Hymenophyllum. Tliei-e spoi angia
grow on the backs of the Ivs. as in ordinary ferns, A
group of beautiful ferns which require ,si)ecial cult. All

are from the Australasian region. Allied to Todea.

superba, Presl, With an erect woody st, 12-18 in.

high; Ivs. 2-4 ft. long, (i-10 in, wide, tripinnatifid,

pinnai close togetlicr, narrow, reduced below. New
Zeal. R. c. Benedict.

LEPTOSIPHON (name alludes to the slender flower).

PotcinimincccT. A genus founiled by Bentham, but now
made a section or subgenus in Gilia. L. densiflbrus,

Benth. {(1. densifibra, Benth.), is a common garden
annual, by some now separated as Lindnlhiis densi-

flbrus, Benth., native in C'alifornia. Lepldsi-phon

aitrcus and L. hybridus arc accounted for under Gilia

micrantha (p. 1337).

LEPTOSPERMUM (Greek, slender seed). Myrlacex.
Ornamental \voo(|-\' jilants grown chiefly for their

copiously produced flowers and also for the neat myrtle-
like foliage.

Evergreen shrubs or small trees: Ivs. alternate, small,

rigid, entire, nerveless or 1-3-ncrved: fls. short-stalked

or sessile, solitary or 2-3, axillary or at the end of short
branchlets; sepals short and broad; petals roundish,
clawed, spreading; stamens many; ovary inferior,

inclosed in the calyx-tube, 3-10-celled; style short: fr.

a loculicidal caps., usually protruding above the calyx-

tube; seeds numerous, linear, or few and compressed
and winged.—There are about 2h species mostly in

Australia, few in New Zealand and in the Malay
Archipelago.
The Icjitospermums in cultivation are upright shrubs

with slender branches densely clothed with small rigid

foliage and covered in spring with numerous white,

rarely pink or carmine flowers ' 2 to '^i inch across; the
capsules are small and insignificant. They are cultiva-

ted somewhat outdoors in California, or in the North in

the greeidiouse and treated like heath and other Cape
and Australian hardwood i)lants. Planted outdoors
they stand drought well and L. Isvigatum has been
employed by the hun<lred thou.sands in the reclama-
tion <>( the moving sands on the San Francisco promon-
tory where the (iolden G.ite Park is now established.

I''or greeidiouse cvdtiu'e, L. seoparium var. bullatum
is an exception.allv good plant for those who can grow
heaths. It is far better than L. Lrrigatum.

C'uttings taken from well-ripened wood in the fall

or from the young growth in summer root freely under
the same treatment given erica. For a potting soil, use
two parts leaf-mold aixl one of sand. Plunge the pots
outside (huing the summer in the full simlight. The
j)lants make a straggling growth, unless trimmed into
shape. By fall they will be covered with buds, but it is

impossible to force them into bloom for Christmas.
Keep the plants in a cool house with ericas or azaleas
until the latter ])art of February or March, and then
give them a little more heat, say .").')'' to 60°, The plants
will soon be a mass of white flowers, L, seoparium var.
bullatum does not grow rapidly, but, like epacris, .as it

grows older it makes fine specimens. It has tough foli-

age, stands much hard usage, and when in bloom
attracts plant-buyers. It deserves greater popularity.
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Propagation is by seeds sowti in spring and treated like

tliose of erica or rhododendron, but usually by cuttings

of young wood in May under glass, or of nearly mature
wood in autumn and kept in winter in temperate house.

A. Ovary usually lO-crlled.

laevigatum, F. MucU. Tall shrub, attaining 20-30 ft.,

glabrous ami somewhat glaucous: Ivs. varying from
obovate-oblong to oblong-cuneate or narrow-oblong,
obtuse, } 2-1 in. long, 3-nerved : lis. white; calyx glabrous:

caps, slight Iv iirotruding above calyx-tube. Austral. B.M

.

1304 (as Fa'bricia Lrvigata). G.C. II. 25:816; III. 9:45.

AA. Ovary usually 5-celled.

B. Calyx-tube glabrous.

C. Lvs. flat or with recurved margins, obtuse or scarcely

•pointed {except in the large variety).

flavescens, Smith. Tall shrub: lvs. usually narrow-
oblong to linear-lanceolate or broadly oblong or even
obovate, !2-54in. long: fls. about ' 2in. across, white.

Austral. B.M. 2695. Var. obovatum, V. Mucll. Lvs.
broadly obovate to obovate-oblong, under 'iin. long.

Cult, in Eu. under glass. Var. grandiflorum, Bcnth. &
Mucll. Lvs. rather larger: fls. larger than in any other
variety. L.B.C. 6:514.

(T. Ia!s. flat OT concave, sharp-pointed, narrow or small.

scoparium, Forst. Attaining 10-12 ft.: lvs. ovate to

linear-lanceolate or Unear, mostly under Hi"- long.

Otherwise, almost exactly as in L. flavescens. Var. juni-

perinum, Nichols. {L. junipcrinum, Smith). A narrow-
Ivd. form with pubescent pendulous branchlets. Var.

buUatum, Rehd. (L. bullatum, Hort.). Lvs. larger,

narrow: fls. larger, about ^^in. broad. G.C. III. 51 : 100.

(;. 30:415. R.H. 1903, p. 375. R.B. 30, p. 44. J.H.
III. 30:435. Var. Nichollii, Turrill. Fls. carmine: lvs.

purple, but green in plants grown under glass. Gn.
77:612. B.M. 8419. R.H. 1912:520. Var. grandiflo-

rum, Hook. Fls. large, pink or nearly white. B.M.
3419. Gn. 51:390. Var. Chapmannii, Dorrien Smith.
Lvs. brownish: fls. bright rose. New Zeal. Var. Bos-
cawenii, Bois. Fls. 1 in. across, cherry-red in bud,

white with reddish center when expanded. New Zeal.

R.H. 1912:520. G.C. III. 51, suppl. One of the mo,st

desirable forms. It is said to be of relatively easy cult.,

with compact habit, the branches spreading in all

directions. Excellent plants for the amateur, but very
slow-growing. L. scoparium is the manuka or tea^tree

of New Zeal.

BB. Calyx-tuhe more or less densely clothed with

silky or woolly hairs.

pubescens, Lam. (L. lanigerum. Smith). Tall shrub

or small tree: branchlets villous: lvs. varying from
obovate-oblong to elliptic or narrow-oblong, nonnally
}^in. long, siUcy-villous while young, rarely glabrous:

fls. Vi-ii in. acros.s, white. Austral. L.B.C. 8:701;
12:1192. B.M. 1810. I.H. .32:570. G.C. II. 12:427. Gn.
19:42, and 27, p. 145. G. 29:642.—Extremely variable.

Long cult, abroad, but not advertised in Amer.
L. flexitdstim, Spreng. (.\g0ni3 flr?Tuosa. Scbauer). T.an shrub or

tree, to 40 ft.: branchlets at first pubescent, finally glabrous: lvs.

lanceolate or linear-lanceolate. 3-n^er\'ed, \4-\i in. long: fls. white,
oviT J^in. across, in axillary heatls; calyx pubescent, starticna 20.

Austral.—This species is now generally referred to Agonis which
differs from Ix'ptospermum chiefly in the capitate infl. and in the
cells of the ovary having only 2-^ ovules ascending from a basal
"'"'''"'* Alfred Rehder.!

LEPTOSYNE (Greek, slentlerness). Cnmpfisita'.

Yellow-floweretl composites, with much-divided foliage

like cosmos.
Smooth and glabrous herbs and subshrubs: lvs.

alternate or oi)i)osite, usually rather fleshy, and ter-

nately or pinnately divided or dis.sected. They are the

representatives of Coref)psis on the western side of the

continent, but have mostly pistillate rays and always
a ring on the tube of the di.sk-fls.—Seven species, all

from Calif, except L. arizonira. The genus is united

with Coreopsis by some authors, including Hoffmann
in Engler & Prantl.

In the North these plants are mostly treated as

half-hardy annuals. None of them has anything like

the popularity of either cosmos or Coreopsis tinctoria.

The commonest species is L. maritima, but L. Slill-

manii promises to outrank it, although not well

known in the trade. L. Siillmanii is said to bear
flowers lj'2 inches across, for 5 or 6 weeks. Its seed
germinates quickly and can be sown outdoors. Sandy
soil and a sunny position are advised. It is said to

bloom in four to five weeks after sowing. L. maritima
should be started indoors, transplanted in May, and
can be brought into flower by July. Two distinct plants

are passing in the trade as L. maritima, one of which is

L. calliopsidea, and is considered an inferior plant by
some. The seeds of the two plants are easily dis-

tinguished.

A. Rays obovate.

B. Seeds having long, soft, villous hairs.

calliopsidea, Gray (Ayarista calliopsidea, DC. Co-
redpsis calliopsidea, Boland.). This is the plant figured

in R.H. 1873:330, erroneously as L. maritima. Annual,
1-2 ft. high, rather stout and leafy: fls. 3 in. across,

long-stalked; rays fewer, shorter and broader than in

L. maritima, IK in- long, %-l in. wide.

BB. Seeds having short, rigid bristles.

Doftglasii, DC. (L. califdrnica, Nutt. Coredpsis
Doiiglasii, Hall). Annual, 9-12 in. high: lvs. 1-3 times
parted: fls. on solitary, long-stalked heads; ring of the

disk-fls. distinctly bearded. June, July.

BBS. Seeds not hairy.

Stillmanii, Gray. Stouter than L. Douglasii and more
leafy below, surmounted bv a single long-stalked head:
ring of disk-fls. beardless." Gn. .52, p. 461. G.C. III.

22:333. R.B. 23, p. 275. Gt. 46, p. 612. S.H. 2:44.

G.L. 23:293.—Intro. 1898, by Benary. Annual with
linear (not filiform) If. -lobes.

AA. Rays oblong: perennials.

B. Sts. low, from a thick base.

maritima, Gray (Coredpsis maritima. Hook. f.). Per-
ennial: lvs. 2-pinnate; fls. 3)^ in. across, borne at the

ends of branches on peduncles 9-12 in. long; rays 16-

20, 1 J^ in. long; disk 1 in. across: seeds not hairy. B.M.
6241. Gn. 49:272. Not R.H. 1873:330, which is

really L. calliopsidea.—Makes a good bog-plant.

BB. Sts. 2-8 ft. high, 1-5 in. thick, somewhat woody,

often decumbent.

gigantea, Kellogg (Coredpsis gigantia. Hall). Differs

in being leafy at the top only, the others being leafy at

the base: lvs. 2-3-pinnate: fls. smaller than in L. inari-

tima, borne on short corymbose peduncles; disk } 2^-
acro.ss: seeds not hairy. Cult, in S. Cahf. Gt. 44, p.

592. G.C. III. 28:319.—The fls. are said to be sweet-

scented. WiLHELM Miller.
N. TAYLOR.t

LEPTOTiENIA (narroiv vitia' or oil-tubesj. Cwbel-

llfera. Several N. .'American tall perennial herbs,

allied to Ferula and Angelica: glabrous: roofs thick and
fusiform: lvs. pinnately compound: fls. yellow or

purple, in compound umbels, the involucre and involu-

cels none or of few br:u-ts: fr. oblong or nearly orbicu-

l;ir, much compressed. Two species were (incc listed,

but probably none is in cult. Maiuials of the [ilants

of the Rocky Mt. region and west contain descriptions

of the species.

LEPTOTES (from the Greek, referring to the slen-

der parts). Orcltidhcesp. Small terrestrial or epijihytic

herlis of slender habit bearing racemes with few pretty

flowers produced in spring.

Stems erect, not pseudobulbous, growing from a
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rr\>opin(j rliiionu- :in>l boariiiK t •' Hoshy liiu-ar Ivs. and
:i sK-mlor hut riniil. Ii^rmmal nici'im': sepals and petals

no:urly e<)a:»l. spreadiiiji: lalielUmi joined tii tlie base of

the iMiKinin; lateral lobes laijie, spreading or small,

auricU^like. middle lolx- larjie. entire, eontraeted at

ba.s«>. «)luinn with 2 wide win^s; poUinia 4 piTfeet and
- im|>erfe«'t.—Six spwies in Hrazil and \V. Indies. Cult.

:is for ladia.

bfcolor, Liiull. (Telramh-ra himlor, Rolfc). Lvs.

stilitary on the short st., semi-eylimlrie, with a fin-row in

front. 3-4 in. lon^: raeeme few-lid., shorter than the

lvs.: sepals and |H'tals white, lincar-ineurvi-d, over 1

in. Ioiik; lateral lobes of the lip small, folilinn over the

eiilunin: terminal lobe oblontj-lanieolate, bright rose,

with white tip and margins. A pretty plant. U.K.

UVJ.i. A.V. 0:l>.S3. Gn. .59, p. 77. Var. glaucophylla,

HiK)k. Lvs. glaucous. B.^I. U7.'J4.

/.. unicolor. Kcnir. Hahit prndiilous; (L,. pale lilac: lvs. fleshy.

'^™"'- Heinuich Hasseldhinc.

LESCHENAULTIA (named for L. T. Lerhenault,

botanical traveler in the far K.t. Written also Ltrhrn-

aultia. (iiMultiiioci.T . .Vbout 20 species :is understood

by the latest monographer (Krause, in Kiifjlcr's I'llan-

zenn>ich. hft. .'54. 1912) of herbs and heatli-like shrubs

of .\ustral., sometimes grown under gla.ss: glabrous or

rarely hirsute: lvs. heath-like, .scattered or crowded,

narrow ami entire: fis. yellow, red, violet or greenish,

solit.ar\' or eorymbcd, .showy, with a slender tube and
large Imib; calyx-tube adnate to ovary, the lobes 't and
linear or lanceolate; corolla oblicpie, the tube usually

slit to the b;i.se, on the l)a<'k, the lobes connivent or

spreading; anthers mostly cohering around the style;

indusium (.or dilated top of style) 2-lippcd with a partial

21 J« Leipedeza bicolor. iX'A)

ring of hairs outside: caps, linear. 4-valved, dehiscent.

—The lesclienaultias rc(|uire special care in watering,
and an open soil with plenty of liber and sand. They
are very handsome hardwooded plants for greenhouse
growing, but seldom .seen in this country.

/>. hiliilm, l.iiull, Slirul), 1 :i ft.: Ivw. not Kfeatl.v crowded, about
*4 or lain, lonii: fif^. bliie an<l liamlsonie. the corolla about ^.lin.

lonK. either few on the shoot or eorymbed; lobes of coroihi longer
than tube, .spreading, witii dark bUic veined wiiiKs and a point or
niucro between. W. .\ustral. -/,. farmtim, U. Hr. (I., niultiflora.

I.odd. 1.. H.'ixteri, IJon). .^preadinR anil much branched, 1-2 ft.:

lvs. rather loosely sc;ittered. 'ain. or less lonK: fls. solitary, red;

corolUi-tube split to base, .% lines or less long; corolla somewhat bila-

biate, the upper lobes broad and rounded, erect and connivent and
shorter than tin- hirge and spreading lower ones. W. Austral. B.M.
2(il)ll. U.K. lllli. L.B.C. 10:1579.— i,. oramlifldra, Lindl.. is a
iarne-tld. form of I., bitoba.

—

L. lariciua, Lindl. (I., splendens.
Hook.). Much iiraiiehed, erect, 1 ft.: lvs. fine, rather crowded: fls.

white to lilac to red, sessile in upper axils; tube of corolla ' C'in- long,

slit to h:ise; lobes of corolla all similar, usually shorter than the
lube. W. Austral. B.M. 4256. F.S. 2:176. H.F. II. 6: 14.—/,.

apUndens, Hook.=L. laricina. T H H

LESPEDEZA (D. Lcspedez was a Spanish governor
of Florida, who aided the botanist Michaux). Legumi-
ii(')s;i-. Bush C'l.ovEit. Small shrubs or herbs with pea-

sliaped flowers in racemes or heads, some of them very
ornanienlal but mostly not showy; one extensively

used for forage.

Leaves pinnately ;{-foliolate or rarely 1-foliolate,

the Ifts. entire and wanting stipels: calyx-lobes nearly

equ;d, sometimes subuliite; anthers usually 9 and 1: pod
short :inil l-secded (and in this differing from Desmo-
dium, which has jointed pods).—Species 40 or more,
in N. Amer., Asia and Austral., most of them not
known liorticulturally. In some of the lespedezas

there are 2 kinds of fls.,—petal-bearing and mostly
sterilt^, apetalous and mostly fertile. There are a

munbiir of native lespedezas, usually of dry lands, some
of which are offered by dealers in native plants, but they
are not very showy and are most in place in natural

borders tind in amateur collections. These species

thrive in light, dry soils. Because of the grayi.sh or

brownish color of the foliage, they are sometimes useful

in landscajx' gardening work, and they are hardy, and
of easiest cult.; perennial. Two or 3 of the oriental

species arc now becoming [popular. L. striata is the

,Iai)an clover of the S., antl is a valuable forage and
green-manure plant. L. bicnlor is a low shrub, with
siii:dl violet-purple Hs., hardy in New England, but
little known in cult. The most important ornamental
members of the genus thus far well known are L.

Sicbiildii and L. japuiiica, which are hardy herbs or sub-
shrubs sending up many strong wiry shoots each year,

and blooming profusely in Se))t. and Oct. Their late

bloom is very desirable. All lespedezas are of the easiest

cult, wlierevcr harily. Usually increased by division

of tli(^ clumi)S. L. Sicholdii is readily prop, by green-
wood cuttings under gla.ss-

INDEX.
nlliiftiirii, 10. hirta, 1.

bicolor, X. 1((. tiilrrmeilia, 6.

capitata, 2. japonica, 10.

formona, 9. Nuttallii, 4.

fruteacens, 6. racrmnsil, *.).

A. Occidental or native lespedezas: of upright or erect habit,

not shmvy: stipules and fl.-bracts minute, subulate.

n. Pis. whitish or ijellmvish, all complete.

1. hirta, KU. Erect, 2-4 ft. tall, silky-pubescent:
petioles shorter than the lvs.; Ifts. nearly orbicular to

iong-ovatc: fls. in ol)long or cylindrical heads on pedun-
cles that usually exceecl the lvs.: pod .scarcely shorter

thtm calyx, oblong-ovate, pubescent. Dry soils, New
Enghmd to l''la. and West. Mn. 6:181.—There is a
for III with oblong Ifts.

2. capitata, Michx. Much like the l.a.st, but petioles

very short, Ifts. narrow-oblong or oval, and the fl.-

heads dense and short-peduncled (peduncles shorter

than lv8.). Range of the above.

Sieboldii, 9, 10.

striata, 7.

Htuvei, 5, 6.

violaeea. 3.
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BB. FU. piirplf or rinlct, or some of them apetalous.

c. Peduncles slender.

3. violacea, Pers. Two to 3 ft., only sparsely leafy

and sliglitly pubescent: Ifts. broad-oval or oblong;
fls. small, in a loose cluster which is on a stalk usually

longer than the Ivs. : pod ovate. Drj- places N. H.,

west and south.

4. Nuttallii, Darl. Two to 4 ft., villous: Ifts. oval,

oblong or nearly orbicular: fl.-clusters dense or even
capitate, the stalk mostly exceeding the Ivs.:

pod oval. New England, west and south, in dry
soil.

cc. Peduncles nearly or quite wanting.

5. Stfivei, Nutt. Mostly unbranched, 2-4 ft.,

very leafy, velvety-pubescent : petioles very
short; Ifts. elliptic, firm, woolly or velvety both
sides or at least underneath: fls. in nearly
sessile, axillary clusters or heads. Vt., south and
west.

6. frutescens, Brit. (L. Stiivei var. inlermedia,

Wats.). Less pubescent or almost glabrous:

petioles mostly longer; Ifts. oval or oblong: clus-

ters very short-stalked. Maine, south and west.

AA. Oriental lespedeza, grown for forage in the

S.: of trailing habit: stipules and fi.-bracts

conspicuous.

7. striata, Hook. & Am. Japan Clover.
HooPKOop. Annual, somewhat pubescent, de-
cumbent or erect, slender: Ivs. small and very
numerous, the Ifts. oblong or obovate, and the
petioles verj' short: fls. small, pink or iiurjjle, in

axillarj- clusters. China and Japan.—The date
of introduction to this country is not known ; it

was collected in Georgia in 1846. It is now
extensively naturalized south of Washington and
the Ohio River, growing on nearly all kinds of

land. On light lands it makes dense mats, but
on heavy lands grows 18-24 in. high. It is a
good pasture- and hay-jilant, and is useful for

plowing under as a green-manure. It thrives on
land which is indifferently prepared. Seed is

sown early in spring, at the rate of 15-25 lbs.

to the acre. It often yields 2 tons and more of

hay to the acre. For pasturage in the S., it is

sometimes sown with oats in the autumn.

AAA. Oriental lespedezas, grown as ornamental
plants for the fls.: erect: stipules and fl.-bracts

small: perennials.

8. bicolor, Turcz. Fig. 2134. Shrub, with slen-
der branches, becoming 6-10 ft. tall, slender and
graceful, glabrous: Ivs. on thin wiry stalks, mostly longer
than the glabrous blades; Ifts. oval to round-obovate,
rounded at the apex, the terminal one 1-2 in. long: fls.

small, purple, in simple or compound racemes, which
surpass the Ivs.: pod J^in. long, somewhat pubescent.
Japan. G.F. 5:114 (where X. bicolor and L. Sieboldii
are contriisted by J. G. Jack, and drawn by Faxon, and
here reduced in Figs. 2134, 2135;.—Hardy as far north
as Boston, blooming in July and seeding freely. A
white-fld. variety is advertised.

9. Sieboldii, Miq. (Desmddium pcnduliflbrum,
Oudem. L. racemosa, Dipp. L. formosa, Koehne. L.
bicolor va.T. Sieboldii, "Slaxim.). Fig. 2135. Herb (shrub
in warm regions), throwing up strong, wirj' shoots
each year from the crown: sts. angled, rcddi.sh or
brown, hairj- (at least above): Ivs. dull above and light-
colored and hairy beneath, the petiole? usually .some-
what shorter than the blade; Ifts. clliptic-oblong-
pointed: fls. twice larger than in the last (nearly ' -jin.

long), rose-purple, drooping in verj' numerous long
racemes, which at the top of the plant are panicled:
pod nearly or quite ' -^in. long, pubescent. Japan.

G.F. 5:115. Gng. 1:23. R.H. 1873:210. J.H. III.30:
15. G.C. II. 20:749. F.S. 18:1888. B.M. 6602 and
Mn. 7, p. 69 (as L. bicolor).—Blooms in Sept. and
hardy in Cent. New England. A very desirable late-

blooming plant, making a large specimen with age.
Does not often seed in the N.

10. japonica, Bailey {L. Sihboldii var. albiflbra,

Schneid. Desiiibdium japdnicum, Hort., not Miq.).
Very like L. Sieboldii and perhaps a form of it, but

blooms a week or two
later, has very numerous
pure-white fls., much lighter
colored herbage, usually
nearly glabrous Ivs. and
sts., the Ifts. broader and

2135. Lespedeza Sieboldii. ( X K)

less pointed.—Hardy as the last, and seems to seed
more freely in the N.

Other Japanese and Chinese lespedezas may be expected to
appear in the trade. See Franchct. R. H. 1890, pp. 225-227, for an
account of W. China ornamental species, with picture of L. Dela-
viiyi, Franch., wllich grows 3-6 ft. high, with olhptic obtuse Ifts.,

and deep violet to purplish black fls. in a tcnniiial panicle.

—

L. cyrtob6tTya, Miq. Shrub, to ft. or more, glabrous or some-
what pubescent, with -the habit of L. bicolor but less handsome:
Ivs. of the shoots long-stalked, oval to oval-oblong, rounded or
slightly emarginate at the apex. l-I '-2 in. long, the middle 1ft. long-
stalked: Ivs. of the lateral flowering branchlcts short-stalked,
crowded and much smaller; Ifts. all short-stalked, oval, emarginate,
H-?4in- long: fls. purple, H>n. long, in dense axillary clusters or
racemes not exceeding Jgin. length. .lapan.

—

L. macrordrpa, Bunge
(Campylobotrys macrocarpa, Rehd. Campylobotrys chinensis,
Bunge). Shrub, to 6 ft.: Ivs. long-stalked; ifts. oval to oljlong,
emarginate, glabrous above, silky-villous below, ?4-l)-2 in. long,
the middle (me long-stalked: fls. purple, Hin. long, slender-stalked
in axillary many-fld. stalked racemes to .3 in. long: pods glabrous,
tnore than Hin. long. N. and Cent. China.

—

L. sir'irm. Mi(|. Suf-
fruticose. to .3 ft. high: Ivs. crowded, rather short-stalked: Ifts.

short-stalked, linear-oblong to linear, rounded at tin: apex. ]i~%
in. long, strigose beneath, minutely so above: fls. white, nearly
sessile, ^in. long, in axillary dense clusters or in dense and short
leafy racemes to 1 in. long: pod little over 1 line long. China,
Japan.

L. H. B.
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LETTS6MU Uohn C. Ix-tUoin, 1747-lSir), English

|iliysui;iii ami Ixitiiftistl. Cotivolrulaccr. About :{()

siHH-ios of scjuuiont sliruhs of Trop. Afr. anil K. Asia,

which may oocur now at\il then in oollrctions in I'la.

AlliiM to ArgjToia, ilifTorinp in ovary J-ctllcil rather

than -t-tx^lKtl: Ivs. alternate, umlivideil; lis. mostly
pimilo or rose-color, in cyn\es or heads; corolla tubular

to funnelforni, the stamens exserted or included: fr.

an indehiscent caps.

capitita, Miq. (L. strigAsa, Roxbg. Coiivdlvnlus aipi-

tiihis, N'ahl. Argi/rHa capilAta, Choisy). A beautiful

vine with handsome Ivs. and deep pink fls. : stioii};

climber, with hispid branches: Ivs. cordate-suborl)icu-

lar, short-acuminate, somewhat hispid, 5 in. long: fls.

hispid without, capitate on peduncles 2—t in. long;

corolla 2 in. long. India, Java. Grown in S. I'la.

L. II. B.

LETTUCE. The lettuce i)lant is botanically Lactuca
salmi (which see), which is i)robably derived from Lac-

tuca Scariola. It is an annual with milky juice, and
has been greatly developed for its root-leaves. These
leaves, much enlarged and modified, eomi>rise the most
popular of the plant
salads. It has been
in cultivation for

more than 2,000
years, according to

De Candolle. The
varieties are many;
in 1SS9, •'.\nnals of

Horticulture" listed

119 varieties offered

by .\merican dealers.

TTic two general
forms are the head
lettuces and the clu.s-

ter or open-leaf let-

tuces (Tigs. 21.30.

2137). There are al.s<j

spring lettuces and
summer lettuces, the
latter being de-
veloped to withstand
more heat, for let-

tuce usually thrives

best in the cool
weather of .spring. Of
late years, kinds specially adapted to forcing have been
secured, as the growing of the crop under glass has now
assumed large proportions. See Forcing, Vol. Ill, p.

\2-,h.

The lettuce plant is quite hardy to cold, comes
nuickly to edible maturity, is not much subject to
aiaca.se or in-scct injury and, though it (|uickly succumbs
to dry hot weather, is generally of the easiest culture.

Even a fanner's wife, who, because of hou.sehold cares,

cannot take the time to plant a garden or even to gather
and prepare a mess of p(;as or beans, can make and care
for a planting of h:ttuce, and a few heads cut in the
early morning and placed where they will be kept cool

are e most apjK-tizing iwldition to the noonday meal.

From 1 to 2 yards of row to a person should yield an
abundance for as long as a single planting is usable and
a family supply may be grown in the smallest village

yard or even on the back of a city lot ; and, because of

coming to the table in better conrlition, may be suj)erior

to any obtains-ble from the market,
Hundred-s of different varieties and strains have been

develofXfd, varying greatly in habit of growth and
character or prfxluct, .ranging from those with but a
few upright-growing narrow, smooth, thin leaves, and
which so<jn shoot to 8<;ed, to tho.se with many thick
broa/l, smwjth, crumpled or savoyed leaves, either
clu.'fterwl tf^ether, or overlaying ea<;h other so as to
form a round head like that of a cabbage.

2136. Heading type of lettuce.

Varieties differ greatU- in adaptation to cultural

conditions, some giving tine returns when grown under
glass but are hartUy usable when grown in the open
garden. They also differ greatly in color, tenderness
and other qualities of the leaf. In some varieties, like

the Prize Head, the leaf is mottled with red and brown
anil so tender that they arc often so broken and torn
apart by a heavy rain as to be vmsalable, while the light

green more tender-looking but really tougher leaves of

a nearby planting of (irand Rapids are uninjured.
There are varieties that form very broad white mid-
ribs which, when the green ]H)rtion of the leaf is cut
away, make quite as beautiful salad for table decora-

tion or to eat from the hand as the finest celery or
witloof.

There are many forms of Cos lettuce that are seldom
grown in this country because they do not thrive in

our bright sunny days, but do much better in the

cloudy weather of England, where our most popular
American sorts are considered coarse and weedy. All

varieties require for the best development well-drained

but moist cool friable soil, and thrive best in cool moist
weather. They cannot be grown to perfection in the

heat of midsummer.
Even more than with
many vegetables, it is

essential to the most
successful culture of

lettuce that the soil

be well enriched from
previous dressings

rather than recent
applications, and if

only coarse and fresh

manure is available

that it be well shaken
apart, evenly distrib-

uted through, and
well mixed with the
soil. The most ex-

perienced Boston
growers hardly expect
a full crop imtil after

the second or third

manuring. Hard-
wood-ashes and bone-
meal usually prove
the most profitable

artificial manures. Plantings for the first crop can be
safely made as early as the soil can be put in friable

condition. In many lots of seed the outer .seed-coats

are very hard, resulting in slow germination, and it

may lie advantageous to soak the seed for twenty-
four hours before planting. Drills about 16 to 24
inches apart and evenly about 2 inches deep should
be made and while the soil is still fresh and moist
twenty to forty seeds to the foot should be evenly dis-

tributed and covered with not to exceed ]/2 inch of

fine earth. Any greater depth, particularly on heavy
soils, lessens the chances of a good and even stand.

Some varieties are more sensitive than others to deep
covering. Many successful growers in jjlanting the

Grand Hapids do not cover the seed at all except

by washing over a little earth with a watering-jjot and
then shading with a board supported 1 or 2 inches above
the row and removed as the plants germinate and start

into growth. As the plants appear they should be
thinned so as to prevent crowding and replanting should
be made every fifteen to thirty (lays in order to secure

a succession. With common facilities it is impo.ssible

to grow good lettuce in the dry heat of midsummer,
though plantings in early autumn often furnish that of

the very best quality.

In villages, plantings of lettuce for sale in the imme-
diate vicinity often prove very profitable, the great

essential to success being a rich well-drained soil, the
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^Mt^^nf-t:^

2137. Clustering type of lettuce.

use of good seed of a suitable variety, the gathering of

the crop in early morning when the leaves are cool and
stiff and handling it with as little exposure to sunshine
as praeticall}' possible.

In the recent years, hundreds of acres from Wash-
ington southward have been devoted to growing let-

tuce for shipment during the late winter and spring.

In the northern sections, sash-covered frames with a
single hot-water pipe along the front to guard against
severe freezing are used. Farther south similar frames
without provision for artificial heat but covered during
the colder nights with sa,sh and mats are used, and still

farther south frames with only canvas curtains; or

the crop is grown in sheltered fields with no artificial

protection. All such jjlantings, however, are liable to
become unpalatable or even killed by long-continued
cold. The great essentials to success are a rich soil,

even moisture, the fullest passible expo.sure to sun-
light and first of all the use of pure seed of a variety like

the Hubbard Market which is hardy and adapted to

that cultural method and will stand shij)ment long
distances and exposure in the market without loss of

attractiveness.

The groiving of lettuce seed.—In few vegetables
is the satisfaction from a planting more dependent
upon the varietal character and quality of the seed
used, and fortunately the quality of most of that on the
market is very dependable. Up to about 186.5 most
of the seed came from Europe, though comparatively
small quantities were grown in Connecticut, New York
and ^iichigan. About that time persons began to

grow lettuce seed in California and the amount pro-
duced has increased until today not only the greater
part of that used in America is grown there but large

and constantly increasing quantities are sent to

Europe. While small plantings of especial lots, of

wliich little stock seed is available, are grown from
started plants which are set in place in the field, the
greater part of the crop is grown from seed sown in

rows about .30 inches apart and the lejist typical plants
pulled out until three to five plants to the yard are left.

Man}' stocks grow such large and solid heads that they
have to be pulled apart in order to let the seed-stalte
shoot up, and often the lower leaves of the jilant have
to be pulled away to prevent the seed-stalk rotting at

the base. .•\s soon as the seed begins to ripen, the plants
are cut and laid on large sheets onto which the earlier

ripening seeds fall and the later ones are threshed off.

The yield of seed varies greatly with the variety and
the grower's success in securing it with Uttle loss from
birds or from shattering in the field and while har-
vesting, and commonly runs from .500 to 1,(K)0 potmds
to the acre. The growing of seed requires special expe-
rience and skill. \\\ \\\ Tk.^cv.

LEUCADENDRON (Greek, while tree).

Proteacese. This genus includes the celebrated
silver-tree of the Cape of Good Hope (see

Fig. 2138), which has a striking and charac-
teristic habit, and leaves densely covered
with white silky hairs.

Shrubs or trees, all of S. Afr., above 60 in

number: Ivs. mostly narrow, sometimes even
nceille-like, entire, glabrous or silvery-tomen-
tose, with a hardened apex: fls. dia'cious,

TTlfi^ regular; male fls. usually many, in heads, each
/' subtended by a bract and the head some-

times involucrate, the perianth-segms. ,5epa^

rated to the middle or beyond, the anthers
oblong or linear and sessile at the base of

the perianth-limb; female fls. subtended by
woody bracts and aggregated into cone-like

heads, the perianth more deeply divided
than that of the male fls., bearing narrow
Staminodia.

argenteum, R. Br. (Prbtea argentea, Linn.).

Silver-Tkee. Fig. 2138. Branches densely
leafy : Ivs. sessile, .3-0 in. long, J^-1 34 in. wide, callous and
blackish at the apex, lanceolate, acute, silvery white, and
silky : involucres spreading, longer than the globular head
of fls. : nut ventricose, turgid, wingless, the whole style

and calvx persisting with it, obovate. B.R.979. V.5:282,
283. G.C. III. 6:725.—This tree grows wild on Table
Mountain, Cape Town. In the early part of last century it

was nmch used by settlers for firewood. It is said to grow
poorly away from the Cape, except in S. Calif., where it

does well outdoors. It is also rarely cult, in the E. in

tubs, being protected in a cool greenhouse in winter and
placed on the lawn in summer. The silver-tree attains

2138. Silver-tree.—Leucadendron argenteum.

30 ft . at the Cape, and in S. Calif, it has reached more
than that height but is reported to be short-lived (2.5-30

years at the most). It is a very showy jilant because of

its silky somewhat compact foliage, and is worth grow-
ing for the juvenile static Not difficult to start from
seeds, but seedlings are very liable to damping-off, and
the plants arc said to transplant with difficulty in Calif.

The tree needs good flrainage. The dried leaves are

sometimes used for decorative purposes. (See G.C.
III. 0:714). I,. H. B.
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LEUCy^NA jirobaWy fmni lircek, Icukon. wliitr,

n'fornuK to the llowcrsi. Lnjiimiiiox:! . Tliis pMuis

inchuios :i trxv known in soulliorn Kloriila :u< the white

(xtpinar, a rapul urowcr, with acacia-hkc foliage and
wliitisli lUnvors: it is :Uso iniltivatoil in S. C'ahfornia.

Tiws or shrubs, tisvially unarnu'd, cvt-rRrfiMi: Ivs.

;iltomat«', pinnato, stijx'llato: fls. usually perfect, in

elosc hoails, not papilionaeeous, tlie 5 petals beinn

«'panito; ejilyx .>-lol)ett; stamens 10, not ulanilular,

oxscrtetl: ovary stiilked .and style lilifonn: iiod Hal.

brvwid-hnejir.—ViKH-ies •> or 10. Mex., Hiialeniala, Teru,

:ind r.ioitie Isls. The trees and .shrul)s of this genus have

the habit of Aeaeia, but belong to the Mimosa tribe.

glaOca, Ik-nth. (,.lc<ifi(i fromld.sa, W'illd. .1. gtaiicti,

Moonch. A-Uucticiphala, Link. Mimosa ytaiica, Linn.).

Spineless, tree rv'aehing 30 ft. or more: pinna' 4-8-

pairetl; Ifts. 10-20 pain>d, oblong-linear to lanceolate,

oblique, glaucous below: heads of lis. globose, to \}i
in. diiun., white; petals erect, very narrow, aliout one-

third iii! long :i.s stamens: pod .'>-() in. long. Tro]).

Amer., but occurring in Kla. and Texius; naturalized

widely in Old World.— It is cult. ;us an ornamental tree,

and the young frs. and seeds are said sometimes to be

eaten with rice; re|M)rted also to be used in certain

regions :is a forage plant for sonic animals.

L. trichMrt. Benth. (.\cacia Irichodes. Willd.). Trco-like: piii-

n» 2-3 pairs: Ifts. '^-5 pairs, ovate, acute: fl.-heads twin on
ajcillar>- pr<luncU-.i, S. .\m(T. T T-T n

LEUCANTHEMUM (white flower). CompodUr.
An old grou|)-nanie for certain perennial herbs now
included in Chrysanthenuim. The most famili.-ir species

of the group is the connnon white-weed or "daisy" of

the northciustern states, Chryxanlhcmum Lcitcatilhniniiii

(or Liucaiithimum vuIiihtc of former works). As dis-

tinguished from Chry.-^anthemum, the genus Ixnican-

themum differs chiefly in ummi)ortant and inconstant

characters of the achene.

LEUCHTENBERGIA (after Prince Leuchtenberg).
CncU'iciii, .\i;.\VK ('.\<tus. Stems in age forming a

trunk 2 in. or more in diam., by the shedding of the

N yX/

'til mW't &/ .'"

i*f At'

2139. Leuchtenbereia priocipU. ( X H)

lower tubercles: tubercles triangular-actniiinate, sjiread-

ing, 2-1 in. long, ^ > '4in. wiile. with twisted papery
spines: (Is. funnelform, widely expande<l, borne near
tlie apex of yoimg IuIktcIcs: fr. gray, ovate-elliptical,

1 in. long, covered with scales and crowned by the [ler-

sistent H.; .seeds dark brown, minutely tuberculate.

—

Only 1 species, clo.sely related to I'lcliiiiocMctus, but of

remarkably different form. The plant is readily grown
in the manner of l'>chinoca(rtus and Mamillaria.

principis, Hook. A- Kisch. Fig. 21;{!I (adapted from
Botanical Magazine.) Hadial sjiines (i S, the central

one usually .solitarv, longer, .sometimes S in. long: fls.

yellow. B."M.4;5l«: A.G. 11:4()4.

K.\T11.\UINK BkANDEGEE.

LEUCOCORYNE {whi\f rliih, alluding to the sterile

anthers). Litioau. About a <lo7,en small bulbous plants

of Chile, allied to Milla and Brodia'a, htdf-hardy in

Englan<l, rarely i)lanted here; they probably require

the treatment given ixias. Plants scapose, with radical

Ivs., .and tunicate<l bulbs or corms: fls. few, in terminal

bracted umbels; i)erianlli with (i nearly or (juite equal

spreading oval-oblong or narrow lobes; stamens (5, of

which 3 are ])erfect and the others reduced to stam-
inodia: caps, membranaceous, 3-groovcd, dehiscent.

The species known to cult, are: L. ixithdcs, Lindl. One
foot: Ivs. about same length: fls. 4-(), white or pale

blue. B.^L 2382 (as Brodisa ixioidcs). B.R. 1293 (as

L. wloraUi). L. allidcea, Lindl. Six to 12 in.: Ivs. very
narrow, ()-S in. long; fls. pale lilac, J^in. long.

LEUCOCRINUM (Greek, while lily). Liliacex.

White Mountain Lily. Sand Lily of Colorado. A
bulbous plant growing a few inches high, with narrow
ff)liage and clusters r)f pure white fragrant flowers borne

just above the goun<l in early sjiring.

The fls. ar(' funnel-shaped, having a slender tube 2-4

in. long, the greater part of which is below the surface,

and (i lobes, each %-\]/2 in- 1""K. borne in clusters of

4 to many fls., tmd maintaining a suc<-ession for several

weeks. They should be desirable for edging walks and
bulb beds. They have a deep-seated rhizome and fleshy

roots. The bulbs are procurable from Colo, and Calif.,

either as collected or nursery-grown stock. The genus

has a single species. It belongs to an anomalous group,

(•haracterized by almost total lack of st. and fls. solitary

or clustered among the radical Ivs. From the other

members of this group it is distinguished by the Ivs.

not 2-ranked, and an indefinite number of ovules in

each locule. Perianth-segms. narrowly lanceolate,

persistent ; stamens 6; style persistent, slightly 3-lobed.

montanum, Nutt. Lvs. 8-12 or more, flat, rather

thick, 4-S in. long, 1-3 lines wide: pedicels li-lVi in-

long. Sandy soils and in mountain valleys, W. Neb.

and S. Dak." to Colo., Ore., .and N. Calif.

,1. H. COWEN.

LEUCOJUM (name discussed below). Also written

LeueoiiDii, .SiiKiri/lliildcru-. Snowklakk. Harily bul-

bous phuils growing a foot or less high and bearing

dainty, nodding, (i-parted flowers, which are white,

tipped with green, yellow, or a tinge of red.

Perianth-tube none; segms. uniform, ovate or oblong,

spreading; stamens epigynous; filaments filiform,

shorter than the linear-oblong btisifixed anthers; ovary

3-celled; ovules many in a cell, sujierposed; styles

filiform or strumosc near the apex; stigma minute,

capitate: fr. finally dehiscing loculicidally into 3 valves

from the top; seeds subglobose; testa usually black:

rootstock a bulb, with membranous tunics: Ivs. slender

or lorate: fls. 1 or several in an umbel, white, tinged

with red or green; spathe-valves usually single.—Eight

species, natives of lOu. and the Medit. region, of which
are cult. The name Leucojum was given by Linnaeus,

but he did not explain t!ie ;.i)i)lication. The old Greek
name, Lcucoion, was given by Theophrastus to a plant

now supf)osed to be a crucifer, like some stock or wall-



LEUCOJUM LEUCOPHYTA 1849

flower. Leucoioii is from /< »A()x, shining, white, anil ion,

violet. Parkin.son callcil it the "great early bulbous
violet." SnowHakes ai)j)ear about the same time as
white violet.s, ami smnetinies have a delicate odor,
resembling that of the violet.

Leucojums are best planted in dense groups, and
allowed to remain undisturbetl for a number of years.

When bulbs are ])rocured in the fall, plant immediately.
Suitable for border, rock-garden or grass. Plant in a
well-draineil soil about ',i inehes deep. Give a good
winter protection. Tliey are less popular than .snow-

drops (Galanthus), to which they are closely related,

and have larger fls., with all the segms. of equal size.

A. Blooming in March to early April.

vemxim, Linn. (Erinosma rernum, Herb.). Spring
Snowfl.^ke. St. Agnes' Flower. Bulb globose,

^i-\ in. diam.: Ivs. strajj-.shaped, finally 6-9 in. long,

4-6 lines wide: scape '2^1 ft. long, usually l-fl<l.;

perianth-segms. white, tipped green: seeds with a (lale,

membranous coat and conspicuous strophiolc: fls.

appear 1 month later than snowdrop. Cent. Eu.,
France to Bosnia and Tyrol. B.M. 46. G.C. II. 11 :399;

21:341; 23:.341. P.G.fyA7. Gn. 25, p. 335; 29, p. 607.
V. 8:69. Var. carpathicum, Herb., has perianth-segms.
tipped yellow. B.M. 1993. J.H. III. .32:169. G.M.
39:105. A choice form, usually bearing 2-4 fls. Var.
Vagneri, Stapf. Early-flowering, with scapes usually

bearing 2 fls. of which the green spots are of a darker
shade. Hungarj-.

AA.. Blooming in April and May.

sestiyum, Linn. Summer Snowflake. Bulb ovoid,

1-1 3^2 in. diam.: Ivs. strap-shaped, 1-132 ft. long, yel-

lowish green: scape 1 ft. long, 4-S-fld.; perianth-segms.

white, tipped green: seeds with a black, hard-shelled

coat and no strophiole. Cent, and S. Eu. Mn. 9:45.

P.G. 1:7. V. 3:342; 8:70. G. 5:185; 25:222. J.H.
111.55:2.53.

pulchellum, Salisb. (L. Herndndezii, Cambes.).
Differs from L. sestivum by its smaller fls. and caps.,

narrower Ivs. and fls. a fortnight earlier. Sardinia and
Balearic Isles. Var. majus is a selected large-fld.

form.

hyemale, DC. Bulb globose, under 1 in. diam., with
several membranous brown tunics: Ivs. 2-4, contem-
porarj' with the fls., erect, narrow-linear, glabrous, 0-12

in. long: peduncle slender, erect, 1-2-fld.; perianth
white; segms. oblong, imbricated, tinged with green on
back and laxly many-veined, the 3 inner shorter and
rather more obtuse than the 3 outer; stamens bright

yellow, styles rather short: seetls black, punctate,

furnished with a conspicuous fleshy white carunculus.

Maritime Alps. B.M. 6711.—Blooms in April, rather

than in winter as the name would imply.

AAA. Blooming in autumn.

autumnale, Linn. (Acis autumnalis, Salisb.). Au-
tumn S.N'OWFLAKE. Bulb globose, 3-2in. diam.: Ivs.

thread-like, usually produced .after the fls.: scape very
slender, 3-9 in. long, 1-3-fld.; perianth-segms. white,

tinged with reil; stamens half iis long as segms. Portu-

gal and Morocco to Ionian Isls. B.M. 960.—Not
satisfactorj- in northern gardens. Prefers a sandy
soil.

rdseum, Martin. Bulb globo.se, J<i-}/2in- diam.:

peduncle shorter and usually 1-fld.; perianth-segms.

Jgin. long, rose-red, oblanoeolate; stamens I4,m. long.

Corsica.—Usually difficult to grow, and little known
horticulturally. Wilhelm Miller.

A. C. HoTTES.t

LEUCOPHYLLUM (Creek, white leaf). Scrophularia-

cese. Three sprcuilirig shrubs in Texas and N. Mex. with
small alternate, ellij)tic to obovate entire Ivs. covered
beneath with silvery white wool: fls. axillarj-; calyx

5-parted; corolla eampanulate or funnelform, with 5
rounded spreading lobes; stamens 4, didynamous,
included, fixed at the base of the corolla; ovary 2-

c.elled: caps. 2-valved; seeds many, oblong, wrinkled.
Only the following species is cult, in S. Fla., and

2140. Leucophyllum texanum. (XJ2;

deserves cult, everywhere in the S. According to C. S.

Sargent, "There is no shrub of the desert portions of

the valley of the lower Rio Grande more generally dis-

tributed, and certainly there is not one of them which
more delights the traveler in the early spring months,
when the large, violet-purple flowers of this plant
heighten the efiiect of its brilliant silvery foliage."

G.F. 3:488.

texanum, Benth. Fig. 2140. Loose-growing, strag-

gling shrub, 4 or 5 ft. high in the wild, 8-10 ft. high in

cult. : Ivs. } 2-1 in. long, obovate, narrowed to the nearly
sessile base: fls. violet-purple, eampanulate, 1 in. long
and as much across, hairy within. Spring and summer.
G.F. 3:489 (adapted in Fig. 2140).

Alfred REHDER.f

LEUCOPHYTA {while plant, a Greek compound).
Composite. One species, L. Br6wnii, Cass., is offered

abroad among coolhouse plants and is u.sed in carpet-

bedding for the white herbage. It is a much-branched
rigid little white-woolly shrub (about 1 ft. high) from
.•\ustral. : Ivs. alternate, linear, obtuse, very short and
.small (.seldom Jein. long): heads small and collected in

globular clusters li-l-im. diam., the clusters surrounded
lay a few floral Ivs.: papjjus of 8-10 plumose-ciliate

scales which are slightly united at the ba.se. The plant

is of easy cult
. ;

iiroj). liy cuttings. It may be wintered in

a frame or coolhouse.

The genus Lcuco[)liyta, with its single species, is

usually united with Calocephalus, the above plant then
becoming C. Brbwnii, F. Muell. The two genera were
founded by Robert Brown at the same time (Trans.

Linn. Soc. XII: 106), but Calocephalus occurs first on
the page. He separated Leucojihyta because it differs

in having a general involucn' consisting of a few short

bracts, in having the scales of the jiartial involucres

concave and bearded at top, and in the pappus being

plumose throughout its entire length. l. jj. B.
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LEDCOSTfeGIA iC.ivok, »/ii/< roof: silliidinR to (ho

indusuiK l\iUjihxiu\ci-a\- A siniill gnnip of Iiuliaii ferns

uf siiiiUl stiitun- jilliiHl to IX-ivalli.i, tlio imlusiuiii siii:ill,

n.imnv, thin. ;iltaohi><l by its baso, with the ;ipi-x ;iiul

sides fiw. Tin- Ivs. :uv luostly tri-qu:uli-ii)iiinate. l''ur

cult., (vnsvilt Dm-aUia.

pirvula, Wall, Kiwttitoi'ks \vi<lc»-civopins, scaly: Ivs.

no:irly sossilo, (Icltoiil, K'ss than 1 in. lonn, half as wido,

usually tripiunatc. Singapore luid Borneo.

L. M. Underwood.

LEUC6TH0E {Ltticothoi-: (laughter of Orehainus,

king of HabyloniaV Including Agari.shi. Eriaif<;i.

drniuuental shrubs grown ehielly for the handsome
rather hirge usually evergreen leaves and the white
(lowers.

Evergreen or deciduous: Ivs. alternate, short-pet ioled,

st'rrate: fls. in axillary or terminal racemes; calyx

5-parted, imbricate; corolla ovate or cylindrical;

stsimcns 10; anthers obtuse or '2-a\vned or 4-awnc<l at

the ai)ex: c.ips. 5-lobed, with the sutuics not thick-

ened, separatmg into 5 valves; sei'ds minute, irregular.

—.About 35 species in N. and S. .\mer., Maihigasc.ir,

Himalay:»s and Japan, formerly often united with

.\nilromeda, which differs hke Lyonia chiefly in its

valvatc caljTC.

The leucothoes, and particularly the evergreen spe-

cies, are very handsome shrubs with rather large lus-

trous leaves and with white, rarely pink or scarlet, usu-

ally nodding flowers, appearing mo.stly in .s])ring. The
South .\merican species, which are very rare in culti-

vation, though they surpass the others in beauty of

the flowers, are hardy only South, while the other

species can be grown ;i.s far north as Massachusetts
and western New York, the evergreen ones in slieltcrcd

positions or with slight protection during the winter.

They are very hand.some for borders of shrubberies or

as undergrowth in open woods. They thrive best in

somewhat moist peaty or sandy soil, and prefer shaded
or partly shaded situations, but also grow in full sun if

the soil is not too dry.

Of the leucothoes, Calesbui is one of the most orna-
mental and popular hardy broad-leaved evergreens. It

is used for massing in connection with rhofiodcndrons,

kalmias, and the like, serving as a base for these taller

plants. The shinj' dark green leaves are borne with
regularity on a recurved stem often 2 to H feet, long,

and sometimes color brilliant bronze and claret shades
in autumn when exposed to the direc^t rays of the
sun. Leucothoe sprays are largely used by florists

in making up designs and in connection with galax

leaves, usually, howj'Ver, in the more informal jiieces.

They were introduced to the trade about 1890. The
fragrant flowers are in the leaf-axils, borne along the

stem in early spring, and are usually conspicuous, con-
sidering the fact that the leaves are persistent. It is

this graceful evergreen spray effect, with the good
color and dense habit, that makes leut^othoe so desira-

ble as a plant for ma.ssing, and also the fact, perhaps,
that it is fairly easy to transplant. Seefls are produced
freely, and can be sown in sphagnum moss and sand
under gla.'tH, as rho<lodendrons and azaleas are grown,
prickf^l off in flats and planted fiutdoors in early spring,

when the plants are a few inches high. L<Micothoe is

aWt propagat<-<i by division, underground runntTS and
cuttings, the latter being plunged in sanil on the bench
and givfm mfxlerate Uittom heat. It is usually voX-

Icctefl, however, in its native habitat, in small plants,
tran.splantwl to nursj-ry rows and grown for several
seasons. (Harlan P. Kelsey.J

A. Lvt. evergreen: racemtn axilltiry, smnelimes clustered,

ihnrter than the Ivs.; anthers avmless.

B. Racemes dense, sessile, many-JUl. : j/ith of fjranches solid.

azilllris, I>)n (Arulrf/mtjla aiilUiris, Lam.). Shrub,
to ') ft., with sprea^iing and usually recurving branches,

puberulous when young: Ivs. with short pubescent
petioles, oval to oblong-lanceolate, shortly acuminate,
scniilati' toward the apex, glos.sy above, pale and
s])ar,sely pubescent beneath when young, 2-4 in. long:

racemes 1-2 in. long; sepals broadly ovate; corolla

white, usuallv greenish in bud, • r,in. long. April, May.
Va. to Fla. and Ala. (i.0.11. 114. H.B. (ed. 2) 2:087.
Ci.VV. 0, p. 279. V.ir. longifolia, Pursh. Lvs. linear-

lanceolate. B.M.2:{,')7.

CStesbaei, Gray (Andromeda axillaris, Michx. ^l.

CiilcxlKri, Walt.). To () ft., similar to the former, with
glabrous, slender and nion' arching branches: lvs.

loiiger-i)ct ioled, ovati^lanceolate to lanceolate, ciliately

appressed-s<'rrate, glossy above, usually light green

beneath, glabrous, 3-7 in. long: racemes larger; sepals

narrower; (•orolla over ji in- long: white, usually red-

di.shinbud. April, May. Va.toCla. P.M. 19.55. L.B.C.
14:i:!20. R.I I. 100.5, p. .577. G. 34:487. Gn.M. 2:18.

2141. Leucothoe recurva. (,X14>
~

—This species is handsomer than the former, and also

somewhat hardier: lvs. and fl.-buds assume a beautiful

pur[)le hue late in fall which is retained through the
winter.

BB. Racemes peduncled, with rather few, slender-pedi-

cellcd fls.: pith lamellate.

populif61ia, Di])]). (L. acuminata, Don. Andr&meda
acuminata, Ait. A. populifblia. Lam.). Shrub, to 12

ft., with spn^ading branches: lvs. short-petioled, ovate-
lanceolate, acuminate, entire or obscurely serrulate,

glabrous, 2-4 in. long: pedicels .as long as corolla; calyx

short; corolla cylindrical, over Jijin. long. June,

to Kla.

AA. Lvs. deciduous: racemes mostly terminal, secund, longer

than the lvs.; anthers awned. (Subgenus Eubotrys.)

racemdsa, Gray (Andrdmcda racemf>sa, Linn. L.

.spir/tia, Don. Lyhnia racemdsa, Don). Shrub, to 10
ft., with mostly erect branches: lvs. oblong to ovate,

acute, serrulate, pubescent beneath, at least on the
veins, 1-3 in. long: racemes erect, 2-4 in. long; corolla

cylindrical, 3^in. long; anthers with 4 awns. April-
June. Mass. to Fla. and'La. Em. 423. G.O.H. 57.

V(^ry

S.C.
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recurva, Gray. Fin. 2141. .Similar to the last, but
lower and more .spreading: Ivs. elli|)tic-ovatp to elliptic-

lanceolate, acuminate: racemes spreading and recurved;

anthers with 2 awns: caps, depressed and strongly

lobed. April-June. Va. to Ala. G.F. 9:225 (adapted

in Fig. 2141). l.T. 1:40.—It grows in drier situations;

the foliage of tliis and the preceding species assumes a
splendid scarlet color in fall.

L. Davisiar. Torr. Evergreen shrub, to 5 ft.: Ivs. oblong,_ obtuse,
crcnately terrulate: racemes slender, many-fld., clustered in term-
inal panicles. May, June. Calif. B.M.0247.—/,. GVn,7/a/ia, Maxim.
Half-evergreen: Ivs. large, broadly oval, appressed-piiose: racemes
terminal, slender: fis. rather small. June. Japan. Tender.

—

L.

neriijdlia, DC. (Agarista neriifolia, Don). Evergreen, glabrous
shrub, with ovate-oblong, acuminate Ivs. and bright scarlet tls. in

erect, slender racemes at the end of the branches. Brazil. B.M.
4593. J.F. 2:155.

—

L. pulchra, DC. (.\garista pulchra. Don).
Evergreen shrub, 2 ft. or more high, glabrous: Ivs. ovate, mucronate,
about 1 in. long: fls. white, in spreading, peduncled, slender racemes,
much longer than the Ivs. Caracas. B.M. 4.314.

Alfred Rehder.

LEUZEA (De Leuze, friend of DeCandolle, who
founded the genus). Compdsitse. A few perennial or

biennial herbs with simple 1-headed sts., one of which is

sometimes planted in herbaceous borders or rock-gar-

dens. By some the genus is referred to Centaurea,
becoming a section of that genus distinguished by the

feather-like pappus in several rows and which is con-

nate at base and falls as a ring. Plants unarmed : Ivs.

radical, or alternate if cauline, dentate or pinnatifid,

whitc-tomentose beneath: iis. purple, in large and
showy heads, the corolla regular or slightly oblique,

the tube long and slender; style-branChes very short;

involucre ovoid or subglobose, the bracts in many series:

heads homogamous.—Species probably 5 or 6, widely

distributed; Eu., N. Afr., Austral.

conifera, DC. (Centaurea conifera, Linn.). Small

plant, 4-12 in. high, blooming in June and July, some-
times described as biennial and sometimes as perennial:

Ivs. lanceolate, tomentose beneath, entire or pinnatifid:

involucre-scales glabrous: st. simple, 1-headed. S. Eu.

L. H. B.

LEVISTICUM (origin of name obscure; thought to

be a corruption of Ligusticum). Uinhdliferse. Lovage.
Perennial grown for its aromatic seeds, which are used

in confectionary. The genus has only one species, and
is distinguished by having a conspicuous involucre of

narrow deflexed bracts, prominent involucels with

connate bractlets, strongly ribbed fr. with solitary oil-

tubes, obscure calyx-teeth, green-yellow petals, and
large bipinnate Ivs.

officinMe, Koch (Hipposelinum Levisticum, Linn.).

Lovage. Tall: Ivs. dark green, shining; segms. wedge-
shaped at the base, cut toward the apex: fr. 3-ribbed,

hollow and boat-shaped or else flattish on one side, con-

vex on the other. S. Eu., sometimes escaped in N.
Amer.—The If.-stalks were formerly blanched and eaten

like celerj'. It is a tall, hardy perennial herb, with

large, 2-3 times divided radical Ivs. The plant may be
prop, by seed sown as soon as ripe, but when plants arc

already established root-division is less troublesome and
risky. Division may be made in the autumn, but better

in the spring. The divided plants and the seedlings,

when 2 or 3 in. tall, should be set in checks 3 ft. apart

in deep, rich soil. When well establLshed the plants

remain profitable for many years, demanding but little

attention. L. h. B.

LEWISIA (named by Pursh for Capt. Meriwether
Lewis, of the Lewis and Clark transcontinental expedi-

tion). PoTtulacacese. Fleshy-leaved low perennials,

bearing showy white, rose or red flowers.

Plants acaulescent or nearly so, with thick anfi farina-

ceous caudex and root: Ivs. narrow, mostly davatc; or

spatulate or oblong, entire, rosulate at the ai)cx of the

snort caudex (or corm in one species) : fls. 1 to many, on
scapes, often large and handsome ; sepals 2-8, persistent

;

petals 3-lG; stamens .5 to numerous, the anthers oblong

to linear; style-branches slender, 3-8, with long stig-

matic surfaces: fr. a circumscissile caps.; .several- to

many-seeded.—Species about a dozen, from Colo.,

Wyo., and Mont, westward. The genus has been vari-

ously defined; as here characterized, it includes Oreo-
broraa and species that have been described under
Calandrinia and Talinum. From Calandrinia, the

genus is separated by style-branches often more than

3, and caps, circumscissile near the base rather than
3-valved from the apex. The cultivator's interest in

lewisias centers chiefly in L. redivira, which is grown in

collections of succulents. The other species are very
little known as cult, plants, although there appears to

be an accelerated interest in them in recent years. They
should make good rock-garden and alpine subjects.

See Sticculents.

Columbiana, 10.

Cotyledon, 7.

Howellii, 8.

Leana, 9.

INDEX.

minima, 3.

oppositifolia, 5.

pygma'a, 6.

rediviva, 1.

triphylla, 2.

Tweedyi, 4.

A. Sepals, or sepal-like brads, J^-S.

1. rediviva, Pursh. Bitter-Root. Lvs. linear-

oblong and nearly terete, densely clustered, glaucous

and smooth: scapes little longer than the lvs., jointed

at the middle where there are verticillate bracts; fls.

rose-color or white. June-Aug. Mont, and north, to

Ariz, and west.—It is the state flower of Montana.
The bitter-root has an interesting history. It has been
tested in the E., and is desirable for rockeries, needing

perfect drainage, a sunny position and careful watering

while in flower. It is one of those perennials that should

be planted in groups for best effect, and also as a pre-

caution to prevent loss by oversight in careless weeding
during flowerless period. The starchy root is dug by the

Indians in spring, and eaten. The bark is ordinarily

very bitter, but at flowering time it is said to slip off

easily, and the root when boiled has little of the bitter

taste. The roots from which the plant was first

described showed signs of life after being in the herba-

rium for several years. Pursh planted them, and they

grew for a year. This event suggested the name redi-

viva. The fl. figured in B.M. 5395 came from a root

which has been immersed in boiling water in order to

make an herbarium specimen. The root is called

spatulum or spatlum by the Indians. A full account of

this plant is given by Pailleux & Bois in Le Potager

d'un Curieux. Also in R.H. 1892, p. 298. B.M. 5395.

V. 2:306. Mn. 2, p. 85.

AA. Sepals 2, without subtending bracts. (Oreohroma.)

B. Root a small conn,

2. triphylla, Rob. Sts. slender, 1 to several from a

globular corm 34'ii. or less thick (differing from Clay-

tonia in the circumscissile caps.), the jilant 4 in. or less

high: St. -lvs. 2 or 3, linear and sessile: fls. white, in an
umbel of 3-20 or more, the scape partly underground.
Subalpine, Colo., west and north.—Apparently not

offered.

BB. Root-part a more or less vertical caudex.

c. Lvs. narrowly linear.

3. minima, Nels. Lvs. few to several, 2 in. long, more
or less, narrow-linear, usually exceeding the scape: fls.

white; sepals about oval, with a short point and some-
times 1 or 2 lateral teeth; scape with a pair of small

bracts toward the base. Yellowstone Park.—Offered

in Colo.

cc. Lvs. broader than narrowly linear, usiudly more or

less spatulate (perhaps an exception in No. 9).

D. Scape l-4-fld.

4. Tweedyi, Rob. (Calandrinia Twehdyi, Gray.
Oreobrbma Tweedyi, Howell). Lvs. 2-4 in. long, obo-

vate, mostly shorter than the 1-3-fld. scapes: fls.

pink, 2-3 in. across; sepals orbicular, entire; .stamens
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10 nr U: siwis );r:inulato iiiul arillnto. Alinno, \\ ash.

B.M.7(>;«. tin. 5<). p. ;?S"; t>4. p. 28. G.M. 40:335.
t;.:it;:444. f.s.h. i. p. i-i,").

a. oppositifdlia, Hob. (CaUtiulnnia opimsiliftilia,

\Vat.<. Onohrdnia <>/>/)<).<i/i/<)/i<7, Howell"!. Lvs. linoar-

i>bl.'«mt'<il:it<- to liiu'ur, 1-3 in. lonu, somctinu's 1 or 2
(wirs on tlu" Ihwit part of the scajH-: fls. 2-4. wliitp or
p.-Je pink, on lonj; (x-dieels; st'iials rouixiisli, ilenti<'iil:ite

at ajx-x; .-itjunen.-i about 12. C'aHf.. Ore.

6. pygmfba, Hob. {I'aUiiidr'iitin iii/ynuKi. Ciray. Orin-
hromn /ii/i/m.-in. llowelH. Lvs. broad-linear tosi)atulatc
or hiiuf-oblonn, mostly shorter than the seapes: fls.

1-2. n>.s<>-reil: .s<'pals somewhat truneate and erose; pet-

;ils t>-8. and stanu-ns about the same number. Alpine,
Rocky Mts., Sierra Xeva<la, and Csiscades.

DD. Scape mostly scleral- to many-fld.

7. Cotyledon, Hob. (Cala)i<ln>iia Colylhloii, Wats.
Orcohrdma Colylcdoti. Howell). Lvs. obovate-spatu-
lato to orbicular, in a dense rosette: scajjes several, to
10 in. hiph, bearing a panicle; fls. white, the 7-10
obovate or oblani-eolate (letals pink-veined down the
middle: sepals roundish, <lenticulate; stamens i\-9.

Mountains, N. Calif. B..M. S220. G.C. IlL 43:342;
49:337. On. 72. p. 2'H). C. ;36:44.'j.—Attractive, with
its basal rosette and its red-lined fls. standing well above
the lvs.; produces offsets.

8. Hdwellii, Rob. {Calamlftnia Hdwellii, Wats.
Oreobrdiiia Huucllii, Howell). Lvs. oblong to ovate,
flat, with thin crisped margins, forming a rosette: fls.

deep rose-color, in short racemo.se cymes; .sejjals orbicu-
lar to broad-ovate; ix-tals 7-10, oblong-lanceolate,
cmarpinate or entire; stamens 7. S. W. Ore. G.C. IIL
51 ::M9. Gn. 78, p. 4(X). G. :36:445.

9. LeHna, Hob. (Calaitdrinia Ledna, Porter. Oreo-
brbma I^ana, Howell). Lvs. linear, .somewhat terete,

sometimes subspatulate, 1-2'.^ in. long, glaucou.s,
tufted: fls. many, in a panicle, the scapes bearing a few
scattered bracts; fls. red to white, with darker veins;
sepals ovate or roundish, fimbriate; i)etals 5-7; .stamens
4 or 5. Mountains, N. Calif., Ore.

10. Columbiana, Rob. iCalandrhna columhidna and
Oriotjroma coliimhuina, Howell). Lvs. numerous, linear-
.spatulate, flat, not glaucous, 1-2 in. long: fls. white or
pink with dark red veins, few to many in a i)aiiiele;

sepals rounded or truncate; petals + 7, obloi}g, tiiothed,

emarginatc or entire. Columbia River and Casciules.

L. H. B.

LEYCESTERU (Wm. Leyce.ster, ju.lge in Bengal).
Including Pmlfi/if/xi.s. Caprifoluiccii . Himalayan and
Chines<- .small shrubs with whorlcd .small flowers, suita/-
ble for mild climates.

Deciduou.s: lvs. opposite, simple, the stipules very
small or none: fls. in erect or drooping verticillate leafy-
bracted spikes; calyx pf!rsistent, unequally 5-lob(^d;
corolla funnelform, nearly equally .VIobed and swollen
at the ba.sc; stamens 5, on tlu; coroll;i-tube; ovary
5-H-«'lled, the .stigma capitate: fr. a berrj', .sometimes
eaten by birds.—Sfwcies about 4, only one of which
aj)i*ars to be in the trade; prop, by seeds and by cut-
tines. The genus is allied to lyonicera, from wliich it

differs in its nearly regiilar coroll.a, and fr. with more
IfK-ules; and to I>ier\illa, whicli differs in 2-loculed caps.

fonndsa. Wall. (L. Hitjarm, Hort.?). Strong-grow-
ing, with fistular fhollow> branches, 6 ft.: lvs. broiully
ovate to ovate-lanceolate, af^iminate, entire f)r toothed,
more or \i^^ pul«:njlous Ixineath: fls. puri)lish, fa.sciclcd
in whorLs in drooping leafy spikes or spike-like racemes:
fr. dark red, subgloljose. Himalaya, .'j,(MH) lO.OfK) ft,
to W. China. B..M. :irW0. G.W. 7, p. .'«.-.. BR. 25-2
M.D.O. U>fj8:.'«0. Gt. 28, p. 181. R.H, 18.^.7, p. 109.
Grown in KnglanrI and apparently in Calif. Var. varie-
eata, Hort., has variegated foliage. Var. rdsea, Hort.,
has ro9c-c<Jorcd fls.

j
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LHOTZKYA {\^\. .lohn Lhotzky, botanical traveler
in .\ustralia. and elsewhere). Myrlnrriv. Heath-line
.\ustralian evergreen shrubs of 10 six'eies, rarely grown
under gl.'Lss. Lvs. small, scattered or ojjpositi^ entire
and rigid: fls. sessile or nearly so, solitary or in leafy
heads, white, yellow, pink or i)ur])le; calyx with an
elongated ribbed fiibe and 5 broad very obtu.se lobes;

])etals 5, entire and si>reading; stamens many, in several
rows. L. acuiifulin, Lindl., has while or yellowish fls.

and linear niucronate lvs.

y^-^ 2 in. long. L. cricindcx,

Schauer, has white or whitish
fls. and slender short linear

3-angled lvs.; erect, nearly
glabrous, the fls. being in

fascicles niidwav of the leafy
branchlets. B.Nl. 77.5:i. L.
rii)l<)<-(a, Lindl., has purplish
fls. imd oblong very obtuse
short lvs.

LLATRIS (a name of im-
known derivation). Syn.
Lacinaria. Conipdsitae. Blaz-
ing Star. Button Snake-
hoot. Hardy perennials,

confined to eastern and south-
ern North America, best
adajitcd to the wild-flower
border.

They are erect often resin-

ous herbs, simple or branched,
and arising from a tuber:
lvs. alternate, narrow, 1-5-

nerved: fls. in racemose or

, ,
spicate heads; receptacle flat,^ '^,f or slightly convex, naked;

^''— corolla regular, its tube slen-

der and 5-lobed.—Twentj-
five or more species.

The most showy are L.
dcgans and h. pycnostacliya.

All produce flowers in wand-
like spikes or racemes, the
jjctaloid coloring of the in-

volucral bracts often adding
to the effect of th<' usually
bright rose-red or purjjle flow-

ers. Their flowers are pro-

duced in late summer and
autumn. They multiply by
offsets from their corni-like

base, or may be grown from
seed, which should be sown
in autumn. They will grow
and [iroduce (lowers in poonT
•soil than most garden plants,

but thrive best in good, rich

garden soil, and require no
special care. When grouix'd in ma.sses they give best
results. They are scarcely domesticated as yet.

m
rvs--

!;)

2142. Liatris spicata var.
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A. InDolucrc'hracts ohtuae.

n. Hea/Is hcmi.spherical, 3^-7 in. broad, 15-45-flfl.

and peduncled.

1. scaridsa, Willd. St. stout, 1-5 ft. high: lower lvs.

Hpiitulatc or ohlon^-Ianceolatc, 4—6 in. long;, ^ -Aix. wide;
upper nrtrrowly iaiieeohite: heads larj^e, numerous, in

a relatively loose spike; involu(Tai bracts often tini^ed

with purple; fls. purple; pappus bristles minutely bar-
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bellutc. Tliroufiliiiut the I'. S. ;iii(l (';iii;ul:i, cast of tlie

Rockv Mts. H.iM. 1709. B.R. 590 and 1G54. G.C.
HI. r4:r)9:5. P.M. 5:27 (ixs L. tormfc).—Next to
L. ittgaiix antl L. pycno.-ilachya, porluips tlip most desir-

able .species for ornamental purposes.

BH. Heads oblong, 3-4 lines broad, o-15-fld.

c. Bracts not punctate.

D. The licculs sessile.

2. spicata, Willd. St. stout, rather tall, 2-5 ft., and
very leafy: Ivs. all linear, the lower larger and broader
tlian the upper, which are gradually reduced to the
linear-subulate bracts of the spike: heads S-13-fld.,
' oin- long, closely sessile, and forming a dense spike
from fi-12 in. long; involucral bracts rounded obtuse,
with usualh' purplish margins. In the Atlantic and
Gulf States, from Mass. to La. G.W. 14, p. 299.
B.M. 141 1.—Useful for low .situations or along streams.

Var. montana, Gray (L. piimila, Lodd.). Fig. 2142.
Lower, 10-20 in. high: Ivs. broader, the lower one.s

'ij-^jin. broatl, antl obtuse at apex: spike proportion-
ately short and heads larger, the fls. blue-purple. Va.
and N. C., in the mountains. L.B.C. 2: 147.

DD. The heads distinctly pedicelled.

E. Les. oblong-lanceolate, relatively short.

3. gracilis, Pursh (L. paucijlosculosa, Nutt. L.
lanceolata. Bertol.). St. slender, 1-3 ft. high: lower Ivs.

oblong-lanceolate, upon distinct petioles, ujiiier reduced
to small linear bracts: heads in a loose raceme, 3-5-fld.,

purple; bracts of the involucre few and rather loose.

Ga., Ala. and Fla.

EE. Lvs. cUtemtate-linear, the radical 8-12 in. long.

4. tenuifolia, Nutt. (L. Isevigata, Nutt.). St. slender,
2-4 ft, high: Ivs. without distinction of blade an(l

petiole, only a line or two wide: heads in a strict

raceme, a foot or more long, about 5-fld., purple;
pappus strongly barbellate. N. C. to Fla.—Suitable
for dry sandy borders.

cc. Bracts punctate: heads pedundcd.

5. graminfolia, Pursh. St. comparatively slender,
2-3 ft. high, striped with light green lines: Ivs. ciliate

toward the base, with scattered hispid hairs: spike
less dense, often becoming racemose; head 32in. long;
bracts of involucre punctate, rounded at the apex.
Atlantic States, Va. to Fla.—Adapted to a light dry soil.

Considered by some to be a mere form of L. gracilis

AA. I nrolucre.-hracls acute or mucronate.

B. Heads 15-60-fld., cylindrical or turbinate.

r. Bracts uith lanceolate, spreading, rigid tips.

6. squarrdsa, Willd. St. stout, 6-20 in. high: Ivs.

linear and rigid, the lower elongated and grass-like:

spike variable in length, bearing few to many heads,
the larger heads 1 in. long; fls. bright piu-ple; involucral
bracts lanceolate, rigid, and usually bearing pointed
tips, squarrose. E. U. S., as far west as Neb. and Texas.
B.R. 948 is var. intermedia, of this species.

cc. Bracts with clo.'iely appres.-ied, mucronate tips.

7. cylindracea, Michx. St. 1 ft. high: Ivs. and .spike

as in last species: heads few, 16-20-fld. ; bracts of involu-
cre abruptly mucronate. Upper Canada to Minn, anfl

Mo.

BB. Heads 3-6-fld., oblong or narrowly campanidate.

C. fnrirr Irracts much longer than the fls.

8. elegans, Willd. St. 2-3 ft.: Ivs. linear, the upper
soon rcflexed: spike dense and wand-like, 3-20 in. long;
heads 3^in. long; inner involucral bracts prolonged
into spreading, petaloid appendages, which surpass the
fls. and pappus; fls. and petaloid appendages purple,
showy. Va., to Fla. and Texas. B.R. 267.—Especially
a'lapted for dry sandy situations.

cc. Inner bracts not longer than the Jls.

D. Pappus bristles very plumose: bracts appressed.

9. punctata. Hook. St. stout, 10-30 in. high: Ivs. and
involucral-bracts punctate and rigid: spike long and
wand-like, dense and leafy; hea<ls 4-()-Hd., the fls.

purple, J^in. long; bracts of involucre oblong, rather
abruptly cuspidate, ciliate on its margins; [jappus
plumose. Sask. and Minn, to Texas and Mex.

DD. Pappus bristles merely barbellate.

E. Involucral-bracts spreading.

10. pycnostachya, Michx. St. stout, 3-5 ft. high: Ivs.

crowded throughout, the lower lanceolate, the upper
narrowly linear: spike densely fid. 5-18 in. long;
heads about Jyn. long, all sessile; involucre with squar-
rose tips acute, purplish; pappus copious, minutely
barbellate. 111. and Iowa, to Ark. and Texas. R.H.
1883:324. Gn. 55:238. G.W. 6:169.—One of the
choicest and boldest species.

EE. I nvolucral-bracls appressed.

11. Chapmanii, Torr. & Gray. St. a foot or two high,
strict and rigid, white-velvety: Ivs. short, the lower
oblong-linear, the upper small and awl-shaped: spike
densely fld., often 1 ft. long; heads about .3-fld.; fls.

large for the size of the head, purple; pappus gray-
ish, the bristles minutely barbellate, about Join. long.

Fla.

L. ligulistylis, A. Nelson. St. 16-20 in. hiKh: Ivs. briglit green,
glabrous, the lower lanne-oblong: heads few to several, in a long
raceme; fls. 50-70. purple: exserted style-branches conspicuous,
flattened, as long as corolla, light purple. Colo., Wyo. to Dakotas.

W. W. ROWLEE.
N. Taylor, t

LIBERTIA (Marie A. Libert, a Belgian woman, who
wrote on liverworts about 1820). Iridacese. Tender
mostly white-flowered plants classed as bulbs and pro-
curable from Dutch dealers.

Perennial herbs with a short creeping rhizome and
long fibrous roots: Ivs. linear, equitant: jierianth with-
out any tube above the ovary; segms. obovate, the 3
outer usually shorter, firmer and less showy than the
inner, more or less green or brown ; stamens inserted at
the base of the segms. ; filaments free or connate toward
the base; ovules many, superposed: caps, small, leath-
ery, loculicidally 3-valved; seeds 3-cornered.—The
genus has 8 or 10 species, in Austral., New Zeal., Tas-
mania and Chile. Botanically it is near Diplarrhena,
but in the latter the inner segms. are shorter than the
outer ones and connivent. Libertia belongs in the same
subtribe with the blue-eyed grass (Sisyrinchium), but
in the latter case all the perianth-segms. are about
equal in size. One species is blue-flfl. The libertias

should be acceptable outdoor subjects in the milder
parts of the country. Prop, by division and seeds.
They require plenty of moisture at the roots.

A. Fls. white.

B. Clusters lax: pedicels longer than the bracts.

pulchella, Spreng. Lvs, not rigid, 3-6 in. long,

entirely green: st. ' 9-1 ft. long: infl. of 1 or few clus-

ters, which are 2-3-fld.; segms. 'jjin. long, nearly equal,
white. S. Austral,, Tasmania, New Zeal.

ixioides, Spreng. Lvs. 1 ft, or more long, with a
broad pale midrib: st. 1-2 ft. long: infl. an ample panicle
with numerous peduncled, 2-()-fld. uiid)els; inner
segms. orbicular-cuneate, white, the outer shorter
tinged greenish brown : caps, broadly olilong or obovoid,

3
3- '-.'in- long. New Zeal.

grandifl6ra. Sweet. Lvs. rigid, linear, 1-2 '2 ft- long,

with pale midrib: st. 2-3 ft.: fls. rather larger than in

L. ixioides, the inner segms. much larger and broader
than the outer, white: caps, larger than in hist, about
the same shape. Ne%v Zeal. G.C. III. 43:2.—An excel-
lent free-flowering plant.
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BB. Clustrrs dcitff: {xdicels shorlcr than iJie bracts.

foim6sa, Graluuu. I.vs. riniil. 1-1 'j ft. h>u\i: st. 2-3

ft. long: inll. of ni:iny si-ssili- niul iiuiiiy-llii. miilx'ls;

inner si-jtnis, ohoviilc-ciiiu'ato, '^-•''jin. lonj;, while;

outor a-sins. half x-; loni; ami oblontr, >;ri'rnish brown;

fil:miontsomiiato toward tho base: caps, jjlobosc. t'liilc.

B.M.;VJ<M. H.U. lti;{0. (;n. 4."., p. I>t2 (fine habit

skotchU 40, p, 441 : 70, p. 175; 75, p. 545. G.M. 51:797;
55:92. 0.29:087.

AA. Fh. blue.

ccrulescens, Kiinth. Lvs. linear, ripid, 12 in. or

niort- loni;: st. 1-2 ft., witli a few reduced Iv.s.: infl. (iin.

or less lonp, of verj' many umbels, eacli many-fid.; fls.

blue; inner scpms. '4in. lonj:, oblong, tlie outer much
shorter and grtH'nish bmwn: caps, globose, very small.

Chile.

L. filpra, offered abrotid, may be one of thp whito-fld. species

above: described as having iris-fikc folinK*' ^nd spikes of white fls.

:

* '* WlLHELM MlLLEIl.
L. II. B.t

LIB0C£DRUS {libas, drop, tear, and Cedrw^; allud-

ing to the resinous character of tlie trees). Syn. Hiij-

dcria. Fitiacia: Incense Cedak. Ornamental trees

chiefly grown for their handsome evergreen foliage and
g(x>d habit.

Branchlets flattened, rarely quadrangidar, frond-
like in arrangement: lvs. scale-like, with decurrcnt
b:ise, with or without glands: fls. mona'ciousor ditccious,

terminal, similar to those of Thuya: cones oblong to

ovate, with 4, rarely 6, woody scales, tlic lower pair

sterile, small and short, the second one much larger

an<l fertile, each scale bearing 2 long-winged seeds, the
third pair, if present, connate into a woody septum.

—

Eight species in \V., N. and S. Amer., Austral, and S.

W. China, .\llied to Thuya which differs chiefly in the
more numemus cone-scales with 2 i)airs fertile.

The incense cedars arc of pyramidal habit, clothed
with small scale-like leaves, and ratlier small, ovate or
oblong cones. None of the species is quite hardy North,
but L. dccurren-n thrives in the vicinity of the city of
New York, and even in sheltereil places in eastern
Massachu.setts. It is a valuable park tree, forming a
symmetrical narrow pyramid, with bright green
foliage. It is also an imi)ortant timber tree, the wood
Iwing light, .soft, close and str.iight-grained, is very
durable in the .soil, and is u.sed for fencing, for shingles,

for the interior finish of houses, and also for ship- and
iKjat-builiiing. The other species are hard}- only South,
jind, though very ornamental trees, they are hardly
cultivate*! in this country; they are all important
timber trees in their native coimtries. The incen.se

c«lars thrive b{«t in a well-<lrained soil, and prefer open
Fituations; they are liable to lo.se their lower branches
rather early. Propagate by sfK'ds sown in spring; also

by cuttings uniler glas-s in late summer or fall, which
rofit rather slowly; sometimes grafted on thuya and
chama-cyparis.

decurrens, Torr. (L. Crnigann, Low. Thuya Craigana,
Mwrr. 7'. ijujtirUia, Carr., not Nutt.). White Cedar.
Trer-, to UXJ, occasionally to 200 ft., with erect or
spreading, short branchc-s, forming a rather narrow,
feathery hfad: bark bright cinnamon-red: branchlets
much flattenfl. bright green on both sides: lvs. oblong-
ovate, a^lnate, with long rlecurrent Ixuse, free at the
apex and acuminate, glandular on the back: cones
oblfflig, 5^-1 in. long, light reddish brown; scales
mucTonate below the afK:x, a third connat<: pair sepa-
rating the 2 fertile ontrs. Ore. to Clalif. and W. Nev.
S.S. 10:.W4. F.S. 9, p. 19. On. 29, pp. 2(i(i, 267; fiO,

T>.250:7o,j>.2'.m; 78, p. oSfi. (J.C. IlI.:jO:2S4; 44:.338.
M.D.G. 1W).=;:129.—In cult, the young trees are con-
toIcuouh by their briglit and def'p green foliage, while
the trees in their native localities are mostly of a light
yellowi.ih green. Var. compScta, IJeissn. Dwarf com-
pact form of globoH<; habit. Var. glaOca, Heissn. With

glaucous foliage. Var. aiireo-variegata, Sehwerin.
Foliage variegated with yellow.

/.. r/ii7(7i.si.v, lOndi. Tree, to (iO ft., witli compact, pyrniiiidal
hi'iid: lirnnchli'ts muell compressed; lvs. ghiucous Kreen, siimll,

erect-sprejuliiiK, obtuse, with n silvery line beneath; eoiii-s ovate-
oliloiiK, '.jin. long. Chile. G.C. lcS,5(), p. 43U. 11.11. 1S(17, p. 410.
Gn. 'Mi, J). 552.

—

L, cupr^ssoides, SafR. (L. tetragona, I'Jridl.). Tree,
to ino ft., with compact, pyramidal head, sometimes shrubby:
branchlets almost tetraKonal; lvs. ovate or ovatc-hinccolate, with
slightly spreading .and acute apex; cones ovate; scales with a large,

curved spine on the back. Chile to P.'itagonia. G.C. 1850. p. 4;i9.

Gn. 30, p. 552.

—

L. Donii^na, Endl.^=L. nlumosa.—/>. macTdlfjiix.

Bcnth. « Hook. Tree, to 100 ft.; branchlets compressed, green on
both sides: lvs. acute, the lateral strongly keeled, the middle ones
obovate, apieulate; cones obovate-oblong, 1 in. long, consisting of
C truncate scales. W.China. Gn. 02, p. 1.S3 (habit). G.M. 47:800.
.1.11. III. 57:91.

—

L. pluvu)tta, >Sarg. (Ij. Doniana, Kndl.). Tree, to
100 ft., with dense, pyramidal head; similar to the former, but lvs.

larger, more closely set and more spreading, withcmt any silvery
line bene.'ith: scales of the cone with :i large, curved spine on the
back. New Zeal. This species is the most tender of this genus.

—

L. tetra,„),m, Kn,ll.=L. cupressoides. ALFRED ReHDBR.

LIB^NIA: Jacohinin; Libonia Jloriburtda=J. paucijlora, page
1715.

LICUALA (Molucca name). Palmaces-. Showy,
dwarf fan palms, grown for their peculiar habit and
handsome foliage.

Stems solitary or in groui)s, never very tall, and
usually slender: lobes of the lvs. long, wedge-shaped,
plicate, truncate and variously lobed or split, deeply

and irregularly tli-

vided, appearing
b u t n o t t r u 1 y
peltate ; rachis

very short; ligulc

short; sheaths
fibrous: fls. large,

hermaphrodite, in

a loose panicle

which appears
among the lvs.

—

Species 50 or
more, from Trop.
Asia to Trop.
Austral. Allied
genera in cult, are

Brahea, Serenoa,
Erythea, Pritch-

ardia, Livistona,
Trachycarpus,
Rhapis. From
these Licuala is

distinguished by
the carpels of the
ovary 3 - angled,

slightly coherent;
style single, fili-

form : albumen
equable : embryo

dorsal. Desirable in cultivation. G.C. 11.25:139.
Licualas are very handsome warmhousc palms of

moilerate growth, several sjjecies of which have been
growTi to some extent commercially. They delight in a
tropical temperature and abundant moisture, and
.should also be sha<le(l from strong sunshine in order to

produce foliage of the deep, rich shade of green that is

common to this genus. Some advise treating them as

semi-aquatic. Th(^ most attractive species is L. grandis,

which has been until rec('nt years a costly species owing
to its comparative rarity in cultivation. It is probably
within twenty-five years that the first consignment of

seeds of this .species was received in America. The
large fan-shajjcd leaves of licualas are somewhat tentler

and easily injured, which makes them of less value for

house decoration, but as exhibition plants there are few
palms more striking than L. yranilin and L. elcgans. L.

Kjmiona and L. pillala are also well worth cultivation,

though objection is sometimes found to the strong

hooked sjwrs with which their leafstalks are armed.

2143. Licuala peltata.
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I*ropagation is by fresh spcds, over brisk bottom heat,

preferably in pans. (\V. H. Taplin.)

A. Lvs. with lobes more or lesx grown together; lobes

eery broad.

B. Marginal teeth very large, the upper edges bent under.

Rumphii, Bhime. Not unlike L. spinosa, but the

fit'tiole spiny below: segms. 12-15, the inner ones 2 ft.

ong and 1 ft. wide at the apex, the lateral ones Ki in.

long and 4 in. wide, oblique; marginal teeth broadly
ovate, obtuse, shortly bifid. Celebes and Borneo.—Cult,

in S. Fla.

BB. Marginal teeth mth upper edges not bent under.

grandis, ^^'endl. {Pritehdrdia grdndis, Bull). Erect
palm, the sts. clothed above with dead .sheath.s: lvs.

very many, erect-spreading; petiole 3 ft., slender, gla-

brous, with stout, short, straight or curved spines along
the margins below the middle; blade orbicular or semi-
orbicular, very closely plicate, wedge-shaped or trun-

cate at the base, concave, the margins with many
short lobes which are obtusely 2-fid ; ligule thick, short,

acute, broadlv ovate. New Britain Isl., north of New
Guinea. I.H' 28:412 and 41, p. 82. G.C. II. 1:41,5.

B.M.6704. A.F. 7:1145. F.E. 7:982. S.H. 1:344.

G. 10:439. R.B. 37, p. 24.

AA. Lvs. digitately divided; lobes narrow.

B. Lobes less than 13.

Jeanenceyi, Sander. A dwarf, rapidly growing palm:
lvs. deep shining green; lobes blunt, .5-8. New Guinea.
Gn. 5.5, p. 71. F.E. 11:291. G.M. 41:341. A.G. 22:

Col.—This palm is known only in its sterile, young
condition, and its relationship is in doubt. The name
"Jeanenceyi" appears to be unknown in botanical liter-

ature. The plant is an attractive addition.

BB. Lobes 12 or more.

c. Petioles without spines in the upper part.

elegans, Blume. Sts. thick as a man's body, 4 ft.

high, prominently scarred: petioles 3-4^2 ft- long, the

margins with brown hooked spines to just above the

middle; lvs. orbicular; lobes very graceful, the linear-

lanceolate lateral ones gradually decreasing to 11 in.,

obliquelj' truncate, with acute teeth, the middle lobes

16 in. long, truncate, with broader obliquely ovate
obtuse teeth, lobes with only 2 or 3 folds. Sumatra.

CC. Petioles spiny throughout.

D. Lvs. ascending.

peltata, Roxbg. Fig. 2143 (redrawn from Martius).
Lvs. 3-5 ft. diam., orbicular; lobes vcrj- variable in

length and width, many-toothed at the apex, the teeth

5^2 in.; petiole stout, 3-4 ft. long. The lobes of the

lvs. droop very gracefully. India. G.C. 1872 : 1G57.

amplifrons, Miq. Lvs. 23^ ft. long, the tip ascend-
ing: blade usually about r2-parted, many of the divi-

sions 2-lobed at the apex: spadix long and stiff, reddish
brown: fls. and fr. unknown. Sumatra.—Not common
in cult.

DD. Lvs. horizontally spreading.

spindsa, Thunb. (L. horfida, Blume). Lvs. 3 ft. or
more diam., orbicular-reniform ; inner lobes 18-22 in.

long, 4)2-5 in. wide at the apex, lC)-ll-toothed; outer
lobes 15 in. long, 1 ' 2~2 in. wide, 4-6-toothed; teeth
rather large, triangular-ovate, bifid; petioles obtusely
3-angled, 4-5 ft. long, with brownish hooked spines.

Java, Moluccas. Jared G. Smith.
N. TAYLOR.f

LIDBECKIA (Eric Gustavius Lidbeck, Swedish
botanist; published about 17.50-1760j. Cotnpdsitse.

Two S. African subshrubs or semi-herbaceous plants,

sometimes grown in greenhouses and suit.able for the
open far S. Lvs. alternate, lobcd or pinnatifid: pedun-
cles 1-headed, the disk yellow and rays white; ray-

florets neuter; disk-florets perfect, tubular; receptacle
flatfish; bracts of involucre in 2-3 series: achene gla-

brous, wingless and without pappus but crowned by a
cylinilrical nectary. Prop, by seeds when procurable,

and by cuttings. L. hbata, Thunb. {C'olula lobata, Hort.
C. quinqueloba, Linn, f.), is silky villous, 1-2 ft. high:

lvs. pctiolate, 3-5-lobed, the lobes broad-oblong and
mucronate: involucre very hairy. L. pcctinata, Bergius,

is glabrate or sparingly pubescent, 2-3 ft. high: lvs.

nearly sessile, oblong, pinnatifid, glaucous beneath:
heads, larger than in the last, resembling Chrysanthe-
mum Leucanthemum, the peduncles 1-3 in. long.

LIGHT. The various manifestations of energy which
we term heat, light, electricity, gravitation, and the
like, play an important role on living matter, and none
is more important than light. Photosynthesis or carbon-
assimilation, a characteristic plant function, constitutes

one of the fundamental processes in nature; indeed this

process, which in remote ages may have been developed
secondarily as a protoplasmic function, is as wonderfu
a.s life itself, and a thorough comprehension of photosyn-
thesis would appear to be as difficult as that of life.

However, no form of energy affects plant configuration

more than light, and in the growing of crops, whether

2144. Showing longitudinal and cross seciions of a greenhouse
with partitions running north and south, and illustrating the effect^

of poor light conditions. The oblique lines represent the path of

the sun's rays.

out-of-doors or in the greenliouse, the factor, light,

must always be given consideration.
Light is regarded as a form of radiant energy and is

composed of various wave-lengths of exceedingly small
size. Those which are especially active in photo.synthe-
sis or carbon-a.ssimilation in our common green plants
are in the red half of the .spectrum, while the blue-
green pigment organisms (marine algx, and the like)

utilize the more highly refrangible rays of the spectrum.
Briefly, photosynthesis is the building up of carbohy-
drates from carbon dioxide and water through the
chemical action of light on the chlorophyll, and since
plants obtain most of their energy by means of this
process, it is not difficult to realize its fundamental
significance and importance. The ultimate product of
photosynthesis is starch, but the complex chemical
changes taking place in chlorophyll grains through the
action of light and the building of starch from carbon
dioxide and water is not definitely known, and there
are doubtless many intermerUate steps.

In any examination of flora is found much variation
and adaptability to conditions, the result of innumera-
ble generations existing under varied conditions. The
light conditions in one section differ greatly from those
in another part of the earth, but it is known from actual
observation that some plants require much more light

than others for their normal development. Even in the
same location, such as the tropics, remarkable differ-

ences may be found in the light requirements. Many
tropical plants recjuire little light, and even when growTi
in northern latitudes in conservatories they require
sha<ling throughout the year. Palms, geraniums and
other plants will develop normally under far less light
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than such pliuits iis thi- curuiiilirr or li-ttuw, but the

latter pmw iiuicli iiion> rapiilly :ui(l may jH-rhaps for

this ri'jisiin alono sliow ih'r ill olTccts i>f jinor lijjlil r(');anl-

Itss of their pholosy lit lift ic rt'iiuiroiiifnls. W'ltliiu cer-

tain limits, however, it ean be slated that iiholosynthe-

sis or eartxin-assiiiiilatioii is pro|iortionate to liglit

2145. Showing cross section of an east and west house, about
36 X 200 feet, showing method of growing cucumbers. The light

is much superior in a house of this sort.

intensity, :ui(l furthermore, that growth and develop-
ment are correlated with photosynthesis.
The relation between i)hoto.synthesis and light

intensity may bo shown by vising strong contrasting
photographic negatives on leaves e.\po.sed to sunlight.

By specially treating the exposed leaves, a positive

ran be produced which will show that little starch was
formed umler the thicker portions of the negative, and
more umler the thinner [)ortions; in other words, the
formation of starch under such conditions would be
proportional to the amount of light received by the
chlorojihyll grains through the negative.

The general effect of light on growth is to retard it,

though Bhuiuw, McDougal and \'ogt have been able
to discover a stimulation of growth under certain con-
ditions, while, on the other hand, lack of light or dark-
ness accelerates growth. The yellow rays of the apcc-
trum are more active in inhibiting growth than tlit'

violet rays, the latter having a similar effect on plants
to that of lack of light. Plants grow the most in the
night, the growth curve gra<lually rising during the
night and falling in the daytime. While lack of light

stimulates growth, plants grown entirely in the dark
or under poor light conditions are abnormal. Etiolated
plants, or those grown in the dark, are devoid of chlor-

ophyll, pos.sess thin stems, elongated internodes and
very poorly developed leaves. The mechanical or sup-
portive ti.ssue is little developed, and such plants
possess .small power of resistance. Light, on tin; other
hand, develops mechanical tissue and induces firmness
of texture. NIoreover, without light there may be no
incrcrase in the weight of dry matter, h<^nce seedlings
grown in the dark may incrca.s(; in size, but lose weight
from respiration or loss of carbon dioxide.

Light is a factor in the dwarfing of alpine and arctic
(ilant.s and in thir ilevelopmeiit of hairs on some alga)

as a protection again.st too intense illumination. Some
plants grown in a weak light fail to [)roduc(^ fiow(^rs.

flawcts attracted by th(! warmth of tlie sun are mon^
likely to visit flowers growing in sunshine than in the
deep sha^le.) Many fungi (Pilobolus) do not producl^
fruiting bodies Ctporangia) until they reach the light.

Wiesner, who has made a thorough stuily of the light

refjuircments of plants, has classified some of our com-
mon .Sfx;cies as frdlows:

(a) Light-ref|uiring: Alfalfa, red clover, wild carrot
and SO on.

(h) Light-loving: Dandelion, plantain, lychnis and
DO on.

(c) Indifferent : Blueberry, poet's narcissus, the com-
mon Virake, and the like.

(d) Light-shunning: Forget-me-not, violet, anemone
and the hko.

<e) Light-fearing: Wild strawberry, water violet,
.ind t)ir- like.

Wiesner found that the beech, for example, reaches
its normal ilevelopment in one-tenth jiart of the light
iiiti'iisity requireil by the larch and other sun-loving
plants.

Light r<>quirements are alTec^ted by a decreiuic in

teiniicrature: e.g., the maple in Norway re(iuires ten
times as much light as in Vienna for its norniai develop-
ment, and in general one may say, the farther north or
the higher above sea-level a certain plant grows the
greater l)e(^omes its light requirement.
The size of leaves is very much iiiHuenced by light.

Too intense light as well as etiolation tciKls to reduce
the size of thv leaves, which reach their maximum in

a medium light inten.sity. This is shown in the growth
of such croi)S its cucumbers under glass during the
winter.

I'liDlolropism.

I'hototropism or heliotropism is the term applied to
the response of jilants to a light stimulation from one
side which causes movements toward or away from
source of light I'hototropic movements are of much
biological significance to the organism. Most aerial

parts of [ilants (stems and branches) arc jjositively

phototropic, i.e., they bend toward the source of

light, while roots are usually negatively phototropic,
i.e., they bend away from light. For a clear' under-
standing of the processes of plant response to light

stimulation from one side, it is best to consider the
reaction of a simple orthotropic plant such as the coty-
leilon of an etiolated oat seedling. This i)lant, which is

remarkably sensitive, has been studied extensively by
Darwin, Rothert, Fitting, Blaauw anfl others. It has
been found in this plant that the apex of the cotyledon
is the most .sensitive to light stimulus, thus demon-
strating, as in other forms of response, the localization

of the jjcrceptive or sensitive zone.

The bending toward the source of light as the result

of the light stimulus begins at the ai)ex, and it proceeds
toward the base until the cotyledon coinciiles with the
incident ray of light. The reaction time or latent period
following stimulation is one-half to one hour in most
cases, and the rate of transmission of the stimulus is

from 0.7 centimeters to 1 centimeter an hour. The mini-
mum time of exposure necessary to induce a reaction to

a light stimulus is called the "presentation time," and
this is depenflent on the amount of light applied, which
is a product of the light intensity, the exposure and
distanei! from the plant. For exami)le, an exposure to

a light of high intensity (26,520 meter candle power)
for one-thousandth of a second jiroduced the same
reaction as an exposure of forty-three hours to a light

of very low intensity (0,00017 meter candle power).

2146. Showing cross section of a greenhouse used tor lettuce

and cucumbers. The slanting side toward the right (north) is

boarded and used for forcing rhubarb. The cucumber plants are

trained vertically.

An organ may be positively phototropic at one period
of its d(!velopment, and negatively phototropic at

another, and it has bc^en found that an oat seedling
will resjKind [lositively and negatively or remain indif-

ferent, dip(tn<ling upon the amount of light used. Many
complicated forms of phototropism are observed in the
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movements of leaves and flowers (begonia and sun-

flower) wliieh adjust tlieniselves to certain angles as

regards the source of light.

Pholotaxis and pholonasiie.

The reacting or orientating response of motile (bac-

teria, swarm siiores, and the like) or free-moving organs
(chUirophLsts) to a unilateral light stimulation is called

phototaxis. Tliis is a common mode of light reaction

in plants. Plant movements whicli are not dependent
upon the direction of light stimulus but are due to

changes in the intensity are called jihotouastic move-
ments. Under this category may be placed tlie move-
ments of stomata which open under illumination and
close in tlie tlarkness, also certain movements of

etiolated seedlings when subjected to light.

The pathological effects of light.

The pathological effects of light on plants are a much
more imjiortant factor than is generally realized. Many
pathological conditions of plants are brought about by
lack of light, and in some cases excess of light may pro-

duce injurious effects. This is shown in the case of sun-

scald, which occurs on various trees. Some plants are

so perfectly adapted to forest conditions that they can-

not endure direct sunlight without injur)'. When they

are exposed to direct light such as is caused by forest

thinning, they are likely to smi-scald badly, but more
often difficulties arise from lack of light. Tissue devel-

oped under poor light conditions is more likely to be
affected with winter-killing due to non-ripening of the

wood, and burning from fimiigation with gasjs is

induced by lack of hght in poorly lighted greenhouses.

Lack of light during the dark months often develops

inferior ti.ssue, which, when exposed to the more intense

light of spring, becomes susceptible to wilting. The
exclusion of light from part of the plants resulting froi*

crowding, often gives rise to various stem-rots such

as are characteristic of parsley, water-cress, lettuce,

and the like, and there are a large number 3f leaf-

blights and spots such as occur on cultivated iilants

which are induced by insufficient light. Lack of light

induces the formation of various mildews on plants and
is conducive to damping-off in many cases. It often

causes disease of plants growing in dry soil as a result

of exce.ssive transpiration; in short, every greenhouse
grower must regulate the growth of his crops according

to light conditions in order to eliminate the possibility

of disease.

Light as a factor in greenhouse constriiclion and manage-
ment.

In the growing of plants under glass, which con-
stitutes a large and constantly increasing industry, the
problem of light is intimately associated with the loca-

tion, construction of the greenhouses, management,
and so on. Improvements in the line of greenhouse
construction have been based very largely on the effects

of light. The early houses in the United States were
very crudely constructed, and in the modern, improved
types of houses some crops are grown in one-half the

time formerly employefl, a fact due largely to improve-
ment in methods of greenhouse construction. The old

type of houses were chiefly sa-sh-houses cumbered with
shadow-))roducing material and glazed with small gla-ss

of inferior f|uality anfl often dirty, and widely lapped.

The houses were in some ca.ses so poorly constructed
that they excluded from 40 to 60 j)er cent or more of

light-rays. The modern hou.se need not exclude more
than 12 to 20 per cent. Some of the more or less

modern types of houses which have been built for a
number of years exclude as much ;is .30 per cent of light.

Poor light conditions alone greatly retard growth, not
to mention the frequent lo.sses in poorly constructed
houses from pathogenic organisms which find most
favorable conditions for their development.
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The amoimt of light to b(^ found in any particular

location dcp<-nds upon the latitude, but more jxirticu-

larly upon the meteorological conditions which may
prevail, and the variation in this respect throughout
the United States is quite notable. Numerous meteoro-

logical observatories, without actually measuring the

light intensity or amount of light, have given data as to

the number of hours of sunshine, which is valuable in

comparing light conditions in various localities. These
records have been gathered for a considerable period

of time anil reliable averages are at hand. The average

total immber of hours of sunshine during tlie year based

upon data covering a long period of time is as folows:

Hours.
Chicago, Illinois 2,617

Cleveland. Ohio 2.000

Milwaukee, Wisconsin 1,865

Boston, Massachusetts 2,493

Nashua, New Hampshire 1,948

Ithaca, New York 2,273

New York, New York 2,510
Philadelphia, Pennsylvania 2,575

Phoenix, Arizona 3,742
Modena, Utah 3,354

Loa Angeles, California 3,219

This data shows great variation in the hours of sun-

shine which cannot be attributed to latitude alone. It

should be pointed out, however, that elevation con-

stitutes a very ilnportant factor as regards light inten-

2147. Showing type of greenhouse constructed for obtaining

the maximum amount of light in the short winter days. Dotted

lines indicate position of sun at different periods of the day and
year (at noon unless otherwise indicated). House 34 feet wide

and 20 feet maximum height.

sity, the higher the elevation the better the light con-
ditions, and even the light intensities at an elevation

of 500 to 600 feet are better than those at the surround-
ing low country, at least during the early parts of the

day, but this difference gradually decreases toward
night, r'rom the commercial florist's point of view, the

critical months in the year are November, December,
January and February, and even a few days of cloudy

weather when the crop is maturing often make much
difference in the financial returns. Much more variation

in light intensity exists in the dark winter months than

in other seasons of the year. This is true as regards the

flifferences existing between morning and afternoon

liglit, for during the darker months the light may average

30 per cent more intense during the morning than in

the afternoon. The percentage of possible sunshine

recordetl during November, December, Jiinuary and
February averages 22 per cent for Cleveland, 44 per

cent for Cliicago, 54 per cent for New York, and 75 per

cent for Los Angeles. From such variations in the

amount of sunshine foimd in the various territories

during the critical months, it is evident that there mu.st

be corresponding differences in the period of develoj)-

ment of the crops, the growth of a crop being in general

proportional to the amount of light it receives.
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In tlif tvnst nirl ion of (tn>onhouscs, therefore, it is

imjxirtant they slunild Ix^ (iosipmnl to imiduce the

m:i.\iniuni n\sults during the critical lij;lit seasons.

Thctirelical diajtranis an- shown in Figs. L'l 11 S.

Fi\>ni a stiuly of the liglit conditions in greenhouses,

it has Invn found tliat large ghiss is sujierior to small

glass Infiutse of the smaller amount of light-obstructing

2148. Showing type of greenhouse constructed to obtain the maximum
amount of light in short winter days. Modification of type shown in Fig.

2147. Obstructs more light than Fig. 2147, but could be built wider.

framework, but with present methods <>i construction
there is a limit to the size of ghtss tliat can be .safely

employed. Moreover, high-angled roofs are much
suixrior to low roofs from the light point of view, but
their practical utility is somewhat limited. Experi-
ments with ditTerent t^^>cs of gl;i.ss have shown that
there may exist 18 |X'r cent difference in the light-trans-

mitting proyx-rties of No. 1 and No. 2 quality gla.ss,

and third quality ghuss is 33 per cent less effective

than No. 1 Duality. A .slight annual dc^terioration in

grccnhou.sc glass must be expected owing to the for-

mation of a film of oil, but this can be obviated to some
e.vtent. The nature of the reflecting surface of the
greenhouse, degree of lapping, and other factors influ-

ence light. In the modern large house more uniform
light conditions are obtained than in the early, .smaller

houses.

As regards the direction of tlie greenhouse, for most
pur]>os<'S the east and west house is ))referable for
obtaining light, but .some crops are able to thrive better,
especially in the spring months, in a hou.se running
north and south. Morning light being superior to
afternoon light, an east and west house should bo
tiltwl somewhat toward tlie northea-st, thus exposing
the plants more directly to the morning light and mak-
ing It pos-sible to .syringe with less liability to fungous
infection of the plants.

LUeralure.

L. Jost, "Vorlesungen uber Pflanzenijlivsiologie,"
3d edition, HH3; .1. Wie.sner, "Der Liditgenu.ss der
Pflanwn," 1907; (i. E. Stone, "The Relation of Light
to Grwnhou.sf; Culture," Mass. Agr. Exp. Station Hull.
No. 144, 1913; E. O. Pringsheim, "Reizbew(^gungen der
Pflanwn," 1912; C. Darwin, "Tlie Power of .Movement
in Plant*," 18H0; VV. Uothert, "Cohns Heitr. /,. Biol. d.
Pfianzf:n," M. 7. lS(i6; A. 11. Hlaauw, "Extr. d. rec.
des travaux bot. m'rerl. .5, 19<Ht;" II. Fitting, "Jahrb. s.

wijw. Ik)t. Band. 38. 41.44"; D.T. MacDougal, Memoirs
New York Botanical Garden, ^'Mi. q £ Stone.

LIGHTFOOTIA fRev. John Lightfoot, 1735-1788,
author of a flora of Swjtland). ('(imyanuUiceiP. Under-
shnitiS or herlw ^annual, biennial, perennial), of Afr.
and Ma'lagai^car, with very small blue, white or pink
fifl.: Ivg. n.-njally alt/^mate CHornetimes fstscicled or oppo-
site), f;ntire or toothed, small, narrow and rigid: fls.

varioafly arrangwl; calyx-tube adnata to ovary, the

lobes persistent; corolla deeply .Wobed or partial nearly
to ba.se, the stamens free: fr. a ca])s. dehiscing at the
top. Species 4D-.'")t), Trop. Afr. to the Cape region.

Two or three species are more or less mentioned in

garilen writings for greenhou.se culture, hut apparently
none is in tlie trade. L. Uin'lld, Ijodd. (L. ciliala,

Sond.), of the Cape, hjus erect woody branches and
bluish racemo.se fls. : Ivs. ovate-lanceolate, some-
what reflexed: 9 in. L.H.C. 1 1 : 103S. L. siihulatn,

L'ller. (L.ticitiiliflora, Sond.). Lvs. very narrow,
more or less spreading: st. a.scentling or erect,

somewhat woody: fls. many, blue: 12-18 in.

('ape-
"

L. H. B.

LIGULARIA (name refers to the strap-sliaped

iiioi-e or. less bilabiate rays). Including Fnr-
fiiijiiini antl EnjlhrochMi'. ConipuniU-. Perennial
herbs, some growii in tlie open for the striking

flower-heads and leaves, but mostly indoors for

the large and interesting fohage, or in summer
bedding.
From Senecio, to which it is often referred,

this genus differs largely in the character of the
involucre, the scales or bracts of which are in

one series at the insertion but of two forms so

that the narrow outer ones overlap the edges

of the broader inner ones; also in technical

characters of the style. Lvs. mostly long-

pet ioled, broad or even orbicular or reniform, some-
times palmate, those on the st. smaller and bearing
large sheaths: heads large, reflexed or nodding, in

corymbs or racemes; ligules or rays mostly long and
narrow, usually yellow: achcne glabrous, bearing soft

pappus.—Species about 30, as now defined, from W.
Eu. to Siberia, Himalayas and China-Japan. The
plants impose no sjiecial difficulties in cult. They are

Ijrop. mostly by division.

Kaempferi, Sieb. & Zucc. (L. Farfugiuni, C. Koch.
FdrfUijiuiii Kacmpjcri, Henth. Senecio Kaempferi, DC).
Rhizomatous perennial sending up many lvs. on slen-

der flocculent- woolly ]ietioles: lvs. large (often 6-10
in. across), orbicular to nearly reniform, cordate at

base, angular-toothed, green: fi.-,sts. 1-2 ft. tall, floc-

culent-woolly, branche<l, with only small, bract^like

lvs.: heads large, with light yellow rays spreading

lJ^-2 in. across; pappus white and copious. Japan.
Var. aftreo-maculatus, Hort. (Farfugiuni grdnde,

2140. Leopard plant, or Farfugium—^Ligularia Kaempferi
var. aureo-maculatus. ( X %)
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Lindl. F. nifiriili'iliim. Hort.). Leopard Plant. Fig.

2149. DitTors in liavinji the Ivs. blotched with yollow or

wliito and soinotiiiios with hglit rosio. B.M. 5302. The
varioty (iurcn-macutatu.s is the only form in gonoral cult.

It wxs intro. to England in 1S,'>() "from the garden of a
mandarin in the north of China" by Fortmie. Years
ago tliis w;is a common plant in conservatories and
window-gardens, but of late years it has been neglected.

It is, liowever, a most worthy jjlant, not only for the
house but for bedding in the open in shady plares. The
plant is hardy as far north as Wasliington when set

permanently in the open. (_)ne fonn has yellow-spotted
ivs. (the commoner) and another has white-spotted Ivs.

Another form (var. argenlcus) has Ivs. glaucous-green
edged with creamj- white. Easily prop, by division.

japonica, Less. (Arnica japonica, Thunb. Scnecio
japonicui!, Schultz. Erythrochitc palmalijida, Sieb. &
Zucc). Strong perennial herb, growing 5 ft. high (said

to reach 1.5 ft. in S. Jajian), an<l grown for its ma-ssive

foliage effect: radical Ivs. very large, 1 ft. or more
across, deeply palmately cut into 7-11 narrow-lobed
and notched (Uvisions: fl.-sts. branched, bearing heads
on rather long, naked sts.; rays orange, sjjreatling, 3
in. from tip to tip. Japan. Summer. Gn. 22, p. 139.

J.H. IIL 54:276.—Intro, into this country about
twenty-five to thirty years ago. It is a bolil plant,

hardy in N. Y., and well adapted to planting where
strong foliage effects are desired, provided the place

is moist.

sibirica, Cass. (Cineraria sibirica, Linn. Senecio

sibiricus, Clarke. LiguUiria racembsa, DC. Senecio
LigiMria, Hook. f.). Very variable, native from
France to Japan: stout and erect, 3 to 4 ft.: Ivs. to 1 ft.

across, somewhat triangular to reniform or cordate-

sagittate in outline, the basal sinus sometimes deep and
sometimes shallow, obtuse or acute, the margin coansely

toothed, the petiole of the st.-lvs. winged and sheathing:

heads many, each many-fid., somewhat secund in a
terminal raceme; bracts of involucre 8-10; rays or

ligules yellow, very long (j2-?4'n.); pappus reddish.

—

May be planted in the herbary. Said to be a showy
marsh plant.

macrophylla, DC. (Scnecio Lcdehourii, Schultz).

Stout and erect, 3-6 ft.: Ivs. very large, elliptic or oval-

oblong, not sagittate or cordate at base, strongly toothed,

long-i)etioled, sometimes 2 ft. long with petiole, those

on the St. more or less clasijing: heads yellow, in a long

den.se terminal spike or crowded panicle. Caucasus.
—A striking and vigorous perennial. See Senecio, for

another entry of this species. L. h. B.

LIG'CSTICUM (Latin, referring to the ancient prov-

ince of Liguria). Unibillifer;r. This includes a native

hardy herb suitable for naturalizing with aquatics and
bog-jilants; offered by dealers in native plants. The
ligusticmns are glabrous perennials, with aromatic
roots, large ternately compound Ivs., mostly no involu-

cre, involucels of narrow bractlets and white fls. in

large, many-rayed umbels: fr. oblong or ovate, flat-

tened laterally or not at all; oil-tubes 2-6.—Species

abf)ut 20, in the northern hemisphere, of no horticul-

tural prominence.

canadense, Brit. (Ferula canadensis Linn. L. actsei-

fdliiim, Auth.). St. stout, .3-6 ft., branched above: Ivs.

:i-4-ternate; Ifts. 2-5 in. long, coarsely serrate, broadly

oblong: umbels 10-2O-rayed: fruiting rays 1-2 in. long.

July, Aug. Rich groimd, S. Pa. to Ga. and Ala.

WiLHELM Miller.

LIGUSTRUM (ancient Latin name). Including Vis-

ifinin. Olcarea'. Privet. Pkim. Ornamental woody
plants grown chiefly for their handsome foliage and the

profusely produced white flowers; some species are

excellent hedge plants.

Deciduous or evergreen shrubs, rarely trees: Ivs.

opposite, .short-pet ioled, entire, \\ithout stijiulcs: fls.

l^erfect, in terminal panicles; calyx eamiianulate,

obscurely 4-toothed; corolla funnel-shaped, with

mostly rather short tube and with 4 spreading lobes;

stamens 2: fr. a 1^-seeded berry-like drupe.—About
50 species, chiefly in E. Asia and Himalayas, distributed

south to Austral., one in Eu. and N. Afr.

The privets are much-branched shrubs or rarely

small trees with usually medium-sized leaves and with

large or small jianicles of small, white, usually fragrant

flowers followed by small black, or in some varieties

2150. Common method of making privet hedge*

(Scale Jjin. to 1 ft.)

greeni.sh or yellowish white, berry-like fruits, often

remaining on the branches through the whole winter.

Some deciduous species, as L. vulgare, L. Ibota, L.

acumiimtum, and L. amurense, are hardy North, while

others, Uke L. ovalifolium, L. sinense and L. Qvihoiii,

can not be considered quite hardy north of Long
Island. The evergreen species are only half-hardj' or

tender, but L. japonicum may be grown as far north as

Philadelphia. They are all very valuable for shrub-

beries, with their clean, dark green foliage, which is

rarely attacked by insects and keeps its green color

mostly unchanged until Iat(! in fall, though L. acumina-
tum sheds the leaves rather early and L. Iholn and some-
times L. ovalifolium assume a pretty piirjjlish hue; in

mild winters some of the deciduous species hold part of

their foliage until almost spring. L. vulgare, L. ovali-

folium and others stand dust and smoke well and are

valuable for jilanting in cities. L. ovalifolium is one of

best shrubs for seaside jilanting, growing well in the

very spray of the salt-water (known as California

privet). Some are handsome in bloom, especially L.

sinense, L. Massalougianum, L. Ibola, L. japonicum, L.

lucidum and most of the other evergreen spetues; all

are conspicuous in autumn and winter from the black
berries, or in some varieties of L. vulgare, whitish,

greenish or yellowish. L. vulgare, L. ovalifolium and
L. amurense are well aila])ted for ornamental hedges;

also L. sinense is u.sed as a hedge plant, ixirticularly in

the South. The privets grow in almost any kind of

soil, and even in rather dry situations and under the

shade and drip of trees. Propagate by seeds sown in

fall or stratified, .sometimes not germinating until the

second year; usually increased by cuttings of hard-
wood or by greenwood cuttings in summer under glass;

varieties are sometimes grafted on L. vulgare or L.
ovalifolium.

California privet for hedges. (Henry Hicks.)

First method.—Cuttings 8 to 14 inches of one-year
wood are made in fall or winter, preferably the former,

as they are occasionally damaged by the winter, even
as far south as Alabama. These are tied in bundles
and buried during winter. In the spring they are stuck
in rows 2 to 6 inches by 2 to 33-2 feet, and kept cultiva-

ted. They are sold at one year, when 1 to 2J-^ feet

liigh, or at two years, when 2 to 4 feet high. If not
sold at two years the plants are sometimes cut back to

3 inches to sprout again. They are dug by spade or
tree-digger. The.se closely grown plants will make a



ISGO LIOrSTRUM LIGUSTRUM

TPM^SPLAnr TO HtFttL

hcilee, as shown in l-"ip. 2150. cspocially if dug with
spadp and pivon sliort roots. If throo-yoiir plants, not
cut back, arc used, tin' base is open, as tiio old wootl at

the lower part of tlie plant has had its side branches
weakened or killed by crowding and they do not readily

branch out. Plants
grown by this method
are freiiuently planted
in a double row.

Stcoml imlliml.—Cut-
tings of 5 to () inches of

stout one-year wood,
are made in November.
The cuttings are made
short so that the roots

2151. California privet from ^^n ^^^ ^^ ^^ ^^ ^ tlie

t"a^".r.or^f
^"' '"-• tree^ligger. The leaves

are stripped oil, and the

cuttings tied in small bundles, as large bundles mold.
These are buried, tops up, over winter. In the spring,

before growth .starts, they are planted in rich mellow
land 4 indies apart, with rows S inches apart. To plant,

a back furrow is plowed in the center of the block, the

top raked off, a line stretched and pegged down. The
cuttings can then be in.serted nearly full length. The
trampling of the row settles the soil enough to expose
the top buds. With a one-horse plow the bottom of the

furrow is lix)sened where the planters have packed the

soil, and new furrows are made around the strip planted.

The cuttings are tilled during summer with a wheel-

hoe or hand-plow. To make wide plants, the tips of the

shoots are pinched when they are about 3 inches long.

This is repeate<l at intervals of about tliree weeks during

the summer. Nitrate of soda may be used to hasten
growth. This method produces a plant as shown in

Fig. 2151.

The plants may be dug in the fall and heeled-in to

prevent possible winter-killing. They are then sorted

into grades and planted in the spring 13-2 to 2 feet

apart in rows 3 to 4 feet apart against the landside of

a deep furrow, and a little soil kicked over the roots.

The filling is completed with a one-horse plow. Before
filling, fine manure may be spread near the plants.

The plants should be straightened up and trampled
firm. When finished, they should have the lower

branches covered and the lower end of the cutting not
below the level of the tree-digger. The pinching-back
process may be continued, or the tips may be cut with

a sickle during the early part of the season, especially

_ TRIM TO MCnc

2152. The privet hedge at final transplanting.

on plants of the smaller grade. To get more roots on
the branches the plants may be hilled-up. They are
cultivated with a one-hor.se cultivator or a two-horse
riding cultivator. At two years these will make i)lants

2^ to .3J4 feet high and 1 j^ to 2 feet wide at the base.

Dig with a tree-<ligger that operates on f)ne or both
8ide«, The plants may be set 12 to 15 inches apart,

4 to t) inches deeper than before, and produce a hedge
as shown in Fig. 21.52. A smaller number of plants is

required tiian when plants grown by the ftrst method
are used. .\s there aw numerous vigorous buds near the

ground, the growth is very dense at the base. After

planting, the tops may be cut off to an even eight.

Various forms of hedge are used, as shown in Fig.

21.53. No. a is u-sed on Long Island; b is used at New-
port. At Newport, by rep<>ated clipjiing, the leaves

become very small and the growth den.se, resembling a
wall. Nos. d and e frequently result from using narrow
plants and allowing them to gi'ow at the top.

Tliird method.—At Biltmore Nur.sery, North Caro-
lina, tlie privet cuttings are run through a stalk-cutter

and the pieces sown in a furrow.
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2153. Conventional forms of California privet hedges.

A. Corolla with the tube 2 or 3 times longer than the limb.

B. Lvs. linear-lanceolate or linear, evergreen.

1. Massalongianum, Vis. (L. longifblium, L. angusti-

fblium, L. myrtifblium, L. rosmarinifblium, and L.

spicatum, Hort.). Erect shrub, to 3 ft., with warty
and i)ilo.se branchlets: Ivs. tapering at both ends,

glabrous, lJ-2-3 in. long: panicles much branched,
many-fid., with rather small pedicelled fls., 2J4-3J^
in. long. July, Aug. Himalayas. G.C. II. 16: 149.

—

Graceful half-hardy shrub, one of the most floriferous.

BB. Lvs. oblong to ovate or oval.

c. Young branchlets and infl. pubescent: lvs. deciduous.

D. Calyx glabrous or pubescent only at the ba-Hc: habit

upright or upright-spreading.

2. acuminatum, Koehne (L. ciliatum, Rehd., not
Blume. L.?nerfiM»tt, Hort., not Franch. & Sav.). Shrub,
to 6 ft., with erect and spreading branches: lvs. rhombic-
ovate or ovate-lanceolate, acute at both ends, api)ressed

pubescent near the margin and finely ciliate and )iubes-

cent on the midrib beneath, 1-3 in. long: panicles

small, erect, 1-2 in. long; fls. almost sessile; calyx gla-

brous: fr. shining black, ovoid, Jjin. long. June.
.Japan. S.T.S. 1:71. M.D. 1904, p. 73,—This species

has been intro. under the erroneous denomination of

L. medium, which is sometimes misspelled L. meadia.

It is the first to lose its lvs. in autumn. Var. macro-
carpum, Schneid. (L. macrocdrpum, Koehne). More
upright: lvs. larger: fr. larger, j^in. long. M.D. 1904,

p. 75.

3. amurense, Carr. (L. Ibbta var. amurense, Hort.).

Shrub, to 15 ft., with upright branches: lvs. oval or
oblong, usually obtuse, soiiK'what glossy above, gla-

brous except the midrib beneath, 1-23/2 if- long: pani-
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cles erect, often rather many-fld., 1-2 '2 in- long; fls.

short-peiiicelk'd; calyx glabrous or slightly pubescent
near the base: fr. slightly bloomy, ovoid, J-sin. long.

June, July. Japan, China. R.H. 1861, p. 352. S.T.S.
1 :72. M.D. 1904, p. 72.—Similar in habit to L. ovali-

folium and almost half-evergreen.

DD. Calyx pubescent: habit wide-spreading.

4. Ibota, Sieb. (L. obtusifdlium, Sieb. & Zucc). Fig.

2154. Shrub, to 10 ft., with spreading and curving
branches: Ivs. elliptic to oblong-obovate, acute or
obtuse, usually only pubescent on the midrib beneath,
1-2 in. long: panicles nodding, small, 1-1}-^ in. long,

numerous along the branches on short branchlets;
fls short-pedicelled ; calyx pubescent; fr. with slight

bloom, subglobose, i^in. long. June, July. Japan,
China. G.F. 6:425. M.D.G. 1899:218. M.D. 1904, p.

71. S.I.F. 1:83. C.L.A.3:1S0 (as var. Regelianum).—
Graceful shrub, hardy N. Var. Regelianum, Rehd. (L.

Regdianum, Koehne). Low, dense shrub with almost
horizontally spreading branches and oblong or obovate,
usually more pubescent Ivs. M.D.
1904, p. 70. R.H. 1904, pp. 434, 435.

F.E. 20:811 (as L. amurense).

cc. I'oung parts glabrous: Ivs.

half-evergreen.

5. ovalifoliiim, Hassk. (L. califdmi-
cum, Hort. L. japdnicum, Hort., not
Thunb. L. medium, Franch. & Sav.).

C.-vLiFORNiA Prr-et. Shrub of upright
habit, to 15 ft., quite glabrous: Ivs.

cuneate at the base, elliptic-ovate or
elliptic-oblong, acute, dark green and
glossy above, yellowish green beneath, 1^-2}^ in. long:

panicles erect, many-fid., rather compact, to 3 in. long;

fis. ahnost sessile. July. Japan. F.E. .33: 1223. S.I.F.

1:84.—A very handsome shrub, but of .somewhat stiff

habit; well adapted and much used for hedges (see

Mn. 6, p. 9). Var. aiireo-marginatum, Hort. Lvs.

edged yellow. Var. variegatum, Hort. (var. robiistum

variegatum, Hort.). Lvs. variegated with yellow. Var.

tricolor, Hort. Lvs. variegated with yellowish and
white, pinkish when young (Mn. 2, p. 42). Var. multi-
florum, Hort. Very free-fiowering. G.C. III. .50:237.

A.\. Corolla with the tube as long as the limb or shorter.

B. Young growths glabrous: hs. evergreen.

6. japonicum, Thimb. (L. glabrum, Hort. L. Kelleri-

dnum. Vis. L. Kelhrmannii, L. Sieboldii, L. spicatum,

and L. syringsefliyrum, Hort.). Bushy shrub, to 10 ft.:

lvs. roundish ovate to ovate-oblong, acute or obtusish,

with reddish margin and midrib, veins beneath not
distinctly marked, 2-3 ' 2 in. long: panicles broad, rather

loose, to 432 in. long; corolla-tube usually somewhat
longer than calyx. July, Aug. Japan. R.B. 25:84.
S.I.F. 1:82. G.W. 2, p. .567.—Very handsome ever-

green shrub, but in colder climates often losing the lvs.

in fall; often confoundefl with the following, and also

with the preceding.

7. liicidum, .\\t. (L. 'japonicum macrophyllum, L.

magnoliafblium, L. sinen.se latifnlium rcihustum and
L. spicatum, Hort.). Large shrub or tree, to 20 ft., with
somewhat spreading branches, similar to the former:
lvs. larger, ovate to ovate-lanceolate, acute or acumi-
nate, distinctly veined beneath, .3-5 in. long: panicles

less loo.se, with almost sessile fls.; tube about as long
a.s calyx. July, Aug. Japan, China. B.M. 2565; 2921
(as L. nepalense glabrum). G.C. II. 10:7.53.—Larger
Ivd. than the former, but more tender. It yields the
white wax, an exudation of the branches, caused bj' an
insect. Coccus Pe-lah; therefore cult, in China. Var.
AlivSnii, Arb. Kew. iL. japdnicum var. Alivdnii,

Andrei. Lvs. ovate-lanceolate, to 8 in. long, acuminate,
sometimes with yellowish variegation when young.
Var. afireo-marginatum, Hort. (L. excelsum aiireum,

Hort.). Lvs. margined yellow. Var. tricolor, Arb.
Kew. (L. japdnicum tricolor, HoTi.). Lvs. with yellowish

variegation, pink when young.

8. coriaceum, Carr. (L. liicidum var. coriAceum,,

Decne. L. japonicum va,r. coriaceum, Makino). Dwarf,
dense shrub, with short, rigid branches, to 6 ft., very
leafy: Ivs. orbicular or orbicular-ovate, convex, dark
green and shining above, 132~23/2 in. long: panicle

compact, 2-4 in. long, with sessile fls. July. Cult, in

Japan, not known wild. B.M. 7519. R.H. 1874, p.

418; 1888, p. 440. F. 1876, p. 65. G.C. III. 53:265.

BB. Young branchlets and injl. pubescent or puberulous.

c. Lvs. evergreen, 2-6 in. long.

9. nepalense. Wall. (L. spicatum, Don). Evergreen
shrub or tree, with pubescent branchlets: lvs. oblong or
oblong-ovate, acuminate, pubescent beneath, 2-5 in.

long: panicles rather large and broad, interspersed

with petioled bracts. July, Aug. Himalayas.

cc. Lvs. deciduous or half-evergreen, 1-2^^ in. long.

D. Fh. pedicelled.

10. vulgare, Linn. Common Privet or
Prim. Fig. 21.55. Shrub, to 15 ft. : branch-
ets and panicles puberulous: lvs. oblong-

ovate to lanceolate,

obtuse or acute, glab-

rous: panicle rather
dense, pyramidal.

./^

2154. Ligustrum Ibota. (XhO

13^2}^ in. long; stamens shorter

than the limb. June, July. Eu.,

N. Afr., W. Asia. Naturalized in some places, chieflv in

theE. B.B. (ed. 2) 2:729. F.E. .33:1273. H.W. 3:122.

—Many garden forms. Var. buxifolium, Nichols. Lvs.
ovate or oblong-ovate, obtuse, half-evergreen. Var.
gla&cum, Hoefker (var. glaiicum dlbo-marginatum,
Spaeth). Lvs. bluish green, with narrow white margin.
G.W. 2; p. 495. Var. sempervirens, Loud. (L. vulgare

var. itdlicum, Kirchn. L. ildlicnm, Mill. L. .semper-

virens, Pieri). Lvs. linear-lanceolate, almost evergreen.

Var. pendulum, Hort., with pendulous branches.
Var. pyramidale, Spaeth, with strictly upright branches.
There are also varieties with frs. of different colors, as
var. chlorocarpum. Loud., with greenish, var. leuco-
cocarpum, Loud., with whitish, and var. xanthocarpum,
Loud., with yellowish frs. Variegated forms are: var.

aiireum, Hort., with yellow foliage, and var. varie-

gatum, Hort., with the Ivs. blotched yellow. Var.

lutescens, Hort., has deep cream-yellow fls.

11. sinense, Lour. (L. Fdrtunei, Hort. L. villbsum,

May). Shrub, to 8 ft., with slender spreading branches:
branchlets pubescent: lvs. elliptic to ovate-lanceolate,

usually acute, pubescent along the midrib beneath, at

least when young, 1-3 in. long: panicles pubescent,
loose, to 4 in. long, with distinctly pedicelled fls.; sta-

mens longer than the limb. China, Korea. G.C. 1858:

621. Var. Staflntonii, Rehd. (L. Staitntoni, DC). Less
high and more spreading: lvs. oval to ovate, usually
obtusish, pubescent on midrib beneath: panicle broader
.and more loose. G.C. II. 10:365. G.F. 3:2i:?. Var.
nitidum, Rehd. Branchlets puberulous or minutely
pilose: Ivs. ovate-oblong to ovate-lanceolate, acute or
acuminate, lustrous above. Cent, and W. China.—In
some southern nurseries L. sinense has been offered

under the name of L. amurense.
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DD, Fls. sessile.

12. Quihoui, Carr.- [L. braclii/ttliirhyum. Deonp.).
Shrub, to t) ft., with spri-adiriR braiichps: branchlrts
and panicles tiiu-ly pulx-sccnt: Ivs. oUiptic-ohldn); or
narrow-oWoiijj, olitusc. fjlabrous. .sonicwhat coriact'ous,

l-'J in. lonp: fls. S('s.-iilp, in small clusters, forming at
ends of the branches long, panidod spikes. Sept.-Oct.
China. G.C. II. IS, p. 277. (in. tltl, p. 292.

2155. Ligustrum vulgare. (XM)

L, acutUtimum, KtM-hnc. .*\llu'd to L. Ibottt. I.vs. lanreolate,
acuminate. J'j-2J'2in. Ion,'?; panlrlp about 1 in. long; calyx glabrou.s:
anthers shorter than Hmb. Cent. China.

—

L. citiatum, Sieb. Alln-ii

to L. acuniinatuni. Lvs. rhombic-ovate, acute, ciliate: panirle
dense, small, about Hin. long. 4-H-fld. .Japan.—A. rompdrtum , Hook.
f. 4 Thonjs. (L. lancifoliuni, Carr. L. lonKifoliuni and L. lineare.

Hort., and L. Simoni, Carr.). Evergreen »hrub, quite glabrous:
Ivs. lanceolate, to 6 in.: panicle large, compart; tube whort. Him-
alayas. R.H. 1902, p. 500.—/.,. DelnoayAnum, Hariot (L. Prattii,

Koehne). Low evergreen shrub with spreading or nearly prostrate,
pubescent branches: Ivs. ovate to ovate-oblong, glabrous, l^-l\i
in. long; panirlr^s narrow, leafy at the base, l-l l-i in. long; corolla-
tube longer than the limb. W. China. R.H. 1901, p. 496 (habit).— /... Htnryi, Hcmsl. Evergreen shrub, to 12 it.: branchlets
pubescent: Ivs. orbicular-ovate to ovate-lanceolate, obtusely acu-
minate, dark green, glabrous, 54-2 in. long: panicles terminal,
short-stalked, 1 J4—i in. long; corolla-tube longer than limb; calyx
glabrous. W. China.—/.. insuUtre, Decne. f I.. Stauntonii, Hort., not
pCf. .Shrub, to 6 ft., allirtd to h. vulgare: Ivs. elliptic-ovate to
linear-lanceolate, yellowish green, often pendulous. 2-,'J in.: panicles
rather large. Origin uncertain.

—

L. hincifiilium, Carr., L. tongi/d-
/tum, and /.. /inedre. Hort.= L. eompactum.

—

L. pekin^ise, Hort.
=.Syringa pekinen-«i8.—/y. PrAUii, Koehne^I... Delavayanum.—L.
Simoni. Carr.=L. compaetum.

—

L. St/iuntonii, Hort.^L. ins'ilarc.— /... utronfiylophifUiijn. Hemsl. Evergreen shrub or small tree.
almost glabrous: Ivs. orbicular or obovate, \A-l in.: panicle rather
loose. Cent. China. B.M. S069.

—

L. Wdlkeri, Decne. Allied to L.
nepalense: Ivs. ovale to lanceolate, glabrous, to .3 in.: panicle large,
to f. in. Ceylon. Neilgherries. G.C. III. 24:2H2. O..M. 41 :B)<.J.—
L. uunu/in^-nK. L. Henry. iShrub. to 12 ft.: I>ranche8 glabrous:
Iva, aubcoriaceoufi. deciduous, oblong-lanceolatc, glabrous. 2-.5 in.

long: panicle loose. 5-7 in, long; corolla-tulje short. Yunnan. R.H.
1902. pp. 4!)H-jtj(). Alfked Rehdek.

LILAC : .Syringa.

LILIUM (Latin, from the Greek name, said to be
derive;! froni the Oltic word li, meaning whitene.ss,

referring to L. ('(/(((/((/(/w)- Liliacca'. Lily. Noble plants
for outdoor bloom, and a few of them grown under
glass. They eom))rise one of the distinctive flower
forms, antl the name lily is applied to many other plants.

Herbaceous peremiials with scaly bulbs: sts. un-
branched, smooth or pubescent, usually bright green,

sometimes tinged purple or brown and generally

clotheil with Ivs. their entire length: Ivs. (except in

only 2 species, L. airdifaUtiin and L. gignnlciim) always
line;ir or lancet)lat,e, either scatteretl or verticillate,

usually bright green antl quite sessile, but in a few
species with short petioles: fls. terminal, solitary,

racemose or umbellate, perfect, with (5 perianth-segms.,

3 like sepals or calyx-lvs. and S like petals or coroUa-
Ivs., the parts erect or variously spreading or reflexed

(Figs. 2156, 21.57), usually with a honey-bearing gland
at the base of each; each fl. has (i prominent stamens
and 1 long pi.stil; each .stamen consists of a filament or

stalk and an anther balanced on its end and attached

by its back, while the ovary bears a style and a 3-lobed

stigma: the fr. or sc(xl-vessel is an oblong caps, borne
above the base of the perianth-segms.; it is 6-ribbed,

divided into 3 cells, each cell elosely packed with flat-

tened, brown, .soft-coated seeds. The genus is divided
into 7 groups or subgenera, distinguished from each
other chief!}' by the shape and arrangement of the fls.

These groups are:

I. Eulirion (true lilies, trumpet- or fimnel-flow-

ered lilies).

II. Archelirion (open-flowered lilies).

III. Martagon (Turk's-cap or turban-shaped lilies).

IV. Pseudo-Martagon (bell-flowered lilies).

V. Isolirion (erect- or upright-flowered lilies).

VI. Cardiocrinum (heart-shaped-leaved lilies).

VII. Notholirion (fritiUaria-like lilies).

From 300-400 species have been described, but there

are probably considerably less than 100 entitled to rank
as such. They are all natives of the northern hemis-
phere, extending aroimd the workl. Their northern
limit is southern Canada and Siberia; their southern,

Florida and the Neilgherry Mts. of India. Many of

them are in California and China-Japan.
The genus Lilium is very closely allied to Fritillaria;

the latter genus differs in the corolla being more uni-

formly campanulate, with nectar-bearing cavities at the
base of the inner .segms. or of all of them, and the anthers
attached by the base. Lilium roscmn is by some
referred to Fritillaria, but it is probably better kept in

Lilium. L. niijpitnbiii) is a similar ca.se.

I'or further botanical information, the reader is

referred to "The Botanical Gazette," 27:23,5 (1899),
where a botanical review of the genus will be found.
The most notable monograph on lilies is entitled "A
Monograph of the Genus Lilium," by H. J. Elwes, pub-
lished in l.S.SO anfl containing superb colored plates.

It is referred to below by the abbreviation El. It covers
the ground fully up to the date of publication. Unfor-
tunately there is no book yet published which combines
the botanical iind horticultural points of view, but much
valuable cultural information may be obtained by
reading the following four books: Wallace's "Notes on
Lilies," 2nd edition; "Lilies for English Gardens," by
Miss .lekyll; "The Book of the Lily," by Wm. Goldring,

and "Lilies," by Achuns and one by A. (Jrove. Many
portraits have been made of species of Lilium, some of

the most important and accessible of which are cited

in the following account. The author c;mnot vouch for

the authenticity of these portraits, however.

The general cultivation of lilies.

The various lilies are unequaled by any other plant
in their ur]i(|uc combination of beauty, gracefulness
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and stately niagnifieencp; yet they are entirely

unknowTi in many gardens, while in others only a few
of the commoner species, like L. camluhim, L. spccio-

sum or L. tigrinum are seen. Their culture has been
entirely too much neglected in this country, but we
are confident that, jvs their merits become better known,
thej' will be much more largely grown. Many persons

2156. A lily form.— One of

the turban or Turk's-cap group,

Lilium superbum.

seem to have an impres-
sion that lilies are difficult

to grow and perhaps tills

i.« one reason why they
are not cultivated more
generally. It is true that
a few species, as noted in

their descriptions, are of

rather difficult culture,

sometimes succeeding well
but more often failing

simply because one does
not fully understand their

needs. It must be re-

membered that, in their

native habitats, the different lilies are found under
widely varj-ing conditions of soil, climate and environ-
ment, and some kinds are so delicate and capricious

that they will not succeed well under cultivation unless
the peculiar conditions under which they are found in a
wild state can be clo.sely imitated. But, on the contrary,
most lilies are robust , long-lived and of easy culture under
a variety of soil and climatic conditions. The beginner
in lily-culture should always select these easily grown
kinds, choosing them according to his own individual
taste. There are enough of these to satisfy any ordi-

nary cultivator, unless he becomes an enthusiast or
specialist, desirous of securing a-s large a collection as
possible of different species and varieties. In that case,

and if space, time and means will permit, he may
attempt the culture of the more capricious sorts. The
following is a selection of twelve of the best easily

grown lilies for general cultivation: L. candidum, L.
regale, L. auralum var. plutijplnjlhim, L. specinsum var.

magnificum, L. ligrinmn var. splendenji, L. moiuidel-

phutn, L. superbum, L. teslaceum, L. Marlagon var.

glahrum, L. tenuifolium, L. croceum, L. dauricum var.

iiicomparabile.
"^

By using care and judgment, suitable lilies may be
chosen for almost any location or jiurijose. Nearly all

.species are desirable for planting in combination with
other hardy perennial plants or scattered among dwarf-
growing shrubs in such a manner that the flowers will

rise above their foliage, thus imitating nature, for in a
wild state the lower part of the stem of many species

is thickly surrounded with grass or dwarf undergrowth,
while the upper part and flowers ri.se free. Many lilies

also produce a charming effect when plante<l in front
of large shrubs, such as magnolias and rhodod(^ndrons,
the flowers showing up well against the background of

green. For large beds or massing, only such kinds as
produce a showy display of flowers should be chosen.
L. candidum, L. dauricum, L. elegans, L. speciusum.

L. tigrinum and their varieties are especially desirable

for this purjiose. Sometimes different species or varie-

ties are planted together in the same bed, but, unless

space is limited, it is usually better to keep them sepa-

rate. Any of the strong-growing permanent lilies,

L. superbum, L. tigrinum, and many others, are excel-

lent for naturalizing in wild or uncultivated ground.
Some of the smaller-growing kinds, like L. concolor, L.

elegnns, L. tenuifolium, are desirable for planting in

rock-gardens with other plants. In the northern states

the capricious sorts, like L. jajmnicum and L. Leicht-

linii, often succeed better when grown in eoldframes or

pots than in the open ground, and if their culture is

attempted this method is recommended.
The flowers of all lilies, with the exception of a few

ill-smelling species, are excellent for cutting. Only the
upper part of the stem should be cut off, however, leav-

ing the foliage on the lower jjart, so the bulb may com-
plete its growth. If the stem is cut off right down to the
groimd when in active growth, the bulb will be injured
or perhaps destroyed.

Soils and location.

Most lilies will succeed in any light, sandy or loamy
soil. Decayed peat or leaf-mold may be added with
advantage, as the American species are especially

partial to a peaty .soil. Some species, like L. candidum,
L. croceum, L. elegans, L. Hansonii, L. monadelphum,
L. tigrinum and most of the European Turk'.s-cap

lilies will also do well in a heavier soil, even clay if it is

well drained. Good drainage is an essential point, for

no lilies, with the possible exception of L. canadense and
L. superbum, will live in a wet or swampy soil, where
stagnant water stands around the bulbs. Whenever
possible, a slightly sloping location with a porous
gravelly subsoil should be chosen. Several species,

like L. candidum, L. chalcedonicum , L. carniolicum, L.

Hansonii, L. monadelphum, L. Marlagon, L. pomponium,
L. testaceum and a few others will thrive in a calcare-

ous or limestone soil, but lime is poison to most lilies

and with these exceptions they should never be planted
in soils containing it. Of whatever nature the soil, it

should be fairly rich and if not naturally so a liberal

quantity of thorougly decayed cow- or sheep-manure
should be mixed in before planting the bulbs. In after

years, additional nourishment may be provided by
top-dressings of decayed manure. Fresh manure of

any kind should never be used, as it attracts worms
and causes the bulbs to decay.

Although, as noted above, good drainage is necessary,
yet lilies like plenty of moisture when in active growth.
Frequent shallow cultivation or mulching will help to

conserve the moisture already in the soil, but in periods
of drought artificial watering may be necessary.

Some lilies, as L. candidum, L. croceum, L. elegans,

L. Marlagon, L. monadelphum and L. tigrinum, will

often succeed very well in full sunshine and exposure.
Others, however,
like L. auratum,
L. Hansonii, L.

Henryi, L.jajwni-
cum, h. Parriji, L
washinglonian um,
often fail or the
flowers bleach or
fade quickly in

such situations.

As a rule, how-
ever, it may be said that
lilies will thrive better in

tial .shafle, and the flowers

last longer. The ideal

tion is under trees or large

shrubs, but far enough away
so that their roots will not
rob the lilies of moisture and

2157. A lily form.—One
of the Archelirion kinds.

Form of L. speciosum.
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nourishment. In such jilaoos, tlioy will receive a free

circulation of liiiht ami-air, but the tlu' full force of the
hot midday sun cannot reach them.

ProUcUon from cold and wind.

In cold climates, the bulbs of all lilies should be pro-
t<?cteil from freezing during winter by a heavy cover-
ing of leaves, liay or straw. Some species, as L.
htdhifcrum, L. candidum, L. chgans, L. tignnum, are
apparently not greatly injured if the biilbs freeze,

but frost is fatal to many, especially the (^alifornian

and Indian species, and oven the hardiest kinds will do
better if the bulbs are protected from it. I'rost some-
times also injures the tender young growth of L.
auratum, L. chalccdonicum, L. Ilansoiiii, L. longiftorum,

L. spcciosum. L. tcstacciim and others wliich ajjpear above
ground very early in sirring. This can be prevented by
covering the plants with old sheets, or something simi-

lar, on cold nights when frost is expected.
To prevent the stems of lilies from being broken by

high winds, each plant or clump should be supported
with a stick or stake, preferably of bamboo, tying them
together with soft yarn or twine. It is better, however,
wherever possible, to plant lilies in such a way that
they will not require staking, as this deprives them of

their natural gracefulness of swaying with the breeze.

The planting.

The best time to plant lily bulbs is soon after the
flowers fade or seeds ripen. They cannot always be
obtained at that time, however, imported ones often

not being received until late in autumn or winter. In
the northern states, the places intended for these late-

received bulbs should be prepared previously and
covered with 5 or 6 inches of leaves or litter, to prevent
the ground from freezing. This should be removed and
the bulbs planted as soon as received, afterward
replacing it as a winter mulch. Or, if preferred, the
bulbs may be packed in bo.xcs of sanrl, leaf-mold or
Bphagmnn moss and stored in a cool dark frost-j)roof

cellar, closet, or shed until spring, when they should be
planted. The material they are packed in must be
kept constantly moist, neither too wet nor too dry. In
this connection it might be well to add a few words of

advice in regard to the purchase of lily bulbs. Whenever
possible, freshly dug home-grown bulbs should be
secured or at lea-st those which have been shipped only
short distances, which have not been deprived of their

roots, and whose scales have not become dried or

shriveled. Such bulbs, although they may cost more
than imported ones, which have often been kept out of

the ground for several months, are well worth the
dilTercnce.

No definite rules can be given in regard to the proper
df'jjth anfi distance apart to plant the bulbs, but usually

they should be set so that their top or apex will be three

times as deep as their greatest diameter. The smaller-

growing species, as L. concolor, L. clcgans, and L.

lenuifolium, may be planted about G inches apart,

while from 12 to 18 inches is not too much space for

the largest species, like L. auralum, L. ligrinum, and
6t> on. When planting the bulbs, it is a good plan to

surround ca<:h one with sand or fine grav(;l, wliich li(li)s

to drain away surpliw moisture and also tends to r(])el

worms. Some growers also place a handful of fri^sh

sjjhagnum moss under caf;h bulb, thinking it indui-es a
better root-growth.

It i.s the nature of many lilies to throw out annual
fibrous roots from the underground stem above the
bulb (^calle^l stem-roots), in a'ldition to the large

p<:rmane,nt ones at its base ^called basal or bulls-roots).

The following .species and their varieties belong to this

cla.s.s: L. auralum, L. liatemannis-, L. firownii, L. hul-

biferum, f^.concolr/r, L.croce.nm, L.dauricum, L.fUgans,
L. Haruumii, L. Ilnnryi, L. japonicum, L. Lidchlliidi,

L. hmgiflorum, L. Maxirrurwiczii, L. medeoUrides, L. odn-

rum, L. regale, L. rubcllum, L. Sargenlise, L. speciosum,
L. xitlphurviim, L. sulchuenense, L. ligrinum and L.
W'alla-eri.

The following species and their varieties produce but
few, if any, stem-roots: L. Bolamtiri, L. eidlosum, L.
canadentir, L. eandidum, L. etiniioUeum, L. carolini-

anum, L. chalretlonicntii, L. eolinidyiiinum, L. giganleum,
L. Grayi, L. llnmboldiii, L. Kclloggii, L. marilimum,
L. Marlagon, L. monaddphum, L. pardalinum, L.
Parrgi, L. parviflorum, L. parvum, L. philadelphicum,
L. pomponium, L. pyrenaicum, L. Roezlii, L. superbum,
L. lenuifolium, L. leslaccum and L. wa.shinglonianum.
The bulbs of these non-stem-rooting species, when

not receivctl or [ilanted until late aiitumn or spring, often
remain dormant until the second summer, because the
b.osal roots, on which the flower-stem must depend
entirely for its support, have been cut off or dried up
by exposure to the air, and consequently the bulbs are
so weakened that it takes them a year or more to
recover and form new roots. Sometimes, however, a
small weak stem develops the first summer, which soon
perishes without flowering. On the contrary, the stem-
rooting species usually bloom well the first summer
after planting, because, even if the bulbs do not pro-
duce roots they are formed at the base of the stem,
which is nourished and supported by them.

Propagation.

Lilies are propagated by division of the offsets, by
bulbils, by scales or by seeds. The best and easiest

method with most species is by division of the offsets,

which form at the base of the parent bulb, on the under-
ground stem above the bulb, or on the end of a rhizome.
The best time to do this dividing and replanting is

from two to four weeks after the flowers fade or imme-
diately after seeds ripen, as that is the only time the
bulbs are really dormant and many species greatly
dislike to be disturbed when the roots are in active

growth. The clumps should be carefully dug up and the
large flowering bulbs planted immediately where they
are to remain permanently, while the smaller ones may
be planted in beds by themselves, removing them to
their permanent location when they become large

enough to bloom, which will usually be in two or three
years.

Sometimes, when separating and replanting the
bulbs, fresh healthy scales become detached. If these

are planted in rows 2 inches apart and 1 or 2 inches

deep, in light sandy soil, either in boxes, coldframes or
the ojjen ground, one or more tiny bulbs will usually
form at the base of each scale, where it was broken off.

These will become large enough to bloom in two or
three years.

L. bulhifcrum, L. Sargenlix, L. suphureum and L.

ligrinum and its varieties usu.ally produce small dark
green or purple bulbils or bulblets in the upper leaf-

axils. If these are removed before they drop to the
ground and planted, like the detached scales, they will

bloom in two or three years.

Raising lilies from .seeds is very interesting, but it

requires time, care and patience. Under favorable

conditions, most lilies will produce seeds, but a few
sjiecies often remain sterile, unless the flowers are

liand-fertilized. Among these may be mentioned L..

liroumii, L. candidum, L. Hansonii, L. longiflorum, L.

speciosum., L. sulphureum, L. teslaceum, L. ligrinum,

L. Wallichianum and some varieties of L. elegans.

I'reshly-gathered seeds, sown soon after they ripen,

will germinate more quickly than those which have
been kept until they become hard and dry, but in all

cases the period of time reciuired for germination varies

greatly with the s|)ccies. I'or example, fresh seeds of

Z/. lenuifolium will often germinate in a month, or even
less, while tho.se of L. aunitiim and many others will

seldom germinate until the following spring and often

not until a year later. Similarly, the time required for
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the seedlings to become large enough to bloom varies

greatly. L. philaiidphicum, L. tenuifolium and a few
others will often bloom the second summer after the
seeds germinate, while L. giganhum seldom blooms
before five or six years have passed. Most species,

however, require three or four years. The seeds should
be sown thinly in boxes of light sandy soil, in rows
about 2 inclies apart and covered about ' > inch deep
with finely sifted sphagnum moss. The boxes should
be kept in the house or greenhouse until the seetllings

ajipear, when they may be set outdoors, in a shady
phice, during the summer. When the young plants
are 2 or '.i inches high, they should be transplanted into

coldframes or prepared beds in the open ground, later

removing them to their permanent location.

Insects and diseases.

Lilies are seldom troubled by insect foes of any kind.
Worms will sometimes eat the bulbs, but if they are
surrounded with sand, as previously suggested, and
fresh manure is never used, they will not be likely to

be attacked. Mice will also eat the bulbs and the only
way to get rid of them is by poisoning or trapping.
Aphis or green -flies occasionally attack the plants,

especially when under glass, but they may be readily
destroyed by spraying the plants with kerosene emul-
sion.

There are several fungous diseases that are very
destructive to lilies. Probably the worst and most
common one is a species of Botrytis. It attacks
all kinds of lilies, without any exception, either wild
or cultivated, and may appear at any stage of their

growth. It is first noticed as buff or rust-colored spots
or blotches on the leaves or buds, which soon become
covered with a grayish mold. When the disease first

appears, all affected parts should be cut off and burned,
while the attacked plants, as well as healthy ones grow-
ing near them, should be sprayed with some good fungi-
cide, like bordeaux mixture. Then, if the disease per-

sists in spreading, the only thing to do is to dig up the
plants, bulbs, roots and all, and burn them.

Another fungous disease, known as RhizopiLS necans,
is very destructive to imported Japanese bulbs, especi-

ally those of L. auratum. It attacks the base of the
scales, causing them to decay, and the bulbs, if left

exposed to the air for a few days, become soft and
rotten and covered with a long white silky fungous
growth. As soon as the bulbs are received, they should
be carefully examined and those that show the least

signs of the disease burned at once, as they seldom
recover. Those which appear perfectly sound are often
covered with the spores of the fungus and to destroy
them the bulbs should be soaked for several hours in a
solution of one part carbolic acid, to forty parts water.
Another method, practised by some growers to pre-
vent the disease from being introduced into their gar-
dens, is to plant the apparently sound bulbs singly in

pots or tin cans, and later, those which are healthy and
well-rooted should be transplanted to the open ground,
while disea-sed ones should be burned and the soil in

the pots sterilized.

The American florists' lily trade. (David Lumsden.)

The lily has become one of the popular plants of the
American trade. Its popularity is due not alone to the
fact that Lilium longiflnrum is the acknowledged Ea.stcr
lily of commerce, but it is a plant particularly well
adapted for church, wedding and other decorations at
any season of the year. Lilies are also exceptionally
useful as cut-flowers for design work and for Memorial
Day trade.

Many million bulbs of L. longiflnrum and its varie-
ties are imported from .lapan, I'ormosa anci Bermuda
each year. It is an exceedingly important commercial
crop, and several of the larger eastern and western

growers force as many as 200,000 bulbs in a single

season.

Lilium longiflorum var. cximium, which is grown
under the trade name of L. Ilarrisii, was for years the
principal variety grown for early blooms and for Easter
sale. Unfortunately, the variety is attacked by a
bacterial disease, and healthy stock is almost impossible
to obtain. The lily disease is prevalent in all sections

and countries from which the bulbs are imported, and
growers find, under forcing conditions, that from 3
per cent to 3.3J3 per cent of the bulbs are affected. L.

longiflorum var. eximium is especially susceptible to

the disease, but all varieties are now attacked to a
greater or less degree. Within the last few years, how-
ever, more careful propagation and better cultural

conclitions have eliminated the disease to a consider-

able extent, and as a result, there has been an improve-
ment in the crop.

During the earlier period of forcing Easter lilies,

they were placed on the market only in the late winter
or early spring months. Within recent years, improved
methods of cold storage have made possible the pro-
duction of blooms of the so-called Easter lilies at any
season of the year. However, the larger number of

blooms are placed on the market in Easter week, for

in the minds of the flower-loving public no other
,flower is so suggestive of the Easter spirit.

The species of lilies forced under glass may be
divided into three groups:

Group I. Lilium longiflorum, Easter lily,

(o) Lilium longiflorum.

(6) Lilium longiflorum, Formosa type.

(c) Lilium longiflorum var. eximium {L. Harrisii).

(d) Lilium longiflorum var. giganleum.
(e) Lilium longiflorum var. mulliflorum.

Lilium longiflorum var. giganleum is now the mo.st
popular for Easter trade; it is also the lily used almost
exclusively for cold storage. L. longiflorum, Formosa
type, L. longiflorum var. mulliflorum, and L. longi-

florum var. eximium, are used more especially for
earlier flowering.

Group II. Lilium speciosum [L. lancifolium).

(a) Lilium speciosum var. album.

(Jj) Lilium speciosum var. rubrum.
(c) Lilium speciosum var. roseum.
{d) Lilium speciosum var. Melpomene.

Lilium speciosum ranks next to L. longiflorum as the
most valuable for forcing. The varieties album,
roseum, and rubrum are the most in demand. They
are now forced in winter and spring by using bulbs that
have been retarded in the cold storage. The natural
blooming period of this species is July and August, and
the flowers are then aseful for floral designs and cut-
flowers.

Group III. Lilium candidum (Madonna lily).

There are two forms of L. candidum; one with thin,
star-like petals, not much recurved; the other having
the broad, stoutly ribbed petals strongly recurved.
This latter t\^5e is the one most commonly used for
forcing. Bulbs of L. candidum are now imported from
northern France. Recently, the lily disease has been so
prevalent in the Marseilles district that the stock from
that section has been less used for forcing purposes.

Forcing of lilies tirtder glass.

When the bulbs are received, they should be potted
into suitable-sized well-drained flower-pots, using a
compost of three parts of goofi fibrous loam to one
part of well-decayed horse- or cow-manure. There is a
difference of opinion as to potting methods. Some
growers prefer to place the bulbs first in 4-inch flower-
pots, and when a strong root-system has developed,
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they are shifted into tW or 7-inrh flowering pots. OtluT
growers phu*e the bulbs tlin^otly in ti-inch pots, fillin^^

them about one-half 'full of compost, and at a latci"

dat*^ wiien active growth ha^ bcgni^, a rich t(tp-divss-

ing of equal narts loam and cow-manure is added.
When the lilies are first i>otted, they are placed in a

coldframe, watered thoroughly and covercil with
sphagnum moss, straw, or cmders. Wooden shutters
are plaet^l over the frames to keep the bulbs dark and
to protect them from rain and heavy freezing. I'luler

such comiitions the bulbs will root readily. Before
hiird frosts, tiiey are removed to a greeniunise and
given a temperature of 45° to 50° F. at night for a week
or ten days. When top-gro^s-th commences, a steady
night temix»rature of tK)° F. is maintained, raising the
temperature to 70° during the day. Lilies should be
given abundant ventilation and the plants should be
freely syringed on bright mornings, but the foliage

should be dry during the night.

It will require approximately thirteen weeks from
the time that the plants are brought into the house
to get them into fiower, provided a temperature of 60°

F. is maintained. It should be remembered, however,
that we;jther conditions are dominant factors in lily-

forcing; therefore, allowance must be niatle for a longer
period for forcing if the weather is exceptionally dark
or cloudy. Sometimes a slightly increased temperature
shortens the period of forcing, and such an increase is

not detrimental to the value of the flowers. If the buds
are forced into flower at too high temperature, how-
ever, the keeping qualities of the flowers may be con-
siderably injured. In order to have lilies in their prime
for Easter, the buds should .show about six weeks pre-
vious to that date. They may then be gradually
developed, and if they advance too rapidly, they may
be placed in a cooler temperature. No group of lilies

will develop evenly, and it often requires excellent
judgment so to shift the plants into different tempera-
tures that the blooms will open at the proper date.
If lilies are too advanced, retarding should not begin
until the buds have lo.st their green color, for when
once retarded, it is difficult to start them into growth
again. A temperature of 45° to 50*^ F. at night, with a
light shading on the glass, is recommended for develop-
ing the flower-buds.

For best success in forcing lilies, the water used for
both watering and syringing should be warmed to
about 70° F. Soil moisture extremes, caused by over-
watering or by neglect, shoul<l be avoided.

WTien the lilies begin to show the buds, a weekly
application of liquid manure may be given, using one
bu-shel of cow-manure to fifty gallons of water. If the
growth is ver>' slow, three pounds of sodium nitrate
may be abided to the hquid manure, or it may be used
separately in liquid form, asing one ounce to one gallon
of water.

If the plants are tall, they should be tied erect to
neat stakes. Under forced conditions, the lily seems
particularly su.sceptible to attacks of green aphis:
therefore, fumigations and spraying with nicotine should
be practi.sed regularly throughout the period of growth.
If young plants are kept free from aphis, they will be
less likely to gain a foothold on the buds. They are
particularly injurious to <leveloping buds, for their
attacks result in a malformation of tint tissue.

Cold-storage lilies.

^
These are used for planting only from March 1 to

September 1, the regular stock being depended on for
the remainder of the year. 'J'he culture of cold-storage
lilies differs from that pursued in the growing of lilies

for Easter, as they may be placed in the forcing-house
with a temperature of OO^-" F. immediately after pot-
ting. During the warm months, they will bloom in ten
weelcs from the time started. Those started earlii^r will
require from ten to thirteen weeks.

Lilium sfu'ciosutn and its varieties are easily grown.
The method of <'ulture does not vary nuich from that
of L. loiKjiJIorutn. They are grown either singly in 0-

inch i)ots or planted in boxes. These boxes are ti

inches deep, and tlu^ bulbs are placed about 6 inches
apart. The box nn^thod of culture Ls recommended
because the roots of the lilies are not so liable to dry
out as when pots art; used.

Liliiiiu caniiithiiti differs from L. longiflorum and L.
Kprcii)suin in its temperature requirements. Too high
temperature is disastrous to it, and a temperature of
50° or 55° F. suits it best. This species is seldom forced
except for Easter and Memorial Day trade.

Notes on lily culture,

-VUow thirteen weeks from the time the lilies are
brought into the greenhouses, to get them into flower.

A temperature of 00° F. at night, and 70° F. during
the day, will be required.

It will take six weeks from the time the buds show,
to the flowering jieriod.

The best cold-storage temperature for lily bulbs is

34° F.

One of the most satisfactory lilies for Christmas is

Lilium longiflorum var. giganteum. The bulbs should
be potted September 15. L. longiflorum var. giganteum
to be in flower for Easter should be potted in November.
By weekly plantings and proper culture, it is possible

to have lilies in bloom throughout the year.

Early shipments of lilies arrive in time to follow the
last of the cold-storage bulbs.
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Cattanea", 27.
Chaixii, 51.
chalccdoniruni, 33.
rhlorasttT, 10.

citrinuni, 52.
rorcineum, 42.
coh-he-fterense, 9.
Colchfisteri, 9.

cotchicum, 31.
Columbianum. 25.
concotor, 50.
cordifoliuni, 58.
coru8cans, 52.
croceum, 51.
rnicntum, 17, 18.
Dnlhinnoriii, 29.
diibiiatifum, 27.
dauricum, 53.

eleKanfi, 52, 54, 55.
ereotum, 53.

exrelitum, 33, 41.
oximium, 2.

flavum, .35, 42.
florf-pleno. 8, 10, 27.

INDEX,

floribundum., 2.

foliis albo-margin-
atis, 2, 8.

fonnosum, 2.

P'ortunei, 16,

fulgcns, 52.

giganteum, 2, 57.
glabrum, 27.
glorio8oides, 18.
grandiflorum, 52, 53.
Grayi, 45.
ha-matochroum, 52.
Hansonii, 29.

Harrisii, 2.

Hartwegii, 23.

Hcnryi, 19.

hirsutum, 27.

Ilursmannii, 52.
Huniboldtii, 24.
humile, .50.

ininiaculatum, 53.
incomparabile, 53.
insulare, 2.

Isabellinum, 41,
Jameaii, 2.

Jankse, 35.
japonioum, 12.

jocundum, 10, 37.
Kaompfcri, 18.

kanauense, 10.

KcMoggii, 20.

Kikak, 52.
Knntzori, 18.
Kriittit'ri, 12.

Ifinrtolijtum, 48.

linnfolium, IS, 52.

UitiTilium, 52.
latifolium. .50.

Lfdobouri, 31.
Lcifhtlinii, 30.
LcopuUlii, 10.

leucanthemuiTi, 10.

leucanthum, 0.

linifoliuTTi, 39.

LiahTnannii, 10, 37.
liukiuensiH, 2.

LoddiQesianum, 31.
IfHigiflorum, 2.

lutcum, 22, 42, 46, 53,
56.

macranthum, 17, is.

maculatum, 8, 33, 47.
magnificum, 18, 24.

majus, 33, 30.
Markan, 29.

maritimum, 44.
iiiarmoratuMi, 52.

Martagon, 27.
RIawi. 52,

MaximowiczU, 37.
niedeoloides, 47,
Melpomene, 18.

Metzii, 4.

Michnuxianum, 21.
Michauxii, 21.
minus, 14, 22.

monadelphum, 31.
monstroitum, 8.

nwutnnum, 48.
multiflorum, 2, IS, 53
myriophyllum, 7.

iieilghtrrensf", 4.

neilijbtrricum, 4.

ncpalense, 11.

riiiira-maculatum, 52.
nilidum, 25.
iifjvuni, IS.

ocellatum, 24.

ochroleucum, 11.
odorum, 9.

orf(/o/iefise, 25.
pallidifolium, 22.
pardalinum, 22.
pardinum, 52.
Parryi, 15.

parviJloTum, 22.
parvum, 46.
penduliflorum, 42.
pendulum, 42.
peroRrinum, 8.

philailelphicum, 48.
philippinense, 1.

pirtuin, 17, 52.

platyphyllum, 10, 17.
•pltnesrens, 10.

puljpJiylluni, 30.
poiiipoiiiuni, 34, 35.
I)r:iT()^, IS.

pNi:ii(lij-fii/nrium, 37,
pub.'rulmu. 22, 24.
pul<lii4liuii. 56.
pumilum, 39.

punetatum, 18, 30,53.
puniceum,, 39.

purpuratum, 18.

pun>iirascens, 14.
purpureum, 14.
pyrenaicum, 35.
resale, 7.

R<>binsonianum, 22.
rohustum, 52.
liiU'/AW. 23.
roseuni, 12. 18, 59.
riibellum, 13.
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rubenSt 53. slaminosum, 52. umbcllatum, 48, 53,

rubescens, 14. sivnophyllum, 38. unicolor, 32, 35.

riibro-pictuin, 17. striatum, S. Van Houttei, 52.

rubro-\'ittatuni, 17. sulphureuni, 5. veniistum, 52.

rubrum, 18, 33. 34, -12. superbum, 5, 20, 21. verum, 34.

sanguineum, 52. sutchuenense, 40. vestale, IS.

Sargentia-, 6. Szovitzianuni, 31. virginale, 17.

Sayi, 22. Takcsima, 2. viridulum, 10,

Schrymakersi, IS. Tashiroi. 17. Wallacci, 54.

semi-plenum, 52. tenuifolium, 39. Wallichianum, 3, 5.

sinense, IG. ' testaceurn, 41. washingtonianura, 14,

sinicum, 56. Thomsonianum, 59. wausharaieum, 48.

speciosum, 8, IS. Thunbergianum, 52. Wilsonii, 2, 52,

^lieetabile, 53. tigrinum, 16, 37. Wittei, 17.

sp'ratum, 8. Tottenhamii, 53. yunnanense, 57.
splendens, 16, 52.

KEY TO THE SUBGENERA.

Perianth trumpet- or funnel-shaped, horizontal or
nearly so, with oblaneeoiate segws., broadest

near the end, smooth inside, falcate only at the

tip or apex; stamens slightly curved, parallel with
the style. I. Eulirion. Species 1-15.

Perianth broadly funnel- or bell-shaped, but without
any tube, horizontal or becoming pendulous;
segms. ovate-laneeolate, broadest near the base,

papillose inside and becoming deeply falcate;

stamens diverging widely from the curved style:

hs. scattered, 5-7-nen'ed.
II. Archelirion. Species 16-19.

Perianth broadly bell-shaped, pendulous or nearly so;

segtns. usually lanceolate, broadest near the

middle, sotnetimes slightly ovate-lanceolate,

becoming deeply recurved or reflexed, and, un-
less noted, smooth inside; stamens diverging on
all sides from the curved or almost straight style.

III. Martaoon. Species 20^1,
Perianth bell- or thimble-shaped, with oblaneeoiate

segms., smooth inside, slightly or not at all

reflexed; stamens diverging from the almost
straight style: Ivs. verticillate, usually 3—5-
nerved. IV. Pseudo-M.^rtagon. Species 42-46.

Perianth erect, broadly funnel-shaped; segms. lanceo-
late or nearly so, usually simtJiiilate or clawed at

the base and, unless nofeit, papillose or lamellate
inside; stamens diverging on all sides from the

straight or slightly curved style: Ivs. usually
S-5-nerved. V. Isolirion. Species 47-50.

Perianth trumpet- or funnel-shaped, with oblaneeoiate
segms., smooth inside, falcate only at the apex;
staTnen.<i slightly curved, parallel with the style:

Ivs. cordate or heart-shaped with long petioles,

many nerved.

VI. Cardiocrinttm. Species 57-58.
Perianth campanulate-funnelform, with distinct and

separate segms., horizontal or declined; stamens
slightly declined, equaling or somewhat exceeding
the curved style; stigma prominently S-lohed.

VII. NoTHOLiRioN. Species 59.

SUBGENUS I. EULIRION.

A. Tube scarcely widened from base to

middle.
B. Lvs. scattered, 1-3-nerved 1. philippinense

BB. Lvs. scattered, S-5-nerved
c. Fls. pure white 2. longiflorutn

cc. Fls. while or yellow, tinged brown
or purple.

D. St. entirely green.

E. Plant erect from the bulb. ... '.i. Wallichianum
EE. Plant with parts creeping

along under ground 4. neilgherrens
DD, St. tinged brown-purple.

E. Bearing bulblets.

F. Burmese species ,'j. sulphureum
FF. Chinese species 6. Sargentise

EE. Mot bearing hulhlets 7. regale
AA. Tube gradually narrowing from base

to neck.
B. Lvs. scattered, uiith 3-3 or more

Tierves.

c. Fls. pure white 8. candidum
cc. Fls. white or yellow, tinged purple.

D. Anthers reddish brown.
E, Bidb globular 9. odorum

EE. Bulb oblate 10. Brownii
DD. Anthers yellow 11. nepalense

ccc. Fls. pink.
D. Anthers red 12. iaponicum

DD. Anthers yellow 13. rubellum
BB. Lvs. mostly verticillate, several nerved.

c. Fls. white, pink or purple 14. washington-
[ianum

cc. Fls. yellow 15. Parryi

1. philippinense, Baker. Bulb globular or slightly oval,

1-2 in. diaiu., white, often tinged yellow: st. smooth,
slender, 1-2 ft. high, green, sometimes dotted purple:

lvs. 30-40, horizontal, 3-5 in. long, J/8-3^in. wide,

upper ones slightly recurved: fls. usually solitary, rarely

in pairs, 6-9 in. long, 4-6 in. wide, pure waxy white,

tinged green near the base, delicately fragrant; anthers

yellow. Late June, July. Philippine Isls. El. 3. B.M.
6250. I.H. 41:16. G.C. III. 30:47; .36:211. A.F.
23:907. Gng. 15:9. G.Z. 28, p. 145. Gn. 50:492.—
Rather tender and capricious under cult. ; in the north-
ern states best suited for pots.

2. longiflorum, Thunb. Japanese Easter Lily.
Long-tubed White Lily. Trumpet Lily. Bulb 2-4

in, diam., sometimes nearly globular, but more often

of a peculiar oblate form, all the scales terminating

together at the top or apex, which is flattened, while

the base is narrower or constricted, color white or yel-

low: st. stout, smooth, 1-3 ft. high, bright green,

sometimes tinged reddish brown near the base: lvs.

20-40, horizontal, or the upper ones semi-erect, 3-5 in.

long, }i-}i in. wide: fls. 1-10, 4-6 in. long, nearly as

wide, pure waxy white, often tinged green near the base;

deliciously fragrant; anthers yellow. July to early Aug.
China, Formosa, Liu Kiu Isls. and other parts of Japan.
El. 7. B.R. 560. L.B.C. 10:985. Gn. 48, p. 386; 60,

p. 44; 71, p. 495. G.C. III. 50:462; 51:43. A.F.
11:1311; 12:1104. A.G. 19:709. Gn.M. 10:112.

C.L.A. 12:533. G. 35:827. G.W. 3, p. 43. Var. foUis

albo-marginatis, Hort., is similar, except the lvs. are

paler green, edged creamy white, very rare. Var.

eximium, Nichols. (L. eximium, Court., L. floributidum,

Hort., and L. Hdrrisii, Carr.). Bermuda Easter
Lily. A larger, stronger grower than the type, some-
times 4 ft. high, with 1.5-20 fls., 6-8 in. long. A.G.
18:297. A.F. 12:143. Gn. 30:124; 43, p. 165; 45, p.

215; 46, p. 73; 47, p. 172; 49, p. 481; 52, p. 217; 60,

p. 99; 66, p. 369; 68, p. 26. F.R. 1:679. G.C. III.

22:91; 43:180. R.H. 1883, p. 211; 1912, p. 456. G.
15:727; 17:29; 22:257; 23:613. Gn.M. 3:30; 5:73.

J.H. III. 69:2.33. G.M. 47:375. Var. insulate, Hort.,

is similar, but the perianth is said to be even Jonger.

Magelhaes Archipelago, south of Japan. Gn. 61:
suppl. Jan. 4. Var. Wflsonii, Hort. G. 11:131, var.

multiflorum, Hort., A.F. 27:437; 35:477, and var.

giganteum, Hort., G.M. 52:65, are all nearly the same
as var. eximium, but the sts. of the latter are heavily

tinged retklish brown. Var. J^mesii, Hort., a cross

between the type and L. Harrisii, is not sufficiently

distinct from either. Var. Takesima, Hort. (L.

Takesima, Sieb.), sometimes called a distinct species,

is evidently allied to L. Browttii and differs from the

tyi>e in the st. being more heavily tinged and dotted
brown, while the lvs. are longer and narrower and the

fls. longer and not so widely expanded; when first

opened there is a purplish brown midrib through the

outside of each segm., while the 3 outer ones are also

shaded chocolate, G.W. 15, p. 387. Var. formosum,
Hort., G. 4:187; 36:325, G.Z. 26; p. 195, from the

island of Formosa, and var. liukiuensis, Hort., from
the Liu Kiu Isls., are similar, if not identical.—Although
extensively grown as |)ot-plants for forcing, L. longi-

florum and its vars. are seldom cult, in the open ground
in the northern states. They are rather tender and,
moreover, are not so permanent and long-lived as

many others. After once flowering, the bulbs often

have the exasperating habit of splitting up into 3 or 4
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sniallor oiu-s, wliich n-quirc 2 or H ycurs to liloom, or
else I hey dooay ciilirctX', loaviiif; a few small otTsots.

3. Wallichi^um, Srluilt. Hull) jilolmlar or slis^htly

oval. 2-;{ in. iliam., with liroail. tliit-k. rcililisli lunplc
or brownish soalos slightly notched at the edftes: st.

snuxith, prcon, 4-0 ft. high: Ivs. ,5()-00, erect or .senii-

horizontul, lower ones G-Sl in. long, J^-'i in. wide,

upiier ones shorter and wider: lis. usually solitary,

2 158.

Lilium neilgherrense

(X'3)

sometimes 2-3 together, 6-9 in. long, nearly as wiilo,

deliciously fragrant, with waxy, creamy white seguis.,

tinged golden yellow at the ba-se inside and green out-
side; anthers yellow. -Vug., Sept. Himalaya region

from Nenaul to N. Burma. El. 4. B.M. 4.')(n. (!n.

10:426. .J.K. 1:10.'), HMi, and p. 55. G.C. III. 2,S:1().~-

A magnilieent si)ecies, but .seldom cult, in this country.

4. neilgherrense, Wight (L. Metzii, Stevid. L.

neilghcrricum, Lcm.). I'ig. 2138. Bulb globular, 2-3
in. diam., with broad, thick scales, white or yellow,

tinged purjjle or browoi: .st. smooth, 2-4 ft. high, the
underground part often creeping along horizontally a
foot or more before coming to the surface: Ivs. 3(^-40,

erect, 2-4 in. long, l^-l in. wide: fls. 1-3, 6-S in. long,

nearly as wide, with waxy scgms. of a rich buff color

inside, failing to cream, almost white on th(^ edg(^, out-
side faintly tinged purple; anthers yellow; the fra-

grance is delicately aromatic and distinct from th.-it of

any other lily. Aug., Sept. Ncilgherry Mts. of S.

India. El. 6. "F.H. 22:2266, 2207. B.M. (V«2. tin. 27:

342. P.M. 1876:237. G.C. III. .30:53.—A beautiful

species, but almost unknown in this country.

5. sulphiireum, Baker (L. Wallicliidmini var. super-
hrim, Hort.;. Bulb similar to that of L. Witllichiiumm

but with smooth I'dges: st. smooth, 4-S ft. high, giccii,

tinged and dotted purple, bearing bulbils in the upper
If.-axils: Ivs. 1(X)-150, thickly scattered, horizontal,
2-4 in. long, J2-I in. wide: fls. 1-4, 5-7 in. long, nearly
as wide, deliciously fragrant, with waxy segms. of .1

sulfur-yellow color, fiuling to creamy white and tinged

Eurjjle outside with purple midribs; anthers reddish
rown. .Aug., Sept. N. an<l E. Burma. B.M. 72.57. Cln.

54, p. 2.59 (^as L. ochrolcncum); 60, j). 220; 71, p. .ViS;

72, p. .523. IMI. 1H9.5, p. .541; 1913:1S0. (l.C. HI.
40:190; 51:19. .J.H. III. 43:83; .59:37.—A magmfi-
cent, stately species, but rarely cult. Kuccecda best
in pots.

6. Sdrgentis, Wilson (L. Icur/mlhum, Hort. L.
Brf/vnu var. I'urAnlhum, Hort.). Bulb similar to that
of L. nidphureum : st. stout, smooth, 4-8 ft. high, green,

tinged and dotted purple, bearing bulbils in the upi)er
If.-axiLs: Ivs. IfX) or more, thickly scattered, horizon-
tal, 2!-4 in. long, J^l in. wide: fls. 1-10 (usually 3-0),
5-6 in. long, nearly as wide, fragrant, waxy wliite

inside, tinged yellow near the throat, outside heavily

sulTu.sed reddish ptn'jile with dee])er midribs; anthers
reddish brown. Late July, .Vug. W. China. Closely
related to L. >!uli>liurcuin; often confused with L.
lirow/tii var. tcucaiUhcmum, to which it bears no resem-
blance. G.C. 111. 51:385 (desc.) Gn. 77, p. 442;
69:2:!4. J.H. 111. 68:537. G.M. 48:579. Gn. W. 22:

supi)l. Oct. 21.—A magnificent lily, hardy as far

north as Boston.

7. regale, Wilson (L. mi/riophf/lliim, ITorl., tiot

Franch.). Bulb similar to that of L. tudphurcum: st. 3

ft. high, smooth, stout, deej) green, tinged and dotted
l)uri)le: Ivs, thickly scattered, UK) or more, <lee]) green,

liorizontal, recurved, ii-O in. long, ,'4-' 2 'H- wide: fls.

1 7 or more, 4 (i in. long, nearly as wide, deliciously

fragrant, with waxy segms.; about a third of each one,
near the base, inside, is bright canary-yellow, while the
remainder of the interior is i)urc 'white, often sulTu.scd

l)ink; outside they are white, tinged yellow at the base
and with ])urple midribs, while the 3 outer ones are also

heavilv shaded purple; anthers reddish brown. July to

earlv Aug. W.China. B.M. 8102. G.C. III. 38:328;
51:273; 53:416, 417. G.M. .')5:416. (.n. 73, p. 397; 79,

p. 27. F.S.R. 3, p. .331. C.L.A. 2:!:.'-.7. G. .i2:.57, ()93;

35:537.—One of the most beautiful of all known lilies,

the exquisite blending of tints and colors forming a
charming contrast with the rich, dee[) green foliage.

Highly recommended for general cult, both for i)ots

and the ojjon grounil, where it is hardy, strong-grow-
ing and ])ermanent as far north as Boston. L. myrin-
phi/tliim, Fran(-h., which is not in cult., diff(TS in it.s

olilatn white bulb, its .3-nerved Ivs., subcrect nearly
tubular fls., short pedicels and glabrous filaments.

8. candidum, Linn. Annunciation Lily. Bour-
bon LiLV. Lent Lily. M.\i)onna Lily. St. Joseph's
Lily. Bulb globular or nearly so, 2-4 in. diam., white,
tinged pale yellow: st. 2—4 ft. high, sliiooth deep green:
Ivs. 00-100 or more, lower ones horizontal, 0-9 in. long,

1
J -2-2 ,'2 in. wide, appearing in autumn, ui)i)er ones

gradually becoming .smaller, those just below the infl.

only 1 in. long, ' ^in. wide: fls. 3-20, 3-4 in. long and as
wide, delicately fragrant, pure waxy white; anthers
yellow. Late June, July. S. Eu. and S. W. Asia, from
the island of Corsica to the Caucasus Mts. and N.
I'ersia. El. 9. Gn. 45, p. 281; 53, p. 188; 50, p. 255;

00, p. 220; 71, p. 466; 74, p. 474; 79, p. 16. G.C. III.

21:101. G.M. 44:145; 51:698. Gng. 6:369; 13:5.

F.E. 19:612. Gn. W. 14:41. G. 4:.545. Gn.M.4:28;
12:9.—Considered by many to be the lily of the Bible.

It is of easy cult, in almost any .soil or loi^ation anfl is also

larg(^ly used for forcing. There are several varieties, all

of whic^li are rare, however, and none of them is superior

to the typo. Var. foliis albo-marginatis, Hort., has the

Ivs. broadly edged pale yellow. Var. flore-pleno,

Hort. (var. tnonxlrijuuiii, Hort., var. sj>k-aliiiii, Hort.),

])roduci's abortive fls. with white, dilated bra<-ts; it is

worth growing only as a curiosity. Var. maculaturn,

Hort. (var. striatum, Hort.), produces fls. which are

streaked and veined purple on the outside; sometimes
th<' Ivs. also show the same variegation. Var. pere-

grinum, Linn. (var. byzanfmum, Hort.), is of more;

slender growth than the type, with j)urple-tinged sts.,

narrower Ivs. and narrower, longer perianth-segms.
Var. specidsum, Hort., is of smaller growth than the
type, with i)urple-ting(Ml sts. and comes into bloom
about 2 weeks later; otherwise it is similar.

9. odorum, Planch. (L. CSlclicstcri, Hort. L. cnl-

chcslcrcrifn-, Wallace). Fig. 21.59. Bulb globular, 2-3 in.

diam., white or pale yellow: st. smooth, 1-3 ft. high,

glaucous-green, sjiottefl jiurplish brown, darker at th(;

base: Ivs. 12-20, horizontal or semi-erect, 3-4 in. long,

%-l in. wide, glaucous-green, tinged brown when young:
fls. usually solitary, .sometimes 2-3 together, 6-8 in. long,

nearly as wide, with waxy segms., golden yellow inside,

fading to creamy yellow, while the outside is tinged reil-

dish brown; anthers reddish brown; the fragraiK^e is rich
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and tlolicious, similar to that, of tho Capo jivsmine.

July to early Aug. Ja|)an, Korea and China. El. 1-4.

U.-Sl. ir)iU. L.B.C. 5:438. (!.C. 111. -13:316; 48:175.
Gn.M. 2:174. Gn.W. iG: 187. G.M. 44:467. G.
22:199. Also J. H. III. 02:221; G. 28:467; G.M. 50:58
(all as var. Colclwslcn). Also G.C. III. 30:64; Gn. 66,

p. 244 (as var. colrlictitcrfnsc). G.C. III. 30:54, and
J. II. III. 43:63 (as var. AUxandr^e). (See supplement-
ary list.)—A lily of many names, often confused with
I., lirownii, L. jajxniicum, and so on. It is quite rare,

but is of easy cult., both in pots and open ground.

10. Brownii, Poit. Bulh of the same size and peculiar

oblate form as that of L. longijlorum, but usually tinged

and dotted reddish purple: st. smooth, 2-3 ft. high,

deep reddish brown at the base and bare of Ivs. for 6-8
in., upper part deep green, tinged and spotted reddish

browii: Ivs. 25-50, horizontal or semi-erect, recurved,
3-5 in. long, ' 2~^4iii. wide, green, edged brown when
young: fls. usually solitary, sometimes 2—4 together,

6-8 in. long, nearly as wide, delicately fragrant, with
waxy segms. creamy white inside, fading to pure white
and tinged yellow at the base; outside they are white,

with purple midribs, while the 3 outer ones are also

lieavilv tinged purjile; anthers redilish brown. July,

to early Aug. W. Cliina. El. 8. Gn. 29:350 (a-s L.

ja/OTnicum); 38, p. 173; 47, p. 97; 60, p. 201; 62, p. 299;
76, p. 552; 77, p. 94; 79, p. 15. G.C. III. 42:07. G.
10:101. Gn.W. 20:661. Gng. 4:193. F.S. 21:2248,
2193 (as L.japonicum Colcheslcri).—Hardy and of easy
cult., but the bulbs, like those of L. longiflorum, are very
liable to decay if surplus water collects in the peculiar

cup-like depression at the base of the scales. Especially

good for pots. The var. chloraster, Hort., has nar-

rower Ivs. and the fls. are tinged green, not inirple.

Gn. 47:97 (as var. Icucanthum). Var. leucanthemum,
Hort., has entirely green sts. and yellow-tinted fls.

B.M.7722. G. 28:567; 31:561. G.C. III. 49:264. Both
of these are very rare, while the vars. platyphyllum,

Hort., and viridulum, Hort., which have been men-
tioned, are not in cult. Var. kansuense, Hort., is men-
tioned in recent horticultural literatiu'e.

11. nepalense, D. Don (L. ochroleucum, Wall.).

Bulb similar to that of L. ncilgherrense: st. smooth,
2-4 ft. high: Ivs. 30-50, erect or nearly so, 2-4 in. long,

Ji-'iin. wide: fls. 1-7, semi-horizontal or nearly

pendulous, 4-5 in. long, nearly as wide, delicately

fragrant, about half of each segm. at the base, inside,

is bright, reddish purple, while the remainder of the
interior is pale citron-yellow, next to the solid purple
there are usually a few spots of the same color on
the yellow background; anthers yellow. Aug., Sept.

Himalaya Mts. from Nepaul to N. Burma. El. 5.

B.M. 7043. R.B. 22:3. Gn. 35:54; 78, p. 159. G.W.
2, p. 93. J.H. III. 54:349. Gn.W. 12:78.5.—Rarely
seen in cult, except by specialists, and only suitable

for pots.

12. japonicum, Thunb. (L. Krameri, Hook., f. ; see B.

M.7634. L.jap6nu:u7nv3,r.rdscum,'iloTt.). Bulbglobular
or slightly spherical, 1-2 in^diam., white or pale yellow
sometimes tinged red or purple: st. smooth, 2—1 ft. high,

green, tinged and dotted deep purple, lower part bare
of Ivs.: Ivs. 1.5-20, horizontal or serai-erect, 6-9 in. long,

l'2-Min- wide: fls. 1-7, 5-7 in. long and as wide, deli-

ciously fragrant, usually of a bright pure rose-pink color,

both inside and out, but sometimes deepening to rose-

purple or fading to pale blush, nearly white; anthers
red. June to early July. Japan. B.M. 60.58. F.M.
1874:105. F. 1874:13. F.S. 20:2061-f.2. G. 18:95. Gn.
60, p. 45. G.Z. 18:113.—A beautiful lily, thought by
some authorities to be a wild or natural hybrid between
L. auratum (which the bulb and jjlant somewhat
resembles) and another species, probably L. oilorum.

Unfortunately, it is delicate and capricious unfler cult.,

the bulbs derajHng very easily from surplus moisture;
although quite hardy, they can rarely be established

in the open ground for any length of time and are best
grown in pots or coldframes.

13. rubellum, Baker. Bulb quite similar to that of

L.japonicum, but more oval in shape: st. 1-2 ft. high,

smooth, green, spotted and tinged purple, lower part
bare of Ivs.: Ivs. 15-20, horizontal, 4-5 in. long, ^-1
wide: fls. 1-8, 3-4 in. long and a-s wide, fragrant, of the
same color variations as L. Japonicum; anthers yellow
or orange. June to early July. Japan. Gn. 54:410; 60,

p. 43; 77, p. 95. G.C. III. 23:335; 30:42; 46:168. G.M.
41:477; 44:466. A.G. 20:31. Gn.W. 20:854. Gn.M.
2:175. G. 28:245. F.R. 8:97.—Allied to L. japoni-
cum but possesses a better constitution, being rather
more robust antl permanent.

14. washingtonianum, Kellogg (L. Bdrtrami, Nutt.).

Bulb semi-rhizomatous. oblique, prolonged laterally to

a length of 6-8 in., scales large, broad, loosely arranged,
grayish white or pale yellow, .sometimes tinged and
dotted purple: st. stout, smooth, 3-6 ft. high: Ivs. hori-

zontal or semi-erect, glaucous-green, 3-4 in. long, %-l
in. wide, u-sually in 6-9 whorls, each containing 5-12
Ivs., with a few scattered ones above: fls. in racemes of

2-20, 2 '2-4 in. long, nearly as wide, deliciously fra-

grant, white, slightly tinged and dotted reddish purple
or lilac inside and more heavily suffused purple outside;

anthers yellow or orange. Late June, July. Calif.,

along the Sierra Nevada Mts. and Coast Range. El.

10. Gn. 20:484; 27, p. 344; 61, pp. 54, 55; 71, p. 139.

J.H. HI. 33: 113.—A beautiful and stately species when
well grown, but in the N. E. is rather capricious and often

fails to succeed in the open ground. The var. purpfl-

reum.orvar. purpurascens, Hort.(L. purpiireum, Mast.),

is of more slender growth and smaller in every way, 2-3

ft. high, with Ivs. 1-2 in. long, while the fls. are semi-
erect and borne in umbels of 4-8; color white, faintly

tinged lilac and spotted purple internally when first

opened, soon changing to uniform lilac-purple. El. 11. F.

S. 19 : 1975-76. ^ =-
G.C. III. 30:59.
C. L. A. 5 : 43.

Var. rubescens,
Hort. (L. rubes-

cens, Wats.),
has a smaller,

more globular
bulb than the I

typical species,

a more slender

St. 3-5 ft. high,

narrower Ivs. '•

and a raceme of

4-12 smaller,
semi -erect fls.,

with more re-

flexed segms.;
color white,
tinged rose-
pink, unspotted,
changing to uni-

form rose - pur-
ple. Both these
varieties are per-

haps entitled to
rank as distinct

species. Var. minus, Hort., is mentioned. G. 29:137.

15. Parryi, Wats. Bulb a scaly rhizome, 2-4 in. long,

often irregular in shape, thickly covered with small

scales, which are sometimes jointed and of a white or

pale yellow color, rarely tinged pink or purple: st.

slender, smooth, 2-5 ft. high: Ivs. horizontal, 4-6 in.

long, li-l-2 in. wide, lower ones usually whorled, upper
ones .scattered: fls. 1-10, 2-4 in. long, as wide, deli-

cately fragrant, of pure lemon-yellow color, more or

less spotted internally purplish brown; anthers orange-
red. Late June, July. San Bernardino Mts. of S.

2159. Lilium japonicum. (X'3)
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Calif. Kl. 12. IVM. (UloO. I.ll. :«: .W:.. (In. ISKio'i

(not typical): 49. p. 410; tH). p. 3:?7. C.C. III. 1S:209
(habit not correctly shown); :W:o7; "i."):217. ti. 19:13;5.

—A boauliful sjx^cics, ratlicr capricious and tcTulcr

under cult., but usually succeeding well umler the
same conditions sis L. caiiadcnsc and L. supcrbum.

SUBGENUS II. ARCHEURION.

A. Lr«. tcssile 16. tigrinum
AA. Lts. shortly stalked.

B. FIs. white or pink.
c. Borne horiiontally 17. auratum

CO. Becoming nearly pendulous l.s. speciosum
BE. FIs. reddish yellow 1*.>. Henryi

It), tigrinum, Ker-(;a\vl (L. siii(n.'<c, Hort.). Tkjek
LiLV. Kip. JUiO. Hull) spherical, "2—4 in. diain., white
or pale yellow, sonietiines tinged red or purple: si.

stout, 2-4 ft. hij»h, deei) purplish brown, covered with
white or prayish cobweb-like down ami producing deep
purple bulbils in llie upi)er If .-axils: ivs. 7.')- KM) or

more, deep preen, 2 4 in. lonp, j4-''.>in. wide: fls, 1-1,'),

3-5 in. diain., with bripht salmon-red sepins.; s])ottetl

purplish black and refie.xed to the st. ; .anthers red. Aup.,
Sept. China and Japan. El. 38. B.M. 1237. F. 1873;
13. G.M. 44:468.—One of the hardiest, mo.st pernm-
nent and most ea.sily prown of all lilies, and furthermore,
one of the most beautiful. It has escai>e(l and become
niituralized in i)arts of Maine and N. V. Var. flore-

pleno, Mort. (var. plme.fcrn.':, Wauph), is identical,

except the fls. arc double. It is the oidy desirable
double-fld. lilv in cult. H.H. 1873:10. F. 1871 :2;).

F.S. 19:199.5. G.Z. 20:17. Var. splendens, Hort. (var.
Leopoldii, Hort.), is a stronger grower than the type,
and larger in every way, often growing (')-7 ft. high
and bearing a.s manv as 25 fls. which open later.

Gn.W. 20:907. (in." 27: 1.52. F.S. 19:1931-32 (too
dark-colored). Var. Fortimei, Hort. (L. Fortunei,
Lindl.), is similar, but the Ivs. and fls. are paler in color
and the sts. are smooth, not downy. (!.M. 51:778.
Gn. 74, p. .586, 77, p. 73. The var. jocundum, Hort., or
var. Lwhrnanii, Nloore, is identical with L. Maxi-
mowiczii.

17. auratum, Lindl. Golden-banded Lilv. Golden-
rayed Lily. Qieen of Lilies. Fig. 2161. Bulb
spherical or nearly globular, 3-5 in. diam., with broad,
tnick scales, white or i)ale yellow, sometimes tinged
red or purple: st. .3-6 ft. high, smooth, glaucous-green,
often tinged purple, bare of Ivs. for 6-9 in. above the
surface: Ivs. 20-.5t), horizontal, 3-6 in. long, 1^-1 in.

wide: fls. 1-1.5, 6-10 in.

diam., deliciously fragrant, ^, '^wFJ
white spotted crim.son, with flj -

a yellow band or midrib "^o^
extending the whole length / w-
of each segm. ; anthers red. 'V||
Blooms late .July, .Vug. i^, wy— ,a^

Japan. El. 15. Gn. 16:212; V^//**^ ^
39, p. 4.55; .50, p. 148; 60,

p. 48; 64, p. 196; ti.O, p. 41;
70, p. 125; 71, pp. .39.5, 51.5, .# \U
5.50; 72, p. 443; 75, p. 1.38;

79, p. 4. G.C. IIL25::503;
54:269. G.M. 44:464, .593;

.55:91. G. 20:.503; 35:.597.

J.H.IIL.53:.37;f)8:43. A.F.
7:43; 35:105. C.L.A. 12:

.5.32; 14:4.5. H.F. 11.6:104.
G.W. 6, p. 1.58. G.Z. 9:2.
R.B. 21:2.5. F.M. 1871 :514. .

R.H. 1867:371; 1875:10. 'V/
B.M. .5.3.38. AG. 20:.52.5.— 7wx
Rather capricious under "^ , '\ >
cult., oftendisapfM-aring ina ^VN^^^
year or two, but tv> gorge- \ ^^ I

ously beautiful that it should
be generally grown, even if 216O. LUium tigrinum. (XM)

frequent renewal is necessary. One of the best lilies for
pots. \'ar. platyphyllum, Hort. (var. macrimllium, Hort.),
is superior to the lype, being a larger, stronger grower,
sonietiines S-10 ft. high, with fls. a foot, or more across,
of the same color, hut only sliplidy spotted. O. ;W:609;
35:645; ;56:71.5. Gn. 6:3, p. 95. Gn.W. 20: 1027. Vjir.

2161.

Lilium auratum.

I X '.1)

rfibro-vittatum, Hort., has a wide crimson band through
each segm. and numerous crimson spots; it is thought
by some to be a hybrid between L. auratum and L.
speciosum, as it resemble the latter more in bulb and
habit of growth. Var. cruentum, Hort., is quite similar.

Var. rftbro-pictum, Hort., produces white fls. spotted
crimson, whik; the band through each segm. is yellow
at its base and red at the end. Var. pictum, Hort., is

similar, but. the yellow portion of the band is absent.
Var. virginale, Hort., resembles the type, except the
spots are yellow; there is also an uns])ot.ted form, known
as virginale album, Hort. Var. Wittei, Hort. {L.

Wittei, Suring.), produces fls. of the same color as the
latter, but the segms. are shorter and broader than those
of any other variety, and, unlike all others, they are

smooth, not jiapillo.se, inside. El. 16. Var. Tashiroi,

Hort., is described as a dwarf, large-fld. form of the
type.

IS. specidsum, Thunb. Showy Lily. Fig. 2162.
Often erroneously called L. lancifolium, a synonym of

L. ekgaiis. Bulb globular, .3-4 in. diam., retldish purple
or brownish, rarely yellow or orange;
scales broad and thick: st. 2-4 ft. high,

smooth, green, often tinged and dotted
purple: Ivs. 12-25 or more, horizontal,
3-6 in. long, 3^-1 '2 '" wide: fls. 1-10,
4—6 in. diam., delicately fragrant, with
segms. often reflexed to the st.; they are

white, sufTased rose-pink in the_center
and spotted blood-red, with a green
stripe at the base; anthers red. Late
Aug., Sept. Japan. El. 13. B.M. 3785.

B.R. 2000. Gn. 25:82; ,3.3, p. 289; 45:90, and p. 91;

47, J). 19; (;o, p. 408; 63, p. 108. R.H. 1843:492.
Cj.C. III. :«):241. G. 5:4.57,—One of the most beau-
tiful and satisfactory of .all lilies, robust, permanent,
e;tsily grown and highly recommended for both pots
and open ground. Vars. rdseum, Hort., and rftbrum,
Hort., oft(!n catalogued as distin(-t, are really very
similar to the type, but the fls. of the latter are rather
deeper in color. Gn. 36:4:54; 60, p. 313; 70, p. 187.

G.M. 44:469. Gn.M. 2:115. Gn.W. 15:7. G.W. 15,

p. 596. Var. Kaempferi, Hort., var. purpuratum,
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Hort., anil v.ar. Schrymakersi, llort., are all similar

to var. ntbruiii. \'ar. macranthum ami var. multiflo-

rum, Hort., arp also similar, but arc of larger,

stronger f!:rowth and more free-flowering. Var. Mel-

p6mene, Hort., is of somewhat different habit of

growth than tlie type and has much deeper-colored fl.s.

which are of a

rich carmine-
crimson, spotted

jj
blood -red and
narrowly edged

\\ ^c--^ VSi?f "hite. Var. mag'

rC^\ V W nificum, Hort., is

-• vj?\ T ' >'Ol closely allied

li'^i"' .'ill.yM'^f'.i-.f^ Kilt U Inrcror

2162. Lilium speciosum. (X?!)

to
cne,

but is larger in

every way, o f

JSmmtL •'^̂ ^^HMKji^-A'" stronger growth

Wnallllliil^^^^'W
'* ^^^ comes into bloom

a little earlier. J.H.
III. 68:125. G. 27:

469; 3:3:689, 692. Var.

?"
"S^W L ^^

II V \j cruentum, Hort., is a

jr Ml Melpomene, flowering
<5 ^ two weeks later. Var.

gloriosoides, Baker,
differs from the f ^^)e in

its narrower Ivs., much
twisted gloriosa-like segms. and scarlet spots. Var.

album, Hort. (var. albifldrum, Hook.), has deep brown
bulbs, brown-tinged sts. and buds an<l unspotted white

fls. slightly suffused pink; anthers reddish brown. P.M.
8 : 127. Gn.W. 23, suppl. May 19. Var. album novum,
Hort., has pure white fls. with yellow anthers. \'ar.

Kraetzeri, Duch., often sold as var. a/bum, is quite dis-

tinct, differing in its yellow bulbs, entirely green st.,

more pointed, brighter green Ivs. and green-tinged buds;

the fls. are pure white with a pale green stripe half-

way down the center of each segm. and reddish browm
anthers. G. 11 :69; 1.5:97. Var. vestale, Hort., is simi-

lar. Var. pimctatum, Lem., has yellow bulbs, entirely

green sts. and white or pale blush fls. spotted rosy crim-

son. It is of more deUcate constitution than the other

varieties. Var. prjecox, Hort., is similar, if not identi-

cal. There are also several other horticultural forms,

but they are not suflicicntly distinct to be recognized.

19. Henryi, Baker. Fig. 2163. Bulb similar to that

of L. speciosutn, but often larger, deep reddish purple:

St. smooth, 4-8 ft. high, deep green, heavily tinged and
spotted purplish brown: Ivs. 60-100, horizontal, 3-6 in.

long, M-1/2 in- wide, upper ones shorter and recurved:

fls. 1-20, 3-^ in. diam., inodorous, bright orange-yellow,

slightly spotted reddish brown and with a green band
at the base of each segm.; anthers orange-red. Aug.,

Sept. Cent. China. B.M. 7177 (too light^colored).

Gn. 40:422; 5.5, p. 2.33; 60, p. 336. G.C. III. 8:380.

J.H. III. 42:131. R.H. 1903:232. G. 35:6.55.—One of

the verj- best of all lilies for general cult., hardy, robust,

long-lived and easily grown in almost any soil and
situation. Sometimes called the yellow L. speciosum;

although it resembles that species in bulb and form
of fls., it is entirely distinct in habit of growth.

SUBGENUS III. MARTAGON.

A. Lvs. mostly verticillaU, usually S-5-
nerred.

B. Specify A meriran.
c. Bulbs rhizomatous.

D. Eastern species 20. superbum
DD. Southern species 21. carolinianum

DDD. Western species.

E. Hroad-lvd 22. pardalinum
EE. Narrow-lrd 2.'J. Roezlii

cc. Bulbs not strictly rhizomatous.
D. Form oblique 24. Humboldtii

DD. Fortri globular.

E. Fls. yellow 25. columbianum
EE. Fls. pink- 2(i. Kelloggii

BB. Species Old World.

r. Fls. purple or white 27. Martagon
cc. FU: yellow.

D. St. 2 ft. or less high 28. avenaceum

DD. St. S ft. or more high 29. Hansonii

.\A. Lvs. senttcred.

B. The Ivs. many-nerved.
c. Himalayan species '30. polyphyllum

cc. Persian species 31. monadel-
Iphum

ccc. European species 32. carniolicum

BB. The lvs. 1- or few-nerved.

c. Species European.
D. Fls. red. Icum

E. From Greece 33. chalcedoni-

EE. From Alpine regions 34. pomponium
DD. Fls. yellow 35. pyrenaicum

cc. Species Asiatic.

D. Fls. yellow 36. LeichtUmi

DD. Fls. red.

E. From Japan. [wiczii

p. St. often 5 ft. high 37. Maximo-
FF. St. not over 2 ft. high 38. callosum

EE. From Siberia 39. tenuifolium

EEE. From China 40. sutchuenense

ccc. Species hybrid 41. testaceum

20. superbum, Linn. American Tt'itK's-CAP Lilt.

Swamp Lily. Fig. 2164. Bulbs rhizomatous, borne an

inch or two apart on stout rhizomes, globular or

nearly so, 1-2 in. diam., white, often tinged red or pink;

scales small, thick, sometimes jointed: st. stout, smooth,

3-8 ft. high, green, sometimes tinged purple, usually

bare of lvs. for 5-6 in. above the surface: lvs. horizontal,

2-5 in. long, J2-/4 in- 'W'ide, usually in 3 or 4 whorls of

4-10 lvs. each" with a few scattered ones above: fls.

1-40, 3-4 in. diam., with segms. reflexed to the st., of

a brilliant orange-scarlet, shaded yellow and spotted

purplish browii at the base; anthers red. Late July to

earlv Sept. New Bruns. to Ont., Minn., Mo., and Ga.

El. 26. B.M. 936. L.B.C- 4:335 (as L. anlumnale).

Gn- 30:8 and p- 9; 38:506. Gn.W. 22, suppl. Nov. 4.

—The most magnificent and showy of native North
American species, well worthy of extensive cult. It is

considerably variable
and there are interme-

diate forms between L.

superbum and L. cana-

dense.

21. carolinianum,
Michx. {L. aulumnale,

Lodd. L. Michaicxii,
Poir. L. Michauxianum,
Schult. L. superbum var.

carolinianum, Chapm.).
Southern Swamp Lilv.

.Allied to L. superbum,

but the bulbs more
nearly resemble those

of L. pardalinum : st.

smooth, slender, 2-4 ft.

high: lvs. horizontal,

deep green, 2-3 in. long,

^-1 in. wide, usually

in 5-6 whorls, with a
few scattered ones above
and below: fls. 1-3, 3-4

in. diam., delicately fra-

grant, of the same color

as L. sup(;rbum, but with
a paler, almost white
throat. Late July, Aug.
Va. to Fla. and La.—Of
easy cult., but rather

more tender and not so

desirable as L. superbum. 2163. Lilium Henryi. (XK)
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'22. p&rdalinum, Kellopg. Leopauh I.ii.v. rANiiiKK
Lily. Fig. 2U)5. Bulb a scaly rliizmiu', quite similar to

that of L. Parrtfi, but more braiichinj; and irregular in

form: st. ;?-(> ft. hiiili, .smooth, pale srccn: Ivs. hoiizon-
tjil, 3-4 in. lonj;, ^4! in. wule, usually in o or 1 whorls
of 9-15 Ivs. each, with a few seattereil ones above and
below: fls. l-'M). 2-4 in. diam. with set;ms. rellexed to the
St., about half of oaeh one, at the base, is bright yellow,
spotted bro\^^lish jiurple, while the remainder, at the
end is bright oranse-searlet ; anthers red. Late June
to early Mifi. Sierra Nevada Mts. of Calif. El. 28, 2<).

F.^L iS72:;{3 (as L. irdgliiiiQtonianum). Gn. 20:r)2f).

G. 32:4t«. J.H. IlL 4>):147; 51:79. (!n. I\L !):23().—This lily is the best and most easily grown Calif.

species for general eult.; hardy, robust, and permanent.
\ ar. angustifolium, Kellogg, is identical, except the Ivs.

are much narrower, ami it is of more slender growth:
it is sometimes confused w-ith L. Roezlii. Var. calif6r-

niciun, Hort. (L. califdrniciim, Lindl.), has smaller
Ivs., mostlv scattered, and larger, more richly colored
fls. G.C. in. 30:43. Var. paUidifolium, Baker (var.
puberulum, Leicht.). has jialer green Ivs. and .smaller,

paler-coloretl fls. than those of the type, not so thickly
spotted. Var. Robinsonianum, Moore, is a stronger
grower than the tyi)e, .sometimes .S-!) ft. high, with
mostly scattered Ivs. and larger, more
richly colored fls. Var. liitevuii, Hort.,
produces pure yellow fls., spotted brown-
ish purple; in other respects it is the
same as the type.—There are also several

tii>])ed red or scarlet and spotted brownish purple;
anthers red. Late June to early Aug. Santa Cruz Mts.
of Calif.—Allied to L. pardalinuin and of the same easy
cult.

21. Hiimboldtii, Iloezl & Leicht. (L. BloomeriAnum,
Kellogg). Fig. 21(i('). Bulb semi-rhizomatous, oblique,

.somewhati similar to that of L. irdsliiiigloiiiniiKiii, but
with larger, broader scales: st. stout, 4-G ft. high,

smooth or slightly pubescent, deep green tinged and
spotted purplish

brown, (dothed if/'^ '' ^
with Ivs. from
trh(> ground up-
ward: Ivs. hori-

zontal, glaucous-
green, 3-5 in.

long, i'4'-l in.

wide, usually in

4-5 whorls of

10-L5 Ivs. each:
fls. 1-30, 4-5 in.

diam., bright
orange-yellow,
spotted deep
purjile-bro wn;

2165. Lilium pardalinum. ( X H)

2164. Lilium superbum. (XH)

y/7^- - -rfia»' ^ Am- ,^,.^ othcf rather iiidi.s-

.1/ '. V '
l'\ ' -^ tinct so-called

(m-v^:^ Kjf-iik ,

vans, and an un-
T ^/yf ^.^^t>.i\ 1 named hybrid Ixv

twcen L. pardali-

/I u m and L

.

Ihimboldtii. An-
other hybrid be-
tween L. pardali-

numajiAL.PaTTyi,
called L. Bur-
bankii, Hort., pro
duces fls. r(^seml>

ling tho.s(! of the
fonner in color and the latter in size and shape. C.M.
54:273. Closely allied to L. pardalinum is L. panti-

ftbrum, Hook. (L. iid]/i, Nutt., L. pardalinum var.

mmun, Hort.), but the fls., which are of the same color,

are .smaller and are solitary or 2 or 3 are bornc' together.
June, July. Vancouver Isl. to N. Calif, along the sea-
coa.'jt. Rather capricious under cult.

23. Roezlii, Il<^eH/././/(:ir/i.t'C'jii, Baker). Bulb similar
to that of L. pardalinum: st. smooth, 2-5 ft. high: Ivs.

horizontal, 2-5 in. long, 34-J^in. wide, usually .scat-

tered, Wiinetirnes a few of the upper or middle ones
whorled: fls. 1-10, 2-3 in. diam., bright orange-yellow

larger, more richly

purple. Var.

2166. LUium Humboldtii. (XH)

anthers red. Late June to early
.'Vug. Sierra Nevada Mts. of

Calif. El. 32. F.S. 19:1973-
34. Gn. 20:568. J. H. IH. 42:

177; 62:167. G. 2:243; 33:121.
C.L. A. 5:45.—A magnificent
species, very stately and beau-
tiful; although rather capricious
under cult., it usually suc-

ceeds fairly well. Var. magnifi-
cum, Hort., is even superior,

being a stronger, more robust
grower, often 8 or 9 ft. high, with

olored fls., often tinged reddish
puberulum, Hort. {L. puberulum, Duch.),

is id(!ntical with the type, except the st. and under side

of tlie Ivs. are more densely pubescent. Var. ocellatum,
Kellogg, from the island of Santa Rosa, has a smaller,

more globular bulb and brighter green Ivs. than the
type: the fls. are of the same color, but each purple
spot is surrounded with a red circle or eye.

25. columbianum, Hanson (L. nitidum, Hort. L.
oregnnense, Hort.). Bulb similar to that of L. llum-
holdlii, but smaller and more globular: st. .smooth, 2-4
ft. high: Ivs. horizontal, lJ^-3 in. long, upper ones
scat,t(^red, lower ones in whorls of 4-5: fls. 1-12, 2-3
in. diam., bright or.ange-yellow, spotted purplish brown;
anthers red. Late June to early Aug. Ore., Wash., and
Brit. Col.—Smaller in every way, but closely related to

L. f/umbnldtii and perhaps should only be ranked as a
variety of it.

26. Kelloggii, Purdy. Bulb .similar to that of L.

colunilmiiiii.m: st. smooth, slender, 2-4 ft. high: Ivs.

mostly verticillate, partly scattered : fls. 1-15, 114-2 in.

diam., delicately fragrant, with scgms. reflexed to the

St.; color pink, spotted purplish black, changing to

deeper rcjsv [)ur|)le; anthers orange or red. Late June,

July. N. W. Calif. Gn. 59, p. 330; 02, p. 200; 64, p.

16.—Very dainty and graceful.
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2167. Lilium Martagon. (XM)

27. Mfirtagon, Linn. European Turk's-Cap Lily.
Turban Lily. Fig. 2107. Bulb oval, 2-3 in. long, 1-2

in. wide, bright yellow; scales tliiek, narrow, sharply
pointtxl: st. 3-6 ft. high, smooth, or upper part slightly

pubescent, green, often spotted purple: Ivs. horizontal,

deep green, 3-13 in long, 1-132 '" wide, usually in 2-4
whorls of ti-9 Ivs. each,
with a few scattered
ones above: fls. 3-20,
2-3 in. diam., dull

claret -purple, spotted
purplish black; segms.
thick, waxy, reflexed

to the St. and slightly

papillose at the base;
anthers red; the fls.

emit a nauseous, dis-

agreeable odor. Late
June, July. Cent, and
S. Eu. from Spain to

S. W. Siberia. El. 33.

B.M. 872 (as L. penn-
sylvanicum); 1634.

F.S. 20:2127. F.M.
1874:136. Gn. 23:32;

38, p. 393; 44:260 (as

L. Dnlhanxoiiii) . Var.
hirsfitum, H o r t

.
, is

identical, except thests.

are more densely pubes-
cent. Var. flore-pleno,

Hort., produces double or .semi-double fls. Var. dalmat-
iciim, Hort. (/>. dahndlicum, Malay), from Dalmatia,
often grows 6-7 ft. high, with 5-7 whorls of Ivs.: and
12-40 fls. which are of a deeper, richer purple, almost
black, and only slightly spotted ; the buds are enveloped
in white, cottony down. Var. Cattanese, Hort., is almost
identical, but the fls. are slightly paler in color. Var.
albiun, Hort. (var. glabrum, Spreng.), produces pure
white fls. with yellow anthers; the sts. are smooth and
the Ivs. brighter green than tho.se of the type. G.C. III.

54:63.—There are also varieties with flesh- and lilac-

colored fls. All the forms of L. Martagon are hardy,
robust and of the easiest cult., but var. album and var.

dalmaticum are far superior to the type.

28. avenaceum, Fisch. Bulb globular, 1-1H in.

diam., bright yellow, rarely tinged pink or purple;
.scales long, narrow, sharply pointed and jointed, the
upjjer part, when broken off, resembling oats, whence
the specific name: st. lJ^-2 ft. high, smooth, bare of

Ivs. near the base: Ivs. horizontal or semi-erect, 3-4
in. long, }4"1 in. wide, usually in 1 or 2 whorls of 6-9 Ivs.

each near middle of st. with a few scattered ones above:
fls. 2-10, slightly fragrant, bright orange-yellow .shaded

red and more or less spotted deep purple; anthers red.

June, early July. Manchuria, Kamchatka, Kurile
Isls. and N. Japan. Gn. 24, p. 85.—Very rare and only
desirable for collectors or specialists. The bulbs are

delicate and easily break to pieces when handling.

29. Hansonii, Leicht. Golden Turk's-Cap Lily.
Japanese Turk's-Cap Lily. Fig. 2172. Bulb nearly
globular, 2-3 in. diam., white or pale yellow, often
tinged purple: st. smooth, 3-5 ft. high: Ivs. horizontal,
4-.5 in. long, 54-1 in- w-ide, usually in 1-3 whorls near
midfUe of st. with a few scattered ones above and below:
fls. 1-10, 11^2'^ in. diam., slightly fragrant, with
thick, waxy .segms. of a bright golden yellow% simtted
purplish browTi; anthers orange-red. June, earlv July.

Japan. El. .34. B.M. 6126 fas /^. mr;n/toi(m). Gn. 29,

p. 287. R.H. ISS:!, p. 290. Gn.W. 22, supjil. April 8.—
One of the best and most beautiful lilies for general
cult., easily growii. robust and permanent. L. Mrirhan,
Hort., is a garden hybrid between L. Martagon var.

altrum and L. Hanxonii; it resembles the former in habit
of growth, but the fls. are of the same shape, size and

119

thick, waxy texture as those of the latter; color bright
orange -yellow, veined, shaded and spotted reddish
brown. A similar hybrid between L. Martagon var. dal-

maticum and L. Hansonii is known as L. Dalhdnsonii,

Hort. The fls. are not so bright in color, however.

30. polyphyllum, D. Don (L. punctalum, Jacquem.).
Bulb oblong, 2-3 in. long, 1-132 in- wide, with long,

narrow, white scales, closely clasjied together: st.

smooth, 2-4 ft. higli: Ivs. 40-60, scattered, or the lower
ones rarely whorled, erect, 4-5 in. long, Vi-'Vi in. wide:
fls. 1-10, IJ2-2 in. diam., deliciou.sly fragrant, pale
creamy yellow, tinged and dotted purple; anthers red.

June, July. W. Himalayas. LH. 32:565.—Very rare

and only suitable for specialists.

31. monadelphum, Marsh & Bieb. (L. cdlchicum,

Stev. L. Loddigcsidnum, Roezl & Schult.). Bulb
quite similar to that of L. Martagon, but often larger

and tinged purple: st. stout, 3-6 ft. high, usually slightly

pubescent: Ivs. 30-40, horizontal or semi-erect, 2-4 in.

long, 3^2-1 in. wide: fls. 1-30, 3-5 in. diam., with wax-y
segms. of a rich golden yellow sometimes tinged purple
and slightly, or not at all, spotted deep purple; anthers
greenish or orange; the odor is rather disagreeable.

June, early July. Caucasus Mts. and N. Persia. El.

36, 37. B.M. 1405. Gn. 7.5, p. 320. G.C. III. 16:

129. Gn.W. 22:528. J.F. 2:204.—One of the most
stately and beautiful of all lilies, succeeding well in

almost any soil or situation and highly recommended
for general cult. Var. Szovitzianum, Hort. (L. Szovilz-

ianimi, Fisch. & LalL). Produces largerfls. with broader,

less reflexed segms. of a lemon- or canary-yellow color,

more thickly dotted purple and with reddish brown
anthers; the filaments are entirely free or separate,

whereas in the type they are supposed to be joined or

united at their base, although this is not always the case.

2168. Lilium pomponium.

Gn. 9:204; 39:242; 59, p. 407; 64, p. 316. G.C. III. 48:

37. Gn.W. 21:522. G. 4:295; 27:1373; 32:783. Var.

Ledebouri, Baker, resembles the type, but is dwarfer,

with SO-100 narrower Ivs. and narrower perianth-segms.

32. camiolicum, Bemh. Bulb oval, 13^-2 in. long,

1-1? 2 in- wide, white or pale yellow, tinged red or
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purplo: sojJos bro.i«i, rUwoly imbricated: st. 2-3 ft.

high, gnvn, sliplitly pubt-si-ont: Ivs. 3(>-40, erect or

ne;ulv so. 2-3 in. lone, 'a-^4 in. wide: Hs, 1-10, 1'2~2

in. diaiu., orange-rtHl- dotted purple-black; senilis.

wa.\y. n^Hexeil to the st. and papillose inside; anthers

onuige; the culor is rich and heavy but not unpleasant.

June, early July. Carniolia, Bosnia, Dalniatia and
vicinity. El. 45.^.\n easily grown species, but rarely

s«Mi in cult. There is also an unspotted variety, var.

unfcolor, llort.

33. cbalced6nicum, Linn. (/>. rulintm. I'arkin.).

Sc.VKi.ET Tvrk's-C'.\1' Lily. Kulb similar to that of L.

moiiaiitlphum: st. 2-4 ft. high, green, tinged puri)le,

covered with white down: Ivs. KX) or more, lower ones
horizontal. 2-t) in. long, ' 6-I4 in. wide, ujiper ones
smaller and more erect: fls. 3-t) or more, 2-3 in. diam.,

brilliant vermilion-scarlet, rarely slightly dotted pur-

ple; segms. thick and waxy, reflexed to the st. and
papillose at the bjuse; anthers scarlet; the odor is rather

disagnH\ible. Julv. earlv .\ug. (Jreece and the Ionian

Isls. 1:1.43. F..<21:21t>0. B..M. 30. F.W. bSTti: 193.

Var. maculatum, Hort. (var. cxcelsum, Hort., var.

2169. Lilium canadense. (XH)

majus, Hort.), i.s a larger, stronger grower, while the
fls. are usually solitary and more thickly dotted purple;

very rare. Both are hardy and of easy cult, and should
be more generally grown.

34. pompdnium, Linn. (L. ruhrum, Lamb.). Little
Tcrk'.s-Caf Lily. I'ig. 216S. Bulb similar to that of

L. Marlagon: st. 13^3 ft. high, furrowed or striated:

Ivs. ItX) or more, lower ones horizontal, 2-4 in. long,

J^-J^in. wide, upper ones smaller and more erect:

fls. 1-1.5, 1J4-2 in. <liam., brilliant .scarlet, dotted pur-
pli-sh black; segms. thick and waxy, reflexed to the st.

and thickly papillo.st; at the ba-se; anthers scarlet.

June, early Julv. Alps of S. France and N. Italy. El.

46. Gn. 20:420". G.C. IIL 8:ol. On.W. 20:<i7.5. (!.W.
3, p. 3.56.—A graceful hand.some species of ea-sy cult.,

but the strong, nauseous odor of tlie fls. is a factor
against its popularity. The var. verum, Hort., is

similar, but the Ivs., when first unfolding are twisted
or curled like a sickle and slightly edged white.

3.5. pyrendicum, Gr)uan (L. fltwum, Lamb. L. pom-
pimium var. litUum, Hort. L. pompdnium var. pyrenAi-
cum, Bakery Bellow Tukk'h-Cap Lily. Resembles
L. pomprmium, to which it is closely related, but often
grows 4 ft. high, with larger bulbs, wider Ivs. and larger

fls. of a pale lemon-yellow, dotted purplish black;

anthers red. June, early July. Pyrenees Mts. of S.

France and N. Spain. El. 47. There is an unspotted
var. unicolor, Hort., and also another var. aiireum,

Hort., with spotted fls. of a brighter, deeper golden
yellow ct)lor. /y. .I(inka\ Kern., although found 111

Tran.sylvania, 1,000 miles from the habitat of L.

pt/niiairuni, is very similar to it, but often grows taller,

with slightly larger lis. and greenish yellow anthers,

while the odor, instead of being nauseous, is quite

agreeable, resembling honey.

30. Leichtlinii, Hook. Bulb similar to that of L.
iigrinuin, but sin.iUer and never tinged red or purjjle:

St. 2-4 ft. high, smooth, green shade<l browni.sh purple,

the underground part often running along horizontally

a foot or more before coining to the surface: Ivs. 30-40,
horizontal or semi-erect, 2-5 in. long, l^-]/im. wide:
fls. 1-20, 3-4 in. diam., with segms. reflexeU to the St.,

of a bright lemon-yellow, spotted purple-black; anthers
red<lish brown. Late Julv, Aug. Japan. El. 39. F.W.
181)9:05. 0.15:319. Gn.'W. 20:908.—A very beautiful

lily, but is rather capricious and often difficult to estab-

lish in the open ground. The var. majus, \\'ilson, is of

larger growth, often 5 ft. high, with Ivs. 6-7 in. long.

37. Maximowiczii, Regcl (L. pseudo-tigfmum, Carr.
L. tigrlnum var. jocwidum, Hort. L. ligAnum var.

Lishmarmii, Moore). Bulb similar to that of L. Leiclit-

linii: st. 3-5 ft. high, green, slightly tinged and spotted
purple, smooth or slightly jjube.scent: Ivs. 100 or more,
horizontal, 2-4 in. long, H-l-jin. wide: fls. 1-12, 3-4
in. diam., soft salmon-red spotted purplish black;

segms. reflexed to the st. and papillose at the base;
anthers red. Aug., early Se])t. China, Japan and the
Liu Kiu Isls. El. 40. B.M. 5073. F.S. 17:1736 (vel-

low variety). I.H. 15:.54(). R.II. 1807:410. Gn. 21:

236 (yellow variety); 42, p. 193 (not typical). Gn.
W. 25:649 (as L. Leichtlinii var. Maximowiczii).—Often
called the red L. Leichtlinii and thought by some author-
ities to be a natural hybrid between that species and
L. tigrinum. Unlike the former, the st. rises erect from
the bulb and no bulbils arc borne in the If.-axils, as in

L. lUjrinum.

38. callosum, Sieb. Bulb globular, 1-2 in. diam.,
white or pale yellow: st. smooth, 1-2 ft. high: Ivs. 30-40,
erect, 2-4 in. long, y2~V6™- wide: fls. 1-8, 1!2"2 in.

diam., bright scarlet, usually slightly dotted purple-
black; anthers red or scarlet: at the junction of each
fl.-bearing st. or pedicel with the main St., there are 2
thick, blunt, callous bracts, whence the specific name.
June, early July. Japan and the Loo Choo Isls.—Very
rare and only desirable for specialists. L. alenophyllum,
Baker, from E. Siberia, resembles L. callosum, but the
bulb is more oval, the st. stouter and taller, the Ivs.

larger and broader and the perianth-segms. narrower.

39. tenuifolium, Fisch. (L. linifotium, Hort. L.
piimilum, DC. L. pwiiceum, Sieb. & De Vr.). Coral
Lily. Feun-leaved Lily. Tom Thumb Lily'. Tiny
Lily. Bulb oblong, 1-2 in. long, J2-I in. wide, white
or pale yellow sometimes tinged pink; scales few, large,

closely clasped together: st. 1-2 ft. high, slender,

smooth, bare of Ivs. for 2-3 in. above the surface: Ivs.

40-00, erect or semi-horizontal, 1-2 in. long, rj-J^in.
wide: fls. 1-15, lJ^-2 in. <liam., with waxy .segms.

reflexed to the st. and of a brilliant scarlet, rarely .slightly

dott('d purple and lighter at the base; anthers scarlet

or red. June, early July. S. Siberia and N. China. El.

42. B.M. 3140. L.B.C. 4:.358. O.M. 4.5:443. J.H.
III. 02:.572.—A handsome, graceful species and the
brightest in color of all. Although easily growTi it is

not very long-lived, as a rule, and must be frequently
renewed. (!ood for rock-gardens and pots. The var.

Golden Gleam, Hort., is a taller grower, often 3 ft.

higli and the fls. are bright, pure golilen yellow; it is

said to be a hylirid between L. Martngon var. album
and L. lenuifotiuin, but resembles the latter in growth,
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and the two form a splendid contrast when planted
together.

40. sutchuenense, Franeli. Bulb globular, 1-2 in.

diani., with wliite, rlosely imbricated .scales: st. 3-.5 ft.

high, the underground piirt running along horizontally
before coining to the surface: Ivs. thickly scattcreil,

linear, tleep green: fis. 1-20, ijcndulous, with rctlexcd

orange-red segms. spotted purplish black; anthers red.

June, Julv. Sutchuen, W. China. B.M.7715. G.C. III.

38:90; 54:115. G.M. 48:501. G.W. 11, p. 114. J.H.
111.51:130. G. 31:243. A. F. 29:1.34. F.S.R. 3, p.
329.—Siiid to be allied to L. tenuifoUum.

41. testaceum, Lindl. (L. excclsum, Hort. L.
Isabdlinum, Kunze). Nankeen Lily. Bulb similar to

that of L. candidum: st. 3-6 ft. high, green, tinged pur-
ple-brown, slightly pubescent: Ivs. 60-100, lower ones
horizontal or nearly so, 3-4 in. long, ]^-}zin. wide,
upper ones smaller and more erect: fls. 1-12, 2-3 in.

diam., deliciously fragrant, of a jjale, delicate creamy
buff or nankeen-yellow, often flushed pink and rarely

slightly dotted red, segms. reflexed to the st. and slightly

papillose at the ba.se; anthers red. Late June, July.

UnknowTi in a wild state; probably a garden hybrid
between L. candidum and L. chalcfdonicum. El. 44.

B.R. 29:11 (too highly colored). P.M. 10:221. Gn.
60, pp. 46, 1.53; 62, p. 322; 66, p. 399; 71, p. 519. G.C.
111.55:33. G. 28:713. Gn.W. 16:27; 21:667.—One
of the most beautiful and graceful of all lilies, hardy,
robust, permanent and highly recommended for both

,

pots and open ground.

SUBGENUS IV. PSEUDO-M.\IlTAGON.

A. Perianth widely expanded, pendulous. .42. canadense
A.4. Perianth narrow.

B. Fls. pendulous or nearly so.

c. Color of fls. reddish purple 4.3. Bolanderi
cc. Color of fls. orange-red.

D. Californian species 44. maritiinum
DD. Eastern species 4.">. Grayi

BB. Fh. horizontal or nearly erect 40. parvum

42. canadense, Linn. (L. petidutiflorum, DC. L.

pendulum, Spaeth). Meadow Lily. Wild Yel-
low Lily. Fig. 2169. Bulb rhizomatous, similar to

that of L. superhum, but usually .smaller: st. 2-5 ft.

high, smooth, slenfler, bare of Ivs. for 6-8 in. above the
surface: Ivs. horizontal,
2-4 in. long, H-^iin.
wide, usually in 4-8

y.-WL whorls of 4-10 Ivs. each,

^^, • i._/^ with a few scattered ones
^ - -^ above and below: fls.

1-10, 2-3 in. long and
as wide, bright orange-

'/

1

.'Jl?'*..
yellow spotted
purplish brown;
anthers red.
Late June to

early Aug. New
Bruns. to Ont.,

Minn., Mo., Ga.
and Ala. El. 27.

B.M. 858 (poor). Gn.

^\A^4y:rh^ 29:426; 34, p. 182. J.H.
Mjj^^^ ^-^::^ III. 42:131. Gn. M.

9:2.36. A.G. 8:249.—
Our commonest native
species; although not so

handsome or showy as
r\_ Li'l"'.^" L. supcrbum which it

~ " resembles in habit of

growth, or L. philadelr

phicum, it is more grace-
ful than either ami is

well worthy of cult. Var.

2170. Lilium Grayi. Flowers flavum, Kunth (var.

usually more pendulous. (X'z) lideuiii, Hort.), [iroduccs

lemon-yellow fls. spottccl purpli.sh brown. B.M. 800.

Var. coccineum, Kunth (var. riibrum, Hort.), produces
larger fls. of a bright orange-red, spotted purplish

brown and heavily tinged deeper red on the outside.

43. Bolanderi, Wats. Bulb
similar to that of L. Columbia^-

uum: st. 1-3 ft. high: Ivs. mostly
verticillate: fls. 1-3, thimble-

semi-pendulous, lJ^2-2

in. long and as wide, with slightly

reflexed segms. of a deep reddish
purple spotted purpli.sh black.

Late June, July. Calif. G.C.
III. 57:14.

44. maritimum, Kellogg. Bulb
rhizomatous: st. 2-5 ft. high:
Ivs. mostly scattered, sometimes
jjartly whorled, linear to nar-
row - oblanccolate : fls. 1-12,

pendulous, bell-shaped, 1 J 2~2
in. diam., with reflexed segms.
of a deep orange-yellow, tipped
red and spotted brownish purple;

stamens less than 1 in. long,

surpassing the style; anthers red.

June, early July. Calif., along the
seaeoast. El. 12.

45. Grayi, Wats. Fig. 2170.
Bulb rhizomatous, similar to

that of L. cana-
dense, but smaller:

St. 2-4 ft. high,
slender, smooth,
bare of Ivs. near
the base: Ivs. hori-

zontal or nearly
so, 1 J^3 in. long,

Vz-ii in. wide,
usually in 4-8
whorls of 3-8 Ivs.

each, with a few
scattered ones
above and below:

fls. frequently solitary, sometimes 2-6 together, 1 i-2-2

in. long, nearly as wide, orange-yellow inside, tipped
and tinged dull red and thickly spotted deep purplish
brown, outside deep reddish brown; anthers red. Late
June, July. Va. and N.C. B.M. 7234, F.S.R. 1:262.
G. 29:475. G.C. III. 30:69. G.M. 49:142. G.F. 1:19
(adapted in Fig. 2170).—Not a showy species, but very
graceful and of easy cult. Excellent for both pots and
open ground.

46. parvum, Kellogg. Fig. 2171. Bulb a scaly rhi-

zome, 2-3 in. long, covered with small, thick, white
scales, often jointed 1-3 times: st. 2-5 ft. high, slender,

smooth: Ivs. horizontal, 1-3 in. long, J^-x^in- wide,

the upper and lower ones scattered with a few whorls
between: fls. 1-15, 1^2-2 in. long and as wide; ends
of segms. bright orange-scarlet, while the base is bright

yellow, spotted purplish brown ; anthers red. June, early

July. Sierra Nevada Mts. of Calif. El. 30. B.M. 6146.

F.S". 21:2192. J.H. III. 31:113.—A graceful pretty
species of easy cult., but not showy. Var. I&teum,
Hort., profluces clear bright yellow fls. spotted purplish

brown and with orange anthers.

SUBGENUS v. ISOURION.

A. Lvs. mostly whorled.

B. Japanese s])eeies 47. medeoloides
BB. Anteru-an species 48. philadelphi-

AA. Lvs. scattered. [cum
B. Style lonijer than ovary.

c. Ainerican species 49. Catesbaei
cc. European species.

D. .S7. hulhlet-hearing .50. bulbiferum
r>D. .S7. not huV)iferou8 .')!. croceum

2171
A.

Lilium parvum.
more clustered.

Bulbs usually
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ccc. Asiatic species.

D. Karlsf-flowering.

K. .S/. not orcr H ft. high 52. elegans
EE. ^. i^ ft. or more high 5.'i. dauricum

DD. Lale-/loinTiiig^

E. ^'^ m>/ orcr 3 ft. high 54. Wallace!
EE. ^<. i ft. or more high 55. Batemanniee

BB. Style shorter than orary or of the

stitne length 56. concolor

47. medeoloides, liray (L. maculalum, Thunb.).
Wheel Lily. Si'dtted Lii.v. Hull) very similar to

that (if L. arctiaciuni: .st. I -'2 ft. hipli, .>;iii()oth or slif^lilly

fvirnnvoii, lower part bare of Ivs.: Ivs. 4 li in. long, '.!-

I'j in. wide, usually in 1-2 whorls of 7-14 Ivs. each
near inidiile of st. with a few scattere.l one.s above:
fls. 1-0, smooth inside, bright orange-red slightly

dotteii purple; anthers red. Late June, July. Korea
and N. Japan.—Very rare, ami reeomnicnded only for

specialists.

4S. philadelphicum, Linn. Wild Ri:i) Lily. Wood
Lily. I'ig.

in. diam., white

^X5^
ir pale yellow; scales small and thick,

sometimes jointed:

St. 1-3 ft. high,

slender, sm o o t h

,

lower part hare of

Ivs.: Ivs. horizontal,
2-4 in. long, 14-1.^

in. wide, usually in

whorls of 3-8 Ivs.

each, with a few
scattered ones
above: fls. 1-5, 3—4
in. diam., smooth
inside, bright
orange -red tinged
yellow in center
and spotted deep
purple; anthers red.

Late June, July.
Maine to Minn.,
Mo. and N. C, also

Canada, iis far west
asSiisk. El. 17. B.

R. .'•)(»4. L.B.C. 10:

97tJ. B.M. 872 (as

L. penn.<i>jlranicum) ;

519. C. L. A. 17:

544.— Our most
beautiful native

lily, but indifferent to cult., the best specimens usually
being found in a wild state. Var. andinum, Nutt., the
We.stern Red Lily-, is a stronger grower, with larger,

more richly colored tls. and mostly scattered Ivs, Oliio

to Mont., Col. and Ark. Var. wausharaicum, Leiclit.,

originally found in Wau.shara Co., Wis., is very similar,

if not identical. So also are Ij. haicaMtum., Fitzp.,

L. monlfinum, Nelson, and L. umlxdlatum, Pursh.

49. Catesbaei, Walt. Southekn Red Lily. Bulb
oblong, 1-2 in. long, 54-1 in. wide, composed of a few
long, narrow, white .scales: st. 1-2 ft. high, slend(;r,

smooth: Ivs. semi-erect or nearly horizontal, 1-3 in.

Jong, 14-I4}n. wide: fls. 1-3, 3-4 in. diam., smooth
iaside, of the same color as tho.se of L. yhilmldphicum;
anthers rwl. Late June, Julv. N. C. to Fla. and Ala.
El. 25. B.M. 259. L.B.C. 9:S()7. R.H. 1808:431 (poor).—Rather tender and capricious, and in the North best
grown in fxjts.

50. bulbiferum, Linn. Bulb globular or slightly
sphetical, 2-4 in. diam., whit<' or [)ale yellow, often
tinged rwl or purjfle: st. 2-4 ft. high, furrowed, grei^n,

tinged and sprjtted purplish brown, ujiper jiart cov(!r(^d

with white down and producing bulbils in the If. -axils:

Ivs. 5f>-75, horizontal or Bemi-<rrect, 3-4 in. long, 34-^2
in. wide: fl-s. 1-4, 3-4 in. diam., bright orange-red spot-

2172. Lilium Hansonii. No. 29. (XK)

ted deep purplish black and tinged or blotched yellow
in center; anthers red. June, early .luly. Cent. lOu.

and S. l'). Sc'indinavia. V,\. 23. B.M. 3(i. -.V hardy,
long-lived species of the easiest cult., but not often seen.

\ ar. latifdlium, llorl., is a larger, stronger grower with
wider Ivs. \'ur. himile, llort., is of smaller growth,
with narrower Ivs.

51. croceum, Chaix (//. niircuni, Parkin. L. aiiran-

iiaciiin, llort.). Bull) similar to that of L. Imlhifcruni:

st. stout, 3-t) ft. high, furrowed or striated, dec)) green,
lower part .s])otted <leep purple, upper part and buds
covered with white down: Ivs. .'')()- 100, horizontal or
semi-erect, 2-4 in. long, J^-j/ain. wi<le: fls. 1-20, 3-4
in. diam., bright or-

ange-yellow spotted
pur]ilish black in

center and sometimes
tinged reil; anthers
red. Late June, July.

Alps Mts. of Switzer-
lan<l, France and N.
Italy. L.B.C. 8:784
(poor). On. 71, p. 43.

—A handsome, showy
lily, hardy, vigorous,

long-lived, of the
easiest cult, and
highly recommended.
Var. Chaixii, Hort.,

is of nuieh smaller
growth, only 1-1 J^
ft. high, with 1-3 fls.

and comes into bloom
earlier. El. 22.

52. elegans,Thunb.
(L. la iicifol i II III

,

Thunb. L. Thunbcr-
gia n u

m

,
Roezl . &

Schult.). Fig. 2174.
Bull) sjilierical or

nearly globular, 1-2

in. diam., white or

pale yellow, often
tinged red or purple:
St. 1-13^ ft. high,

smooth or sligh f ly fur-

rowed, green, upper
part slightly jiubes-

cent: Ivs. 20-40, hor-

izontal or semi-erect,
2173. Lilium philadelphicum. (XH)

2-4 long. '21"- wide: fls. 1-4, 4-6 in. diam.,
orange-red, slightly spotted purplish black; anthers red.

June, earlv July. Japan. El. 19, 20. On. 38:440; 47, p.

415; 62, p'. 3.')9; (\7, ]). 204. F. isds: 121. F.S. 16:1627.
1.11. 12:459 (as L. fnrmosum). C.W. 3, p. 355. H.U.4,
p. 201.—There are innumerable varieties and the
origin of some of them is difficult to trace, but they
probably have some blood of related species, such as

L. croceum, L. bulhifiriiin and L. daurirum, in their

inak(vup. Var. alutaceum, Baker & Dyer (var.

aurcum nlgro-mandiiluin, llort.; var. Kikak, Hort.),

grows only 6-9 in. high, blooms earlier and iiroduces

solitary, yiale apricot-colored fls. spotted jiurjilc-black.

F.S. 22:2319. A form of this, var. grandiflorum, is a
larger, stronger grower. Var. armeniacum, Baker &
Dyer (var. ivniistimi, Kunth), blooms later than the

type, producing 1-2 bright orange-scarlet, unspotted
fls., smooth inside: the Ivs. are peculiarly twisted. Var.

atrosanguineum, Baker ife Dyer (var. conlsrans, Hort.),

produces solitary deep blood-red fls., spotted pur[)le-

black. Var. Alice Wilson, Hort., produces pure lemon-
yellow si)ott(ui lis. Var. aurantiacum, Hort., jiroduces

unsi)otted salmon fls. P.M. 6: 127. Var. bicolor, Hort.
(var. jActuni, Hort.), h;is narrower Ivs. than those of

the tyjie and broader perianth-segins. : fls. 2-4, yellow,
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edged and tipped briglit red, spotted purple-black.
Var. brevifolium, Baker * Dyer, has shorter Ivs. than
the tyiie ami blooms earlier, pnidiioing solitary Hs. of a
pale oraiigi^red, spotted purple-blaek and flaked yellow
at base of segins. Var. citrinum, Wilson, is a stronger
grower than the type, 2-2 '2 ft- high, and blooms later,

produeing 2 or 3 unspotted citron-yellow fis. Var.
fiilgens, Morr., has narrower Ivs. than the type and
produces 4-6 deej) orange-retl fls., very slightly, or not
at all, spotted. A semi-double form of this, of little

value, is kno^\Tl ;is var. semi-plenum, Hort. (var.

slamino.iuni, Ihtri.). CM. 4(1:597. Var.altemans, Sieb.,

is similar to var. fulgniK, but. the fls. are suffused or
flaked yellow. Var. haematochroum, Lem. (v;ir. Hors-
vmnnii, Hort.), produces deep blood-red fls. thickly
spotted puri)le-black. Var. Mawi, Hort., protluces
orange fls. flakcil crimson ami spotted purple-black.
\'ar. marmoratum, Hort., blooms earlier than the t\^)e,

produeing 2-4 rich crimson fls. flaked and tipped
orange-yellow and slightly sijotted. Var. marmora-
tum afireum, Hort. (var. rohustuin, Hort.),
produces orange-yellow fls., edged, flaked and tipped
crimson and more thickly spotted. A.F. 35:105. Var.
Orange Queen, Hort., produces
1-3 bright orange fls. which are

larger and with broader segms.
than those of the tj-pe. Var.
Prince of Orange, Hort., is dwarfer
than the type, blooms earlier .and

produces soft buff fls., spottei"

purple-black. Var. sanguineum,
Lindl., also blooms earlier, pro-

ducing 1-2 blood-red fls. slightly

tinged orange and spotted piirple-

black. yar. biligulatum, Hort.
(var. laieritium, Hort.), is similar,

but with deeper chestnut-red,

spotted fls. Var. splendens, Hort.,

is a larger, stronger grower than
the tjTJe, often 2! 2 ft. high, with
broader, paler Ivs. and blooms
earlier producing rich apricot-

yellow, spotted fls. Var. Van
Ho&ttei, Hort., produces deep
crimson-scarlet fls. with a yellow
blotch near the center of each
segm. Var. Wflsonii, Hort. (var.

pardinuin, Morr.), is a stronger
grower than the type, 2-3 ft. high,

with shorter, curs'ed Ivs. and
blooms later, producing apricots

colored fls., spotted deep purple
• and with a yellow band through the center of each
segm.—.-Ul the above varieties, as well as the type, are

of the easiest cult, in almost any soil or location antl

are highly recommended for general planting. They
are excellent for rock-gardens, pots or naturalizing.

53. daftricum, Ker-Gawl. (L. speddbile, Fisch. & Mey.
L. umbclli'dum, Hort.). C.\ndlestick Lily. Bulb
similar to that of L. elcgans but usually larger: st. 2-3
ft. high, smooth or slightly furrowed, green, some-
times tinged purple or bro%\'n; upper part slightly

pubescent: Ivs. 20-.5O, horizontal or nearly so, 3-5 in.

long, J4"/3ii- w-ide: fls. 1-5, 3-5 in. diam., orange-red
slightly spotted purpli.sh black and tinged yellow in

center; anthers red. .June, early .July. S. E. .Siberia.

—

Of the same easy cidt. as L. dcgans, succeeding almost
anJ^vhere. Var. atrosanguineum, Hort., is of stronger

growth with deeper blood-red fls. tinged or blotched
j-ellow in the center and spotteil pun>le-black. Vars.

incomparabile, Hort., grandifldrum, Hort., multiflorum,

Hort., are all similar, if not identical. Var. Diadem,
Hort., produces bright crimson fls. with a yellow banil

through each segm. Var. erectum, Hort., produces
yellow fls. tipped orange-red, slightly, or not at all

spotted. Var. bicolor, Hort., is similar. Var. l&teum,

2174. LUJum elegans.

(X;*). No. 52

Hort., produces bright yellow fls. thickly spotted. G.
36:431. On. 70, p. .39. G.C. III.51, suppl. .lune 1.

Var. punctatum, Hort. (var. riibcns, Hort.), ])roduces

orangc-ycUow, spotted fls. Var. immaculatum, Hort.
(var. Vulcan, Hort.), is similar but the fls. are un-
spotted. Var. Sdppho, Hort., is a dwarfer grower than
the type, with orange-yellow fls. tipped and spla-shed

red and spotted purple-black. The following four
varieties appear to be relate<l to L. croaum and L.

elegana, as they resemble them in certain respects. Var.
aurantiacum, Hort., with orange-yellow fls.; var.

Cloth of Gold,. Hort., also with briglit orange-yellow
fls. ; var. Sensation, Hort., orange-red fls. ; and var.

Tottenhamii, Hort., with bright pure yellow fls.

54. Wallacei, Wallace (L. elcgans var. Wdllacei,

Hort.). Bulb cespitose, globular or nearly so, 1-13^
in. iliam., composed of a few broad, white scales, often

tinged pink or purple: st. 1-2 ft. high, smooth, green,

tinged purplish brown: Ivs. 50-75, horizontal or semi-
erect, 13 2-3 in. long, M-Ja'"- wide: fls. 1-10, 4-5 in.

diam., smooth inside, pale orange-red or apricot,

spotted purplish black ; anthers red ; segms. only slightly,

ornot at all, clawed at the base. Late .July, Aug. Japan.
Gn. W. 21:739.— Thought by some
authorities to be a hybrid between L.

tigrinum or L. Maximowiczii and L.
concolor. Easily grown and deserving of

!^ more general cult., both for pots and
open ground.

j) 55. Batemannias, Wallace (L. elegans

var. Balonannise, Hort.). Bulb, quite
similar to that of L. tigrinum: st. 2-4 ft.

smooth, green, lower part shaded brown: Ivs.

100 or more, horizontal, 2-5 in. long, ]4-% in. wide,

upper ones .slightly recurved: fls. 1-12, 3-5 in. diam.,

pale orange-red or apricot, sometimes tinged pink,

unspotted; anthers red; .segms. smooth or nearly so

inside, only slightly, or not at all, clawed at the base.

Late July, Aug. J.apan. G. 28:455.—Perhaps a hybrid
between L. Lcichtlinii, or L. Maximowiczii and some
variety of L. elcgans. It is strong, hardy, easily gro^vn

and highly recommended for general cult.

56. concolor, Salisb. Stak Lily. Bulb cespitose,

similar to that of L. Wallacei: st. 1-1 }-2 ft. high, green,

X> tinged purple, slightly pubescent: Ivs. 20-30, erect or

semi-horizontal, 13^-3 in. long, r2-3'^in. wide: fls.

1-4, 2-3 in. diam., bright crimson-scarlet, slightly, or

not at all, dotted purple-black; anthers red. Late
June, July. Japan. El. 18. B.M. 11(55. F.W. 1873:
289.—A graceful, handsome lily of easy cult., excellent

for both pots and open ground. Var. Partheneion,

Sieb. & De Vr., is very similar, if not identical. Var.

Coridion, Sieb. & De Vr., produces slightly larger fls. of

a rich yellow, flaked brown.—L. pulchellum, T'lsch. &
Mey. (L. Buschianum, Lodd.), is allied to L. concolor,

but differs from it in the bulb being .solitary and more
oval, the Ivs. slightly wider and of a deeper green, the

fls. appearing earlier, slightly smaller and more thickly

spotted. S. E. Siberia and Manchuria. Var. Ifiteum,

IJort., from Mongolia, produces rich yellow, spotted

fls.—L. sinicum, Lindl., resembles L. pulchellum, but
grows 2-3 ft. high and produces 4-6 larger fls. China
and S. Siberia. B.M. 6005. L.B.C. 17: 1628 (as L.

Buschianum).

SUBGENUS VI. CARDIOCRINHM.

A. Fh. horizontal or slightly pendulous. . .57. giganteum

AA. Fls. erect or nearly so 58. cordifolium

.57. giganteum, Wall. Bulb oval, 6-8 in. long, 4-6

in. wide, deep green tinged brown; scales few, very-

broad and thick, closely cl:isped together and blunt ,at

the ends: st. 4-12 ft. high, stout, smooth, 1 3'2-3 'i-

diam. at b;i,se: Ivs. 12-20, scattered, deep green, lower

ones horizontal or nearly so, 12-18 in. long, nearly as
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wiilo, iipfHT ones siuallor iiml iiioro oropt : fls. in riironios

of tV-12. 5-<> in. lonj;. i\i';u-|y ;is wido, doliciously fni-

pnuit. with waxy sejt'us., wluoli, wlion tirst oponiiig, are
citi\>n-ycllow insiilo, soon ihanniiiK lo |niiv white
tinpnl iniriile noar the l>;uii- ami with inirjilr midribs,
outsidi' often sliadrtf urocn; aiithiis yellow. .Inly,

early Aup. Hinialava Mis. from Kumaon and Gur-
whij to Kha.sia ami Sikkim. Kl. 2. H.M. IG":?. V.
1S74, p. 7'.). H.H. IStil, p. MO. I.H. p. 11. G.C.
111.8:47; U):754; 30:'il; 3S:2<»C. On. 8:504; .34, p.
•-'69: .52, p. 22t>; l>0, p. 47; (W, p. 190; 71, p. 439; 74,

p. 142: 77, p. 35. J.Il, III. 4():33('); 53::M7; 05:113.
G.M.4S:7!S7. Ci.W. .5, p. (57; 7, p. 412. .J.F. 4:409-11.
.\.F. 22:5. G.F. G:37l).—A l)eauliful, .stalely lily,

r:uvly cult, in this country, hiil hardy ai far north a,s

Ikxston. !Uid Ciisily grown in light, well-drained soil;

should be heavily nuilehed during the winter; al.so

excellent for greenhouse benches or large tubs. After
once flowering, the old bulb decays ami disajjpears,

leaving .several offsct.s. \'ar. yunnanense, Hurt., from
China, is said to produce larger, better-colored fls.

58. cordifdlium, 'Plumb. Hulb similar to that of L.
ffigantcum, but smaller: st. 3-4 ft. high, stout, .smooth,
bare of Ivs. for a foot or more above the surface, then a
whorl of G-8 Ivs. api)ears, with a f(nv scattered ones
above; they are pendulous, 12-18 in. long, nearly as
wide, deep green, lower ones tinged ileep red: fls. in
racemes of 4-10, 4-6 in. long, nearly ;is wide, fr.agrant,

of the same color :us those of L. girjatUcuni. July, early
.\ug. Japan aiid the Kurile Isls. El. 1. 0.0.111.8:41.
B.Nl. 6337.—Verj' rare and not so eiusily grown a.s L.
gigaiiUum, to which it is inferior in every respect; only
suitable for collectors or specialists.

SlTBGENnS VII. NOTHOLIRION.

59. rdseum, Wall. (L. Thotmonianum, Lindl. Fritil-

laria Thomsoniana, Royle). \ peculiar jilant, suggesting
Hosta, Anthericum, Ornithogalum, and similar things:
St. erect, about X]/^ ft.: Ivs. like a Hemerocallis, linear-
acuminate and grassy, mostly crowded at the base of
the St.: fls. as many as two dozen, jjale mauve, about
13-2 in. long, and nearly as broad at the mouth, bcll-
shape<l, the 6 segms. free to the bas(^; anthers deep
purple, oblong; stigma 3-lobed. \V. China to N. India
(Himalaya). B.M. 472.5. B.R. 31:1. J.H. III. 64:279.
Gn. 76, p. 1.58; 67, p. .302 (var. multijlurum, Leicht.).

—

Little cult, abroad; may be desirable in milder parts of
this countrj'.

L. albdnicum. Griseb. Very similar to L. .Tankae. Albania.

—

L.
AUidnilrx. Baker (L. japonicum var. Alexandra-, Hort.). .St. 2-3 ft.

high: IvB. scattered, 5-C in. lone, }2-'4in. wide: fls. trumpet-shaped,
luually solitary, semi-ereet, .5-6 in. long, nearly as wide, delicately
fragrant, with waxy, pure white segms., shaded green at the base.
Late June. July. Liu Kiu lals. Possibly a hybrid between L. aura-
tum and L. longiflorurn.

—

L. Bakeri, Purdy (L. Purdyi. Waugii).
Bulb similar to that of I,, columbianum: st. 2-5 ft. hiKli: Ivs. mostly
vertieillate; fls. 1-10, horizontal or semi-pendulous, sliRhtly fragrant,
with reflexed orange-red segnis. spotted deep purple. Wash, and
Brit. Col.

—

L. Bakfritinum^L. I^wi.

—

L. Berennii, Hort. A garden
hybrid between L. testaecum and L. ehalcedonicum: st. 3—t ft. high:
fls. fragrant, similar to those of L. testaceum in size and shape, but
brighter, and richer in color. Aug., early Sept.

—

L. Biirulii, Hort.
Resembles L. .Maximowiezii: st. 3-4 ft. high: Ivs. scattered, linear:
fls. several, pendulous, 2^2 in. across, with reflexed segms., orange-
red spottcfl deep purple-blaek with reddish brown anthers. G.iM.
57:61i:j.

—

L. cUijitonimiir., Hort.= L. primulinum.—A. DiMilii, Duch.
Allic<l to L. coneolor; st. 2-rj ft. high, with narrow, scattered lv.ii.;

fU. erect, solitary, star-shaped, orange, spotted purple. Thibet.
LI. 24.

—

L. Dtlnzayi, Praneh, Fls. rfTsy crimson ; belongs in subgenus
Archelirion. China.—/,. Did, Hort. A garden hybrid, resembling
L. longiflorurii. J.H. III. .51:27, dcsc.

—

L. Ijurhilrtrei , Frnnch. Ht.
about 3 ft. high, smooth: Ivs. lanceolate, acuminate, 2} 2 in. long,
Hin. wide: fls. 1-7, pendulous, 3 in. diam., white, tinged rose out-
side, finely spotted inside. W, and .S.W. China. B..VI. H()72.—/,.

Fiiroerti, franeh. A .Martagon with small yellow fls. China.

—

L.
Firriuhari, Hort.=L. Kargentia;. F. F,. 33;)y2.

—

L. forrndsum,
Franeh. Fls. erect. whit<t, similar to those of L. elegans. China.—L. (Jlihnii, F. .Schmidt. Differs only slightly from L. cordi-
folium. Japan.

—

L. UfMreirhii, Baker. Tntermediate between
L. carniolicum and L. ehalcedonicum: st. 2-3 ft. high, with
narrow, s^^itterwl Ivs. and 1-4 bright orange-red fls. tinged yellow
outsi/ie. I,ate June. July. Greece.

—

L. kewinfe, Hort. A garden
hvbrid t*etww;n L. Henryi and J^. Browni var. Chloraster; resem-
bl<ii a small L. auratum in habit of growth and form of fls., but tiic

Ivs. arc similar to those of L. Henryi; fls. rich cream-color, fading to
nearly white and with a deep erealuy-yellow band through the
center of each segm. July,.\ug. G.C. 111. 29:11(1. Gn. .W, p. 99.

—

L.lankoiiiicns,-, Franeh. Fls. purple, spotted black. Belongs in sub-
genus Martagon. Yunnan, China.

—

L. lonhoiiltoruni, Franeh. .\

Martagon about 1 ft. high, with canary-yellow fls. Western China.—/.. Li'iwi, Baker (L. Bakerianum, (Joll. & Hemsl.). St. 2-3 ft.

high: Ivs. scattered, narr(»\y, erect: fls. 1-3, pendulous, bell-shaped,
3—1 in. long, nearly as wide, with slightly ri'curved ivory-w-hite
segms. spotted or blotched purple near the base inside and tinged
green outside. Yunnan and N. Burma. J. H. III. 43:55. G.27:(i45.
G.C. III. 11:121; :iO:4.->;:iS: 75. Gn. 15:278. B. M. 7232.—L. Jl/d.i-

sej/i, Hyams. A southern form of L. philadclphicum, differing but
slightly. N. C.

—

L. Miqueh'i'inum, Makino. Said to be an improved
form of L. medeoloides. Japan.—/.. inirdbilr. I'^raneh. Similar to
L. cortlifoliurn. China.

—

L. occidciUutv, Purdy. Ueseniblcs I.,

maritinium, but the segms. of the fls. arc more reflexed: bulb
rhizomatous: st. 2—1 ft. high: Ivs. usually vertieillate, lower ones
sometimes scattered: fls. 1-15, orange-yellow, tipped red, spotted
purple. Calif.

—

L. ochrdrt'um, Franeh. A ycllow-riowered Martagon
resembling L. monafielphum. China.

—

L. oxypitalum, Baker. 1-1 'J
ft. tall: Ivs. 20-:iu. .s,;iiirrrd, hmceolate-Iinear: fl. wide funnel-shaped
or nearly rotate, purplish, tinged with green beneath, somewhat
dotted inside. W. Himalayas. El. 5.

—

L. pajnUtferum, Franeh. A
dwarf L. Maximow iczii, with orange-red fls. China.—L. Pdrkmannii,
T. Moore. A hybrid between L. auratum and L. speeiosum: st.

slender, 2—1 ft. tiigh: Ivs. scattered, alternate: fls. 8-12 in. diam. of
the same shape as those of L. auratum, but colored like those of L.

speeiosum. G.C. III. 30:52.

—

L. pdnticum, Koch. Resembles L.
monadelplivini. but is smaller, seldom over 2 ft. high. Asia Minor.

—

L. iirimilliuurn. Baker {L. eiaptonense, Hort.). Fls. pure primrose-
yellow, trumpet-shaped, intermediate in form between those of L.
neilglierrcnse and L. nepalense. N. Burma. B.M. 7227.

—

L.
Purdi/i^h. Bakeri.

—

L, Ri'tithernii, Diels. Belongs in subgenus
Martagon. China.—L. talUnse, Franeh. A tall-growing Martagon
with white fls. China.

—

L. Thni/era:, Wilson. Bulb 2-23.2 in. diam.,
ivorv-white: at. 4-41.. ft. high, clothed with long, linear Ivs. and
usually bearing 16 or 17 fls. W.China. G.C. III. 54: 116. Intro, as
L. sutehuense.

—

L. tubijldrum, Wight. Closely resembles L. neil-

gherrcnse, except the Ivs. and perianth-segms. are narrower. Hima-
laya Mts.— /.. Wnrt'i, Purdy. Said to be intermetliate in character
between L. piirdalinum and L. Parryi: fls. fragrant, bright yellow,
spotted deep purple. Calif.—L. WiUmottix, Wilson (L. warleyense,
Hort.). St. aliDut 4 ft. high; Ivs. numerous, spirally arranged, linear,

3-5 in. lout;: lis, 21) or more, pendulous, 3 in. diam., recurved, orange-
red, spotted reddish brown. China. G.M. 55:513.—L. Yoshidaii,
Leieht. Fls. fr:igrant, resend)ling those of L. Brownii. Philippine
Isls. Gn. (is, p. 238.

—

L. yuurianimse, Franeh. St. 1-3 ft. high: fls.

1-3, small, pendulous, pink or nearly white. Y'unnan, China.

John H. Tilton.

LELY, in the narrowest sense, is restricted to the
genus Lilium, but the popular names given below also

include plants outside the family Liliacea^. Many of

them belong to the Amaryllis family. African Blue L.,

Agapanlhuit umhcUalus. African Corn L., Ixia. Ama-
zon L., Eucharis grandiflora . American Turk's-Cap L.,

Lilinni suprrhiim. Atamasco L., Zcpliyranlhes Ata-
maaco. Barbados L., Ilip/tcaxlruin cqucslre. Bella-
donna L., Anidri/lliH lirllmlonna. Bengal L., Crinum.
Bermuda L., Liliutn Ilarnnii. Black L., Fritillaria

caml.tliiilccnxis. Blackberry L., Bclaincaiula diincnsis.

Bourbon L., Lilium candidum. Brisbane L., Eurycles
sylrrxlrin. Calla L., Zantedenchia aihiopica. Cape L.,
Crinum lomjifolium. Checkered L., FriliUaria melmgris.
Climbing L., (Horio.^a and Liltnnin. Common White L.,

Lilium candidum. Day L., the blue and white ones arc
Ho.ilan; the yellow and orange ones Ilcmcrocalli's.

Easter L., Lilium Ilarrinii. Fairy L., Zcpliyranlhes
ro-tia. Fayal L., Ornithogalum arahicum. Golden-
banded L., Lilium auratum. Golden-rayed L., Lilium
auratum. Guernsey L., Nerine sarniensis. Jacobean L.,

Sprckelia formodssima. Kaffir L., Schizostylis coccima.
Mariposa L., ('alochortu.1. Martagon L., Lilium Marta-
gon. OmngeL., LiHumcroc( urn. Peruvian Swamp L.,

Zcphyranthca caruiido.. Plantain L., Hosta. Pond L.,
Nuphar adiwna. Sacred L. of China, Narci.'isus Tazella
var. orienlalis. Spider L., St. Bernard's L., Anthericum
Liliago. St. Bruno's L. I'arculi.-ifa Lilia.ftruin. St.

James' L., Sprckyiia formoxissima. St. Joseph's L.,

Ldlium candidum.. Swamp L., Lilium xuperhum. Sword
L., Gladinhm in general. Tiger L., Lilium tigrinum.
Turban L., Lilium pomponium. Turk's-Cap L., Lilium
Martagon. Valley, L. of, Lily-nf-thc-vulley, p. 1879.
Water L., Nyurplma. White L., Lilium candidum.

LILY-OF-THE-INCAS. Alalmmeria PeUgrina. See, also, l/jj-

mtrKicfilli^ (l.smenej.

LILY-OF-THE-PALACE. IlippeaHlr ! aulic



LILY-OF-THE-VALLF.Y LIME 1879

LILY-OF-THE-VALLEY (CimmUnria majaliss, which
stM-) is fiirccd in hirgc (|iinntities in tho United States
all the year roumi. It is native in Kurope, where it

grows wild in the wiMids. It is grown and cultivated in

large quantities in Germany for the export trade and
is shipped to every country, millions reaching the
United States every sesuson.

The growing of lily-of-the-valley roots for the trade
is an important branch and is done in Germany by
experts. No elTort and pains are spared to develop the
pips and to produce su])erior stock. They are planted
out in the oi^en in the fall after the fields have been
well i)repared, deeply plowed and heavily manured.
Every fall a certain field is planted and another taken
up. The average "valley" is grown three years in the
open field; but the best product is derived from a two-
year crop. The man who assorts his planting stock
carefully and does his growing better, raises the finest

"valley" in two years and gets the highest prices.

Lily-of-the-valley propagates itself through ruimers
or suckers. In taking up a field in the fall, the pips are
assorted. The best ones are used for shipjiing, the
seconds and culls for home consumption and are forced
during the winter season. The runners are carefully

sorted out and are used for planting stock the next
year. They are planted in furrows about 1 foot apart,

covered with about 2 inches of soil. Later in the season
they should receive a top-dressing of rotted horse- and
cow-manure. However, when the soil is heavy, a top-
dressing of clean river sand should be applied. The
soil of the northern part of Germany is so fertile that
an application of sand acts as an amendment. These
top-dressings are repeated every winter.

During the summer, the fields should be kept free

from weeds by hoeing and cultivating. In dry seasons
motor watering-wagons are used for sprinkling. The
utmost care should be given during the planting season

to protect the roots and keep them fresh and free from
mold. The many complaints in this country about
poor forcing results are usually traced to careless

handling at the time when the "valley" is harvested
and the stock is spoiled in storage. Good "valley"

pips should be strong and have plenty of fine fibrous

roots. This is very essential for forcing purposes, as

the "valley" does not root in the forcing-bed. If the
roots are spoiled or affected through mold, the plants

become worthless. The succes.sful growing of lilies-

of-the-valley in the open field requires large acreage.

Different crops should be grown for three or four years

before hlies-of-the-valley are again planted in the

same field. It can not be grown successively on the

same ground, as the stock deteriorates and becomes
practically worthless.

The forcing of lilies-of-the-valley is done mostly by
specialists in this country, where a steady supply is

kept up every day in the year for the cut-fiower trade.

The importing is done in the fall, and on arrival in

this countr)' the pips are jjlaced in cold storage.

They keep best in a temperature of 28°. After resting

two or three months, they are taken out as desired.

Cold storage lilies-of-the-valley are much more satis-

factory and should be grown at all times. They do not
require any special management nor strong forcing,

and do best at a temperature of 6.5°. It hardly pays a
florist to force lilies-of-the-valley in small quantities

unless it is for home trade for the holidays, for basket-

work and in pots. The commercial success depends
on many things, and much money has been lost in this

country on lilies-of-the-valley. A successful grower
must know where his stock comes from and when to

grow the different kinds as grown abroad. For early

forcing it is best to have "valley" grown on light soil,

which forces easier; for late forcing and cold-storage

purposes, "valley" grown on heavier soil is to be
preferred.

The specialist devotes separate houses to the forcing

of lilie.s-of-the valley, where he is able to give the right

atmosphere and ideal conditions for su('ce,ssful growing.
Plant riglit in the benches, which are about A] 2 feet

wide. Fill benches about Ti inclies deep with clean
sand, not too fine. After planting, keej) them well

watered all the time. For the first ten to fourteen days
keep them dark. For this purpose, the benches are
boxed in and covered with boards or cloths. Give light

gradually after the stalks are well up, and finally

remove the shade entirely in order properly to develop
the flowers, give them more substance, and color to

the foliage. It requires about three weeks proi)crly to

force lilies-of-the-valley in a temperature of 68°.

New "valley" requires a good bottom heat of about
70° to 75°. Cold storage "valley" does not need any
bottom heat. After cutting, the flowers are placed in

the cooler over night and put up in bunches of twenty-
five for the market. They are mostly used for wedding
and corsage bouquets, and also for baskets and table-

decoration.
Lilies-of-the-valley are hardy and are easily grown

in the garden. They require no special attention.

They are adapted for planting around shrubbery,
porches or shady places, where they come up every
se;»son and bring an abundance of beautiful flowers.

H. N. Bruns.

LIMATODES (perhaps from the Greek for meadow,
referring to the habitat of the plants). Orchidacese.

Similar to Calanthe, but the spurred labellum is not
adnate to the column but closely wrapped around it. In
Phaius, and in Calanthe also, the leaves are not articu-

lated to the stem and therefore wither on the plant
instead of falling.—One species in India.

After resting season of limatodes is over, say from
February to May, shake off the old potting material. If

plants are large, divide them and pot them moderately
tight. For the American climate, chop finely some good
turfy loam well mixed with old rotten cow-manure and
a httle leaf-mold and sharp sand and place in a shaded
house, temperature 70° to 90°. Do not water till roots

are well out, and sparingly till leaves are well started.

After that and during flower-sheath growth, they will

enjoy profuse waterings and spraying; water with weak
liquid at intervals of ten da.ys or so, and every plant will

be a marvel of beauty. (\Vm. Mathews.)

rdsea, Lindl. {Caldnlhe rosea, Benth.). Pseudobulbs
4-8 in. long, pyriform or fusifonn, grooved: Ivs. 8-18
in. long, elliptic-lanceolate, acuminate, plicate: scape
from the base of the pseudobulb, 12-18 in. long, slender,

bearing a many-fld. villous raceme; fls. large, rosy, lyi

in. across; sei)als ovate-lanceolate; petals oblong, acute;

hp ly-z in. long, with a large obovate-oblong midlobe;
base yellow, edged with scarlet. Jan. Burma. B.M.
5.312.—A hybrid of this species and Calanthe reslitn,

Lindl., is common in cult, under the name Calanthe

Veitchii, Lindl., which see. It has been said that L.

rosea bore fls. as large as those of Calanthe Veitchii, and
more briUiant in color. Heinrich Hasselbring.

LIME. The use of lime in agriculture antedates the

Christian era. In modern times it has been an indis-

pensable adjunct to potassLc, phosphatic, and nitrog-

enous maimres in restoring and maintaining the fer-

tility of immense are;is of soil derived from sandstone,

granite, mica schist and certain shales and slates. Even
limestone soils sometimes become so lacking in lime

near the surface that they stand in great need of its

application.

Without the use of lime, the wonderful transforma-

tion of Limousin in France, the sandy regions of

Germany, and particularly the reclamation of the sour

peat (Hoch-nioor) soils of northern Germany would
have been diflicult or impo.ssible. Its great value has

also long been known in Scotland.

It is now recognized that lime is greatly lacking in
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Ii:irts of New Knpland. Now York, Now .Tcrsoy, Penn-
sylvania, Marylanit. Dliio, Illinois, Wisconsin, and in

many of the southern ami wostorn slates.

The chief function of lime is to correct tlic chemical
reaction of aciil soils.

The necessity of lime as a direct plant-food for the

higher orders of plants h:is been iiKiisputcdly demon-
strated and its physiological role is of the greatest

significance.

Lime is of indirect service in various ways: (1) It.

5uds in transforming the nitrogen of organic matter
and ammonium salts into nitric acid, wliicli, in com-
bination with potash, soda, lime, and magnesia,

furnishes most plants the major |)orlion of their nitro-

gen. (2) It serves as an indirect food by transforming
or setting free other soil ingredients which plants

require. (3) It appears probable that liming favors

s>"rabiosis and the consequent assimilation of atmo-
spheric nitrogen in the case of clovers, alfalfa and cer-

tain other legumes, while it may have an o]>])ositc

effect upon others, among which may be mentioned
serradclia and certain lu])ines. (4) Lime attacks cer-

tain more or less inert combinations of potash and of

phosphoric acid which exist in soils, thereby rendering
their manurial constituents more readily assimilable.

(5) Xo.xious iron compounds in .soils are so actetl upon
by lime as to overcome their poisonous tendency. (6)

The presence in soils of carbonate of lime and of

silicates highly charged with lime prevents the forma-
tion of "sour" hunuis and toxic aluminum compounds,
and hence injury to a large class of agricultural plants.

(7) Liming makes days more friable and sandy soils

more compact, thus improving the texture of each.

By the flocculation of the small particles of the former,

water passes into them more readily and the danger
of serious washing is thus diminished. (8) Soluble
phosphates are less liable to be lost or changetl into

unassimilable forms in soils containing lime. (9)

Lime les.sens the danger of the destruction of nitrates,

especially in soils which are in bad physical condition.

Large quantities of lime should not be employed on
sandy soils in a single application, although there is

less danger in using ground limestone than in the
employment of either burned or slaked lime.

The repeated use of highly magnesian lime is fraught
with possible danger, although if applied only occa-
sionally in the place of ordinary lime the magnesia
maj' sometimes prove highly beneficial.

The use of lime, whether in wood-ashes, burned
lime, slaked lime, ground limestone, or combined with
organic acids, incre;ises the tendency to alkalinity of

the soil, and hence makes it more favorable to the
development of at least the common potato-scab,
provided the fungus, which is the direct cause of the
di.sease, is already in the soil or is introduced into it

on the "seed" tubers.

The "root-rot" of tobacco, chlorosis of pineapples
and the "dry spot" of oats may be promoted by exces-
sive liming.

The disease which develops upon turnips and upon
certain other plants, known as "club-foot," or "club-
root" and "finger-and-toe," is lessened to a marked
degree by large applications of lime. For this purpose
burned and .slaked lime are the mo.st eflicient forms to
apply.

.Slaked lime i.9 usually applied to land, for ordinary
purposes, at rates ranging from half a ton to two and
a half tons to the acre, and at intervals of four to six

years. Slaked lime usually contains Oh to 70 per cent
of lime and magnesia; burned lime bcft)re slaking con-
taias '.X) to 98 per cent of lime and magnesia, whereas
ground limestone and high gra<le marl contain from 48
to 52 jx;t cent. The quantities of each of these forms
to employ should be varied in accordance with their
analynis, bearing in mind, however, that it is usually
safer on light .soils to make the applications of burned

and slaked lime relatively smaller than those of groimd
limestone and marl. On all light, sandy, and gravelly
loams whi<'li are likely to become dry, ground limestone
or marl should always be used if possible, but for floc-

culating heavy clay soils, burned or slaked lime is

usually more quickly effective.

Lime should be thoroughly worked into the surface

soil after plowing. Slaked lime can be applied with
much greater safety on .sandy soils if it is first composted
with vegetable mailer, lis beneficial effects in con-
nection with com|)osting have long been known. If

lime is mixed willi layers of loam, weeds, muck, coarse
stable manure and other vegetable and animal matter,

it forms in a few months, if kept moist, an excellent

material for the use of gardeners. If worked over a
few times, at intervals, the fermentation is materially

hastened. The introduction of a little common salt

or of muriate of potash facilitates the process by vir-

tue of the formation of carbonate of soda or carbonate
of potash. In order to prevent the loss of ammonia,
compost heaps should be kept covered with a layer of

moist earth.

The influence of lime on plant growth is often

astounding. Lettuce, sjiinach, beets, onions, musk-
melons, asparagus, clovers, timothy, Kentucky blue-

grass and certain poppies are almost failures on very

2175. Acid lime.—Citrus aurantifolia. (XH)

acid soils until lime is applied. Watermelons, lupines,

.serradella, cranberries, rhododendrons, azaleas and
other plants might be cited, some of which are known to

be indifferent, injured, or even ruined by heavy appli-

cations of lime. Their natural home is on a sour soil.

The Early liichmond ami Black Tartarian cherries are

both helped by liming. The Delaware grape .seems to

be helped by liming in a greater degree than the Con-
cord. The Blackcap raspberry does not respond to

liming on a very acid soil whereas the Cuthbert, a
red variety, responds favorably to the treatment.

The quince is more in need of lime on an acid soil than
the apple, pear, or pe.ach. The American linden and
American elm are helped by lime on acid soils whereas
the white birch may show utter indifference to it. The
success of the beech on the limestone soils of Europe
indicates its natural home. Chestnut trees are said

not to thrive well on limestone .soils, and the heavy
liming of certain s[)ruces and pines is often injurious,

although it is reported from France that the light

liming of certain soils which were presumably exceed-

ingly acid has sometimes been found helpful. Goose-
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berries and ewrrants are often helped by liming on
soils where liming is detrimental, or of little or no aid,

to the strawberry.
The state of Rhode Island owes its fame as the home

of the Rhode Island bent to the fact that this grass can
persist on very acid soils wherea-s many other gr;isses

fail. On such soils there is but little likelihood that the
common poppy will ever become a pernicious weed
as it has in many of the wheat-fields of P^urope. Such
soils are, however, the natural home of the common
sorrel. Among the cereals, Indian corn and rye are

best adapted to acid soils, and these are followed in

turn by oats, wheat, and barley.

The following table compiled from the results

obtained at the Rhode Island Agricultural Experi-
ment Station shows, numerically, some of the striking

contrasts between different kinds of plants as concerns
their response to liming.

out America. There is no doubt but that it will event-
ually occupy a much larger place in our markets.
The cultivation of the lime is confined to regions

where frosts are practically unknown. In the dormant
or winter season, the trees respond very readily to
rising temperatures, new and very tender growth
starts and if a drop in temperature sufficient to cause
frost follows, as it so often does in many regions where
its culture has been tried, the trees suffer severely.
Attempts are being made to secure a hardy fruit by
crossing with the kumquat (see Limequal).
Of the varieties in cultivation, Tahiti and Persian

are much the same. The fruits are as large as ordinary
lemons. These are somewhat hardier than the smaller-
fruited seedling Mexican limes. Palmetto and Ever-
glade are two varieties of Mexican limes, originated,
named and described by H. J. Webber, (Yearbook
United States Department of Agriculture, pages 279-

Name of plant

Flowering plants.

Galega officinalis, Goat's Hue Height, inches
Salvia splendens, Scarlet Sage Height, inches
Silene orientalis, Catchfly Height, inches
Lalhyrus odoratus, Sweet Pea Number of blooms

Trees.
Elm, American .Average gain in diameter in four years
Peach, Early Crawford .\verage gain in diameter in four years
Plum, Burbank, Japanese. . .Average gain in diameter in four years
Spruce, Norway. .\verage gain in diameter in four years

Small fruits.

Blackberry, Snyder Pounds of fruit

Currant, Prolific Pounds of fruit

Cranberry, .American Bell Pounds of vines
Raspberry, Blackcap Pounds of fruit

Raspberry, Cuthbert Pounds of fruit

Vegetables.

Asparagus Pounds
Beet, Eclipse Table Pounds
Lettuce, Butterhead Pounds
Cantaloupe, Netted Gem Pounds
Watermelon, Phinney Pounds
Onion, Large Red Wethersfield Pounds

Very acid soil

Unlimed

10.0
6.0

30.0
780.0

2.1

2.7
1.1

.30.2

1.3

1.7

5.1

6.0

0.0
0.2
0.02
0.0

223.8
0.3

Limed

39.0
0.0

25.0
3,433.0

2.6
3.1

1.6

1.1

.52.1

5.2
0.3
3.2

12.8

9.2
164.2
44.4
88.8
166.3
41.5

Moderately acid soil

Unlimed

22.0
6.0

30.0
2,777.0

2.6
3.0
1.6

1.7

30.2
2.5
1.5

7.0
7.0

2.1

70.1
5.3

:iO.S

364.1
24.0

Limed

50.0
6.0

24.0
3,591.0

3.0
2.8
1.9

1.4

17.5
8.5
0.3
2.9

14.3
196.0
50.8
116.0
230.5
44.3

It is of interest to note the poorer result with Silene

orientalis where the soil was made more nearly neutral

or alkaline, and the almost fatal effect of liming on the

cranberry vines. This result should be compared with
that with the sweet peas and beans. H. J. Wheeler.

LIME (Fruit). The acid lime (Citrus auranlifolia;

see volume II, page 782), Fig. 2175, is found in most
parts of the tropics, and is commonly cultivated or
found growing in a semi-wild state in India, Ceylon,
the Malay Archipelago, West Indies, tropical Mexico,
and to a lesser extent on the Keys and in the warmer
parts of Florida. The West Indian Islands, Mont-
serrat and Dominica, are noted for their commercial
production of lime fruit, lime juice and citrate of lime.

In California, the lime is grown as a home fruit in some
parts, but as it does not possess the hardiness of the
orange or lemon, it is of no commercial importance. The
sweet lime (C limetta) is perhaps a hybrid, worthless

as a commercial fruit in America, though grown and
used in other countries.

In the eastern United States, the limes so largely

used at the soda fountains are secured mostly from the

West Indies, packed in barrels and imported via New
York, although part f)f the supply comes from the

Florida Keys. The supply of the western states comes
from Mexico, for the most part. These limes, the prod-
uct of seedling trees, .are variously referred to as \Iexi-

can, West Indian or Kej- limes. In tropical countries,

where limes may be secured at all seasons of the year,

they are u.sed almost entirely in place of lemons, and
each year it is becoming a more important fruit through-

281, plate XX, 1905). These have neither been intro-

duced nor planted commercially. Their merits in a
large way are therefore unknown. There is no question
but that the careful selection, and propagation by
budding, of Mexican limes would be well repaid.

Thornless is a recently introduced variety from Dom-
inica of the Mexican type. The absence of thorns is a
desirable feature. Bearss and Imperial, of the same
general type as Tahiti, are grown in California. In
the colder citrous sections the true limes may be
replaced by the calamondin (Citrus mitis), a very
prolific citrus which produces a small acid fruit of excel-

lent flavor, resembling a small tangerine in color,

shape and rind. Rangjiur is an acid fruit, the size of a
small lemon, round or oblate, orange-red in color, with
deep orange-colored flesh, high quality and excellent

flavor. It is often referred to as a lime from which it

is distinct. Bonavia refers it to the Suntara orange
group of India. It is hardier than the true limes, in

fact it ranks with the sweet oranges in this respect and
is worth planting where the true limes cannot be grown.
The Mexican lime, grown as seedlings, is not particu-

lar in its soil-requirements. It grows and seems to

flourish on poor sandy soils, or on rocky soils. It will

grow and bear fruit in considerable quantities even
when neglected and left unfertilized and uncultivated.

These limes arc produced in Florida on the lower East
Coast and on the Keys, where an association has been
formed for handling the crop. In other parts of South
Florida, Tahiti and Persian have been planted in groves,

in considerable numbers, and the fruit thus far has

sold at good prices for local consumption.
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Limos may bo grown ju; stHnllings or they may be

pnn>asate<l by budding on sour orange or rough lemon

In orchani i)lanlinRS,.tho seedlings are set 12 to If)

feet apart eaeh \va>- aiid tlie budded ti-ees about 20

fe*t. The eultivatioii. fertilizing and general care are

the same :us for other citrous fruits.

The fruit is gathered when full grown, but while

still green, packed and shiiipcd immediately. Cmv-
fully handled, they keep well, but do not usually stand

up so long as processed or cured lemons. It is some-

times stated that the Tahiti lime is a poor keeper.

This is often due to the attacks of fungous diseases

which C!Ui be guarded against.

They iire attacked by the ordinary citrous insects.

Anthraenose or wither-tip is the most .serious fungous

pt>st. This destroys the smaller twigs and branches

and pro<luees hard wart-like sjHits on the Mexican

lime fruit. It may be held in check by careful pruning

out of dead and diseased wood and by sijraying with

bordeaux mixture. H. II.vrold Hume.

LIMEQUAT (from lime and [kum] quat). Fig.

217G. Hybriils between the common lime {Citrus

auranlifofia) and the oval or roim<l kumquats (For-

tunella margarita. F.japonica). This new and promising

2176. Fruiting branch, and fruit and seeds in ^
cross-section, of an oval limequat. ( X l-ii

citrous fruit was originated by the writer in 1909 by
crossing the common WY'st Indian lime with the kum-
quat. While the lime is the tenderest of all commonly
grown citrous fruits and is frefiuently frozen to the

ground even in .southern Florida, the kumquat, because
of its remarkable winter dormancy, is one of the har-

diest of the evergreen citrous fruit tre('s. The limequat
p>ssesses in large measure the cold-resistance of the

kumquat and can be grown in regions too col<l for th(!

lime. The limequat al.so shows resistance to citrus

canker, a destructive bacterial disease, caused by
FuewlomoTuu citri. Limequats vary in .size, some
being no larger than a large kumquat, while others
are the size of a lirne. The skin is thin and has an
agreeable aroma and flavor; the pul[) is juicy an<l

pleasantly acid. This hybrid, which fruited for the
first time in 1912, is a vigorous grower and a heavy
bearer. It is being tested in the .South.

Waltek T. Swingle.

LIMNANTHEMUM : Xi/miiltoiiles.

LIMNANTHES (Cireek, marxh _flowir). Limiian-
tli(ici;i . \ few species of American annuals growing near
the water. Low, dilTuse, rather fleshy: Ivs. pinnately
dis.sectcd: lis. white, yellow or ro.sy, solitary on axillary

peduncles, regular, the parts in t's-ti's; seiials valvate

in the bud; glands alternating with the petals; stamens
\isually 10: carpels distinct or nearly so, at first fleshy,

at length hard and wrinkled, indehisccnt, .separating

from the short axis; ovule solitary. By .some authors
this genus is kept in ('.craniacea\ but this and Floerkea

arc by others separated in a small family Limnanthacea?.
The two genera are sometimes combined, but Floerkea

is :5-merous anti Limnanthes is commonly 5-merous,

and there are other dilTerences.

Doiiglasii, R. Br. (Floerkea Douylasii, Baill.).

IMi:.\Dow F().\M. Spreading, branche<l and glabrous

yellow-green low herb with handsome white-yelhiw fra-

grant fls. nearly 1 in. across, cult, as a garden annual:

about 1 ft. high: Ivs. pinnate; Ifts. sharply lobed or

parted: jjetals oblong-spatulate, notched at apex, more
or less yellow, white toward the tip : fr. smooth or slightly

corrugated. Calif., Ore. B.M. 3554. B.R. 1673. On.

72, p. (ill. G. 4:3.—The fls. vary somewhat in color:

usually the petals are white with yellow toward the

base; sometimes roseate and yellow. L. grandiflbra (fls.

larger) and L. svlphiirea are garden names. The plant

is easy of cult. L. H. B.

LIMNOBIUM (living in pools, from the Greek).

HtjdrdchariUicrse. American aquatic herbs, one of

which is in the trade.

Stemless plants, spreading by means of runners,

the large Ivs. floating: mona?cious, the fls. arising

from spathes borne on the rootstock, the pistillate

single from a spathe and the staminate 2-4 from a

si)athe, all with white .segms. or petals, the inner ones

being very narrow; stamens in a colunm, bearing

anthers at unequal heights; ovary with several (6-9)

locules and as many stigmas, ripening into a many-
seeded berry. As defined by some writers, the genus

comprises a single species, L. Spongia; others unite

with it the diu'cious Hydromystria (incl. Trianea),

2 or 3 species of Trojj. Amer.

Spongia, Rich. (Hydrocharis Spongia, Bosc. L.

BSsci, Rich.). Amekican Frogbit or Frog's-bit (the

European Frogbit is Hydrocharis) . A neat floating plant,

with pur|)lish, hanging, hairy roots and long-stemmed,

orbicular, cordate or ovate Ivs. 1-2 in. long and pur-

plish beneath. Lake Ontario to Fla. and Texas.—Good
lor the aquarium. According to William Tricker, its

mottled foliage and silky rootlets are very attractive

and make it valuable in small areas or tanks, but when
grown out-of-doors in summer in tubs or pools, it is

very vigorous and soon becomes crowded; the Ivs.

instead of floating, then appear in an erect state, the

spongy condition of floating Ivs. having disappeared;

it is really a floating plant, jirop. by division of runners,

antl should not be placed in shallow water, where it can

readily root into the soil.

L. stoloni/cTum, Griseb. (Hydromystria stolonifcra, Mey.
Trianea boKotonais, Karst.), is mure sturdy in habit, of a lighter

color—especially in winter—does not make such long runners, and
forms more compaet and attractive rosettes of Ivs. Mex. to Para,

guay: Trinidad. L H. B.

LIMNOCHARIS (from Greek, referring to marsh
habitat). liiitomnccx. Water plants, .suitable for aquaria

and for i)lunging in pools in simimer.

Perennial aquatic herbs, stoloniferous, with lanceolate

or ovate, petiolate, emers(«l Ivs.: fls. perfect; sepals 3,

I)ersistent; petals 3, thin, fugacious; stamens numer-

ous, the outer ones sterile: carpels 15-20, verticillate,

style none, stigma sessile and extrorse.—Two species

are admitted by Buchenau, (Engler's Pflanzenreich,

hft. 16. 1903), both tropical American. I'rom Hydroc-
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leis it differs in its more numerous vertieillate carpels,
no style anil different stigmius.

flava, Huehen. (L. I'liiiiiicri, Rich. L. emarg-inhta,

Humb. i^c Hoiipl, Alisiiia JlariDn, Linn.). Sts. erect,

angled, 10- Ui in. hisli in bloom: Ivs, erect, standing
out of the water, the blade from lanceolate to broad-
ovate, cuneate or cordate at base: fls. in umbel-like
clusters of 2-12, tlie peduncle ;j-angled and toward the
top 3-winged; sepals broatlly ovate antl obtuse, green-
ish; petals broadly ovate or orbicular, yellow: carpels
15-20, scarcely cohering. W. Indies and S, .Vmer.
B.M. 2525.

—

Limnocharis flava is entirely distinct from
Hydrocleis nijmphoides (which see). The light green
oblong, blunt Ivs. are very characteristic and ornamen-
tal; petiole triangular, 1-2 in. high: the fls., produced
on a scape, are pale yellow bordered white. Seed is

produced very freely, and as the seed matures the
scapes fall to the water, the seed rii^ens and sinks to
the bottom, and when grown out-of-doors, sometimes
renews itself the following season. The fl.-scape, as soon
as it rests on the water, throws up a shoot, which pro-
duces another plant in a short time, which again pro-
duces fls., seeds and shoots, and so on. The plant may
be grown in pots or tubs or planted out in shallow
water in early smnmer. William Thicker.

L. H. B.

LIMODORUM (mvadow gtft, from the Greek).
Orcbidacis-. \ name adopted by some authors for what
h;is been known as Calopogon, comprising a half-dozen
species of scapose cormous herbs bearing attractive

rose or purple (rarely white) fls. in a spike or raceme.
Transferred to this genus, the grass-pink (Calopogon
putchellus) is given the name L. luberosum, Linn. All

the species are found in E. N. Amer., from Newfound-
land to Cuba and the Bahamas. L. tuberosum is some-
times transferred to bog-gardens; see Calopogon for

cult. A southern species, L. multiflbrum, Mohr,
growing in Fla., is recommended for bog-planting S.

The single If. is linear: scape to 16 in. tall, bearing deep
purple fls.; lateral sepals ovate, acute; petals ovate or
obovate; middle lobe of lip broad-cuneate, about 3 gin.

''ide. L. H. B.

LIMONIA (derivation uncertain). Rntaceie. An
invalid generic name usually misapplied to Hesperclhusa
crenidala, which see. A number of species belonging to

very diverse genera were formerly placed in Limonia.
See Feronia.

L. acidlesima, Linn.=Feronia Limonia.

—

L. acidissima, Auct.
(not Linn. )^Hpsperethuaaprenulata.

—

L. ariffutdsu, Wight & .\rn.^
Alerope angulata.

—

L. bilorulari.^. Ro,xbg.=Severinia buxifolia.—L.
crenulata, Roxbg.= Hesperethusa crenulata.

—

L. Demeitsei, De
Wild.^Citropsis Preussei (?).

—

L. Engleridna. Perkins=Ch£Eto-
spernium glutinosa.

—

L. gabonensis, Engler=Citrapsis gabonensis.—L. glulindsa, BIanco=Ch£eto3permum glutinosa.

—

L. Lacourtihna

,

De Wild.^Citropsis gabonensisf?).

—

L. monophylla, Roxt>g.=Ata-
lantia monophylla.

—

L. pentaphylla, Retz.=Glycosmis pentaphylla.—L. Pdgrjei, Engler=CitropRig Schweinfurthii(?).

—

L. PrpAissei,
Engler^Citropsis Preussei.—L. scdndens, Roxbg.^Lavanga scan-
dens.

—

L. Schwein/nrfhii, Engler=^Citropsis Sehweinfurthii.

—

L.
spindsft, Spreng.^Merope angulata.

—

L. trichocdrpa, Hance=^Pon-
eirus trifoliata.— £.. trifdlin, Burm.=Triphasia trifolia.

—

L. Iri/uluila,
Linn. == Triphasia trifolia. — L. ugandensis. Baiter= Citropsi-s
Schweinfurliiii.

—

h. Warneckei, Eng!er=^BaIsamocitrus paniculata.

Walter T. Swingle.

LINANTHUS (flar fltnnr). Polemoniace^ . By
Gray, Peter and others included in Gilia as a section or
subgenus, but by .some authors kept distinct. L.

dinsifldrus, Benth., is described on page 1:^:57 as

Gilia densiflnra. It is advertised as "California phlox."
It is an old garden annual, very attractive when sown
thickly as it makes a mass of lilac bloom. The plant is

native in the Co;i,st ranges and valleys of Calif.

.About a dozen West .\merican gilias are now included
in this genus by .some wTiters, one other of which, L.
anilroKarats, Greene ((rilia andrimircii, Stcud., p. 1337),
is sometimes grown as a flower-garden annual.

L. H. B.

LINARIA {Liniiiii, llax, which the Ivs. of some species
resemble). Scrophiilariacici-. Low herbs, .sometimes
subshrubs, several species cultivatetl for the odiUy
irregular flowers and others for the festooning foliage.

.Vimual, biennial, perennial: Ivs. alternate, or .some-

times subverticillate, in the erect-growing species
mostly narrow and entire: fls. solitary in the axils, or
in terminal racemes, yellow, white, blue or purple;
corolla personate or grinning, 2-lii)ped, usually 1-

spurred at the base (in rare or .so-called peloria states
5-s])urred); stamens 4, ascending in 2 pairs, slender;

style 1: fr. a tlry caps., opening bj- slits or pores near
the summit, many-seeded.—Widely distributed, mostly
in temperate [jarts of the northern hemisphere, of more
than 100 species and with many hybrids. Occasionally
the fls. of the common toad flax (Linaria vulgaris) are
regular. When Linnanis discovered this form, he took
the plant to be of another kind and used for it the
genus I'eloria. This word Peloria is now used generically
for the regular state of any normally irregular fl. Such
monstrosities occur now and then, particularly in the
Scrophulariaceae.

In America, linarias are little known as garden plants,

although they are worthy greater attention. They are
of two general classes,—the hardy perennials (some-
times evergreen) and the annuals. The perennials are
propagated by seeds and by division, usually the latter.

All the species are of easiest culture in any ordinary
soil and exjiosure, and arc largely able to shift for

themselves when once established. The annuals may
be started indoors; or in warm situations they may be
sown where the plants are to stand. Some of the trailing

and cespitose species are good for rock-gardens.

lequitriloba, 2.

alba, 1, 8, 11.

alpina, 6.

aparinoides, 14.

bipartita, 11.

Cynibalaria, 1.

dalmatica, 5.

globosa, 1 (and suppl.
list).

INDEX.

heterophylia, 14.

hubriiln, h.

Macedonica. 4.

niaroccana, 12.

maxima. 1.

nana rosea, 6.

origanifolia, 10.

pallida, 1.

purpurea, 9.

repens, 8.

reticulata, 13.
rosea, 1, 12.

'

speciosa, 4.

splendcns. 14.

splondida. 11.

striata, II.

triornithophora.
vulgaris, 3.

A. Plant completely trailing: Ivs. palmalely veined and
lobed. Subgenus Cymbalaria.)

1. Cymbalaria, Mill. (Anlirrlnnum Cymbalaria,
Linn.). Kenilworth Ivy. Mother-of-Thousands.
Perennial tender glabrous herb, but sowing it.self freely

from seeds, long-trailing and rooting at the joints: Ivs.

cordate-orbicular or reniform, 5-7-rounded-lobed, on
slender stalks longer than the blades: fls. solitary on the
axils, on slender sts., small but pretty, lilac-blue with a
yellowish throat: caps, globular, splitting from the top.

Eu. Var. alba, Hort., has white fls. Var. rosea, llort.,

has pale pink fls. V.ar. maxima, Hort. (L. pallida, Hort.),

has large light-colored fls. Var. globosa, Hort., forms a
compact globular plant: fls. lilac.—The Kenilworth ivy
is one of the most familiar of trailers on greenhouse bot-

toms and in odd corners; also ;vs a trailing basket-plant

in greenhouses anil dvvelling-hou.ses. It is of the easiest

cult., particularly in a moist and partially shaded
place. Prop, by division of the long sts. or by seeds.

It will not stand frost, but the plant will spring up
year after year from seed, becoming essentially annual.

It has become established in the open in many parts of

the E. It is a good basket-plant for poorly lighted

places and is a continuous bloomer. By some botanists,

it is made the type of the genus Cymbalaria.

2. asquitriloba, Spreng. Close-growing creeping
evergreen, i)erennial, with long trailing branches: Ivs.

small, roundish or reniform, fleshy, mostly opposite,

entire or with 3-.") short inucronafe lobes: fls. pale

mauve on i)edi<-els nearly e(|ualing the Ivs.; palate

large, reddish purple; calyx-segms. very narrow. S.

Eu. B.M. 2941.
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2177. Linaria bipartita.

(XH)

AA. I'lant ertcl or marly go (somelimes decumbenl at

biist): Us. long.

11. FU. ijcltow.

3. vulgaris, Mill. (Anlirrli'iuum Liiiaria, Linn.).

To.vd-Flax. BrTTEH-AM>-K(:i;s. Vigorous porcniiial,

siirt^uling frpoly by uiKU'igiouiul

St.-:. anil in tiino forming large and
porsistcnt patchos: sts. .-itrict, nearly

or quite sini|)le, slightly glaucous,

jj. iy^'^'n WSf>' 1~'5 f'- high: Ivs. many, scattered,

»^?\. r.TJ^EiL «lP linear, somewhsit narrowed l)clo\v:

fls. in a terminal .•<i)icate raceme,
erect-spreading, with lianging nec-

tary si)ur, sulfur-yellow, hut orange
on the bearded palate. Ku. .\.(i.

l.'i : 4t)tt.— Extensively naturalized,

and commonly regarded as a bad
weed; but it infests chiefly waste
places, and although dillicult to

eradicate it does not spread very
rapidly. Now and then it a]ii)ears

as an ornamental i)lant. It is more
interesting to the general plant-
lover than to the g.irdener. A
double-fid. form is figured in G.C.
III. 1S:,").")4. The pcloria forms
may have 'i spurs, or no spurs at

airiH.H. 1S.-)1:1.33).

4. macedonica, Griseb. Ro-
bust perennial tpcrhaps some-
times annual) : 2-3 ft. high,

branching, grayish green: Ivs.

narrow-ovate or the upper ones
lanceolate, somewhat cordate
at the ba,se, nearly or quite

sessile, entire: fls. bright yellow, with deeper color on the
palate, in long wand-like terminal racemes. Macedonia;
perhaps a broad-lvd. form of L. ilidmatica. Gn. 4.5: 110.

J. H. III. .30:469.—A good hardy plant, bearing its

snapdragon-like fls. most of the seiuson. Var. speciosa,

Hort., i.s a showy form or strain with large lemon-
yellow fls. bearing an orange-yellow mark on lower
lip: 2-3 ft. : blooms the first year from early-sown seeds,

giving excellent cut-bloom.

5. dalmitica, Mill. .Stout erect perennial, .3-4 ft.,

forming a large clum[): Ivs. glaucous, oblong-lanceolato

to linear-lanceolate, acute: fls. largo, bright yellow,

borne at the tops of the branches in a long loose spike;

spur straight, much exceeded by the corolla. S. E. Eu.
—It is probably to this species or to the last (No. 4) that
L. hybrida and other garden yellow-flfl. forms belong.

BB. FU. blue or purple (running to while in some case.s).

c. Perennial border planl'i-

6. alpina, .Mill. Compact-tufted plants, 6 in. or less

high, with weak and spreading fl.-sts.: Ivs. linear or
lanceolate, mostly in 4's: fls. in short racemes or heads,
blue with an orange-colored palate, the straight or
.slightly cur\'ed, sharp spur as long as the corolla. Alps.

F.,S. 20:2128. G.C. II, 14:10.5.—A pretty little .alpine,

blooming in .luly and Aug. Var. nana rdsea, Ilort., is

.said to be a dwarf and very distinct form.

7. triomithdphora, W'illd. (Antirrhinum Iriornithdpho-
rum, Linn.;. Fig. 217X. Glaucous 2-3 ft. tall: Ivs.

ovate-lanceolat*!, in 3's or 4's: fls. about 3 in a wliorl

thence the name, bearing three. Iiirda), rather large, slen-

der-stalked, violet- and purple-striped, with orange
palate, about 1 in. long, the spur inflated above and
exceeding the lobes. .Spain, Portugal. H.M. .52.5. F.S.
22:2207. M.U. 3:100.—A handsome and interesting
plant, rarely s<!fm in Am(;rican gardens.

8. ripens, .Mill. Erect, or decumbent at ba.se, bu.shy,
1-2 ft, or more, glabrous, with slender creeping root-
Ktock: Ivs. whorled or crowded near the base but scat-
tered above :fl.s. not large, fragrant, in short racemes.

forming a terminal panicle, nearly white but striped

with i)urplish veins; corolla less than '^in. long; spur
variable, u.sually short and conical. Eu.

—
'I'lie L. repoia

alba of lists maj' belong here. L. rcpcns is sometimes
adventive in this country.

'.). purpiirea, Mill. (Antirrli'iniini purpiin-uni, Linn.).
Erect, branched glabrous i)cremiial, 1-3 ft.: Ivs. linear
or lincar-lanccolale, mostly whorled: fls. bright i)urj)le,

in long racemes, the throat bearded with white hairs,

the tube striped; spur about the length of corolla,

curved; calyx-lobes linear-acute. S. Eu. B.M. 99.

10. origanifolia, DC. Perenni.al (sometimes described
as annual), ascending, S-10 in.: Ivs. oblong or obovate,
short-stalked, the upper alternate and lower opposite:
fls. jiale i)urplc, rarely white, yellow in the throat, in a
slender loose raceme; calyx-lobes linear or lincar-

sjiatulate, villous. S. Eu.

cc. Annrtal plaids uf the fl.-garden.

(Sec R. II. 1S9G, pp. 371-4.)

11. bipartita, Willd. Fig. 2177. A foot high, erect,
branching, with scattcreil or verticillate linear Ivs.:

fls. large, in a long racemose spike, violet-jjurple, with
the palate orange-colored above and whitish toward
the base, the spur curved, about as long as the corolla,

standing oblique or horizontal; upper lip parted.
Portugal, N. Afr.—Old-time annual, but it has never
been poi)ular in N. Amer. Var. alba, Ilort., h.as yel-

lowish white fls. Gn. 74, p. 203. Var. splendida,
Hort., has handsome deep purple fls. There is also a
var. striata, Ilort. The Excelsior forms probably
belong here or with No. 12.

12. maroccana. Hook. f.

Plant annual : spike much shorter
and denser than in L. bipartita:

fls. bright violet or rose, with .a

whiti.sh palate, the spur long,

pointed, as long as the pedici^l

and usually hanging nearly par-
allel with the axis of the spike:
Ivs. many, linear, scattered or
whorled, hairy. Morocco. B.M.
59S3. A var. rosea, Hort., is men-
tioned, with deep carmine-rose fls.

13. reticulata, Desf. Fls. pu-
bescent, purjjle, reticulated with
purple, the ijalate yellow or cop-
per-yellow, the spur pointed antl

shorter than the corolla and
pointing downward: spike short:

ivs. linear, scattered or verticil-

late. Portugal. ,I.F. 3:2(50.—An
old garden plant, but little known
in .\iner. Runs into two or three
forms.

14. heterophylla, Desf. (L.

aparimndcs, Dietr.). Annual,
erect, 2-3 ft., with scattered lin-

ear or lanceolate, somewhat
fle.shy, Ivs.: fls. straw-colored,

with a yellow palate, in spicate

r.acemes more or less branching
at b.ase; calyx-lobes linear and
obtuse or somewhat acute. Mo-
rocco, Sicily, etc. B.M. 0041.

Var. splendens, Hort., with vio-

let-bronze fls., is mentioned, pos-

sibly a hybrid.
L. BTOURnonnHtii, Chav. (L. multi-

punctat:!. Hoffmfrg.). Low annual,
with yollow, black-spotlcd fls., oran(^e

on tho palate, and lanreolate or linear

lv8. : 5-S in. liifih. mostly uprifiht.

Spain.

—

h. cannilensin. Duni., is a weedy
native nlant. of no value to ttie gar-

thophora, an old-fashioned den. althouKh sometimes making a
plant, f X '

a) ron.^iderable slif)W in fields in spring: it

2178. Linaria triorni-
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IB annual or bienuiul, strict. 1-2 ft., with very small blue fls.

—

L. globdsa, Hort. Described as nmkiiig dose ro\mded masses,
with glaucous-green Ivs. and lilac fls. L. Cymbalaria(?).

—

L.
tupatiar/dlia, 8teud. A good alpine, making a very low mat: fls.

purple: Ivs. cord.itc or rciiiform, lobed. Corsica. .Sardinia.—L.
muitipunciata, HotTmgg.^L. Uroussonettii.

—

L. Fancici, Hort. (not
Janka), is said to be a beautiful dwarf species with large canary-
yellow fls. and narrow-lanceolate Ivs., from the Orient.

—

L. petra'a,

Jord. Low plant, with rose-colored lis. tinged violet and yellow on
the lip. Eu.

—

L, saxdtilis, Hoffmgg. & Link. Kockwork perennial,
trailing, with thickish lanceolate Ivs., and yellow fls. in short
clusters. Spain.

T H R

LINDELOFIA (Frieilrich von Lindelof, a German
patron of botany). Boraginacea'. Two species of erect

liartly herbaceous perennials from the high Himahiyas,
onecuhivated for t he flowers resembling forget-me-not.

This genus hiis the habit and nutlets of Cynoglossum,
but the stamens of Cynoglossmn are included, while
those of Lindelofia are exsertcd: Ivs. radical and cauline,

the latter alternate and ovate to linear-lanceolate: fls.

blue or purple, often very dark, in long dense racemes;
sepals somewhat enlarged in fr.; corolla with cylindri-

cal tube and cone-like scales in the throat, the lobes

obtuse; stamens .5, with large linear-oblong anthers;
ovary 4-lobed: nutlets with hook-tipped bristles.

longiflora, Giirke (L. speddhilis, Lehm. Cynoglos-
sum longiflbrum, Benth.). Pilose: Ivs. oblong-acumi-
nate, the upper ones heart-shaped or clasping at the
base: fls. deep blue; tube J^'in. long and lobes shorter.

B.R. 26:50. J.H. III. 31:2-3.5. Var. afghanica, Hort., is

offered, 1 ft., of spreading habit. G.W. 10, p. 90.

—

The species is variable, particularlj- in size of corolla.

It usually grows about 2 ft., flowering freely in May
and later. The racemes are about 6 in. long, and have
8-12 fls. The plant is likely to be winter-killed unless

given a sheltered place, good drainage and winter cov-
ering. It is not fastidious as to soil. Easily prop, by
division. It seeds freely and flowers the second year
from seed. Wilhel.m Miller.

L. H. B.f
LINDEN: Tilia.

LINDENBERGIA (J. B. W. Lindenberg wrote on
the liverworts, 1S29). Scroplndariacese. About 16
annual or perenni;il herbs of trojiical or warm parts of

Asia and Afr., differing from Nlimulus in having a
campanulate rather than tubular calyx and the anther-

cells separate: corolla 2-lipped, the tube cylindrical;

upper lip short and broad, emarginate or lobed; lower
li]) larger. 3-lobed and spreading; stamens 4, didyna-
nious, included: caps, oblong or ovoid, dehiscent: plant
decumbent or ascending, .sometimes woody at base,

with opposite dentate Ivs. (or the upper ones alternate)

:

fls. nearly sessile, solitary or in terminal racemes or
spikes, the bracts leafy. L. grandiflora, Benth., has
recently been mentioned in horticidtural literature

abroad. It is a good greenhouse plant in England, with
yellow fls.: soft-hairy, somewhat scandent: Ivs. ovate,
acuminate, coarsely serrate: fls. 1 in. long, in terminal
leafy spikes. Himalaya, to 6.000 ft. altitude. B.M.
773.S. G.C. 111.32:213; 53:27. G.M. 45:610; .56:41.

G. 24:671.—Mentioned sometimes as annual, but it is

perennial in cult. It is a valuable winter-blooming
plant, keeping in good condition 3 months, and may
be grown in compact bu-shy form by being cut back.

L. H. 15.

LINDERA: Benzoin.

LINDSAYA ("Archibald Linds.ay, early English
botanist). Sometimes spelled Limlssra. Pnlypndincese.

About thirty species of tropical ferns, of both
hemispheres, none of which is advertised in Amer.
They are verj' difficult of cultiv.ation. aiid are appar-
ently adapted only as fancier's plants. ,Schiici<l('r. in

his "Book of Choice Ferns," .says they i-sually ilie soon
after importation, even if .apj)arently ir good c(mdition
on arrival. In their native habitat, he says, these
ferns usually creep about in poor, stf ny soil, which is

frequently drenched and washed away by rain. They
net'd a high temperature and humid atmosphere.
Some success has been attained by placing lindsayas
in pots nearly filled with crocks, in which they are
firndy held by two or three pieces of turfy loam,
and by imitating in other ways the natural conditions
described above.

LINNiEA (named after Linnajus, at his own request;
it was his favorite flower). Caprifoliaccse. Twin-
Flower. Ornamental hardy plant grown sometimes
for its delicate pink or puriilish flowers.

Evergreen trailing subshrub: Ivs. ojiposite, small,
crenate, jjetioled, without stipules: fls. in pairs on
slender upright peduncles; calyx 5-parted; corolla
campanulate, 5-lobed; stamens 4; ovary 3-celled: fr.

dry, inilehiscent, 1-seeded.—Only one species in the
colder regions of the northern hemisjihere. There is an
interesting monograph of this variable species by Wit-
trock in Acta Hort. Berg, 4, No. 7, 187 pp., 13 pi.

(1907), where about 150 varieties are described and
figured.

The twin-flowers are half-woody plants with trailing

slender thread-like stems, small, usually roundish per-
sistent leaves and slender-stalked, nodding, pinkish or

2179. Linnsea borealis. ( X '4)

nearly white, campanulate twin flowers. They are

hardy North and are graceful, dainty plants for rock-
eries, preferring a shaded moist position and porous,

peaty or humous soil. Propagation is usuallj' by division

or by cuttings of soft or half-ripened wood under glass.

borealis, Linn. Fig. 2179. Sts. slender, slightly

pubescent: Ivs. short-pctioled, roundish or obovate,

with few crenate teeth, usually ciliate and with scat-

tered hairs above, J-i-J^in. long: fls. pedicelled in 2'8

at the top of slender, upright peduncles; corolla rose-

colored or white, H-'ain. long, fragrant, in the typi-

cal form campanulate, with, the constricted portion

at the base much shorter than the calvx. June-Aug.
N. Eu. and N. Asia. Gn. 24, p. 177. G. 1 :.536. M.D.G.
1910:138. Var. americana, Rehd. {L. nmcricana,

Forbes). Differs chiefly in the corolla being distinctly

tubular at the base, the tubular (lart exceecling the

calyx: Ivs. usually glabrous, but ciliate near the base.

N. Amer., Lab. to Alaska, in the mountains south to

Md. and Calif. B.B. (ed. 2) 3:276. Var. longiflora,

Torr. (L. kmgiflbm, Howell). Fls. more funnelform,

J^^in. long or slightly longer; peduncles 2-3 in. long: Ivs.

generally somewhat larger. Wash, to Calif. A var.

major is listed. In Fig. 2179, (he two large Ivs. in the

foreground do not l)elong tci Linna'a.

For /.. /loribunda, Brauu & Vatke. and other species, see Abelia.

Alfred Rehder.
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LINNEARA uminod aiiparcntly for Liiiiuvus).

Orchitiiicf.r. Thi- Hulos of Horticultunil Xomciicliiturc

ailoptiHl by the suhsoction of Noinoni'laturi' nt the
IntornatioiiiU Horticultural t'on^ross at Hrussols, UHO,
proviilo that "multip'iu'ru- hyhrids receive a conveii-

tioiKil (teneric naiiie. preferably thai of a ilistintiuished

man. to which is added the teniiiiiation am. A dis-

tinct jti-neric name will be formed for each ililTerent

combination of p'uera. Thus all combinalions of the
genera Hrass;\vohi, Cattleya, La'lia and l';])ideiidrum,

no matter in what order they nia\- be intercrossed,

receive the same generic name whicli would be, for

ex:uiiple, Liniicani." The Royal Horticultural Society
^L<)ndon) had proiKised to the Congress that "Future
multigeneric hybrids ^combining three or more genera)
should be given a conventional name consisting of the
n;une of some person eminent as a student or as a
grower of orchids, followed l)y the termination 'ara'."

"A si'inirate geiu'rie name shoukl be coined for each
distinct combinaticm of genera. Thus, Brassocattleya
X EpiUelia. and Bra.ssodendrum x Bra-ssocattleya, and
Bnussola-lia x Epicattleya, and Bnissohelia x Epiden-
drum. and all other possible combinations of those four
genera would be designated by one name, e.g., Adamnra,
wliile a second generic name, e. g., Linncnra, would
nee<l to be coined for Diala>lia x Br;i.ssocattleva, and
this would stami for all combination,s of the four
genera Diacrium, L;rlia. Bra.ssavola, and Cattleya."
The Congres.s adopted Linneara for the hybrids of

the genera Brassavola, Cattleya, La'lia, |Epidendrum.
The name Adamara was not adopted. Neither name has
become current; see also Lowiara. L jj g

LINOSPADIX (Greek, linear spadix). Palmacex.
Dwarf unarmed palms varying considerably in foliage.

Flowers monoecious, spirally arranged on the erect
spatli.x which appears among the Ivs. : Ivs. terminal,
flabelliform, deejjly 2-cut, the apex of the lobes some-
times cut and thread-like.—Eight species all from New-
Guinea. The genus is allied to Bacularia, but Bacvilaria
has premor.se If.-segms. and erect anthers fastened at
the base, while Linospadix has acuminate If.-segms. and
versatile anthers fastened on the back. Linospadix
is distinguished from Howea (which see) by the sta-

mens 6-9; pistillate fls. with f>-9 staminodes: ovule
parietal. The best known species, L. Petrickiana, is of
uncertain botanical affinity. The name does not appear
in botanical literature. This is a handsome pinnate-
Ivd. palm of compact growth and well furnished with
foliage, at lejist while in a young state. In its juvenile
condition, the Ivs. of L. I'llrickiatM are simply
bifid, the pinnate form gradually appearing as the
plant attains age. It was intro. in 1899 by Sander
<t Co., who say: "The slender, alternate pinna' are
slightly arched. The base is netted with brown fiber,

.«mall, hair-hke glumes of the same color being apparent
on the younger fronds and leafstalks. The young fronds
are colored similarly to those of Arira Ilxituatinii, and
when developing have the luster and brilliancy of new
copper." Cultural conditions suited to the needs of
calamus and da-monorops will be most likely to suc-
ceed with linospa<lix, and include a temperature of 70°,
plenty of water, and .some shade throughout the year.

Petrickiina, Hort. Sander. Pinna- once cut from the
ajXiX to a third or fourth the length of the pinna;
laterally cut about six-sevenths of the way from the
tips of the sf'gms. to the rachis: premature basal Ivs.

cut once from the apex to half their length, the 2 lobes
uncut. G.C. III. 24:2!)9.

L. LenpMii, Ilort. San'Ipr. I'riM-rtain as to botanical alBnity.
p«frhap« tiif pr*!rwlinK. Narnc nr-vr-r puhliMhtd in botanical litera-
ture. Shown at Ghent in lOfCi. G.C. III. .j.i, suppl. to April 25.—L. Mu-tuAUzii, C. H. WriKht. A low. Hteinle»8 palm, with a
dfmw:ly crowriwj clujiter of 2-cut. flabelliform, plicate Ivs.: Bpadix
Blender, nodding, about 1-2

',i ft. long, bearing numerouH attrac-
tive, pale yellow &». New Guinea. H.W.HOM:,. Not in cult, in
AmcT., but an attractive little plant. ^ rr^

LINOSYRIS (Liiiiiiii and Osyri.-!, which genera it

resembles). Coiiipdsiln'. One species, L. vulgaris,

Ca.ss., CJoLDiLOCKs, of Eu., is a good hardy perennial,

growing '2-2 ft. high, aiul bearing numerous small pale

yellow usually rayless heads: sts. strict (from a hard
root), striate, glabrous, bearing many alternate, small,

linear, entire Ivs.: involucre ind)ricated, the numerous
narrow bracts shorter than the florets and pappus:
achene compressed and silky. The |)l:uit grows natively
in rocky and stony places and along gravelly banks of

rivers in England, Wales, and through Cent, and S.

Eu. to the Caucasus. It is an excellent late summer
and fall bloomer, thriving well in any good garden or
border. Proj). by division.

The genus Lynosj'ris is referred to Aster by many
hotani.sts, the above species then becoming Aster Lino-
si/ria, Bernh. It is also known as Chrysoeoma vulgaris,

Linn. Horticulturally, it is distinct, with its yellow
heads and ])eeuliar habit. From Aster it differs techni-

cally in the absence of rays and in yellow flowers,

but rayed heads are sometimes foinid. In this work,
the yellow-flowered asters are kept distinct in this

genus and Calimeris. As u.sually separately defined,

Linosyris contains several species. l H. B.

LINUM (classical name). Including CathartoVinniii.

Linace:e. Flax. Ornamental flowering plants, annual
and perennial; one is the fiber-yielding flax.

Erect-growing i)lants, bearing tough cortex, with
narrow alternate (rarely opposite) and mostly entire

Ivs., and showy 5-petaled fls. which open in the sun-
shine: stamens 5 and alternate with the petals, usually

united at the base, staminodia sometimes present:

ovary single, 3-5-loculed, bearing as many styles as

locules, and ripening into a dry caps, which may or

may not be dehiscent: fls. red, blue, yellow, white,

borne in terminal racemes or cymes, and, although
each fl. may be short-lived, the continuity of bloom
makes the plant showy.—Species 90-100, in temperate
and warm regions about the globe, about one-fourth of

which are in the U. S.. There are two horticultural

sections,—the annuals and perennials. All are of easy
cult, in an open and warm jilace, fully exposed to the
sun. Seeds of the animals may be .sown where the
plants are to bloom or they may be started under glass.

The perennials often bloom the first year from seed, and
.seeds are often used to pro|). Iliem: hut the plants may
be divided. The species with capitate stigma and
glandular sepals, mostly yellow-fld., are by some authors
separated as Cathartolinum.

INDEX.

album, 8.

alpinum, 11.

angustifolium, 2.

arborcum, 5.

austriacum, 10.

coccineuni, 1.

flavum, 'S.

1.grandiflorum,
humilc, 2.

keriiK'sinuni, 1.

Lewiaii. Vt.

monuKynuni. (i.

narbonnensp, 12.

percnne, 8, 9, 10, 11.
rubruni, 1.

salsoloides, 7.

sibiriciim, 8.

"u.sitiitiysinium, 2.

viryinianum, 4.

A. Plant annual: Jh. red or blue.

I!, lilooin of the red series.

1. grandiflorum, Desf. Flowering Flax. Fig.

2180. Erect, branchy, 1-2 ft., glabrous: Ivs. many,
alternate, broadly lanceolate to oblong, sessile or nearly

so: fls. terminating very slender pe<licels which .are l-:3

in. long, the obovate pet.als wide-.s]ireading (fl. 1-132
in. across, and something like a single-fid. pink) and
much exceeding the jjointed scarious-edged .sepals.

N. Afr. B.M. 49.56. R.H. 1S4S: 401.—Very serviceable

garden an.Mial, anfl popular for its glossy bright fls.

The color v. tries in the shades of red. Var. rflbrum has
bright red I's. Var. kermesinum is crim.son. \'ar.

coccineum, 1 ort., is a scarlet-fid. form.—In a warm,
sunny jjlace, 'he flowering flax makes a very satis-

factory i)lant )! long period of bloom. It is not

adapted to cnttrig, since th(^ fls. are not durable. W'ill

not stand frost.
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2180. Linum
graDdiflorum.
(Natural size)

BB. Bloom blue.

2. usitatissimiim, Linn. Flax. Much cult, for lin-

seed and for fiber, and running wild along railroads and
in fields: 2-3 ft. high, very slender-branched, glabrous:
Ivs. small, linear or lanceolate, acute, alternate: fls.

about J^in. across, light

blue, .soon withering: ])od

large, m o s 1 1 y exceeding
the soarious-edged sepals,

nearly or quite indehiscent,

the septa not
c i 1 i a t e . L

.

'hfimile, Mill.,

also cult, and
sometimes es-

caped, is lower
and has a de-
hiscent caps,
with ciliate
septa. It is

jirobably only
a form of the

above, and it has run
wild in this country.
—Flax has been cult,

from time imm e -

morial, and it is un-
known in an origi-

nally wild state. Some
authorities consider
it to be a modified
form of L. pcrenne;
others think it to be
derived from L. an-
gusiifolium, Huds.,

an annual or perennial species with smaU fls., short

linear Ivs., and decumbent st., growing from England
to VV. Asia.

AA. Plant perennial: fls. yellow, white, or blue.

B. Bloom yellow (L. trigynum, whieh may be sought here,

will be found under the genus Reinwardtia).

3. flavum, Linn. Erect from a somewhat woody base,

glabrous, 1-2 ft.: Ivs. lanceolate or linear, alternate: fls.

golden yellow, in a much-branching cyme, the showy
petals much exceeding the glandular-ciliate sepals. Eu.
B.M. 312.—A good half-hardy perennial, but not popu-
larly known in this country.

4. virginianum, Linn. (Calhartohnum t'irginianum,

Reichb.). Perennial, producing .suckers, 1-2 ft., gla-

brous, branched above: Ivs. thin and deep green,

elliptic-lanceolate to narrow-oblong or the lower
spatulate, 1-nerved: fls. yellow, about Jain, broad,
scattered; sepals ovate, short-pointed, entire or nearly
so; styles distinct: caps, depressed-globose, 10-celled.

Maine to Ga. and Ala.—Offered as a good garden
perennial.

5. arboreum, Linn. Small .shrub, .spreading: Ivs.

wedge-shaped, obtuse, recurved: fls. few and large,

clear yellow, in close clusters; sepals acuminate.
Crete. B.M. 234. On. 77, p. 435.

BB. Hlnom while.

6. monogynum, Forst. Variable glabrous perennial
1-2 ft. higli, sometimes woody .at ba.sc, the sts. simple
or branched, erect or spreading: Ivs. many, scattered,

1 in. or less long, linear-oblong to linear-subulate,

1-3-nerved: fls. white, often 1 in. diam., in terminal
corymbs; .sepals acute, ovate to ovate-lanceolate;
styles united at ba.sc: caps, broadly ovoid, large. New
Zeal. B.M. 3.574. J.H. III. .57:13.—An attr.active

species.

7. salsoloides, Lam. Perennial, evergreen, 1 ft.,

woody at base, the sts. branched and somewhat twisted:
Ivs. small, setaceous: fls. white with purple eye; sepals

ovate, acuminate, with glandular hairs at middle.
Mediterranean Alps. G.C. III. 54:42. G. 36:681 (var.

nauum).—A showy species.

BBB. Bloom blue {running into white varieties).

S. perenne, Linn. Fig. 21S1. Erect-growing and
branchy, glabrous, 1-2' 2 ft- tall: Ivs. linear and acute,
alternate: fls. rather small, azure-blue (there is a white-
fld. form; var. album, Hort.), on the ends of slender
pedicels, the styles and stamens of different lengths (fls.

heterogonous) in different fls. : caps, ovoid, dehiscent,
on inclined pedicels. Eu.—Worthy hardy perennial,
summer-blooming, often flowering the first year from
seed. L. sibirieum, DC., belongs with this species.

9. Lewisii, Pursh (L. -perenne var. Lewisii, Eaton &
Wright). Prairie Flax. The W. American repre-
sentative of" the above, and scarcely distinguishable
from it except that the fls. are not heterogonous, pedi-
cels more erect in fr. ; calyx-nerves not evident: fls. IJ^
in. across, clear sky-blue, very pretty. Wis., west and
south.

10. austriacum, Linn. (L. perenne var. av^lrlacum,
Voss.). Lvs. linear, punctate: fls. rather small, violet-

red or light blue: fruiting pedicels horizontal or reflexed.

Austria.—Hardy N., growing 1-2 ft. high and blooming
all summer.

11. alpinum, Linn. (L. perenne var. alpuium, Voss).
Low, about 6 in., with erect shoots: lvs. small, crowded
below, pellucid-dotted, linear-subulate: fls. few, large,

blue; inner sepals obtuse, the outer ones somewhat
acute. Eu.

12. narbonnense, Linn. One to 2 ft. high, forming a
spreading clump, glabrous and slightly glaucous, and

2181. Linum perenne. iXii)

very handsome for rockwork: lvs. linear-larceolate,

pointed, alternate: fls. 1 ' 2 in. across, on slender [jcdicels

in loose panicles, azure-blue, with white eye and white
stamens. Eu. G.C. III. .50:468. Gn. 52," p. 401. G.
26:460.—Blooms in late spring and early summer;
a good hardy species.
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L, MmpanuhUum, Linn. Perennial vellow-fld. species from S.

Eu.. 1-1 ^7 fl.. Rlaucous: l\'S- on st. oblivnreohite. acuniiimte, alter-

nate. LB.<.\ 13; 1254.

—

L. Chamissdnis, Schicde (L. Macraoi,
B,M. 5474. noi Beuth.>. Perennial, woody at base, with searii-t

bu<is »iul yellow lis.: l\-s. sfciff. lanceolate, acuminate: sepals ovate,
acuminate: 1 ft. Chile.

—

L. ;»ii6<S(rnvS, Soland. Perennial, with
lafKC pink fls. shadeil with dark purple lines, the petals 3 times as

lanit as calyx: Ivs. oblong and obtuse t*> lanceolate and acute. Asia
Minor.

—

L. trti/t/num, Uoxbg.=^Heinwardtia trijo'na.

L. H. 15.

LIPARIS iGreok, fal, shining). Orchidctcese. Erect
little plants with stems in some species 1 foot hifih,

bo;u-in(; one or several leaves and a terminal raceme
of small, rarely meiiium-sizetl flowers.

Herbs, tern'strial or epipliytie: sts. sometimes thi<'k-

eneti at the base into a small pseuiiobulb, sheatlie<l by
scales: Ivs. few, broad, contracted into sheathing
petioles: fls. whitish, greenish yellow or purplish;
sepals and jietals nearly equal, linear, sjjreading;; col-

umn long; lip nearly plane, often with 2 tubercles
above the base.—A large genus, containing over 100
species, distributed over the warm .nid temperate
regions of the entire earth. By some, the name Lei)tor-

chis is used for this genus, but Liparis is retained by
the "nomina conservantla'" of the Vienna Congress.

L. lUiifolia should be planted in well-flrained soil; a
shady bank is preferable. L. Los.siiii delights in a wet
situation, just at the edge of the water.

liliifdlia, Rich. Tw.wulade. Plants 4-10 in. high:
Ivs. oval or ovate, 5 in. long: raceme witli many purplish
fls.; labellum large, weilge-obovate. Succeeds in well-
drained soil on shadv banks; woods and thickets, E.
N. Amer. B.B. 1:471). A.ti. 12:1.5:3 and 13:.517.—
Procurable from Dutch bulb-dealers and dealers in
native plants.

LcEselil, Rich. Plants 2-8 in. high: Ivs. elliptic-

lanceolate, 2-C in. long: raceme with few greenish fls.;

lip obovate pointed. In wet thickets, N. Amer. and Eu.
B.B. 1:477. G.C. II. 21 :144.

L. atropurpurea, Liudl. Plants I ft. or more high: Ivs. 2—4,
nearly round, aruminate plicate, near together at the upper
part of the St.: raceme many-fid.; fls. chocolate-purple; lip oblong,
obtuse, recurved. June. Ceylon. B..M. 5529.—The most orna-
mental of the genus.

—

L. Caillei, Finet. Dwarf: racemes several-
fld. : scape 4-winged : Ivs. membranous, not plicate. French Guinea.—/-. lacerata, Uidl. Kacemes about 8 in. long; sepals and petals
yellowish, oblonK, obtuse; lip orange-red. Borneo.

—

L. narta, Rolfe.
Plant ver>' small: fls. dark purple, remarkable in having a very
broad, nearly straight column. Annam.— />. rhotlochila, Rolfe.
Scape many-fld. ; sepals and petals light green; lip reddish crimson.
Java.

—

L. tahuUirit:, Rolfe. Raceme lax; fls. purple; dorsal sepal
oblong-lanceolate, the lateral oblong; petals filiform; lip reniform,
denticulate. Pcnang. U.M. 8U«. —/,. lrimlli<m, Iteichb. f.
Raceme loosely many-fld., the rachis red; sepals strap-shaped,
lemon-yellow; petals filiform, arched, red; lip nearly orbicular,
golden yellow, red-striped. Malay Penin. B.M. 7804.—Z,. WAryuH,
Rolfe. Only a few inches high; scape 1- or 2-fld. ; fls. light green,
with dark green disk. Madagascar.

Heinkich Hasselbring.
George V. Nash.!

LfPPIA (\>. Auguste Lippi, French traveler, 1678-
170:i,i. Including Aloijsia. Vvrhe.niicew . Herbs and
shrubs, grown for the ornatnental bloom, and one as a
ground-cover; the lemon verbena of florists is one of
them.

Mostly shrubby, with opposite or :j-whorled (rarely
alternate; Ivs., which arc entire, dentat(^ or lobed: fls.

small and often lantana-likc, in heads or spikes, mostly
white, rose or purpli.sh; corolla 4-lobed, oblique or 2-
lippcd, the tube cylindrical and straiglit or curved, the
lobcfs broa'l and usually retu.se; calyx 2-4-toothed or
-<'left, inclosing the drj' fr. which bec,om(!s 2 .s(;paratc
nutlets: stamens 4, didynamous, attached at the middle
of the corolla-tube, included or very nearly so; ovary
2-cellefI, eaf:h cell l-f>vuled.—Species about 12.'), nearly
all in Trop. .\mer., but 2 or 'i African and 1 or 2 widely
dispf^rsed in warm countries. The genus is botanically
nearer Lantana than Verbena, although the common
form.sof all three genera are very unlike horticultundly.
S<jme sp<;cies of Lippia have their spikes crowded into
den.sft hea/ls, like Lantana. The drupe in Lii)pia is

dry, but in Lantana it is oft<;n juicy, and in Lantana the

calyx is more or less truncate and the corolla not
bil;ibiate.

The one well-known cultivated liiipia is lemon ver-
bena (L. cilriodora), an ()ld-f;ishioui'd favorite, with
delightfully fragnint foliage, a sjjrig of which was often
included in mixed bouquets. It is a low-growing tender
shrub, with long narrow i)ointed entire leaves, which
are usually borne iu threes. In summer, it bears minute
flowers in a |)yr;uni(lal panicle, composeil of many-
flowered spikes, wlii(^h appear in groups of three at
decreasing intervals along the main axis. In southern
California it attains a large size.—Culture by William
Scott: A florist should always have a few lemon ver-
ben;ts. Save a dozen plants in spring, shift them on as
re(|uired, and in the summer plunge the pots outside.
.\t the approach of frost bring them into tlie greenhouse,
stand them under the lightest and coolest bench, and
give them water enough merely to keep the wood from
shriveling. In early February shake the plants out of

the pots, shorten the unripened and weak wood, repot
in fresh soil, using 4-inch ijots, and start the plants
into fresh growth in a temperature of 55°. In a few
weeks they will be covered with new growths suitable

for cuttings. Cuttings root readily in about three
weeks. The sand of the cutting-bench should be a
little warmer than the air. Water the sand twice a
day, and keep it well soaked. Never allow the cuttings
to wilt from sunshine or dryness. Transfer the cuttings
when rooted to 2-inch pots, and in April shift to .3-inch

pots, plunging them in a mild hotbed, where by the
middle of May, with one [)inching, they will have
become fine, bushy i)lants. They need frequent syring-

ing to prevent attacks of red-spider.

In California, Arizona, Mexico, Australia, the plant
known as L. repens (properly L. canescens) is now an
important ground-cover or lawn plant. The many
th(jusands of acres thus covered are said all to have come
from jjlants secured in a twelve-ounce box from the
Botanic Garden in Rome by F. Franceschi, of Santa
Barbara, in 1898.—Culture by Franceschi: It thrives in

any soil, no matter how poor, rapidly covering the ground
with a very dense matting. It will smother all weeds in

short time, and the more trodden upon the better it

grows. It requires much less water than other lawn
plants, and saves the trouble of mowing. It will stand
severe heat and many degrees of cold, and can easily be
established on sloping grounds. It will never become a
pest difficult to eradicate, having no underground run-
ners. Have the ground well worked and pulverized,
leveled and rolled, if possible. No manure is recom-
mended. It seeds very .sparingly or not at all. The
best and quickest way to propagate it is by planting
small sods (of 2 square inches) at a distance of 1, 2, or
more feet apart, as one may prefer. The clo.ser planted,
the sooner the ground will be carpeted. Each small
sod contains many joints, and from each joint runners
and roots soon appear that will branch in every direc-

tion and will anchor it in the ground, rooting again as
they nm. Press and firm the sods in the ground, and
give sufficient w:iter to start them to grow. Occasional
rolling will be of advantage. Frequent walking over it

will have the same cff'ect. If the tiny lilac flowers
(itmch .souglit by the b(^es) are not desired, they can
easily be remove<l with an ordinary lawn-mower.
During the dry .season, water must be given, with a lawn
sprinkler or otherwise, at intervals as the local contli-

tions suggest.

A. Fls. in slender naked spikes.

citrioddra, Kunth {Aloysia cilriodbra, Ort.). Lemon
VniinENA. Small shrub, glabrous, the branchlets stri-

.tte and tnore or less scabrous: Ivs. in whorls of ;i or 4,

lanceolate, short-stalked, glabrous, densely covered
beneath with glandular dots, entire or toothed at the
middle, lemon-scented: spikes whorled and axill.ary or
collected in terminal panicles, which may be '.i in. long
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and wide: fls. white, small, in summer and autumn.
Uruguay, Argentina, Cliile. B.M. 3G7 (as Verbena
triphi/lh). Sometimes grown !js standard and tree-like.

G.C. 11. 11:301.

ligustrina, Brit. (L. lycMdes, Steud. Verbina
ligu^lrinn, Lag.). Tall shrub, often spiny, the branches
more or less pubescent : Ivs. small, coriaceous, opposite,
elliptic-oblong or lance-oblong, attenuated to petiole,

obtuse or acute, the margin somewhat revolute, entire
or serrate at middle: racemes somewhat crowded,
canescent, 2-3 in. long; fls. small, white, vanilla-scented;
Ciilj'x campanulate, o-costate, hirsute, with subulate
teeth; corolla exceeding calyx, the throat villous. Mex.
to Argentina.—Offered in S. Calif., where it is said to
withstand drought exceedingly well.

chamadrifolia, Linn. Shrubby, half climbing,
branches -l-angled and pubescent: Ivs. aromatic, oppo-
site, very short-petioled, ovate, acute, coarsely serrate,

margin revolute, shining above and more or less tomen-
tose beneath: racemes 3-5 in. long, paniculate; fls.

small, rosy lilac; calyx ovate, hirsute, the short teeth
ovate-acuminate. Brazil, Argentina.—Offered in S.

Calif.

urticoides, Steud. Tall .shrub, with strict terete
glabrous branches: Ivs. dark green, rough, not aromatic,
3 in. long, opposite, ovate or oblong, attenuated into

the petiole, acute, crenate-serrate : racemes paniculate;
fls. white, vanilla-scented; calyx tubular, pilose below,
partially 4-toothed, the teeth subulate-cuspidate.
Peru, Brazil, etc.—Offered in S. Calif.

AA. Fls. capitate or in short dense spikes, with broad
bracts.

canescens, Kunth (L. ripens, Hort., not Spreng.).

St. somewhat woody at the base and rooting, widely
spreading, canescent: Ivs. small, from spatulate to
oblong and lanceolate, attenuate to petiole, acute,

dentate toward apex: heads ovoid or subcylindrical;

the bracts herbaceous, obovate-cuneate, acuminate,
narrowly membranous-margined, imbricated; corolla

conspicuously larger than in related species, rosy, with
a yeUow throat; calyx short 2-toothed, with villous

keels; bracts of fl.-head shorter than the coroUa-tube,
with villous margins. S. Amer., in dry, grassy places.

—This plant, under the name of L. repens, is exceed-
ingly useful in Calif, .as a ground-cover, especially to

persons who do not care to go to the expense of keep-
ing up a grass-lawn. The tops sometimes freeze in the
region of San Francisco, but the plants come on well in

spring. By keeping the area mown, the weeds are not
very troublesome.

nodifldra, Michx. (Verbena nodiflbra, Linn. Zapania
nodiflora, Lam. Phyla nodiflbra, Greene). Sometimes
described as annual, but probably perennial, extensively
Creeping and rooting but with ascending branches,
greenish or grayish: Ivs. opposite, cuneate-spatulate to
oblanceolate, nearly or quite sessile, tapering to a
long entire base, serrate above the middle: heads ovoid
and becoming nearly cylindrical, on filiform peduncles
that exceed the Ivs., the bracts obovate or irregularly

cuneate, acuminate and sometimes mucronate; fls.

rose-purple to nearly white, the corolla short; calyx
thin in te\-ture, equaling -corolla, unevenly cleft on the
two sides, the teeth lanceolate; bracts of fl.-head about
as long as corolla-tube, with glabrous or nearly gla-

brous hyaline margins. Sandy soil, Ga., .south (in the
tropics widely distributed); in Calif, prominent on
river banks, and, according to Jepson, esteemed for

holding levees against erosion. L. H, B,

LIQUIDAMBAR (from Latin liquidu.'s, fluid, and
the .\r;'bic amhnr, amber; in allusion to the fragrant
juice which exudes from the tree). Ifamarncliddcese.

Ornamental trees grown chiefly for their handsome
foliage a.ssuming crim.son tints in autumn.

120

Deciduous: Ivs. alternate, slender-petioled, palmately
3-7-lobed, serrate, with small stipules: fls. apetalous,
usually moiKecious, in globular heads; staminate fls.

without perianth, intermixed with small scales, in heads
forming a terminal raceme; pistillate fls. in slender-
pedimcli'd gloljular heads consisting of more or less

cohering 2-eelled and 2-beaked ovaries subtended by
minute scales in place of calyx-lobes: fruiting head
globose, spiny from the persistent styles, consisting of
dehiscent caps., each with 1 or 2 winged seeds.

—

About 4 species in N. and Cent. Amer. and in W. and
E. Asia. L. orientalis yields the liquid storax; the
resin of L. Styraciflua is used in the preparation of
chewing-gum.
Only L. Styraciflim is well known in cultivation; it

is a beautiful pyramidal tree of very symmetrical habit
with maple-like lustrous leaves assuming a deep crim-
son color in autumn; in winter it is conspicuous from

2182. Liquidambar styraciflua. (X'A)

its usually corky branches, the persistent pendulous
fruit-heads and the deeply furrowed bark. It is hardy
as far north as Massachusetts; it is of moderate growth
and prefers moist situations. It is free from insects and
diseases and is said to withstand salt air. It requires

close pruning when transplanted. Propagation is by
seeds which should be stratified as soon as ripe; many
of them do not germinate until the second year.

Styraciflua, Linn. Sweet Gum. Bilsted. Alligator
Tree. Fig. 21S2. Tree, 60-140 ft. high: Ivs. 5-7-

lobed, with acuminate, finely serrate lobes, lustrous

and dark green above, paler below and glabrous except
large tufts of pale rufous hairs in the axils of the prin-

cipal veins, 3-7 in. across; petioles 5-6 in. long: fr. 1-

1J4 in- across. March-May. Conn, and S. N. Y to

Fla., 111., Mo. and Mex. S.S. 5:199. G.F. 2:235. P.G.
3:111. G.C. II. 14:633. Mn. 4:117. Gn. 24, pp. 166,

167; 38, p. 208. F.S.R. 3, p. 85. F.E, 18, p. 90.

L. formosana, Hance. Tree, to 120 ft.: Ivp. usually .3-lobed,

fiubesceIIt on young p]ant.s, Blabrous on older trees and only slightly

airy in the axils; scales subtending the ovary subulate, becoming
arnny in fr. S.E. to Cent. China. H.I. 11:1020. Xht. monticol^i.

Rehd. & Wilson. Lvs. always glabrous. Hardier than the type.
Cent. China.

—

L. orienttilis. Mill. (L. imberbe, Ait.). Lvs. usually
5-lobed, the lobes usually with 2-4 small lobes, quite glabrous,
smaller than in L. Styraciflua. W.Asia. H.I. 11:1019. F.S.R. 3,

p. 87. Somewhat less hardy than L. Styraciflua.

Alfred Rehder.
LIQUORICE: Glycyrrhiza.
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LUUODfiNDRON Jiriott. lily, ami dcndron, trw;
n-lcrrint; to tin- shaiu' of tho flowrrs). ytagnoliacca'.

TiLir TiiKK. W iiiTKWiuiu. Yki.low ri>ri,.Mi. Oriia-

nioiital tnvs grown for their hamlsonio foliage and large

tiilij>-like flowers!.

IXmmiIuovis: Ivs. alternate, long-petioled, 2-6-lobed,
with eonspicuous ileeiduous stipules eoheriiip when
young and inclosing the next If.: fls. terminal, solitary,

with 3 sjireadinp sepals and t> erect, broadly ovate
potjils; stamens numerous, with long and linear anthers;

pistils nuinemus, forming a narrow eolunin, develo|)-

ing into a light brown eone; at maturity the carpels,

each consisting of a long, narrow wing with a 1-2-

sefHlt-tl nutlet at the bjise, separate from the slender

ppindle.—Two S|M>cii>s in X. .\mer. and China.

2183. Tulip tiee.—Lihodendroo Tulipifera. (Xli)

Only the native .species, one of the noblest trees of the
American forest, is well known in cultivation. It is a
hardy beautiful tree of jjyramidal habit, well adapted
for park-j)lanting and for avenues, with handsome,
clean foliage of unusual shajje and of rather light

bluish green color, rarely attacked by in.sects or fungi,

assuming in fall a brilli.ant yellow color; the tulip-like

flowers, though of not very showy color are conspicu-

ous by their size and shape. Th(' tulip tree i.s also !in

important forest tree, and the .soft, fine-grained, light

yellow wood is much used in cari)entr.\' for furniture,

boat-h)uilding and the manufacture of small articles;

it does not split easily but is readily worked and bent
to any required shape. The inner bark is said t<j have
medical properties. The tulip tree grows best in deep,
rich and somewhat moist soil. Transplanting is not
easy; it is b<«t done in spring, just before the tree

elarts into new growth. Proimgat^' by seeds sown in

fall or stratifieil and sown in si)ring; varieties are usu-
ally graftefi or budded on seedling stock, rarely i)ropa-

gat«l by layers. The seeds are sometimes hollow, espe-

cially thos<- grown along the eastern limit of the species.

Tulipifera, Linn. Fig. 218.3. Tall tree, to 1.50, rarely
to }'>() ft., with a trunk to 10 ft. diam., often destitute

of branchra for a considerable height, glabrous: Ivs.

about as broa^l as long, with 2 lob(« at the truncate
and notched &]k;x and 2—4 lobes at the base, bluish

ereen atxjve, pale or glaucous beneath, 5-0 in. Ion.;:

fla. greenish yellow, market] orange within at the bast,

132-2 in. long; petals ovate or oval; fertile carpels
acute. Mav, June. Miuss, to Wis., south to Fla. and
iMiss. S.S."l:i;{. Em. 2:(i().5. B.M. 27r>. Gng. 7:259.
A.U. 1S<.)2:1>S,'-,. IMn. 2, [.. t; (1, p. 115. Gn. :54, p.

42; 7(), p. 64G. F.S.R. 2, |)p. .^ 7; .!, p. 203. G.C. III.

55:255. V. 20:86. Var. pyramidale, Lav. (var.

fa^^ligialutu, Ilort.). With upright branches, forming a
narrow pyramid. Var. integrifolium, Kirchii. Lvs.
rounded at the bjise without lobes. Var. obtusilobum,
I'ursh. Lvs. with only 1 rounded lol)e on each side of

the ba.se. Var. contbrtum, (loe.schke. Lvs. with 2
lobes on each side, twisted so (hat the upper lobes often
form a right angle to the lower ones. There are also

several vars. with variegated lvs., of which var. aflreo-

marginatum, Hort. (var. j)(inarh<'% llort.), with lvs.

edged vellow, is one of the best. F.S. 19:2025;
20:2081.—In the Middle ^^'est, liriodendron is

universallj' known as whitewood. To lumbermen
in the Eiist it is known :is ])oi)lar and tulip

poplar.
L. chin^nsc, Sarg. (L. Tulipifera var. chinense, Hemsl.).

Tree, to 50 ft.: lvs. with 4 acute or acuminate lobes,

rounded or slightly cordate at the batse, .5-0 in. long: fls.

1-1 '
-.' in. long: eone slenderer, the fertile carpels obtu.se or

ohtusish at the apex. Cent. China. G.C. III. :!4;370;

44:429. S.T.S. 1:52. H.I. 28:2785.— .Seems somewhat
tenderer than the native species. ^LFRED RehdER.

LIRIOPE (named after the nymph Liriope).

Liliacis. A tender violet-flowered cultivated

plant from China and Japan.
Plants of somewhat doubtful affinity, having

been referred to different families: rhizome short

and thick, often stoloniferous: st. very short, the
Ivs. narrow and t^rowfleti, the fls. on simple
scapes, small, violet or whitish; segms. distinct;

stamens 0, hypogj'nous; ovary 3-celled, each cell

2-ovuled.—Species about 3, China, Japan, Phihppines.
Little cult.

graminifolia. Baker (L. spicata, Lour. Dracsena
graminifblia. Linn.). Lvs. .all radical, linear-lanceolate,

obtuse, 3-nerved, with a few brown scales at the base:

stamens 6; style columnar; ovary 3-celled. B.R. 593,

(as Ophiopogon spicatus). Var. densifldra, Hort. (L.

spicata var. densifldra, Wright) is presumably the best
form. B.^L 5348 (oi^ Ophiopogori. spicatv^). There
are .several forms of this sjjccies, as: Var. minor (L.

spicalus var. m'lnor, Wright). L.B.C. 7:694 (as Ophio-
pogon spicatu^) ; var. koreana (\^'^ight) ; var. interme-
dia (Maxim.).

—

L. graminifolia should perhaps be
grown in the greenhouse. It is 1 ft. or more high,

with grass-like foliage and 1 or 2 scapes overtopping
the lvs., which bear from July to Sept. as many iis 90
violet-colored fls. in a spike-like raceme 6-12 in. long

and 1 in. wide. The fls. are le.ss than } 'im. across, 6-

parted and arranged in groups of 3-5 along the raceme.

They vary from dark purple through violet to whitish.

The deepest color is the finest, and is set off by the

yellow anthers. Wilhelm Miller.
L. H. B.t

LISIANTHUS (Greek compound). Genlianacex.

About 10 si)ecies in the W. Indies and Cent. Amer.,
herbs or shrubs with mostly rather large yellow-green,

brown-black or rarely white fls. in cyraose clusters, and
opposite Ivs. None of the s[)ecies seems to be in the

trade, although L. Tiussellidnus, Hook. (L. erythropen-

sis, Hort.), is recorded as a cult, plant in garden litera-

ture; this plant is ^fistoma Russelliantmi, Gri.seb.,

growing on plains Neb. to La. and Mex. Glaucous:

St. .simple, or with a few opposite branches: lvs. opposite,

connate, ovate or ovate-oblong, .3-.5-nerved : fls. pani-

cled, as large as a tulip; lobes obovate, .s])reading;

stigma of 2 very large, green, velvety, spreading jjlates:

pod oblong; seeds minute, pale brown. B.M. 3626.

G.C. 111.4:240. R.H. 1863:51; 1881, p. 189. G.M.
49:479. (Jn. 70, p. 77. G. 25:292. G.W 11, p. 138.

H.F. 11.4:240. It is a tender annual and grows lH
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ft. high, producing its 5-lobi'(l, jnirple, dark-eyed fls.

in sumnitT and f:Ul. Under faAorable conditions the

fls. are 4 in. across, as many as 10 or 11 on a phmt, and
individual blossoms have been linown to la-st throe

weeks. According to F. L. Harris, in the Old World it

is usually treated as a cool greenhouse subject, being

sown in early spring for summer and autumn bloom.
The seed should be .sown carefully, and at every stage

of the plant's growth over-watering should be guarded
against. The seedlings are very likely to damp-off.

When they are ready for transplanting from the sih'<1-

beds, use small pots. When larger jilants are needed,

plac« them in a light, airy place and give generous
bottom heat. For soil, use good loam, sand and well-

rotted manure. Wilhelm Millek.

LISSOCHILUS (Greek, smooth lip). OrchidaccH?.

Terrestrial herbs, some of which are very handsome,
but they seem to be little cultivatetl in America, only

a single species being advertised here.

The plants are distinguished from their near allies

by the dissimihirity of the sepals and petals, the latter

being much larger and wider and usually of a different

color: Ivs. plicate and prominently veined, long and
narrow: sts. very short, leafy, finally thickened into

pseudobulbs: raceme simple; scape long, stout, sheathed

but leafless, growing beside the pseudobulb; labellimi

spurred or saccate, joined to the base of the column.

—About 30 species dispersed in Trop. and S. Afr.

The plants may be grown in a compost of fibrous

loam, leaf-mold and sand. Dviring the growing season

they require plenty of water, but during three months
of winter they should be allowed to rest and be kept dry.

Krebsii, A. Rich. Lvs. in tufts on the young sts.

elliptic-lanceolate, 8-12 in. long: scape 2-3 ft. high;

raceme 12-18 in. long, with 20-:iO fls.; sepals linear-

oblong, bent back, green, with dull purpfe blotches;

petals much hu-ger, golden yellow; lip yellow, pendu-
lous, saccate between the small, rounded lateral lobes;

middle lobe orbicular, notched in front. Flowers from
May to Oct., the fls. remaining a long time. Natal.

B.M. 5861.

i. Andersonii, Rolfe. Racemes loose, 4-8-fld.; sepals and petals

pale greenish or sulfur-yellow; lip white. Trop. Afr.

—

L. giganthis,

Weiw. & Reichb. f. A pigantic orchid whose lvs. are said to grow
to a length of S ft., with fl.-spikes twice as high: sepals linear,

curled backward ; petals oblong-quadrate, 1 .' 2 in. across, pinkish

rose; labellum 3 in. long, with a long spur; middle lobe trowel-

shaped, purple, striped with darker lines. Congo. G.C. III. 3:617.

S.H. 2:355. I.H. 35:53. ].H. III. So:b2.—L. Grdntii. Hekhh. !.

Raceme about 6-fid.; sepals brownish green; petals bright yellow

behind, paler in front; lip light yellow. E. Afr.

—

L. Ildrsfattii,

Batem. .\ robust plant, with plicate lvs. 2-3 ft. long and 5-ti in.

broad, sharp-pointed; fl.-stalk twice the length of the lvs., with

many large fls. 3 in. diam.; sepals reflexed, rich purple-brown on
the upper side; petals much larger, almost square, white, suffused

with rose. B.M. 54.S6. G.C. III. 39:200. G.M. 49:193. C.O.I.
Handsomer than the first.

—

L. Mahdnii, Rolfe. Raceme stout,

many-fid.; fls. large; sepals reflexed, green, suffused and veined with
brown; petals rose-lilac; lip 3-lobed, the lateral erect lobes green,

crenulate, brown-nerved, the front lobe spreading, retuse crenu-
late, the front purple, darker ner\'ed, green at base; keels denticu-

late, undulate, greenish. Uganda. B.M. 8047.

—

L. purpuratus,
Lindl. Sepals and petals rose-pink, narrowly oblong; middle lobe

of lip purple, ovate-oblong. Trop. Afr. B.M. 7921.— /.. rd.<eus,

Ijndl. Lvs. broad and stiff: st. 3-4 ft. high: sepals brown; petals

and labellum fine rose-colored. B.R. 30:12. Also a showy plant.

—L. specifhtLS. R. Br. Pseudobulbs nearly underground: Ivs. dark
green, ensiform: scape 2—4 ft. high, with fragrant fls. 2 in. across;

sepals small, green, reflexed; petals large, yellow; lip mostly yel-

low, apparently on the upper side, due to the inversion of the fls.

June, July. Cape. B.R. 573 (erroneously numbered 578). P.M.
4:25.—L. s(]//i/c.8, Reichb. f. Fls. purple; sepals reflexed. pale green,

tinged lilac at base; petals nearly erect, pale purple, nearly orbic-

ular; lip pandurate. pale purple; base widely pouched, white out-

side, pale green inside and brown-dotted. Trop. Afr. B.M. 8397.
— /-. ugdnd^. Rolfe. Fls. numerous, yellow, marked with purple-

brown at apex of sepals and petals; lip with front lobe oblong-
orbicular, reflexed. Uganda. B.M. K044.

Heinrich Hasselbring.
George V. NASH.f

LISTERA (after Martin Lister, 1638(?)-1712).
ChcliidArr^. Small orchids, sometimes transferred to

cultivated areas.

Small, slender, erect herbs, with fibrous or some-
times fleshy roots, bearing a pair of oi)posite green lvs.

near the middle, and 1 or 2 scales near the ba.se of the

St.: fls. small, spurless, in a terminal raceme; sepals

and petals similar, spreading or reflexed ; labellum rather

longer, narrow, entire or 2-lobed.—About 10 species,

natives of the North Temperate Zone.

convallarioides, Torr. St. 4-10 in. high, with smooth,
round-ov:il, obtuse, cuspidate lvs.: raceme 2-3 in. long,

be:iring 3-12 greenish yellow fls. Juiu^Aug. In woods,
Nova Scotia to Alaska and Calif.; south to N. C. in the

mountains. B.B. 1:473.

cordata, R. Br. Very slender, 3-10 in. high: lvs.

cordati^ovate, mucronate: raceme 1-2 in. long, with
4-20 minute purpli.sh fls. June-Aug. In moist woods,
Nova Scotia to Alaska luid Ore., south to N. J.; Eu.
B.B. 1:473. Heinrich Hasselbring.

LISTROSTACHYS (Greek, shovel or hoi\ and spike).

Orchidacese. Orchids with the habit of Angra'cum.
Racemes many-fld.; seimls and petals alike, spread-

ing; lip adnate to the foot of the column, with a long

thin or reflexed spur; column bent back against the

dorsal sepal; pollinia 2, upon divided stalks.—About
60 species, in Trop. Afr.

pertfisa, Reichb. f. {Angrkcum pertustim, Lindl. A.
Pescaloreanum, Lindl.). Sts. up to 1 ft. tall: lvs. nar-

rowly strap-shaped, obliquely 2-lobed: fls. covering

peduncle nearly to the base, about ' 2'". across, white,

on the upper side; sepals and petals ovate; lip obovate-
spatulate; spur slender, greenish. Bourbon. B.M.
4782.

L. bidens, Rolfe. Free-flowering epiphytal orchid from W.
Trop. Afr. : ats. elongated, many-lvd. : lvs. thick, oyate-oblong,
obliquely 2-lobed: fls. fragrant, many, in slender hanging racemes,
white or pinkish, the spur as long as the Up. B.M. 8014.— L.

bractcdsa, Rolfe. St. very short: racemes axillary, few-fld.; fls.

pale yellowish green, fleshy. MauritiiLs.

—

L. caudata, Reichb. f.

(Angra'cum caudatum, Lindl.). Racemes zigzag, 5- or more-fld.;

fls. distant, about 3 in. across; sepals and petals linear-lanceolate,

olive-green, flushed with pale brown; lip clawed, obcordate-cuneate;
spur pale brown, 8-9 in. long. Sierra Leone. B.R. 1844. O.R. 20:297.

B.M. 4370.

—

L. Chaillunna, Reichb. f. (Angr»cum Chailluanum,
Hook. f.). Lvs. up to 8 in. long, l,i2 in. broad: racemes 6-10-

fld.; fls. milk-white; spur slender, flexuous, greenish. W. Afr. B.M.
5589. J.H. IIL 43:579. G.C. IIL 31: suppl. March 22.—L.dact id6-

ceras, Reichb. f. About 3 in. high: lvs. very fleshy, sword-shaped:
fls. white. W. Trop. Afr.

—

L. fimbriata, Rolfe. Fls. translucent

white, with slight greenish tinge; spur long and slender. Uganda.—L. foTsipnta, Kranzl. Phmt sniiill: fls. pellucid, white. Trop.
Afr.

—

L. hnmnta, Rolfe. KciNurkithlc for having all the long spurs
hooked at the tip: fls. whit*', with green spur. W. Trop. Afr. B.M.
8074.— L. imhricdta, Rolfe. Plant very small: spike about 7-fld.;

fls. white, 8iiiall. Trop. Afr.

—

L. Kindliana, Wildem. Dwarf: ra-

cemes short, dense; fls. yellow, st-ar-shaped. Congo.—L. Mdnteirsp,

Reichb. f. (Angrsecum antennatum, Kranzl.). Robust epiphyte
from W. Trop. Afr., sometimes met with in cult.: 1-2 ft., bearing
roots toward the base: lvs. oblong or obovate-oblong, obliquely

bilobed: racemes erect, many-fld., 6-12 in. long; fls. yellowish

white, the upper part of spur ochreous and the base light green.

B.M. 8026.

—

L. pelliicidn, Reichb. f. (Angra;cumpellucidum, Lindl.).

Racemes pendulous, many-fld.; fls. semi-transparent, spiral, yellow-

ish white; lip cordate, truncate at apex, fimbriate; spur short.

Sierra Leone. G.C. III. 49:18. CO. 1. R.B. 32. p. 38.—/-. van-

dsfdrmis, Kranzl. Plant very large: racemes noddmg, many-fld.;

fls. yellow. W. Trop. Afr. G.W. 13. p. 54.—L. Whytei. Rolfe.

Racemes sevcral-fld.: fls. small, sweet-scented, white, wax-like, with
pointed brown-tipped spurs. Uganda. GeoRGE V. NaSH.

LITCHI (Chinese name). Sapindacesp. One species

in China, and cultivated elsewhere for its edible fruit.

By some botanists included in Nepltelium, but the

definition is probably clearer if Litchi and Euphoria
are kept distinct, both of which differ from Nephelium
in having the seed-covering or arillus free from the

seed rather than grown to it.

chinensis, Sonn. {Scylalia chinensiSy Gaertn. Ditno-

cdrpua JAchi, Lrour. NephHium Utchi, Camb.). Litchi

or Leechee. Fig. 2184. Lfts. 2-4 pairs, elliptic-oblong

to lanceolate, glabrous, lustrous above, glaucescent

beneath. (>hina. A.G. 12:269.—Not to be confounded
with the longyen (see Eupfioria) or the rarnbutan (see

Nephelium). L. H. B.
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Culture of the litchi.

Of the numerous fruits cultivated in south China,
the litchi (Lilrhi chineiisi.s) is one of the most lii^hty

i-stoomeil. Inith by natives and Kuropcans. It is con-

sidertM imlipenous to tlio rcfjion. but has been in cul-

tivation since a remote ilay, and lends itself to a wider
variety of usi>s tiian many other tropical fruits. As a
<lrie»i fruit il is well known, and is shippiMl to the
Uniteti States and other occidental countries, while a

2184. Litchi. (Xi's)

considerable quantity is preserved in syrup and ex-
ported. Like most other fruits, however, it is consid-
ered most deUcious when fresh.

Its cultivation is not limited to south China and the
adjoining regions. In parts of India it is very well
known, especially in the section north of Calcutta,
while it is also grown to a limited extent in northeastern
Australia, Formosa, southern Japan, Hawaii, the West
Indies, Brazil, and other regions. It is .said to have
been introduced to Florida in 188f), but, so far as known,
has not yet fruited in that state, although in certain
sections the climate and .soil seem well adapted to its

culture. It bloomed at Tampa in 1914 and 1015, but
the trf«s were young and failed to carry any of their
fruit to maturity. In California it has been grown suc-
ces-sfully only in the most protected locations. The
first fniitfl ripened in that state were produced at
Santa Barbara in 1914. The litchi is quite susceptible
to trout when young, but mature trees will withstand
fsever&l degrees of freezing without permanent injury.

The litchi is a small to medium-sized tree, usually
spreading in habit, with a iUmisc head of bright green
foliage. The li'aves are compound, with two or three
|):iirs of elliptical to lanceolate leaflets 2 to ;i inches in

length. In Inilia it is .said to flower in February, in

China during .\pril, rijiening its fruits about the first

of May in the one case .md during .luly in the other.

The flowers are small and inconspicuous, but are pro-
duced in great abundance in terminal panicles.

The fruits, which are borne in loose clusters of two
or three to twenty or even more, have been likened to

large strawberries in appearance. In shape they are
oval to ovale, in diameter 1 • > inches in the better varie-

ties, and in color <le<'p rose when fully rijie, changing to

dull brown as the fruit dries. The outer covering is

hard and brittle, rough on the surface and divided into

small scale-like areas, from whic'h short (Conical pro-
tuberances usually arise. The seed is snuill and
•shrivelled in the grafted varieties, but in seed-

lings is as large as a good-sized castor bean; sur-

I uiiding it, and separating from it readily, is

tli( edible part, in reality the aril, which is

ti mslucent, whitish, juicy, and of firm texture.

In flavor it is subacid, strongly suggestive of

tin Royal Ana cherry, especially when cooked.
I'liminger says it is "iis delicious, perhaps, as

that of any fruit in existence." The fruit is dried

just as it comes from the tree, the aril shrinking

away from the thin outer shell and remaining as

a rath(T tough layer around the seed. In this

form the litchi is occasionally seen on fruit-

stands of iVmerican cities; the flavor bears little

resemblance to that of the fresh fruit, having
been likened to that of raisins.

In China the litchi is said to succeed best
when planted on deep rich soil near the bank of

an irrigating-canal. A soil rich in humus is by
far the best, and there should be an abundance
of water for irrigating purposes. From the fact

that the tree (loes well in parts of northern
India where the rainfall is not more than 40 inches

per annum, it does not appear that a very humid
atmosphere is necessary, provided there is ample water
for irrigation. The trees should be set about 25 feet

apart, and require very little pruning. It is some-
times necess.ary to thin the young fruits, leaving no
more in a cluster than the tree can properly mature;
this results in larger and finer fruit. Seedlings do
not come into bearing until seven to nine years of

age, but trees propagated by layering or grafting

usually commence to bear at three to five years. Fer-
tilizing is said to be extensively practised by the

Chinese, an application of liquid manure being given
once in every three or four months.
The gootee method of propagation, as it is known

in the Orient, is the method most commonly employed
by the (Chinese, and is used in India as well. A healthy,

well-matured branch is chosen, and a narrow ring of

bark removed just below a leaf-bud or node. Around
this is formed a ball of clay soil, with an outer covering
of (roconut fiber, tow, or mo.ss, to hold it together. A
little above the ball a good-sized flower-pot or earthen
vessel is suspended, and a piece of soft rope is inserted

through the small hole in the bottom. The rope should
fit the hole snugly, and is knotted on the inside; it is

th('n carried to the gootee, and wound around the ball

.several times. The water trickles from the pot, which
should be filled every day or two, and after running
slowly flown the rope is distributed over the gootee,

keeping it uniformly moist. The gootee is made in

spring, from I'ebruary to April, depending upon
climatic conditions, and at least three or four months
are re(|uired for roots to form. When the ball is filled

with roots and they begin to show on the surface, the
Ijranch is severed from the tree and planted in its

permanent location in the orchard.
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III India, layrrinp; is often i)r;u-ti.sp(l, the ovitcrcnds of

branches hcins laid across flats of soil susiiondcd upon
a lislit framework of poles. After a notcli is made in

the under side of the branch, it is covered with soil for a
distance of several inches, and kejjt moist by frequent

waterings. Inarching is also practised, the method
being the same as for the mango. Seedling litchis are

generally used for stocks. The litchi can be grafted on
its near relative the longan (Eu/ilinria Longaiia), but it

takes a longer time to effect a union, and it is believed

that the tree grows more slowly than when on litchi

stock.

The amount of variation among seedling htchis is

considerable; hence the best varieties can be propa-

gated only by some vegetative means, though seed-

lings are often grown. Grafting and layering have not
only the advantage of reproducing a known variety,

but trees so propagated come into bearing several

years earlier than seedlings. Seeds should be sown as

soon as possible after their removal from the fruit, as

they do not long retain their vitality.

The Chinese cultivate several named varieties, and
there are at least eight known in India, of which the

best are said to be McLean's and Bedana ("seedless"),

the latter having a very small stone which is usually

sterile. Firminger mentions one variety in India which
is green in color and of a distinct and very sweet flavor.

F. W. POPENOE.

LITHOSPERMUM (Greek, stone seed; the seeds like

little stones). Boraginacea?. Gkomwell. Pdccoon.
Low-growing hardy mostly herbaceous perennials of

minor importance, some of them attractive as alpines

and in rock-gardens.
Lithospermum has fifty species in extra-tropical

regions around the globe, mostly in the northern hemi-
sphere: herbs or subshrubs, rough, silky, or bristly:

Ivs. alternate, sessile and entire: fls. white, yellow,

bluish or violet, in leafy often curved racemes or spikes,

sometimes rlimorphous as to stamens and style; calyx

5-parted; corolla funnel- or salver-shaped, 5-lobed,

the tube cyhndrical and straight, the throat naked or

crested; stamens 5, fixed to the tube; ovary 4-lobed,

with a slender style, stigma usually capitate or 2-lobed:

plants mostly with red roots. The genus is closely

allied to Moltkia, which see.

In cultivation, the best known is L. frulicosum, a
rock-garden trailer, which bears numerous leafy spikes

of blue flowers, each about 3'2 inch across, from early

summer to autumn. L. purpureo-csrulcum is also an
old garden plant. The common gromwell, L. officinale,

is rarely cultivated as a medicinal herb. Others are

procurable from dealers in native plants. Seeds of the

gromwell and the western species are procurable, and
plants of the other kinds from dealers in rock-garden

plants. L. fruticosum. is said to be propagated only by
cuttings of the previous year's wood; L. muUiflorum by
cuttings of young shoots. The kinds with red roots

yield a dye. L. arrense is an annual or bieimial intro-

duced weed; but most of the species (and those culti-

vated) are perennial. The best known garden kinds are

European, but the American species are deserving of

greater attention.

albicans, 7.

atiKUStifoiium. 6.

panpscens, 4.

fruticosum. 8.

Gaatonii. 10.

INDEX.

Gmclinii. .5.

hirlum, .5.

linearifolium , 0.

multiflonim, 3.

officinale, 1.

piloHUm, 2.

prtmlratum, 8.

purpureo-c»ruleum,9.
ZoUingeri, 11.

A. Color of fls. dxdl white.

1. ofiicinMe, Linn. Ghomwell. Much branched,
2-3 ft. high: Ivs. lanceolate or ov.ate-laiiceolate, 2 in. or

less long: infl. sparse; throat of corolla cre.sted with
appendages; fls. <lull white, small; tube about as long

as the calvx. .Mong X. K. roadsides, naturalized from
Eu. .

A A. Color of fls. yellow or orange.

H. Corolla-tube scarcely, if any, exceeding the calyx.

2. pilosum, Nutt. Mo.stly unbranched, 1 ft. liigh:

Ivs. linear and linear-lanceolate, 2-4 in. long: fls. dull

greenish yellow, crowded in a leafy tliyrse; throat of

corolla nearly devoid of appendages. W. N. Amer.

BB. Corolla-tube much longer than the calyx: roots red,

long and deep: Jls. large, showy. (PuccooN.s.)

c. Floral liK. reduced to bracts no longer than the calyx.

3. multifldrum, Torr. Height 1-2 ft., often panicu-
late-branched at summit: Ivs. linear to linear-lanceo-

late: fls. numerous, short-petlicclled and sometimes
spicate, the corolla about I'-Zm. long and with short

rounded lobes, light yellow. Rocky Mts. to W. Texas.

cc. Floral lus. much longer than the calyx.

D. Crests of throat little if at all projecting or arching.

4. canescens, Lehm. Pdccoon, of the Indians. Red-
Root. Indian Paint. Fig. 2185. Height 9-12 in. or

more: Ivs. oblong-linear or the upper ones broader,

mostly silky pubescent and obtuse: fls. orange, the
limb large and crests in throat prominent although not
projecting: fls. nearly without pedicels. Plains and
open woods, in sandy soil. Ont. to Ala., west to Ariz.

B.M. 4389. G.M. 44:337.

5. Gmelinii, Hitchc. (L. hirlum, Lehm.). Height
1-2 ft.: Ivs. lanceolate or the lower ones narrower: fls.

bright orange, mostly pedicelled; glandular ring at

base within bearing 10 very hirsute lobes or teeth.

Pine barrens, Mich, to Fla. and Colo.

DD. Crests of throat conspicuous and arching: fls. mostly

very long and showy, often of two kinds.

6. angustifolium, Michx. (L. linearifblium, Goldie).

Height 9-12 in. or
more : Ivs. all linear : fls.

of 2 sorts, the earlier

and conspicuous kind
bright yellow, with
corolla-tube 1 in. or so

long, later ones and
those of the more dif-

fusely branching plants
with inconspicuous
pale corolla, without
crests in the throat
and probably clistogen-

ous; tube of corolla 2-4 times as long
as the calyx in the large fls. Dry soil.

Wis. and 111., W. and S.—A showy
plant in its large-fld. stage; becom-
ing freely branched.

7. albicans, Greene. Related to

No. (), but sts. fewer and simple or

nearly so, silvcry-hoary: Ivs. linear,

with setose hairs: corolla only twice

as long as calyx, deej) yellow, the

lobes crenulate. S. Colo.

AAA. Color of fls. hbie or purplish.

S. fruticdsum, Linn. {I,.proslralum,

Lois.). Gentian-Blue Ghomwell.
Subshrub, dwarf, trailing or pros-

trate, evergreen : Ivs. l.anceolate-linear,

margin somewhat revolute: fls. deep
hie striped red-violet, in terminal

leafy .spikes; tube of corolla pubescent
outside, den.sely villous at ajiex, much
exceeding the calvx. S. Eu. (in. 4.5, p.

V.ih. .1.11. 111. :52:47.'). G.C. III. .SO:

23S. G.M..'-)7:4.').'). G.:56:fjl9. H.U.

2185 Puccoon- '•• 7 :38.—Corrcvon states that L.

Lithospermum prostratum, which comes from the W.
canescens. ( X h) Pyrenees, is different from L. frutico-
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sum; it is a low running species rather than erect-

growing (iis he defines L. fruHcosum to be), covering
the soil, and the Ivs. are more lanceolate, shorter,

broader, and reflexed af the edges: it is destroyed by
limestone, which is not the case with L. fruticosum.

9. purp&reo-caer&leum, Linn. Sts. leafy and pro-
cumbent, reaching 2 ft. or more long, the fl.-sts. ascend-
ing or nearly erect and bearing leafy forked cymes: Ivs.

lanceolate, hairy: fls. rather large, -rich blue, nearly
sessile, usually surpassed by the Ivs. Eu.

10. Gastonii, Benth. Beautiful plant, rare in the

Pyrenees: a dwarf leafy perennial, adapted to alpine

gardens, appressed-hairy, the erect branches 4-10 in.

high: Ivs. to 3 in. long, spreading ami recurved, ovate-
lanceolate, taper-pointed: fls. few, deep blue with star-

like white eye, crowded near tips of branches; corolla-

tube short, the lobes broadly ovate, the throat pubes-
cent; calyx-lobes lanceolate, acute. B.M. 5926. G.C.
III. 47:212.—Said to like lime.

11. ZolUngeri, A. DC. Perennial, with ascending
sts., 4-6 in., silky-hairy: Ivs. oval-oblong, usually
mucronate, attenuate at base: fls. few, probably pur-
ple, the corolla nearly I'i^n. long; corolla-tube cylindri-

cal-funnelform, twice longer than calyx; lobes of calyx
linear, pilose. Java, but not since found there accord-
ing to Koorders.—The plant in the trade under this

name is said to make tufts of very rough glistening
foliage, with sky-blue fls.: adapted to front-row of

borders and large rockeries (in England).
The garden names of Lithoapermum are confused and need to be

re-studied. L. CfFleatinum, Hort., is described as "a most desirable
low-growing plant for the rockery," with pretty blue fls. in June.
Probably Moltkia caTulea.

—

L. FroebetUi, Hort., is said to be "a
dwarf compact plant with rosemary-like Ivs. and deep blue fla. on
erect sts. about 9 in. high."

—

L. gramuti/dlium, Viv.=Moltkia
graminifolia.—L. iulermedifdtium, Hort., is "a pretty dwarf
shrubby plant with pale blue fls."

—

L. intermkdium, Hort., perhaps
the same as the last, is "a pretty dwarf shrubby species, with fls. a
lovely shade of blue." Somewhat shrubby, 8-iO in. high: Ivs.

narrow and slightly hoary; fls. tubular, drooping. G. :34:S57.
Probably these are Moltkias.—L. peirkum, A. DC.=Moltkia.

—

L.
Tosmarinijdlium. . Tenore. Evergreen, from Italy and Greece, 1-2
ft.: Ivs. narrow, 1 in. or more long: fls. bright blue, striped white
about ?'4in. diam. On.W. 22:139. t tJ f* 4-

LITHRiEA (Llithi, the Chilean name of L. caus-
tica). Anacardiacex. Three species of evergreen S.

American shrubs or small trees closely related to

Schinus: Ivs. alternate, simple or odd-pinnate: fls.

small, greenish or whitish, in panicles; petals b, valvate,
stamens 10; disk annular in the staminate fls., cup-
shaped and 10-lobed in the pistillate fls. ; ovary superior,

1-celled with a basal, sessile ovule: fr. a dry subglobose
drupe with a hard bony stone. The following species is

occasionally cult, in S. Calif. L. moUeoides, Engler
(L. Aroelrinha, March.). Shrub, to 12 ft., glabrous:
Ivs. odd-pinnate; Ifts. 5, rarely 3, lanceolate, acute,

IJ-^S in. long; petiole l-l'A in- long, like the rachis
narrow-winged: panicles 2-3 in. long: fr. globose, J^sin.

across, whitish, lustrous. S. Brazil, Argentina. Flor.

Brasil. 12, 2:83. L. catistica, Miers, from Chile, has
short-petioled simple, oval to ovate-oblong Ivs. and
pubescent panicles; it is said to be very poisonous. L.
Gilliesii, Griseb. Tall shrub, 6-10 ft., the branches
whitish gray, more or less dichotomous: Ivs. 3- folio-

late or .5^foliolate; Ifts. lanceolate, the lower ones ses-

sile, the upper narrowed below: fls. small, yellowish
white, in few-fld. clusters: fr. a dry drupe. Brazil,

ChUe. R.H. 1914, p. 201. Alfred Rehder.

LITSEA (Japanese name). Lauracese. Trees or
shrubs of little horticultural importance, but may be
planted S. Lvs. mostly alternate, coriaceous, usually
evergreen: fls. dioecious, small, clustered in umbel-
like cymes, mostly white or yellow; jjerianth-tube very
short or sometimes ovoid or bell-shaped, the lobes
usually 4-6; stamens mostly 6-12: fr. a dry or succu-
lent drupe, on the enlarged perianth-tube. Species
perhaps l.'jO in warm and tropical countries well around

the globe, one of them (L. geniculdta, Benth. & Hook.)
growing in shallow ponds, Ga. to La. Adanson's
name, Malapoenna, is rejected by the Vienna or inter-
national rules.

LITTjfeA: Agaj:e.

LITTONIA (Dr. Samuel Litton, professor of botany
in Dublin). Lilidcex. One species is one of the so-called
climbing lilies.

Tender, tuberous plants: fls. 6-parted, but in Littonia
the .segms. are not reflexed like a cyclamen, as in Glori-
osa (which is another climbing lily), nodding, bell-

shaped, orange or yellow, mostly 1 in. or more across;
segms. oblong, acuminate; stamens 6, attached at
ba.se of perianth-segms. : caps. 3-celled; .seeds scarlet or
brown, about the size of a sweet pea, round, arranged in

2 series.—Species about 6, Arabia, S. Afr. and Trop.
Afr.; most of them are erect not climbing herbs.

modesta, Hook. Slender and simple, either short
and suberect or long antl climbing or sarmentose: lvs.

ovate to linear, produced into a tendril at the tip, the
middle ones whorled and the upper ones opposite or
alternate: fls. solitary in the upper axils, on slender
pedicels; perianth-.segms. provided with a small oblong
nectary, partially closed by a ciliated scale on each side;

style 3-cut. S. Afr. B.M. 4723. G.C. IIL 36:183.
Var. Keitii, Hort., is an improved form, with larger and
more abundant fls., the sts. longer, branched, and dis-

tinctly sarmentose. These plants require the cultural

treatment of gloriosa. Wilhelm Miller.
L. H. B.t

LITTORELLA (from Latin word for shore, from
place of growth). Sometimes spelled Litorella. Plan-
laginacese. Small aquatic grass-like plants, one in Eu. and
the northern part of N. Amer., offered abroad among
hardy water-plants, and one little known in southern S.

Amer. Perennial, somewhat succulent, with linear lvs.

from the base: fls. monoecious, borne among the lvs.,

not showy, the staminate on scapes and pistillate

sessile at base of lvs.; sepals 4; corolla 3-4-toothed;
stamens 4, long-exserted ; ovary single, with a long-

exserted style. L. uniflora, Aschers. (L. laciistris,

Linn. Plantago uniflora, Linn.). Growing in mats on
borders of ponds and lakes, the lvs. 2-3 in. long, linear-

subulate, bright green: stoloniferous. Newfoundland
and Nova Scotia to Maine, Vt. and Minn, l jj g

LIVE-FOREVER: Sedum Telephium and other Seduma.

LIVERLEAF: Hepatica.

LIVERWORT. A general name for a group of cryp-

togamia (flowerless plants), somewhat allied to mosses
and known as Hepaticae. Conocephalus and March-
antia have been offered by dealers in native plants as

suitable for rockwork and bog-gardens. Lunularia is a

common weed in greenhouses. See p. 6, Vol. I.

LIVING ROCK: Ariocarpus.

LIVISTONA (Patrick Murray, of Livistone or Liv-

ingstone). Palmacea'. The most extensively grown
genus of fan-leaved palms in commercial horticulture of

the present day, its commonest representative being the

"Chinese fan palm," L. chiiiensis, which is also known
to the trade, and improperly, as Lalania borbovica.

Trunks usually tall, stout, ringed below, clothed

above with dead" If.-sheaths: Ivs. spreading, orbicular,

plicate, split to the middle or below; the segms. bifid,

infolded, naked or fibrous along the margins; rachis

short; ligule small, cordate, free; petiole long, stout,

flat or rounded above, convex below, often spiny along

the margins; sheaths margined with reticulate fibers:

spadices long, at first ascending, pendent in fr., long-

peduncled, loosely branched, the branches slander;
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spathes many, long, tubular, compressed, sheathing the
peduncle, thick, coriaceous, bifid or 2-lipped, 2-keeIed
or ancipital: no bracts or bractlets: fls. greenish: fr.

smooth and shining, oblong-globose or ellipsoidal,

black, blue, yellow or brown.—About 14 species from
Trop. E. Asia, Malaya and Austral. From the seven
allied genera mentioned under Licuala, Livistona is dis-

tinguished by the following characters: fls. herma-
phrodite: carpels of the ovary globose, distinct or
slightly cohering: styles short, distinct or cohering:
albumen not twisted, broadly scooped out on the ven-
tral side: branches of the spadices not bracted or the
lower ones bracted. It is also remarkable in the group
in having a thread in the If.-segms., at least in many
of the species.

In general, the members of this genus are by no
means difficult to grow, though it is well to make some
distinctions in culture between such strong-growing
and comparatively hardy palms as L. chine7isis and L.
australis, and the more tender species from Java and
northern Australia, among which L. humilis, L. olivx-

formis and L. rolundifolia are prominent. For those of

the first section a strong loamy soil well enriched with
thoroughly decayed stable-manure, good drainage, an
abundance of water and a night temperature of 60°

will provide satisfactory conditions for sturdy growth.
The more tropical species, of which L. rolundifolia is

a good example, make better progress in a somewhat
lighter soil and a higher temperature, 6.5° to 70° being
more congenial to them than the cool treatment
accorded their stronger relatives. More shade is also

required for the warmhouse species, in order to retain

the rich green color that a healthy livistona should
present.—Red-spider and white scale are two of the

most troublesome insects to the grower of livistonas,

the first being controlled to a great extent by thorough
syringing, while the latter may be eradicated bj' the
careful use of various insecticides, though avoitling the

frequent application of extract of tobacco, the continued
use of the latter substance often resulting in injury

to the foliage of livistonas.

—

L. australis is a more
stubby-growing plant than L. chinensis, the fan-like

leaves are stiffer and less graceful, and the footstalks

are more thoroughly armed with stout spines, while

the leaves are also smaller in proportion to the plant

than those of L. chinensis. L. Hoogendorpii and L.

olivapformis are somewhat alike in young plants, but
the first has many more and coarser spines on the foot-

stalks, and the stalks of L. Hoogendorpii are generally

longer, the leaves of both being much divided. L.

rolundifolia and L. allissima are much alike in a small
state, and the writer is inclined to think that the seeds

of the latter are sometimes substituted for those of L.

rolundifolia. The leaves of L. rolundifolia are flatter

and more even in outline, those of L. allissima being
somewhat undulated as though they were crowded on
the stalk. In fact, small plants of L. rolundifolia are

usually more symmetrical, and also have longer foot-

stalks or petioles. (W. H. Taplin.)

altissima, 6.

australis, 7.

cliiiiensis, 4.

decipieus, 10.

INDEX.

Hoogendorpii, 8.

humilis, 9.

Jenkinsiana, 1.

Alariap, 7.

olivteformis, 3.

rotuudiiolia, 5.

subglobosa, 11.

Woodfordii, 2.

2186. Livistona humilis.

A. Lrs. glaucous beneath.

1. Jenkinsiana, Ciriff, Trunk 20-30 ft., about 6 in.

diam.: Ivs. 5-6 ft. broad, reniform, flabellate, 70-80-

fid, glaucous beneath, the divisions very narrow,
straight, shortly and obtusely 2-toothed: spadix 2-3
ft., the branches forked; fls. in tiny bunches, small
and green: fr. bluish. A.ssam. G.W. 12, p. 208.—Per-

haps not specifically distinct from L. chinensis.

AA. Lvs. nol glaucous beneath.

B. Petioles wilhoul spines.

2. Woddfordii, Ridley. Petioles slender, without
thorns, only ,'4in. thick: lvs. orbicular, quite thin, 2

ft. long, 18 in. wide, split into very narrow acuminate
lobes, the lower ones free almost to the base, the inner

ones split only one-fourth of the way down: spadices

very slender, the short slender branches protruding
from the mouths of tubular brown sheaths: drupe glo-

bose, 9 sin. diam., bright red. Polynesia. First described

in G. C. III. 23:177.—Nearly related to L. australis,

but more graceful, with smaller fls. and fr.

BB. Petioles spiny below Ihe middle.

c. Length of spines )'iin. or less.

3. olivaeformis. Mart. (Corf/pha Gebdnga, Hort., in

part). Sts. medium: lvs. glabrous; petiole somewhat
3-angled; spines retrorse, 1-3 lines long; .segms. 12-15

in. long, deeply bilobed, the lobes very long, acuminate,
linear, pendent, with or without very short filaments:

fr. olive-shaped, solitary, or twin and connate to the

middle. Brazil.

cc. Length of spiiies 1 in. or more.

D. Shape of lvs. reyiiform.

4. chinensis, R. Br. (Lalania borbonica, Hort., not
Lam.). St. 6 ft. high, more than 1 ft. thick, gray, with
approximate rings: lvs. many; petiole equaling the

blade, covered to about the middle with retrorse brown
spines, 1 in. or more long; blade reniform, 4-6 ft. diam.;

segms. linear-lanceolate, long-pendulous, deeply forked,

filiferous, the lower 1-2 ft. long, 1-2 in.

wide, the middle 3 ft. long, the lobes acu-
minate, 4-8 in. long. China. G.4:i355. J.H.
111.48:185. Gn.M. 6:288. G.W. 10:202.

DD. Shape of lvs. orbicular.

5. rotundifolia. Mart. (Chamserops Biroo,

Sieb. C. Byrrho,HoTt.). Trunk 40-50 ft.

high, 1-1 J 2 ft- diam., erect or rather weak,
brownish black, obscurely ringed

;
petiole

6 ft., with recurved spines IJ2 in. long at

the base; blade 3-5 ft. diam., suborbicu-
lar, appearing, though not truly peltate;

segms. 60-90, connate for one-third their

length, bifid to the middle, the lobes long-
acuminate. Java. R.B. 21, p. IIO.F. R.
1:301. S.H.2:28.

BBB. Petioles spiny from base to apex.

c. Segtns. of lvs. free one-third of the

way doum.

6. altissima, Zoll. Mostly stemless, or

rarely a few feet of trunk: lvs. bright
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shining piwn. I'j-- f'- loiip; scgnis. free oin'-thiid of

tho way ilowii, bitiil at the apex; petioles 2-0 fl., the
basse iuclosiHl in a n-dilisli brown network of w-oody
fibcis; spinosstout, bhu-k, reeurveil. Java. A.F.2():654.

CO. Scgms. free nearly to the base.

u. Posilion of segms. rigid, not drooping.

7. austriUis, Mart, {('onjpha auslrdli.t, R.Ht.). Sts.

4()-S0 ft. high, .-ileniler. and marked with eireular .scars:

Ivs. in a dense erown, orbicular, 3-4 ft. diain., divided
to or below the middle into 4t)-,")() narrow, plicate, acumi-
nate segms., either entire or 2-elefl at the apex. ,\ustral.

B.M.6274. Gn. 2ti, p. 337. V. 9:32cS. G.t'. III.

30:2S7.—A form in which the young petioles and Ivs.

are blood-red color, said to be wild in S. Au.stral., has
been grown under the name. L. Maria', Muell.

DD. Position of segms. drooping.

E. Xuinhcr of .scgm.s. 10-1 ii.

8. Hoogendorpii, Hort. St. tall, cylindrical, with
triangular If .-scars: petiole rounded on the back, 3-5
ft. long, red-brown at the b:use, olive-groen above: spines
stout, recurved, l}r-'~} 2 i'l- apart, ?4'-2}2 in. long: If.

suborbicular, 4}-i-C ft. diam.; scgms. plicate, cuneate,
pendulous at the apex and 5-7-lobed, tho lobes acute.
Java. l.H. 21:174. F.R. 1:427. Gn. 25, p. 392.

EE. Number of segms. more than 12.

9. hilmilis, R. Br. Fig. 21S() (redrawn from Mar-
tius). Sts. 4-10 ft. high: Ivs. at length orbicular-<;or-

datc, 3 ft. diam., deeply divided; segms. narrow, plicate,

acuminate, the filaments between the lobes altogether
wanting or very minute or 1 in. long; petiole much
flattened, with acute edges bordered with small
prickles intermixed with larger ones, often J^2iu- long-

s'. Austral. G.W. 12, p. 208.

10. decipiens, Bece. .\ medium-sized palm with a
trunk diam. of about l.*! in.: Ivs. with about 80 segms.,
the latter much pendent at the tips; petiole very spiny
at the base, long and stiff; If.-segms. very weak, hang-
ing as though wilted: spadix long, but nodding when in

fr. S. Austral.—Little known in cult, hut interesting on
account of its "weeping" Ivs. It is perhai)s the Coper-
nicia cerifera of some dealers.

11. subglobdsa, Mart. A medium-sized palm: Ivs.

glabrous, the segms. 10-12 in. long, 2-j)arted nearly to

the ba.se, the lobes linear, very acuminate, pendulous:
fr. subglobose, borne on a paniculate spadix about a
foot long. Java.—Known in Java as "Sedangan."

L. DoumowiAnn . Hort.. is "a new palm witli lv8. rcHomblirig
those of I^ntania borbornica." which is Livistona chinonsis, Hab.
(?).—/-. MuiUa-i, Bailey. .\ wtout ruKgcd palm about, 20 ft.: IvB.

densely crowded, the petiole about 3!-j ft. long and covereti with
hhort cur\'ed prickles: fr. oval, nearly 6 in. l<^n^^ Cjnecriwland.
G.C. III. .32:4.31. Not in cult, in Amer. xr t^ . y, - ., +

LLAVEA fM. la Llavc, who discoveretl the plant).
Potypoiliace^. One species, L. cordifotia, Lag., related
to Cryptogramma, native to the highlands of Mex.,
little cult. It grows 2 ft. high or more, with trijiinnate

Ivs. that have fertile segms. on the upper part: sori

under the reflexed c<lges of the segms. It require.s

wartnhouse treatment.

LLOYDIA (after Edward Lloyd, who foimd one of
the plants in Wales). Litincca'. Small bulbous plants
relate*! to Erythronium, but with leafy stem.

Bulb narrow: st. slender, low, usually 1-2-fld.:

radical Ivs. few, linear or nearly filiform; st.-lvs. few:
fls. small, white or yellowish, long-lasting; perianth
<>-parte<l; segms. withering and persistent; stamens (i,

hjT"K>'n"U''. shorter than the perianth : caps, obovoid or
fiuliglobose; .seeds flatfish.—Species 5 or 0, mountains
in N. Arner., Eu., A.sia.

serotina, Sweet (L. aljAna, Salisb. Anth&ricum
aerdlinum, Linn.). With an oblique, somewhat rhizo-
matous rootstock, and glands on the claws of the

l)enantli-s<'gms.: radical Ivs. 2-4, linear: st. usually
1-fld., .') (i in. long: Ivs. ;5-4, small, linear: fls. whiti.sh,

yellowish |nirplc at its base, erect. Mountains of Colo,
and north to arctic regions and in Eu.—Attractive
spring fl.; grows in high mountains. l H. B.

LOASA (South American name). Loasctcex. Com-
])rises a few flower-garden annuals of minor value.

.\iinuals ami perennials, herbs or subshrubs, of Trop.
Amer., erect or twining: Ivs. alternate or opposite,
entire, lobetl or decompound: caps. 3-5-valved from
the apex, rarely twisted; ovary 1-celled; ovules
numerous. The allied genus Blinncnbachia differs in

having caps, longitudinally 5-10-valved and most
freqviently spirally twisted.—Species 80-100. These
phiTits are too much like nettles to deserve general cult.,

although their fls. are odd and interesting. The pain
from their pricrks may last several days. Each of the
5-hoodcd i)etals ccmtains a bunch of stamens. They
are treated as half-hardy annuals. L. laleritia. Hook.
(L. auranliaea, Hort.), a climbing vine, is Blumen-
bachia laleritia {Cajophora laterilia, Klotzsch), which
see under Blumenbachia. It is a hispid stinging twiner,

with opposite pinnate Ivs.: fls. bright orange-red, or
brick-red: little grown, but adapted to indoor work and
to the open in .summer: prop, readily by seeds or cut-

tings. It is in the American trade as an annual climbing
plant: ()-20 ft.

A. Petals white.

vulcdnica, AndriS (L. Wdllisii, Hort.). Erect, bushy
annual, 2-3 ft. high: Ivs. 3-6 in. broad, palmately
3-5-lobed, the lobes serrate, each with a long stalklet,

the lateral ones often divided into 3 Ifts. : sepals shorter
than the petals; jjctals white; eye of fl. of 2 concentric
red bands, with 5 yellow spots outside. Colombia.
B.M.6410. l.H. 25:302. R.H. 1894, p. 233.

AA. Petals yellow.

&rens, Jacq. (L. hispida, Linn. f.). Annual, 1^ ft.

high: Ivs. alternate, 5 in. long, 33^ in. wide, pinnatifid;

segms. lobed: fls. bright yellow, 1 in. across; sepals

much shorter than the petals. June-Aug. Peru. B.M.
3057. G.C. 111.22:291. Gn. 25, p. 451.

tricolor, Lindl. .Vnnual, 2 ft. high: Ivs. opposite,

bi[)innatifid, very [irickly: sepals as long as the petals;

petals yellow; crown red; filaments white. Chile.

B.R. 667. L. H. B.

LOBELU (Matthias de Lobel, or L'Obel, 1538-1616,
a Flemish botanist and author; Latinized Lobelius).

Including Tiipa. Campanulacex. Excellent flower-gar-

den and border plants, annual and perennial.

Mostly herbs, some tropical species somewhat woody:
Ivs. alternate, sometimes the cauline ones reduced to

bracts: fls. blue, red or yellowish, on 1-fld. pedicels,

which are arranged in a terminal raceme; corolla gamo-
petalous and tubular, .split down one side; lobes 5, the
3 on the lower side (as the fl. stantls) somewhat united
and forming a lip, the other 2 (1 on either side of the
cleft or split) erect or turned back; cal3rx short-tubular

2187. Lobelia Erinus,
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or globular, joinod to the ovary, short-toothed; stanions

5, united into a tube arovnul the single style, the tube
often protruduig from the cleft into the corolla: fr. a
2-valved caps.—Species 250 or more, in many parts
of the world, well represented in E. U. S.

There arc two horticultural groups of lobelias,—the
annuals and the perennials. The animals are low nor-
mally blue-fiowered species suitable for bedding and
edgings. They are of the easiest culture either from
seeds or cuttings. See L. Eriniis (No. 1). The peren-
nials are again of two types,—the hardy and the half-

hardy or tender. The hardy kinds are natives, of which
L. cardinalis and L. st/philitica are the leading repre-
sentatives. These inhabit bogs and low places, and the
best results under cultivation are to be expected in

moist and cool S])ots. The half-hardy sorts are chiefly

derivatives of the Mexican L.fulgens, a plant deservedly
popular in the Old World, but which has not attained
great favor here. These species may be bedded out in

the northern states. They are carried over winter in

pots or in a cellar. They usually give good results the
first year from seed, if started early; or seeds may be
sown in the fall and the plants carrietl over in a frame.
The hardiness of the hybrid perennial lobelias in this

country is yet to be determined. It is probable that
forms of L. fulgens will stand outdoors in the middle
states if given winter protection. In the latitude of

Washington they are hardy in winter but are scarcely

able to withstand the summers.

alba, Ic, 6.

angustifolia, 13.

atrosanguinea, 9.

aurea, 13.

bicolor, 1.

cardinalis, 7, 9.

Cauinillesii, 13.

compacta, la.

erecta, la.

Erinus, 1.

FeuiUei. 14.

flore-pleno, Ic.

foTmosa, 9.

fulgens, 9.

Gerardii, 11.

glandulosa, 6.

INDEX.

Goldelse. 16.

Golden Queen, Ih.

gracilis. 1, la, 2.

grandiflora, Ic.

hamburgia, Ic.

heterophylla, 1, 3, 4.

hybrida 10.

Kalmii, 5.

kermesina, Ic.

laxiflora, 13.

Lindleyana, Ic.

lugdunensis, 11.

marmorata, Ic.

mtdiiflora, Ic.

Nanseniana, 9.

Paxtoniana, Ic.

perennis, 10.

pumila, la.

Queen Victoria, 9.

rarnosa, 4.

Richardsonii, Ic.

Rivoirei, 12.

speciosa, Ic.

splendens, 8.

syphilitica, 6.

tenuior, 4.

teTensis, 8.

tricolor, Ic.

trigojiocaulifi, 2.

Tupa, 14.

A. Plant atinual {or so treated), low and diffuse-growing.

B. Beards or hairy tufts on only the 2 lower anthers.

1. Erinus, Linn. (L. heterophylla, Hort., sometimes,
not Labill. L. gracilis, Hort., not Andr. L. bicolor,

Sims). Figs. 2187, 2188. Diffuse and half-trailing

annual or perennial, much u.sed for edgings: glabrou.s or

slightly hairy below, 6-12 in. high: Ivs. vajiable, the
lower ones obtuse and obovate or
spatulate and crenate-toothed , the
upper ones oblanceolate or oblong
(becoming linear and acute near the
top of the St.), and mostly sharp-
angle-toothed: fls. /'2-54in. across,

on slender pedicels, light blue or
\nolet with a hghter center (throat
white or yellowish); calyx -lobes
awl-like, spreading, as long as the
corolla-tube; 3 lower lobcs^f corolla
l.-irgp and spreading. S. .\fr. "Stony
Iilaces in flats and on mountains."
H.M.ol4;901.—One of the common-
est of all annual edging i)lants, particularly for early sea-
son effects. In our hot dimalc, it often ceases blooming
in midsummer, but with goorl soil, plenty of water, and
occa-sional cutting back, it will bloom till frost. ,Seeds

sown) in Jan. and Feb., will give blooming plants by
April and May. For fls. alone, rather than for edgings,
the .seeds may be started later, or even sown in the
open ground. For definite results in edgings, however,
it is usually better to start from cuttings. In the fall,

lift the best plants, and prow them in pots through the

2188. Lobelia Erinus.

(Natural sizn

winter as stocks from which to secure cuttings. Cut-
tings taken in late .Jan. or Feb., should give blooming
plants by May. Seedlings vary, and one caimot rely

on them for definite etTet^ts in design work, although
they may be best for the amateiu' who desires only fls.

Some strains of seeds, however, come very true.

2189. Lobelia tenuior. (X 'A-H)

The species is also a good pot^plant for the winter
conservatory.

Lobelia Erinus is exceedingly variable. The forms
fall into three groups;

(a) Variation in habit: Var. compacta or erecta,

dense-growing forms suitable for low, clo.se edgings:
subvarieties are blue, white and so on. The most popu-
lar bedding forms tjelong to this strain. The name
erecta is often used for the taller strains. Var. gracilis,

with slender growth and suitable for vases or baskets:

blue. Var. pfimila. Very dwarf.

(6) Variation in color of foliage: Golden Queen and
Goldelse, with yellowish foliage. Al.so forms with
bronzy foliage, but not constant.

(c) Variation in color and .Hze of fls.: Var. alba.

White. Var. fl6re-pleno. Double. R.H. 187.5:71. Var.
grandiflora. Various large-fld. forms. Var. kermesina.
Crimson. Var. Lindleyana. Hose-color, with white
eye. Var. marmorata. Fls. marbled. Var. Paxtoniana.
Light blue with white eye: growth straggling. Var.
Royal Purple. Purple-blue. Var. speciSsa. Large-fld.,

light azure-blue, with white eye. \'ar. tricolor. Fls.

blue or pink, with white eye and carmine spots. Var.
hambtirgia, Hort., has fls. bright blue with white eye;
growth very rapid, slender, making it a handsome pot
or basket plant. Var. Richardsonii, Hort. {L. Richard-
vinii, Hort.), has long sjireading or drooping sts.: Ivs.

cordate and crisped: fls. light blue, in a long terminal
raceme. L. multiflora of lists presumably belongs in

this species: soft rich pink.
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BB. Beanix or hairs on all the anihcrx. Tlu' throe fol-

lowii))! spocios :in' probatily mit in tho Ainorii:iii

trailo. iilthouph tlu-y an- kiuiwn ius cult, plants.

The nanio.< sonii'linios (ii<-iir, but the plants whicli

thoy ropn\sont an^ probably forms of L. Eriiiua.

The ilosoriptions will enable the .student to dis-

tinguish wliether the speeie.s oeeur.

'2. gricilis, .\niir. i.L. triijoiiocniitij:, Hook.). .\ foot or

los-s hi};h. sloniler, deeuinbent at the b:v>e, glabrous:

lower Ivs. ovate and ileeply out, the iip))er ones narrower

and pinnatifid (.beeoinins linear ami entire at the top

of the St.): fls. '-..-^jin. across, blue with a whitish eye,

the middle lower lobe

strvingly obovate, the 2

upper lobes small and
ourv-cd and usually hairy

;

fl.K-luster long and open,
more or less 1-sided: seed

aiigleil, not winged. New
S.Wales. B.M. 741:5088.

:i. heterophylla, Labill.

Much like the last, but

fls. larger (the n\i<ldle lobe

nearly 1 in. long), and the

lower Ivs. parted into

Imear lobes: seed winged.
W. Austral. B.R. 2014.

P.M. 9: 101.

4. tenuior, R. Br. {L.

ramosa, Benth.). Fig.

2189. Erect or ascending,

12-18 in., pubescent : lower

Ivs. small, mostly ter-

nately divided, the upi)er

Ivs. linear and mostly
entire: fls. rather large,

bright blue, borne far apart

on verj- slender pedicels,

the middle lobe much the

largest and obovate: seetl

smooth and shining, com-
pressed. \V. Austral. B.M.
;}784 (as L. hilcrophylln).

B. 2:93. R.H. 1856:281;
1905:192. G.C. II. 15:

105; III. 29:46. H.F.
7:27. G.VV. 10, p. 2. G.
26:385.— It has received

new attention in recent

years.

AA. Plant perennial (rarely

biennial), uxually tail

or slricl-grouing

.

B. Corolla very unequally
bilabiale or 2-lipped,

the lower lip S-lohed

and dejlexeil, the up-
,

per lip very small.

c. Species: fls. blue (sometimes varying to white).

5. Ealmii, Linn. .\ slender perennial (sometimes
biennial ?K f>-18 in. high, glabrous, branched: Ivs. nar-

row-spatulate to linear at the top of the st., remotely

dentic\ilate: fls. small (]4iit. long), very light blue, in

a long, IfHjHP raceme, on filiform pedicels. On wet banks
and slop<si and margins of bogs, in northern states, Ont.,

Nova Scotia: prop, by offsets. B.M. 2238.—Sold by
dealers in native plants. Useful for bog-planting.

6. syphilitica, Linn. Strong, weedy herb, 2-3 ft., gla-

brous or nearly .so, mostly simi)le: Ivs. thin, oblong-

oval to lanceolate, attenuate to the apex but the point

mfwtly blunt, small-<ientate or crenate-denticulate, nar-

rowwl into a very .short petiole: fls. about 1 in. long in a

long, wand-like, racemose spike, blue or purplish, the

tube about ^in. long; calyx hairv and enlarging in fr..

2190. Lobelia cardinalis. (pi. X'A)

the lance-acuminale lobes consi)icuous, and bearing
auricles in the simises. Moist places, eastern states

(Maine to La.). B.R. 537; 32:() (nt^ L.filnnrlulo.ta). Mn.
7:61. Gn.M. 5:344. Var. alba, Hort., has nearly

white fls.— Interesting plant for bog-gardens and moist
borders. In dry soils it will grow, but with less vigor.

cc. Species: fls. in .shades of red (or yellow or very rarely

while).

7. cardinalis, Linn. C"ardinal Flower. Indian
Pink. Fig. 2190. Straight-growing, glabrous or very
nearly so, 2-4 ft. tall, usually unhranched: Ivs. narrow,
varying from oblong-ovate to lanceolate, tapering both
ways, the petiole very .short or none, margin irregularly

serrate: fls. bright intense cardin.al (rarely varying to

white), the tube 1 in. long, the 3 lower lobes very nar-

row, the fls. borne in a long racemose spike in which
the bracts are mostly very narrow and the upper ones

"ittle exceeding the pedicels; calyx hemispherical, the

tube much shorter than the long-linear lobes: seeds

istinctlv tuberculate. Wet places, as in swales. New
Hruns. to Sask., and Fla. B.M. 320. G. 2:447. Gn.M.
1 :1H7.—One of the most show>' of all native fls., and
worthy of cult, in any moist border. It has been long

in cult., but has apparently given no important horti-

cultural forms.

8. splendens, Willd. (L. leiensis, Raf.). Like L.

citrdinali.'i, but more slender, the Ivs. narrower and
glandular-denticulate, mostly sessile: seeds little tuber-

culate. wet places, Texas, west and south.

9. fiilgens, Willd. (L. formbsa, Hort. L. cardinalis,

Tlort., in part). Very like the last, but fls. larger, deeper

red and more showy, the 3 hibes of the lower lip broader:

plant mostly pubescent (at least the foliage), and vari-

ously tinged or spotted with brown or bronze: bracts

more leafy. Mex. B.M. 4002 (as L. splendens var. atro-

sanguinea).—Long in cult, and a most desirable plant.

Not hardy without protection in the N. It has given

rise to many horticultural forms, some of which (as

''Queen Victoria") are commonly referred to L.

cardinalis. The trade name L. cardinalis alro-

sanguiiica probably belongs to this species. L.

cardinalis Nan.'icniann, a purple-carmine .sort, is

probably L. fulgens. In Eu., Lobelia fulgens

is one of the i)opular bedding plants, but it has

never gained popularity in Amer. In this coun-

try it is usually grown in pots and treated as

a conservatory subject.

ccc. Species-hybrids or derivatives: fls. mostly in shades

of red, pink or purple.

10. hybrida, Hort. The hybrid garden lobelias are

mostly of French origin, and they are little known in

the American trade, although they are occasionally

imported by amateurs. It is doubtful whether they will

endure the winters of the northern states, although

they make excellent pot subjects for blooming in the

sunmier border. They may also be planted in the open

and lifted on the approach of winter: or new stock can

be rai.sed from divisions of the old plants, or from offsets,

or from seeds. Many of these hybrids are most showy,

and they shoidd be better known in Amer. It is proba-

ble that they are derived chiefly from L. fulgens,

although they are said to come largely from L. cardi-

nalis, but L. fulgens an<l L. cardinalis are confused

amongst ganleners. Ij. syphitilica has also, apparently,

entered into some of these hybrid derivatives, particu-

larly those with blue or i)urple colors, and L. ammna is

supposed by some to lie involved (see suppl. list).

These hybrids are sometimes known collectively as L.

hylrrida and L. perennis hyhridn. Two recent forms

deserve separate mention (Nos. II, 12):

11. Gerardii, Hort. Habit of L. fulgens or L. cardi-

nalis: Ivs. lanceolate or lance-oblong, glabrous, denticu-

late: fls. in a heavy terminal spike or raceme, rich
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2191. Lobelia

Rivoirei. (Xh)

violet, IV2 in- or more long. Obtuincd by C'hab.uiiio
and Goujon of the Botanic Garden of Lyons, and intro.
to tlie trade in ISito l)y Hivoire I'ere et Kils, Lyons. Tlie
hisi)id calyx suggests L. .lypliililica. H.H. 22, p. 112.
LH. 42, p. 2I)S.—It varies into r()se-<'()lor (var. lugdu-
nensis"), and into coral-red, violct-iiurplc, and the like.

The pistillate parent \v:is a form of /.. si/ithililicd and
the staminate parent was the "Queen Victoria" form of

L. fulgcns. The plant was named for

M. Gerard, director of the botanical
collection at Lyons.

12. Rivoirei, Hort., Fig. 2191,
comprises still more recent types,
with very large rose or pink fis. Gn.
56:182, which plate represents sev-
eral derivative lobelias. G.C. III.

24:233. G.W. 4, p. 127.

BB. Corolla somewhat equally 2-lipped,

the lower lip only notched, the

upper one 2-parled.

13. laxifldra, HBK. (Syphocdmpylus
bicolor, Don). Tall, branching herb
or subshrub, with thinly hairy sts.:

Ivs. lanceolate or ovate-lanceolate,

V.^—j.-^.

acuminate, sharp -denticulate: fls.

^4BV nodding, on long, axillary pedicels,^ Jj^s^ 1
' 2 in. long, cylindrical, the stamens

iy*<K*"> projecting from the side, red and yel-

l(jw, pubescent. Mex.—An okl plant
requiring cool greenhouse cult., or

thriving in the open in pots. It may
also be planted out like L. fiilgens.

Var. a^ea, Hort., is a yellow-fid.

variety. Var. angustifolia, DC (L.

Cavaiiillesii, Hort.). Lvs. long and narrow, .sometimes
even linear: fls. scarlet with orange-vellow lip; corolla

1 m. long. Mex. B.M. 3600 G.C." III. 1:585; III.

57:263. A good tall subject for pots in a greenhouse
anfl for planting-out in summer. Seeds sown in Feb.
should give blooming plants in Aug.

BBB. Corolla with alt the lobes united by the lips

into I lip.

14. T&pa, Linn. (Tiipa nwnlana, Hort. T. Feuillei,

Dun. Lobelia Feuillei, Hort.). Very strong herb or
subshrub (4-7 ft. tall), erect ami mostly simple: lvs.

oblong-oval, mostly acuminate, rugose, tomentose,
denticulate: fls. in a long, terminal raceme, blood-red,
2 in. long, the hooded li]) curving downwards and the
column of stamens ascending; calyx-lobes short. Chile.

B.M.2550. G.C. III. 52:243. "R.H. 1898, p. 189.

G.W. 4, p. 139.—Cool greenhouse; hardy in southern
states with protection.

L. amana, Mich.^. Much like L. siphilitica, but the calyx
plain and not hispid: corolla ' 2in. long, bright blue. N. C. south.

—

L. linceps, Thunb. Perennial, blue-fld., with somewhat fleshy lvs.

and 2-winged st. S. .\fr. B.M. 2277 (as L. decunibens); 2.5l!l

(a.-i L. rhizoph.vta).

—

L. coronopifolin, Linn. Somewhat shrubby,
with pinnatihd hairy lvs. and handsome blue fls. (sonietinirs 1 in.

long), on long scapes. S. .\fr. B.M. (J44. G.C. 11. 1.5: 10.5.— /..

Dortmdnna, Linn. W.\ter Lgbeli.v. Aquatic perennial. I ft. or
less, with lv8. radical and submerged, and small pale blue fls. on u
scape. Useful amongst aquatic plants. Native.

—

L. helerodont'i.

Sprague. Erect. 3 ft. or more (perennial?): lvs. sessile, lanceolate,
serrate: fls. pale green in a long raceme, the lobes about 1 in. long.
Trop. .\mer.

—

L. hortensis, DC-, is a hybrid form of L. amncna,
probably not in cult. now.

—

L. injlnta, Linn. Indian Tob.vcco.
.Annual, of N. .\mer.. with ovate, pubescent, denticulate lvs., erect
habit, and small blue or whitish fls.: herbage very acrid; plant
formerly a domestic remed.v.

—

L. linn^oUJf.t, Petrie. One of the
.\ew Zeal, lobelias; perennial, creeping: lvs. orbicular or ovate-
orbicular, toothed: fls. wliite, purplish beneath, the corolla ^jin.

long.

—

L. nicotiansp/iilia, Heyne. A striking perennial. ft. and
more: st. as thick as the arm at ba,se: Ivs. narrow-lanceolate, to 2
ft. long: fls. white (or pale lilac) in a branching infl. 2 ft. or more long.
S. India. B.M. .5.587. G.C. III. .•i.5: l'.l.5.—L. .iMsiiifdlin, Lamb.,
from Kamtscbatka: perennial. 1 ft. or so; fls. violet-blue, produced
freely: ivs. broad, serrate; requires a wet place. G. 29:.541.

—

L.
tubniida, Benth. Annual from Mex.. with radical lyrate Ivs. and
small pale blue Qs. on long pedicels. G.C III. 2:.'i04.

—

L. taliensin,

Diels. Erect, to 4 ft. (perennial?): Ivs. narrow-obovate or obovate-
oblong: fls. blue, l-l ^4 in. long. W.China. i tr i>

LOBLOLLY BAY: Contonia iMsianthm.

LOBOSTEMON (Greek lobe and stamen: the stamens
opposite the corolla-lobes). Borat/indcew. Perennial
herbs :md shrubs, rough-|)ubescent or hispid, with
alternitte ses.sile often granular lvs., and white or blue
fls. mosti}- in terminal cymes ancl heads. They are
closely allie<l to Echium: sijecies perhaps 50 in S. Afr.
A])parently none is in the trade, although L. formosus,
Buck (fjchium formosiim, Pers. E. grandifltirum, Andr.),
is likely to be found in choice collections: shrubby and
branched, 3 ft.: lvs. lanceolate to obovate-lanceolate:
fls. reddish changing to blue, in spicate racemes. B.M.
1772. B.R. 36 (both as E. frulieosum).

LOCHERIA (for Dr. Hans Locher of Zurich). Gesneri-
ar<:e. Comjirises a few species, which are now referred
to Achimenes. In the traile are 2 species, L. hetero-

phylla, CErst., or L.ignescens, Klotzsch (see Achimenes
heterophylla, p. 207), antl L. hirsiita, Regel (see Aclii-

tnenes hirsuta, DC, p. 208, suppl. list).

LOCO-WEED: Astragalus; Oiytropis.

LOCUST: Common locust is Robinia Pseudacacia. Honey L.,
Gteditsia triacantkos. Swamp or Water L., G. aqualica.

LODOICEA (said to be a modification of Laodice,
daughter of Priam). Palmacesc Double Coconut.
Coco DE Mer. Maldive-Nut, from the specimens
found on the shores of the Maldive Islands in early days.
One remarkable palm in the Seychelles (Indian Ocean),
bearing an immense double nut which is one of the
curiosities of the vegetable kingdom; the tree is some-
times seen in botanic gardens.

maldivica, Pers. (Cdcos inaldivica, Gmel. Bordssu^
Sonnerdti, Giseke. Lodoicea callipf/ge, Comm. L.
sechelldrum, Labill.). Fig. 2192. Tall dioecious palm,
large in alt its parts: lvs. palmately not deeply cut
into many flabellate lobes or segms., the blade 6 ft.

across, ovate-subrhomboid, cuneate at base, the segms.
bifid, petiole 8-10 ft. long: fls. in axillary spadices which
are subtended by several truncate spathes, the male fls.

in clusterfe in the hollows of the axis of the spadix and
the female fewer and in cups or receptacles formed by a
pair of bract lets; stamens in male fls. about 36, the
pistil rudimentary; ovary in female fls. mostly 3-celled,

the stamens being represented by staminodia: the great
fr. usually 1-seeded, mostly 2-lobed: male spadix to

2192. The double coconut.—Lodoicea maldivica.

6 ft. long; female spadix of similar length, pendulous on
a peduncle 1 ft. long; perianth ' )in. long. B.M.
27:54-8. (i.e. II. 25:.-w7; III. 4:7.32; S:4I7. F.S. 5:523.
Journ. N. V. Pot. G;ird. 7:8, 9 (1906).

The double coconut is one of the gi;tnts among
palms, its straight and smooth trunk frequently reach-
ing a height of 100 feet, and it is also a centenarian
before its full growth is attained. The seeds of lodoicea
are probably the hirge.st known, the individual nuts
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iH'ius s;i»i to wcijili soiiiel imcs fifty poumls, thoiifjli

till- larp'-'*' usually stvn in collections do not likely

exctt^l alH>ut tiflccn pounds. The formation of such

gipuitic soo<ls reiiuires ii consiilciahle period of time,

suul from tlie time of ffowerinn to the full maturity of

tl\c setsts is said to cover a period of nearly ten years.

The (jenninalion of such sihhIs is not an easy process,

rwiuirini; nuich room and stron;; heat, the radicle beinf;

corn'spondiii^lly lar^e anil runiuii}; down for A feet or

more before the top growth begins. Voun^ plants

lV(iuin> a strong and moist heat; and a considerable

amount of mot room, in combination with a li};ht but

rich comiX)st, is best adapted to their needs. Seeds
eometimos re<iuire three years to tjerniinate. They are

not advertiseil for sale at jjresent, but have been sold lus

curiosities now and then in America. Their germina-
tion is a preat event, but the plants are never grown to

any considerable height, as they re(|inre loo nmch care

and R)om. The old nut remains attached at the sur-

face of the ground until the tree is some years old.

It is said that the heart of the crown of Ivs. is eaten, as in

the cabbage pahn, and the Ivs. !ue used in house-

building. L. H. H.t

LCESELIA (John Loesel, an early Prussian botanist).

Potiiiioiitace^. Greenhouse plants, grown in the open
fur South, for their flowers.

Verj- close to Gilia, and often confusefl with it; and
the genus is variously defined. As accepted by Peter in

Engler <fe PrantI, it ccmiprises 16 species in N.W. N.
Amer., Mex., Cent. Amcr. and northwestern Trop.

S. Amer. The species occur very little north of Mex.,
however. As finally outlined by Gray (Sujipl. Syn. Fl.),

it has "fis. involucrate or involucellate; both bracts and
calyx wholly or partly scarious; corolla funnelform,

either regular or 1 or 2 sinuses deeper; seeds winged or

margined, the surface becoming mucilaginous when
wett(><l: suffruticose, rarely annual, with spinulose-

toothe<l Ivs."

L. coccinea, Don, is a handsome plant with brilliant

rose-red tubiilar-truinpet-shape<l fls. an inch long in

terminal fascicles or compound bracted racemes, with
stamens and ;i-lobed stigma exserted: Ivs. small and
stiffish, oval or cuncate-oval, sharply and often spinu-

lose dentate, grayish green: |)lant strict, jjubescent,

woo<ly, perennial. Winter bloomer. It is offered in

Calif. L. tenuifolia, (Iray, and L. effftsa, Gray, of

S. Calif., are phlox-like plants ofTerc<l some years ago.

The former, Gray siil)se<iuently referred to (liUn

tenuifolia, Gray, and the latter to Oilia Durmii,
KeUogg. L. H. B.

LOGANBERRY. Figs. 219.3, 2194. The loganberry

wa." originated by .Judge ,1. II. Logan, of Santa Cruz,
California. It is the result of a cross between the
Aughinbaugh, a variety of RiiliHfi vilifnliuK, the wild
blackVjerry of California, and a red raspberry, jirobably

the lied .Antwerp. It wjis a chanci^ hybrid developed
from mvd in 1H81. .Since that time the cultivation of

the plant has increa.sed extensively. It is cultivated

all the way from southern California to British

Columbia. However, while being a very vigorous plant.

it Ls very tender and will not succeed where the tem-
perature reaches zero unless protected and even under
protection does not seem to fruit xs heavily as it does
where very mild winters are ex|)erienced.

A few years ago it was thought that the loganbc^rry

industry was overdone. This was due to the poor
shipping character of the fruit and the fact that the
berry wa-s but little known; but at the present time not
nearly enough fruit can be K<^cured for canning and
evapf^rating. anfl the berry promises to be one of the
best horticultural a«s<-ts of the Pacific coast. It is one
of the very strongest-growing lirambles and has a
characteristic dark green foliage which it holds through-
out the year.

The fruit when thoroughly ripe is of a |)urplisli red

and is very large, being one of the largest berries grown.
In (lavor and habits it .shows the characteristics of

both the blackberry and raspberry. Unless very ripe

the fruit is exceedingly acid, but when thoroughly ripe

has a pleasant acid flavor.

In western ( )regon the fruit is coming to be of tremen-
dous conunercial importance. Salem is the principal
center of the industry of the state, there being about
2,1)1)1) acres planted in that vicinity and the present
outlook is that the acreage will be at least doubled.
Extensive plantings are found all over western and
southern Oregon. Many of the cultivators are taking
hold of the h)ganberry industry in an extensive way,
individual growers planting out as many as 200 acres in

one season, while others are devoting from 1(X) to 200
acres purely for propagation i)urposes.

There are two other berries Ix'ing grown in this same
area which are very similar to the loganberry, one being
the Primus, which is a blackberry-raspberry hybrid,
introduced by Luther Hurbank. It is an excellent home
berry l)ut cannot be picked easily until it is too soft to
ship. It is also too shy a bearer to be commercially
profitable. The Phenomenal is also a hybrid intro-

duced by Luther Burbank and is su[)posed to be a
cross between the California ilewberry and the red
raspberry. It is less acid than the loganberry. The
fruit, if anything, tends to run a little larger, is a little

brighter in color, the foliage is a lighter green and is a

better shipper than the loganberry, but it does not
yield nearly so well. It does not seem to be so long-

lived and it is thought by the growers that it is not so
good an evaporating berry as the loganberry. As far

as the Pacific Northwest is concerned, the loganberry
is driving the other hybritls from the market.
The loganberry tends to vary greatly in its seedlings

and offers one of the best fields for plant-breeding to

be found among small-fruits.

2193. Loganberry. (Xh)

It will grow on any of the well-drained loams and is

found to succeed well on the red hill soils and the

silty loams .along the rivers. It is thought by many
of the growers that it prefers a clay subsoil rather

than a gravelly or sandy subsoil. \Vhen planted on

der'p rich loams the plant seems to be longer-lived.

TlK^re are commercial plantings in Oregon fourteen

vears olil that are still very profitable. The principal
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requisite as regards soil and place is that the drainage
must be very good, as the plant is an exceptionallj-

heavy feeder.

The lof:anherr.\- is i)ropagated very easily by rooting

the tips ill tlie fall. In choosing plants to .set out, one
should choose cither very vigorous-rooted tips, or

else vigorous one-year-olil plants. It is not advisable
to plant the cutting or weak tips.

The fruit has not been grown coinmercially long
enough as yet to demonstrate conclusively the best
methods, especially as related to tlie distances

of planting. Some growers i)ut the rows as
close together as 6 feet, some prefer 7 feet,

but the larger number plant them 8 feet

apart each way. The plants are set in the
rows from 4 to 16 feet apart. When the
plants are set as close together as 4 feet, the
pruning is very different from that when
planted at the greater distances. When
planted close together the plants are kept
headed back.

It is customary to train the plant as a
trailer. It will be some time before it will be
demonstrated thoroughly which method of

pruning and training is superior, and natu-
rally the distances at which the plants should
be set will depend greatly on the soil in

which they are grown.
The plants should be given very good care

the first year. They do not tend to make a
strong growth until the fall months, when
the growth is verj- rapid. In the fall, good
strong trellises should be provided. The most
common method is to get good strong 7-foot

cedar posts. These are set 30 feet apart. Two wires are

generally strung on these posts, the first wire being 2
feet from the ground, the second one at or near the top
of the post. Number 12 galvanized iron wire makes a
very good wire for stringing. It is customary to run the
rows north and south in order to obtain a good chs-

tribution of sunlight. There are many methods used
in training the vines on the wires. Some growers prac-

tise the twining together of two or three fruiting canes,

fastening them in a bundle to the wires. Others start

out the canes in a fan shape. One of the best sys-

tems, and one that is meeting with considerable favor,

is the weaving of the vines in and out among the
wires. This weaving is performed whenever a shoot
tends to come out in the row. This method seems to

give a very good distribution of the fruiting canes
along the wire. It is thought by many growers that it

is well not to try to train the plants too high, since

the finest berries are grown in the shade and one
must take into consideration the convenience of the
pickers.

So far, the pruning consists chiefly of cutting out the
old canes and the general practice is to remove these
canes as soon as the fruit is picked in July, thus mini-
mizing any danger from disease.

The training of the new shoots for the succeeding
year's growth may be done during the season or left

until fall. A few of the growers wait until spring,

thinking that if they have an unusually cold winter
their plants are thus protected. In the growing
season if the new plants interfere with the tillage or

handling of the crop, they are generally kickeil in under
the fruiting canes. Sometimes .small stakes are driven
down to hold them in place.

The tillage given to the loganberry is very similar to

that given other cane-fruits. If they suffer for lack of

moisture or food, the berries become very small. Some
growers practise plowing the ground u]) toward the
plants in the fall and away in the spring. The most
common practice is to leave the ground heaped up
somewhat around the plants, as this usually means
that the plants become deeper rooted and the moisture-

supply is better held than when the ground is kept
level.

The yield will vary tremendously, extremes probably
being one to seven tons to the acre, with about four

tons an acre as a very good av<'rage. A number of the

growers the past year reporteil at hast si.\ tons, and
one jiatch of 424 vines pi\)duced 425 crates. At the
])resent prices and with the heavy yields the profits

are very satisfactory. The wholesale price is 4 cents a
pound, either for canning or evaporating. These figures

2194. The loganberry as grown in Oregon.

mean a profit of $100 to $300 an acre. Some of the
growers have contracted their crop up to 1920.

Thus far there are no troublesome insects and only
one disease, namely, the cane anthracnose, which is

very similar to the anthracnose that attacks other
cane-fruits.

At the present time, the demand is many times
greater than the supply for both canning and dried

berries. The reason for this is that the loganberry has
proved to be one of the best pie berries on the market.
It makes a very excellent jelly, and its juice is a very
refreshing beverage and is thought by many to be
superior to grape-juice. Undoubtedly in the near
future the juice manufacture will become a very exten-

sive industry. At the present time such cities as Clii-

cago, St. Paul, Omaha, and St. Louis, are unable to

buy the quantities of dried and canned loganberries

that they desire.

The berries are consumed fresh, but to be relished

must be thoroughly ripe. Unless in a ripe condition

the acid is so strong as to be unpleasant. Canned ber-

ries are generally put up in enameled tin cans, [since

the common tin cans are eaten by the acid.

In evaporating the berry, the common prune-drier is

used. The berries are spread on trays of galvanized

iron mesh wire. The trays are about 36 by 20 inches

and the fruit is piled 3^ to 1 inch deep on these trays.

It takes from sixteen to twenty-four hours to evapo-
rate the loganberry and probably twenty-four hours
turns out a better product than when only sixteen

liours is given. The tunnel drier is about as good a
drier as can be used. The fruit is first placed in a
temperature of 135° to 1.50° and this temperature is

graciually increased until 165° is reached. The berries

should be nicely dried in 16 hours; some se;i,sons in less

time. The product will be better than when the tem-
I)erature is started low. The berries should be care-

fully selected and only ripe berries used, as the green

berries do not dry well. It is almost impossible to dry
them and ev(>n though they do dry they are too tart.

If the fruit is uniformly ripe it dries very uniformly;

but if it is over-ripe it tends to drip badly, cara-
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mels and burns easily. I'hc wliolosalo (irico for the
dritxl pn.Hiuct is at the iiroscnt time about '2S cents a
jK>un>l. Tho borrii's ilrv down to aliout oni>-fifth, so

that a twcnty-tivc-iHUUui crate will produce five iiounds

of dritnl fruit, altlunipli the percentajic of tln' dried

fruit to the fresh fruit will var\- considerably. The first

few piekinjis drv <iown more than those wliich come
later, and shovdd there be hea^y rains the berries jirow

ver\' hirjje suid luscious but contain relatively nK)re

water. It costs rouphly about a cent a pound to dry the

berries, although the commercial evaporators are

ehiirpinp about 3 cents for each dried pound. After
drying, the berries jvre allowed to .-iweat and are handled
alxjut the same way as blackiap rxsjiherries. They ;u"e

then packtxl in boxes which liold either twenty-five or

fifty pounds each.

Since the prvme and the loganberry grow on similar

soils successfully and both can be evaporated in the
same (h'ier, there are a number of growers who are coin-

bining these two crops. Thus a greater revenue is

derived from the money investwi in the evaiiorators.

Loganberries come into beiiring the second year and
bciir lieavily the third, wliile the prune bears some the

fifth ye;ir but not heavily imtil tlie seventh. The
average evaporator will cost about .f'ijCKK) and such a
building can handle the product of 40 acres.

As yet the loganberry is sold only in the United
States. No attempt has been made to sentl it to foreign

countries. This is due to the fact that the growers have
not been able to satisfy the buyers who come to them.
The future for this berry appears to be promising, the
indications being that it will be many years before the

demand can be satisfied. C. L Lewis.

LOGANIA (James Logan, Governor of Pennsylvania
in Coloni.ol times). Loganiace«. About 20 herbs and
shrubs of Austral, and ])robably 1 in New Zeal., with
mostly small white or flesh-colored more or less imper-
fect fls. Lvs. opposite: corolla campanulate or the tube
cylintlrieal, the lobes 4 or 5; stamens 4 or .'5, inserted in

the tube; ovary 2-cellcd, becoming an ovoid or globular

or oblong dehiscent caps. The loganias are seldom
cult. They probably retjuire the treatment of other

coolhouse Australian things. L. florilnitula, R. Br., is

an erect shrub with lanceolate or linea^r lvs. and white
fls., of which the females are usually smaller than the

males, in axillary short cymes or panicles. L.B.C.
12:11 18. L. latifblia, R. Br., is an erect shrub or under-
shrub, often glaucous, with brojully obovate to oblong-

elliptic lvs. and white fls. in dense terminal cymes.
Both species grow about 3 or 4 ft. high.

LOISELEURIA (after J. C. A. Loiseleur-Deslong-

champs, physician and botanist in Paris, 1774-1849).

Syn., Chanutl'cdon, Cliarnucixtus. ETicticew. A procum-
bent hardj' evergreen shrub with very small, mostly
opposite, closely s(;t, entire lvs., and with small,

jisually rose-colored fls. in terminal, few-fid. umbels.

A single specits in the subarctic regions and high

mountains of the northern hemisphere, allied to Kalmia
and L<dophyllum, but calyx .')-j)arted, nearly ;ik long as

the bell-shapwl corolla, stamens 5, with the anthers

opening lengthwise and caps. 2-3-celled. Well adapted
for rockcrif-s, forming depressed tufts, but not easy to

grow and rarely cult. It grows best in a sunny or |)artly

sha/led position in a porous, Jieaty and sandy soil,

which is well drainefl and has a constant but moderati-

siipply of moisture. Proj). by sewls treated like those of

rhododendron or ?)y cuttings of half-rijjened wood under
glass. L. proctimbens, Desv. (Amlca procumbenn,

Linn. CfuimadnbM j/rocumbenx, Kuntze). Only a few
inchra high, rjuite glabrous: lvs. pc'tioled, oval U> nar-

row-oblong, revolute at the margin, about 14m- long:

fls. 1-5, on rather short pedicels, pink or whitish, .about

Kin. across. July, Aug. L.B.C. 8:762. (i.C. 111.

53:343. Alfred Rehder.

LOLIUM (the ancient Latin name). Graminex.
D,\KNKi,. Uyk-(;rass. Tufted grasses with flat blades
and slender spikes.

8pikelets several-fid., sessile, placed edgewise on
opposite sides of a zigzag axis. Includes about 6
species of Old World gras.ses, 2 of which are intro. in

tlie eiustcrn states and are familiar fodder grasses of
the same region. Perennial rye-grass was probably
the first pasture grass to be cult, in (ireat Britain,

and is grown there yet to a considerable extent, where it

is said to occupy the same relative position of impor-
tance that timothy does here. A weedy species, L.
hmukntum, re])Uted to be poisonous to cattle, is sup-
posed to be the "tares" of Scrijiture. It is the darnel,
although that name is .sometimes, liut perhaps erro-

neously, applied to other si)ecies. Our 2 cult, species
are short-lived ])erennials or the second scarcely more
than an annual, not to be recommended for perma-
nent pasture or lawn, but< are frequently employetl for

hay or annual pasture. They are successful only in the
moist regions of the eastern states. Seed sown in

autumn or early spring, 25-30 lbs. to the acre. Rye-
grass is often sown in lawn mixtures to give a quick
covering to the soil, especially in large expanses such
as parks and public grounds. It is replaced gradually
by other constituents of the mixture that are more
permanent. Theloliums are agricultural grasses, scarcely
grown for ornament or as garden plants.

perenne, Linn. Perennial Rye-Grass. One to 3 ft.

high, with shining lvs. and slender spike, 4-10 in. long:

spikelets 8-l(J-fld., awnless or only short-awned. Dept.
Agric, Div. Agro.st. 7:301.

multifldrum, Lam. (L. ildlicum, A. Br.). Italian
Rye-Gras.s. Regarded by many as a variety of the
preceding. Differs chiefly in having longer awns to
the florets. Ibid 302.—This form of rye-grass is com-
mon on the Pacific Coast as a weed in open ground.
It is there often called Australian rye-grass.

A. S. Hitchcock.

LOMARIA (Greek, loma, a forage). Polypodiacex.

h. generic name for a group of ferns, sometimes recog-

nized as distinct from Blechnum, to which they are here

referred. The species of ferns classed as Lomaria in

Cyclopedia of American Horticulture have been referred

to Blechnum in the present edition as follows: L. ciliata

=B. Moorei, C. Chr. ; L. lanceolata, Spreng. ==B. lanceo-

latum, Sturm, L. discolor, \\i\ld. =B. discolor, Keys; L.

gibha, Labill.=ii. gibbiim, Mett.; L. Boryana, Willd.=
B. labulare, Kuhn; L. sjncant, Desv.= /i. syicanl, With-
ers; L. nipponica, Kunze=it. spicant var.; L. costari-

cerasis= Plagiogyria; L. procera, Spren^.^ Blechnum
capense, Schlecht., in Trop. Amer., Afr., New Zeal.,

etc.: rhizome short and stout, often woody, erect or

prostrate: fronds many, 1-4 ft. or even to 10 ft. and
more; pinna; usually very numerous, 12 in. or less

long, the margins minutely toothed. Variable. Var.

chilensis (Kaulfuss) is sometimes mentioned in horti-

cultural literature. G. 36:45.

A recent monograph on this group of ferns recognizes

it as a distinct genus, but under the generic name
Struthiopteris which is considered to take precedence

of Lomaria. R. C. Benedict.

LOMARIOPSIS: StcnochUma.

LOMATIA (from Greek word for edge, alluding to the

winged seeds). Prolmccir. About a dozen shrubs and
trees in Australia and Tasmania, and in Chile, little

known in cultivation, a very few of which are in the

trade. They are coolhouse subjects, and suitable for

the open in the warmer parts, grown primarily for the

h.andsojne dentate, pinnate or pinnatifid foliage. They
rctjuire the general treatment of the Australian cool

gre(!nhouse things; propagated by well-ripened cut-

tings.

Leaves variable, alternate, from entire to toothed
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and bipinnatifid: fls. small, perfect, in pairs, borne in

terminal or axillary racemes, white, i)ale yellow or

retldish; perianth irregular, with an obliciue tube oi)en

along lower side, the long lobe.s cohering in an ovoi<l-

globular recurved limb; anthers sessile; ovary on a

long stipe, with a long style and fiat stiginatic disk: fr.

a coriaceous follicle. L. ferruginea, H. Br. (L. pin-

natifolia, Hort.), is the species most likely to be cult.:

Chile: graceful in habit, handsome, with grcvillea-like

foliage: Ivs. 2-pinnatifid, very dark green above and
tomentose beneath, the segms. ovate and 3-toiithed at

the point: fls. about 32in. long, golden vellow and scar-

let, rusty-hair>- outside. B.IM. 8112. G.C. III. 42:232,

233. L. ohliqiia, R. Br. Chile. Shrub or tree with

densely leafy erect branches: Ivs. ovate, crenate,

leathery, smooth and bright green, 3-4 in. long: fls.

white, with rusty hairs, about ' jin. long, in short

axillary racemes. L. longifdlia, R. Br. Austral. Erect,

8-10 ft., evergreen, glabrous or nearly so: Ivs. linear-

lanceolate to oblong-lanceolate, remotely serrate, 4-8

in. long: fls. greenish white, in terminal and axillary

not elongated racemes, the perianth about Jjin. long.

B.M. 7698. B.R. 442.

L. heterophylla is offered as an "elegant evergreen foliage plant,"

L. H. B.

LOMATItlM (name refers to the bordered or winged
fruit). UmheUifcTsi. Under this name of Rafinesque's

are now separated the American plants that have been
referred to Peucedanum. More recently, however, the

name Cogswellia has been substituted, although lack-

ing priority, because Lomatium is held to be too much
like the older Lomatia of Robert Brown. Lomatiums
are mostly W. American plants, of about 60 species,

growing in drj' soil. They are mostly low or stemless

perennial herbs from tuberous or fusiform roots, and
compound (ternate, pinnate or dissected) Ivs. From
Peucedanum the genus differs, according to Coulter &
Rose, as follows: "Peucedanum consists of tall and
branching mesophytic plants of low fertile meadows
of the Old World, with several umbels, conical stylopo-

dium, and solitarj- oil-tubes; while Lomatium consists

of low xerophytic plants of acaulescent habit belonging

to the arid regions of W. N. A., with u.sually single

umbels terminating simple elongated peduncles, no
stylopodium, and often several oil-tubes." Horti-

cidturally, the lomatiums are of small value, and they

have not been cult, sufficiently to have given rise to

cult ural forms. A few of the species have been ofTered by
dealers in native plants. They seem to thrive well in

drj' exposed places. They are interesting for the front

row of hardy borders and for colonizing in wild open
places, and for use in rockwork. Two of the species

come as far East as Nebraska and Iowa.

A. Peduncles usually slender, never swollen at the top.

B. Bracllets of innolucel conspicuous, often broad

or united at base.

dasycarpum, Coult. & Rose (Peucedanum dasy-

cdrpuni, Torr. & Gray). St. verj' .short or wanting:

peduncles several, stout, pubescent, 2 in. or less high:

Ivs. rather small, pinnately decompound, the numerous
segms. short-linear: umbel 6-15-rayed, bearing white

fls.: fr. nearly orbicular. S. CaUf.

BB. Bracllets small or icanting.

c. Lvs. narrow in outline, pinnate.

Hallii, Coult. & Rose (P. Hdllii, Wats.). Very
short-stemmed, the peduncles 6-16 in. tall and glabrous:

lvs. oblong in outline, the segms. ovate and deei)-

toothed or pinnatifid: umbel 3-6-raye<l, bearing yellow

fls.: fr. broaxUy elliptical, glabrous. Ore. and Wash.,
alpine.

cc. Lvs. broad in outline, 1- S-tcrruUe.

platycarpum, Coult. & Rose (P. t'mplex, Nutt.).

Often tall and stout, but sometimes ni arly stemless:

lvs. ternate or 2-temate, the Ifts. almost filiform to

linear-lanceolate: umbel 3-15-rayed, bearing ydlow
fls.: fr. broadly oblong to nearly orbicular, sometimes
emarginate at each end. Colo, and Utah to Mont, and
Wa-sh.

tritematum, Coult. & Rose (P. triltrnatum, Nutt.).

Sometimes 2-2 '^ ft. high: lvs. 2-3-ternate, the Ifts.

narrow-linear to linear-lanceolate: fls. deep yellow: fr.

narrowly oblong, glabrous. N. Calif, to Brit. Col.

AA. Peduncle stout, swollen at the top.

nudicaftle, Coult. & Rose (P. hiocdrpum, Nutt.

Smyrniuin nudicaiile, Pursh). Stemless, glabrous:

peduncle 12-16 in. tall, from a long, fleshy root: lvs.

1-2-ternate or 3-quinate, the Ifts. thicki.sh and ovate to

narrow-lanceolate: umbel unequally 5-2()-rayed, bear-

ing yellow fls.: fr. narrowly oblong. Calif, to Brit. Col.

and Idaho. L. H. B.

LOMATOPH"fLLUM (Greek compoimd, referring to

the bordered leaves). Liliacea-. A few si)ecics in the

^Iascarene Isls., with the habit and ])crianth of Aloe,

but differing in the red-margined or cartilaginous-

margined lvs. and fr. a bern,'. They are fleshy sub-

shrubs with hermaphrofhte fls. and introrse anthers as

in Sansevieria, but differ in having declined hypogynous
stamens and several ovules in a cell, whereas San.se-

vieria has erect stamens inserted on the throat of the

tube and solitary ovules. They are probably not in

commercial cult. L. borbOnicum, Willd. (L. aloijlbrum,

Nichols.), the Bourbon aloe, is the one most likely to be

found in amateur collections: st. 8 ft., thick at maturity:

lvs. about 3 ft. long, homy-toothed, bordered red:

fls. yellow, with brown-red outside, about ^j'in. long.

Mauritius. B.M. 1585 (as Phylloma aloiflorum).

LONAS (derivation in doubt; possibly a recombina-

tion of some of the letters of Santolina). CompdsiUe.

Species one, an unimportant hardy yellow -flowered

"everlasting," known to the trade as the African daisy

or Athanasia annua.
Leaves coarsely toothed or entire: heads small, in

dense terminal corymbs, the fls. all alike; corolla yel-

low and regular: achene glabrous, angled and 5-ribbed;

pappus cup-shaped, making a lacerated crown. The
heads are about 5 'gin- across, and composed entirely

of disk-As. There are 14 or more heads in the largest

corymb, which may be 2 in. across. This plant was
removed from Athanasia largely because it is an annual

herb, while the athanasias are shrubs or subshrubs. A
more fundamental reason for giving this plant a sepa-

rate genus us that it has a cup-shaped pappus, while in

Athanasia the pappus is absent or consists of small

rather bristly chaff or else of hyaline hairs. The plant

is of very easy cult.

inoddra, Gaertn. {Athanasia dnnua, Linn.). African
Daisy. Annual, fleshy, branching, 1 ft. high: lvs. alter-

nate, pinnatifid, the divisions linear, entire, remote:

corymbs dense: seeds 5-ribbed, not hairy. Aug., Sept.

Medit. region. B.M. 2276. J.H. III. 31:281.—Scarcely
in cult, outside of botanic gardens, and of little horti-

cultural importance. N. Taylor.!

LONCHITIS {lance, from the shape of the fronds).

Polypoilidces. A few species in Trop. Afr., allied to

Pteris, differing in the sori: large ferns, the segms.

broad and leafy, with interlocking veins: sori marginal,

crescent-shaped, or kidney-shaped, on the ultimate

sinuses, the pergamentaceous indusiuni formed of the

reflexed membranous edge of the frond. They are

warmhouse ferns little seen in cult. L. pubescens,

Willd., in several forms and under various names, is

the species best known horticulturally. Stiju'S 1-2 ft.

long, woolly pubescent, the fronds 2-4 ft. long, 3-pin-

natc, the lower pinna; 1 ft. or more long, woolly or

downy; pinnules lanceolate and deeply cut, to IJ^ ft.
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long; Ifts. light grt'oii aiul soft, cut nearly or quite to the
niiilrib into oblong-cronalo si>gnis. Triip. Afr., (^ii)i>,

Mauritius anil ScychclU's.

LONCHOCARPUS- (,/";'<-'-/n/i/, from tl>e shape of

the (HulK l.tijiiniindau. 'I'riH's or eliiubing shrubs, in

inan>- speeies. in Trop. Anier. !uul Afr. anil Austral.,

aiipiuently not in the traile and little cult. IjVS. alter-

nate, oilil-pinnate, the Ifts. opposite aiiil souietinies

sti]H'llate: Hs. papiliimacetms, violet, purple or white,

RK-eniose or panieulate; stanilanl very broad or rarely

linear-oblong; win^s oblique or falcate, lightly adhering
to ktvl above the elaw; keel areuateor nearly straight

;

stamens 9 and 1: pod oblong or elongated, flat, inde-

hiseent, the siHxls few or only 1. An indigo is seemed
from the genus. L. Bdrleri, Benth., is a glabrous elimbcr
from Guinea: Ifts. 5-7, oblong, 5-t) in. long: fls. rose-

coloreil, in clusters of S or 10. IJ.M. t)94;{. Said to be a
good climber for the warndiouse. L. rdf:vus, DC, from
S. .\mer., h:i.s Ifts. 13-15, lanceolate, acuminate: fis.

large and showj', rosiM-olorwl. L. latifoiiiwi, HBK.,
W. Indies, Cent. .Vmer. to S. Amcr., a shrub or tree,

has 2-4 pairs of elliptic or lance-oblong Ifts., and pale
purple fls.

On L. specidsxis, Bolus, about 10 years ago Harms
founded the genus Boliisanthus {H. spccidstis, Harms).
It is describwl by Bolus ;is a very distinct si)ecies with
large and hanilsome bright blue fls. : tree, 15 ft. or more:
Ivs. stalked, the Ifts. oblique-lanceolate and very
acuminate: fls. l(>-:iO in terminal recurved or jjendulous

racemes. Delagoa and Transvaal.—Probably not cult.

to any extent. L_ jj_ b_

LONGAN: Euphoria.

LONICERA (after Adam Lonicer or Lonitzer, a Ger-
man physician and naturalist, 1528-1586). Including
Caprifolium, Xyldsteu7n, Nintda and Chamxc&rasus.
Caprifoliacese. Honeysuckle. Ornamental shrubs
grown for their handsome, usually profusely produced,
often fragrant flowers and attractive berries.

Deciduous, rarely half-evergreen or evergreen,

upright or climbing: Ivs. opposite, usually short-

petioled, entire or very rarely sinuately lobcd, in a
few species with distinct stipules: fls. in axillary pedun-
cled pairs, each pair with 2 bracts and 4 bractlets, the
latter often more or less connate into a cupula, some-
times wanting, or fls. in sessile whorls at the end of

the branches; calyx .'')-toothed ; corolla with short or

slender, often gibbous tube, 2-lipped or almost equally

5-lobed; stamens 5; ovary inferior, usually 2-3-, rarely

5-celled; the pairs sometimes partly or wholly connate:
berry few- to many-seeded.—About 175 species

throughout the northern hemisphere, in Amer. south
to Mex., in Asia south to Java; about 90 species, besides

numerous varieties and many hybrids, are in cult.

For an account of the genus see Rehder, Synopsis of the

genus I^onicera in Ann. Rep. Mis.souri Bot. Gard.
14:27-2:i2, 20 pi. (1903).
The honeysuckles belong to our most popular orna-

mental shrubs. They are of easy cultivation and propa-
gation, most of them are quite hardy and the flowers,

though rather small, arc. profusely produced, mostly of

pleasing and delicate colors varying from white or

yellow to pink, purj>le or scarlet, and followed by
attractive red, yellow, white, blue or black fruits; the
shrubs are never coarse or weedy, do not produce dead
wwxl to any extent, do not need much pruning, and arc
long-lived.

The upright or bush honeysuckles are very valuable
for shrubberies, and the low procumbent species, like

L. ajrirujifj, var. Alherti, L. thihulica, L. inliala, and L.

trichoHfirUha, are well suited for rockeries. Most of the
cultivated species are hardy Xorth, but L. Slandishii,

L. fragranliHifima, L. pileala, L. Ledchourii, L. quin-

SMkicularis, L. Wehhiarui, L. rupicola, and other
iimalayan species are less hardy and need sheltered

positions or jirotec^tion North. Some of the handsomest
m bloom are the well-known L. tatarica, L. Korolkovii, L.
xpiiioan var. Albirli, L. Mdackii, L. Morrmrii, L. Lede-
hoiirii. l'"or their sweet-scenteil early flowers, L. Stand-
isliii and L. frdijraiiti.fniinii are to be recommended,
lloueysuekles with very decorative fruits are L. Mur-
rowii, L. tatarica, L. gracilipes, L. alpigena, L. trichosan-

tlia, L. Maackii var. podocarpa, L. chrysanlha. Nearly
evergreen are L. pilcata and L. nitida; half-evergreen, L.
J'rnqranlissiina and L. Staiidinliii. Loniceras thrive in
almost any good garden soil, and prefer mostly sunny
positions, l)ut L. caiiadinnis, L. nigra, L. Lcdebourii, L.
Iii!!i)i(l(i and L. Xi/Iuatciim grow as well or better in p.artly

shaded situations. Pruning may be done during win-
ter exce])t in the early-flowering species, like L. Sta7td-

ishii, L. frograiilixsima, L. graci-

lipes and L. hispida. The climb-
ing honeysuckles are well ad-
apted for covering walls, arbors
and other trelliswork; they have
mostly handsome and often
sweet-scentetl flowers, in the
hardy L. Iragophylla as long as

3 inches, in the tender L. Ililde-

brandiana as long as 7 inches,

but are somewhat deficient in

foliage, with the exception of L.
japonica, and liable to become
leafless and unsightly at the base,

and therefore may be mixed with
other cUmbers, like ampelopsis,
akebia, clematis. They perhaps
show their beauty to the best
advantage when allowed to

ramble over shrubs and small
trees. Those of the Caprifolium
group are mostly hardy North,
with the exception of the species

of southern Europe and L. his-

pidula, while of the Nintoa group
L. japonica and L. Henryi are
hardy North, at least in a shel-

tered position; these species \
make also a very handsome
ground-cover, and, like L. Peri-

clymenum., grow well in shade,

but the others prefer sunny posi-

tions. Propagation is by seeds
sown in fall or stratified and by
cuttings of ripened wood ; also by
greenwood cuttings under glass

in summer, but the species of the Peridymenum group
grow less readily in this way. Most species hybridize

very easily and ordy seeds collected from isolated plants

should be used for f)ropagation. L. spinosa var. Alberti

is sometimes grafted high on stems of L. tatarica, thus
forming a small weeping tree.

2105. Lonicera thibetica.

iX'A)- No. 2.

alba, 20, 21,48.
Alberti, 3.

albiflora, 5.

alpigena. 18.

altaica, 7.

altissima, 17.

americana, 49.

anioena, 21.

anf/iistata, 20.

angustifolia, 20 and
Huppl. list.

Arnoldiana, 21.
atrosanf?iiinea, 49.

aurea, 53.

aureo-roticulata, 35.

aurora, 22.

belKlea, .53.

bclla, 23.
hrachypoda, 35.
Browiiii, 40.

Cicrulca, 7.

californica, 41.

INDEX.

calvescona, 26.
caiiailensis, 4.

caprifvUaidfS, 1.5.

Caprifolium, 48, 49.
cauiasiea, li).

chirtocarpa, 11.

chincnsis, 35.

chrysanlha, 31.
ciliata, 4.

ciliosa, 39.
dioica, 44.
DouolnFii, 43.
edulis, 7.

erubcsccns. 32.

etrusca, 40, 49, 52.
flava, 38, 46.
flavescimB, 12.

flexudsa, .35.

doribunda 22 and
auppl. list.

Fortunci, 14.

fragrantissima, 14, 15.

Frnfteri, 46.

fufh.sioides, 40.

gibbijlijra, 26, 31.
gigantpa, 52.

glabra, 5, 52.
glabrcticens, 22.

glandulosa, 5.

glnuca, 44.

plaucesecns, 43.
graciliflora, 7.

gracilipes, 5.

ffrnrilis, 20.

grandiflora, 20.

Hallian.a, 35.
Hockrottii, .50.

Henryi, 34.

Hildcbrandiana, 37.

hirsuta, 42.

hispida, 10, 11.
hispidula, 41.
horteriite, 48.

hulnilis, 12.
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iberica. 10.

implexa, 47.

intermedia, 13.

involucrata. 12.

italicn. 49.
japonica. 35.

karnschatica, 19.

KareHnii, 7.

Kesselriuffii, 19.

Korolko\'ii. 22.

lancifolia, 14.

latifolia. 20.

Ledebourii, 13.

longiflora, 36.
loneiiotia, 19.

lutea. 20.

Maackii. 32.

Magnevillea, 3S.

media, 44.
micrantha, 20 and

suppl. list,

microphylla, 16 and
suppl. list,

minor, 38.

niinutiflora, 2S.

Morrowii, 29.

muendeniensis, 25.

musca\'iensis, 27.

nana, 20.

S^iagitarilli, 15.

nitida, 9.

notha, 24.

INDEX, CONTINUED.

oblonKifoHa, 17.

oceidentalis, 39.

orientalis, 19.

ovnlis, 33.

PaiUisii. 7.

pal lens, 20.
jxdliiia. 48.
parriflara, 43, 44«
parv-ifolia. 20 and

suppl. list,

pauciflora, 48.

perfoliatum, 48.
Periclymenum, 53.

Phylomelse, 5.

pilcata, 8.

plantierensis, 40.
podocarpa, 32.
prxcoi, 48.

prolifera, 45.

puberula, 20.

pubescens, 42, 52.
pulcherrima, 20.
punicea, 20, 40.
purpurea, 20.
ijuerrij'olia, 53.

quercina, 53.

Regeliana, 31.

rtticulata aurea, .35.

rosea, 21.

rubella, 49.

rubra, 20, 48.

ruhriflora, 20.

rupicolii, 2 and suppl.
list.

Uuprechtiana, 26.

savranica, 19.

nemptrjloren^, 53.

scMiporvirens, 38, 40.
serotina, 12, 53.

sibirica, 20.
sinennh, 14,

Solonis, 7.

speciosa, 20, 3S.
spinosa, 3.

splcndctin, 20.
Standishii, 14.
subcoriacea, 34.

sulphurea, 38.

Sullivantii, 45.

superba, 38. 52.
syringantha, 1.

tangutioa, 6.

tatarira, 20.-

—

thibetica, 2.

tragophylla, 51.

triohosanthn, 33.
vacillana, 41.

villosa. 7.

Wolfii, 1.

xanthocarpa, 20, 26.

Xvlostt'uni, 30.
Zabelii. 22.

KEY TO THE SPECIES.

A. Fh. in axillary pairs.

B. Habit upright, sometimes prostrate.

c. Branchfis with solid white pith.

D. Corolla with regular or nearly
regular 6-Uihi il liml>.

E. Tube of ronilla (ijiiaUy tubular
or enm.p<inulat( : bractlets at

least half as long as ovary:
berries distinct: Ivs. scarcely

exceeding 1 in.

F. Stamens and style inclosed

in the tube: fr. bright red.

G. Lvs. glabrous beneath. . . .

GG. Lvs. tomentose beneath.. . .

FF. Stowens and style exserted:

fr. irhidsfi or pale bluish
purple, bloomy

BE. Tube of corolla more or less

ventricose or gibbous.

F. Bracts narrow, usually sub-
ulate.

G. Ovaries and frs. distinct:

fr. red.

H. Style exceeding the

limb: fls. whitish, in
pairs

HH. Style shorter than limb:

fls. usually red, soli-

tary

GO. Ovaries and frs. connate
or partly connate or ova-
ries tightly inclosed by a
cupule.

H. Frs. partly or wholly
connate, red: bractlets

wanting: corolla ven-

tricose, pinkish

HH. Frs. seemingly connate,

blue, bloomy: corolla

gibbous, yellowish
white

HHH. Frs. distinct, red: ova-
ries inclosed by a
cupule: lvs. evergreen

or half-evergreen.

I. Habit prostrate: lvs.

14-1 H in. long,
usually narrowed
at base

n. Habit uj/right: lvs.

14-H in. long,
usually rounded at

base
FP. Bracts broad, enveloping the

ovaries.

121

1. syringantha

2. thibetica

i. spinosa

4. canadensis

i). gracilipes

0. tangutica

7. cserulea

8. pileata

9. nitida

G. Bractlets wanting: fls.

white: fr. scarlet.

B. Ovary glabrous or
glandular: tube slen-

der below the middle,
giltbous at Imse 10. hispida

HH. Ovary setose and gland-
ular-pilose : tube
thick, saccate at base. 11. chsetocarpa

GG. Bractlets large; fls. yel-

low or scarlet: fr. pur-
plish black.

H. Stamejis equaling the

limb: lvs. glabrous or

slightly pubescent. ... 12. involucrata

HH. Stamens not exceeding
the tnouth: lvs. pubes-
cent beneath: corolla

orange and scarlet

outside 13. Ledebourii
DD. Corolla 2-lipped.

E. Terminal bud wanting, re-

placed by 2 axillary buds;
buds with 2 outer valvate
scales: fr. red.

F. Lvs. acuminate 14. Standishii

FF. Lvs. acute or obtusish 15. fragrantis-

BE. Terminal bud present. [sima
F. Fls. pale yellow: fr. red.

G. Bractlets connate into a
cupule: buds with 2 val-

vate outer scales 10. iberica

GG. Bractlets minute: buds
small, with imbricate
scales 17. oblongifolia

FF. Fls. dull violet or brownish
red; bractlets small in dis-

tinct pairs: frs. connate.

G. Berries red IS. alpigena
GG. Berries bluish black 19. orientalis

cc. Branches hollow, with brown pith:

fls. 2-Upped; ovaries distinct.

D. Corolla light or deep pink, some-
times white, but not changing to

yellowish.

B. Lvs. above 1 in. long, usually
glabrous: upper lip of the co-

rolla divided nearly or quite

to the base.

F. Bractlets distinct; upper lip

divided to the base 20. tatarica

FF. Bractlets connate into pairs;
upper lip divided not quite

to the base 21. amoena
BE. Lvs. 1 in. or less long, usually

finely pubescent: upper lip

divided to about the middle ... 22. Korolkovii
DD. Corolla white or pink, changing

to yellow: hybrids between No.
20 and Nos. 26 and 29.

E. Apexoflvs. obtusish or acute. .23. bella

BE. Apex of lvs. acuminate.
F. Under side of lvs. nearly

glabrous: bractlets glabrous
or glandular-ciliatc: fls.

often pink 24. notha
FF. Under side of lvs. pubescent:

bractbts eilinte: fls. white,

somrtitrits pinkish 25. muendenien-
DDD. Corolla white or pale yellow, [sis

changing to yellou) or yellowish,
rare!// .slightly jtinkish.

E. Peduncf' s hirifjrr thrrn petioles.

F. Wintf r-biids small, obtusish:

ovary glabrous.

G. Bractlets small, glabrous
or ghmdular 20. Ruprechtiana

GG. Bractlets as long or half as
long as ovary.

H. Lvs. acumiriate: bract-

lets half as long as
ovary 27. muscaviensis

HH. Lvs. obtusish or acute,

rarely short-acumi-
nate: bractlets as long
or nearly as long as
ovary.

y
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I. I'tiiltT side of Irs.

sfMiringlf/ pubes-
cml :2S. minutiflora

II. Vndcr side of Ivs.

densely ttuhescent .-I). Morrowii
VF. \yittter~itudji rather large,

fhiiitted, xirith toug-exUaic
settles: omry glandular.

<!. Fls. uhitish, often slightly

pinhi.'ih: Ifs. generally
ovate to obovate, acute
or abruptly aeuniinate,

glabrous or sofl-pubes-
rent 30. Xylosteum

OG. Fts. pale yellow changing
to dee/HT yeltow: Irs.

rhombic-ovate to oi^te-

lanceolate, acuminate,
pilose .'< 1 . chiysantba

EE. Peduncles shorter than petioles.

F. Calyj- with 5 acute teeth: Ivs.

acuminate 32. Maacldi
FF. Calyr truncate, spliltino,

searious: tvs. obtuse or

acutish 33. trichosantha

BB. Habit climbing: branches hollow.

c. Corolla less than I in. long, tube
slightly rcntricosc; corolla dull red.34. HeniTt

cc. Corolla over 1 in. long, with slender
tube.

i>. Bracts leafy, ovale; corolla 1 \i-^
in. long, white or purplish: Ivs.

more or less pubescent, hatf-
ercrgrccn 35. japonica

DD. Bracts subulate: Ivs. quite glor-

brous, evergreen.

E. Length of corolla S-4 in.:

color changing from white to

yellow 36. longiflora

EE. Length of corolla 6-7 in.:

color changing from yellow
to orange-red 37. Hildebrandi-

AA. FIs. in usually G-fld. whorls at the end |ana

of the branehlets: Irs. below the infl.

connate (except in .Vo. 5.3).

B. Tube of corolla 3 or more timci longer

than limb; limb nearly equal or short

2-lipped. (See aluo iVo. 47.)
c. Limb regular: Ivs. not ciliatc 38. sexnpeirirens

cc. Limh short, 2-lipped.

D. Lrs. ciliate 39. ciliosa

DD. Lva. not or slightly eiliatc 40. Btowiiii

BB. Tube of corolla as long to twice (W lemg
as limb; limb deeply 2-lipped.

C. Corolla ]'2-l, rarely to l],^ in. long;
tube of corolla rentricose, or
slightly gifjbous, pubescent inside
(except in No. 4f>).

D. Bractlets at least half as long as
ovary; corolla l^-34in. long,

with ijil/hous tube 41. hispidula

BD. Bractlets one-third as long or
shorter.

E. Disk of connate Ivs. elliptic,

pointed at both ends, wmally
concave.

F. Lvs. ciliate: branchleM pu-
bescent: corolla glandular
outside 42. hirsuta

FF. Lvs. not ciliate: branehlets
glabrous: corolla usually
glabrous outsiele.

G. Under side of lvs. pubes-
cent 43. glaucescens

GO. Under side of lvs. glahrous.44. dioica

EE. IHsk suborlricular or oval,

rirurided at the ends, nearly
flat.

T. style and lube inside pubes-
eenl: disk usually with
dense whitish bUtoni above . 45. prolifera

FF. Style and tube insiile gla-
brous: disk bright green
above or only slightly

bloomy 40. flava

CC. Corolla l]i-S in. long; tube of
corolla slender, not v'entricnse,

glabrous inside (except in Nos. 47
ami lit).

D. Whorh of fls., at lea-it the lower
ones in the axils of connate lrs.

E. 7'*//)^' of corolla S or 4 times as
long as limb, stami tts much
shorter llian limb 47. impleia

EE. Tube of corolla not more than
]}'-2 times o« long as limb;
stamens about as long as
limb.

F. Braellits minute or wanting:
whorls offls. only 1 or 2.... 48. Caprifolium

FF. liraelhts about half as long
as ovaries: whorls several. . 49. americana

DD. Whorls of Jls. in peduncled heads
or spikes.

E. Lvs. below the infl. connate.

F. Fls. in elongated spikes with
remote whorls SO. Heckrottii

FF. Fls. in dense heads.

G. Corolla about .3 in. long:
head short - peduncled
with I or 2 whorls 51. tragophylla

GG. Corolla 1\2'2 in. long:
heads long-peduncled,
often in S's, with several

whorls 62. etrusca
EE. Lvs. all distinct: fls. in a dense

head 63. Pericly-
[menum

Subgenus CHAM^CERASUS.
Section Isoxylosteum.

1, syringSntha, Maxim. Upright slender-branched
tihrub, glubrous: Ivs. olhptic to oblong, obtuse or acutish,

dull bluish green, }2-l i"- long: peduncle Jjin. long;

oupulc shorter than ovaries; calyx-teeth lanceolate;

corolla tubular-funnclform, J^in. long, pale rosy lilac,

fragrant; stamens and style included: fr. red. May,
June: fr. in Aug. W.China. B.M. 7989. R.H. 1907, p.

281. Var. Wolfii, Rehd. Branches more spreading,

often procumbent: lvs. narrower, usually acute: fls.

lilac-carmine. W. China.—Very graceful shrub pro-
ducing its fragrant
fls. profusely.

2. thibetica,Bureau
& Franch. (L. rupl-

cola var. Ihibetica,

Zabel). Fig. 2195.
Shrub, to 5 ft., with
wide-spreading slen-

der, often procum-
bent branches: lvs.

oblong- lanceolate,

acute, rarely obtua-
ish, dark green and
glo.ssy above, white-
tomentose beneath,

H-1J4 in- long: pe-

duncle to }/^in. long,

cupiile about half as

long as ovaries; co-

rolla tubular-funnel-
form, pale purjjle,

about 3^211. long,
slightly tomentose
outside, fragrant;
stamens and style in-

cluded : fr. red. May,
June; fr. in Aug.,

Sept. W. China. S.

T. S. 1:45. R.H.
1902, p. 449.—

A

den.se much-branched

2196. Fly honeysuckle.—Lonicera sl'^'h well suited for

canadensis. (XH) No. 4. rocky slopes.
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3. spindsa, Jacquernont. Rigid spinescent shrub to
4 ft.: Ivs. linear-oblonp;, about 'iin. long: fls. ?^in.

long with slondor t'.vlindric tiibo and K])r('ading limb;
etamcns :iiid style oxscrtcd: fr. i)aj(' bluish red or
whitisli. bloomy. Himalayas. Var. Alberti, Kchd. {L.

Albcrlt, Kegel). Shrub with slender ;irehing or jMo-

2107. Lonicera giacilipes. (XH)- No. 5.

cumbent branches: Ivs. linear or linear-lanceolate,

sometimes with 2^ teeth at the base, glaucous or

bluish green, ^2-1/i in- long: fls. on slender, erect

peduncles, rosy pink, fragrant. Turkestan. Gt.
30:1065. B.M. 7394.—Very graceful shrub.

Section Isika.

4. canadensis, Marsh. (L. ciliata, Muhl.). Fig.

2196. Shrub, to 5 ft.: Ivs. ovate or oval, acute,

rounded or cordate at the base, ciliate, pubescent
beneath when young, lJ-2-3 in. long: fls. slender-

peduncled, always in pairs, yellowish, sometimes
slightly tinged red, ?iin. long: fr. light red. April,

May: fr. in June, Julv. Canada to Pa. and Mich.
B.B. (ed. 2) 3:281.

5. gracilipes, Miq. (L. Phyloin'd^, Hort.). Fig.

2197. Shrub, to 6 ft., almost glabrous: Ivs. roundish-
ovate to obl(ing-<jvate, ciliate, bright green, often with
reddish margin, 1-2 '-2 in. long: peduncles slender,

nodding, usually 1-fld.; corolla pink, rarely white,

^'sin. long: fr. rather large, pendulous, bright red. April,

May; fr. in June. Japan. G.F. 10:265 (adapted in

J'ig. 2197). S.I.F. 2:73. The form described here is var.

glahra, Miq,; the typical form has the Ivs. ciliate and
pubescent beneath, particularly on the midrib, and is

not in cult. Var. albiflora, Maxim. A form with white
fls, Var, glanduldsa, .Maxim, Lvs. and fls. i)ubescent:

ovaries glandular,—.\ graceful species; one of the ear-

liest to bloom, and very handsome in June with its

pendulous scarlet frs.

6. tangtitica, Maxim. Low shrub with spreading
branches: branchlet glabrous: lvs. obovatc to obovate-
oblong, acute or obtusish, cuneate at base, ciliate,

usually sparingly hairy above, glabrous and glaucescent
beneath, 'i-l)4 in. long: fls. slender-stalked, pendu-
lous; bracts subulate; calyx-teeth minute; corolla

tubular-funnelform, slightly ventricose below the
middle, limb upright, whitish, flashed pink, H^n. long;

style exscrted: fr. bright red. May, June; fr. in July.

W. China. Gt. 40, p, hsl.

7. cjerftlea, Linn, Much-branched erect or spreading
shrub, to 5 ft,, with glabrous or pubescent branehlets:

winter-buds often several, superposed : lvs. often stipu-

late, oval or obovate to oblong-lanceolate, pubescent or
almost glabrous, |)al(^ or glaucous green, 1-2 in. long:

fls. short-jieduncled, yellowish or greenish white, 'a-Jij
in. long: fr. blue, bloomy; berries connate only at the

base, but wholly covered by the coimate bractlets and
hence seemingly connate. April, May. N. Ku., N. Asia
and N. Amer. B.M. 1965.—A very variable species; the
typical form is a spreading shrub with cllii)tic to oblong
lvs. glabresc^ent lik(> the branehlets and occurs in Ku.
and N. Asia. Var, altaica, Sweet (L. Pdllaxii, Ledeb.).

Branehlets and lvs, hirsute: fr. subglobose. N. Eu. to

Japan. Var. edilUs, Kegel. Lvs. oblong to lanceolate,

pubescent like the branehlets: fr. oblong. E. Siberia,

Tibet. Var. gracilifldra, Dipp. (L. Karclinii, Hort., not
Bunge). With upright rather slender, bright red
branches, slightly pubescent: lvs. ovate to ovate-oblong,

puberulous on both sides: fls. with slender tube.

Var. villdsa, Torr. & Gray (L. tnllosa, Muhl.
Xyldatt'um Soldnis, Eaton). Shrub, to 3 ft. with upright

branches: winter-buds upright, always solitary: lvs.

oval or obovate to oblong, usually pubescent: corolla

campanulate, tube as long or shorter than limb. N.
Anier. south to Tenn., Wis. and Calif. B.B. (ed. 2)

3:281.

8. pileata, Oliver. Low, spreading shrub, sometimes
prostrate: lvs. evergreen or half-evergreen, ovate to

oblong-lanceolate, obtusish, dark green and glossy above,
glabrous, J^-lJ^in. long: fls. short-stalked, upright;

bracts connate into a cupule inclosing the ovaries;

calyx with a cap-like downward production at the base;

corolla funnelform, whitish, gibbous at the base, Jain.

long, fragrant; stamens cxserted : fr. purple, surrounded
at the base by the persistent cupula. April, Mav; fr.

in July. Cent, and W. China. B.M. 8060. G.C. IIL
35: 243; 47: 2.36. R.H. 1909, pp. 376, 377. H.L
16:1585.—Though the fls. are insignificant, the hand-
some evergreen foliage and the purple frs. render it a
desirable slu-ub; it resembles a small-lvd. privet.

9. nitida, Wilson. Shrub, to 6 ft., with upright

branches: lvs. broadly ovate to ovate-oblong, obtuse,

subcordate to broadly cuneate at the base, glossy above,

glabrous except short hairs on the midrib above and on
the very short petioles, M-J-ain. long: corolla slightly

larger: otherwise like the preceding species, of which it

is possibly only a variety. W. China.—Apparently

hardier than the
preceding species.

10. hispida, Pall.

Shrub, with spread-

ing bristly - hispid

or glabrescent
branches: winter-

buds large, 2-

valved : lvs. obovate
to oblong, cihate

and hirsute, at least

when yoimg, some-
times glaucous
beneath, lli-^H
in. long: fls. nod-
ding, white, funnel-

form, strongly gib-

bous at the base,

hairj' outside, 1-1

K

in. long; bracts
ovate, ciliate,
whitish, ^4-\ in.

long; bractlets
none; ovaries gla-

brous or glandular:

fr. oblong, bright
red. April, May;
fr. in June, July.

Altai to Himalayas. 2198. Lonicera involucrata. (XH)- No- '2.
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2199. Lonicera Standishii.

(X}s)

—Distinct and hsmcisome with its rather hirgo white fls.

and Liter with its nxi hnu-toatc frs.

U. chtetocfirpa, Kclul. {L. Iihimla viir. chatncdrpu,

Ikttahn). Shrub, to ft.: branclilcts liispid and (ilandu-

Lht: Ivs. ovatt>-<>Mi>nt; or cUiptitMivati', usually arutc,

sparingly (uibcsocnt above, more dousily beneath and
retieulati', l':i-3 in.

long; bract.s pubescent
ovitside, about 1 in.

long: corolla white,

funnelforni, with rather

thick tube, saccate at

the ba.se, imbescent
and glandular outside,

^ ••> Vil '' ^"^ M J'
"'"'"' ^'- '" '""'^'

J^""**rV- \ EftyT^ ovaries plandular and

r'/i /? V -'W^ setose: fr. ovoid, brif^ht
r i!

«
. ^ r.oy ^^ red, setose. April,

Mav; fr. in ,Iune, July.

\V. "China.

12. in voIucrSta,
Banks {Dixlciiiii innolu-

cn'ila, C'ockerell). Fig.

219S. Shrub, to 3 ft.,

with upright branches,
glaljrous or somewhat
puliescent ; Ivs. elliptic-

ovate to oblong-lanceo-

late, bright green,
slightly pubescent
beneath when young,
2-5 in. long: fls. erect,

long-peduneled ; corolla

yellowish or slightly

tinged red, viscid,
pubescent, with short erect lobes, about >2in. long;

stamens as long as limb: berries black, shining, almost

inciose<i by the enlarged purple bractlets. May-
July. Ont. to Ala.ska, .south to Mex. B.R. 1179.

B.B. (ed. 2) 3:282. Var. flavescens, Hehd. (L. flaves-

cens, Dipp.). Lvs. light green, thin, oblong- or ovate-

lanceolate, 3-5 in. long: corolla less gibbous, yellowish.

Brit. Col. to Wyo. and Utah. Gt. 37, p. 7. Var. sero-

tina, Koehne. Lvs. oblong-ovate to oblong: corolla

flushed bright scarlet. June-.4ug. Colo. A very strik-

ing variety on account of its brightly colored fls. Var.

hihnilis, Koehne. Dwarfer and with smaller lvs.

13. Ledeboilrii, Esch. (L. intcrmidia, Kellogg).

Similar to the preceding, but more vigorous: branches

sometimes sarmcnto.se, to 15 ft. long: lvs. of firmer

texture, dark green above, pubescent beneath: fls. more
salver-shaped, with rounded, sjireading lobes, scarlet-

red outside, ?4in. long; stamens shorter than lobes.

May-July; fr. Julv-Sept. Cahf. Gt. 2:64. R.H.
1843:373. H.U. 5:6. B.M. 8.555.—Much handsomer
than the preceding, but more tender.

14. Stindishii, Carr. (L. dnirnds, Hort. L. F&r-

lunei, Hort. L. fragranlh.simn of some). Fig. 2199.

Half-<;vergreen shrub, with spreading branches, to (J ft.:

branchlets with rcflexcd bristly hairs: lvs. coriaceous,

oblong-ovatt; Ut ovate-lanceolate, acuminate, ciliate,

brLstly hairy on both sides or glabrous above, 3-4 in.

long: fls, on rather short, curved peduncles, white or

sliglitly blushed, very fragrant, 14-1^2 in- 1""k; bracts

Unear-lancoolate, exceeding the ovaries: frs. partly con-

nate, scarlet. March, April; fr. in June. China. B.M.
5709. G.C. III. 5:245. R.H. 187.3, p. 148. Var. lanci-

ffllia, Kehd. Lvs. narrow-lanceolate. W. China.

15. fragrantissima, Lindl. (L. cnjrrifnlM/lin, Koch.Jj.
or CajirifdUum NiriyuarUH, Hort.). Similar to L. Stan-

duthii, but with long and slender recurving and almost
glabrous branches: lvs. broadly ovate or obovate, acute,

almost glabrous, but bristly on the midrib beneath and
ciliate, 1-214 '"• long: corolla glabrous outside. March-
May. G.C. IIL 5:245. R.H. 1873, p. 109. B.M. 8585.

—Less hardy than L. Staiuiishii. Both have handsome
half-4'vergreen foliage and very early, sweet-scented,
though not very showy lis.

IG. iberica, Bieb. Much-branched upright .shrub, to

t) ft. : branchlets pubescent : lvs. roundish-ovate or ovate,

acute or obtiisisli, ciinlate or rounded at base, grayish
green, ciliat<', pubes<'('nt on both sides, ?4-l}'ij in. long!

fls. short-slalked; bracts leafy, exceeding the ovary;
corolla yellowish white, changing to yellow, finely

pubescent, '2in. long: fr. bright red. June; fr. in Sept.

Transcaucasia, Persia. Var. microphylla, Dipp. Lower:
lvs. ' 2~?4 ii'- long.

17. oblongifolia, Hook. Shrub, to 5 ft.: lvs. almost
sessile, oval-oblong, obtuse, pubescent beneath, 1-2}/^ in.

long: fls. slcnder-pedunclecl; bracts and bractlets minute
or indistinct; corolla hairy outside, yeflowLsh white,

sometimes tinged purplish: berries dark red, usually

wholly connate. Mav, ,hine; fr. in Julv. Que. to Mani-
toba, south to I'a. aiid Mich. B.B. (ed. 2) 3:281. Var.

altissima, Hehd. (L. altissima, Jennings). Branchlets

and Ivs. glabrous. Pa.

18. alpigena, Linn. Shrub, to S ft., with stout

branches: lvs. oblong-obovate or oblong, short-acumi-

nate, glossy and dark green above, light green and often

pubescent beneath, 2-4 in. long: fls. long-peduncled,

with short usually yellowish green tube and browni.sh

reel limb: biTries connate, bright scarlet, shining. April,

May; fr. in Aug., Sept. Mountains of Cent, and S. Eu.

H. W. 3, p. 129.—Very handsome in fruit.

19. orientaiis, Lam. Shrub, to 10 ft, almost glabrous:

lvs. elliptic or ovate to oblong-ovate, rarely oblong-

lanceolate, dark green above, pale or glaucescent be-

neath, 2-4 in. long: fls. short-i)ediincled, pale violet or

pinkish: fr. blai^k, wholly connate. May, June. W.Asia
to Kamschatka. The typical form has ovate to ovate-

lanceolate, acuminate lvs. pubescent beneath and is not

in cult. Var. caucasica, Zabel (L. caucasica, Pall.).

Lvs. oval to elliptic-oblong, glabrous and glaucescent

beneath. Gt. 11 :359. Var. longifSlia, Dipp. (L. Kessel-

ringii, Regel. L. kamschdtica and L. mirdnica, Hort.).

Lvs. smaller, oblong to lanceolate, gl.abrous: corolla

smaller, scarcely gibbous at base. Gt. 40, p. 124.—Fls.

and frs. not very conspicuous.

20. tatarica, Linn. Fig. 2200. Shrub, to 10 ft., al-

most glabrous: lvs. cordate or rounded at the ba.se, ovate

to ovate-lanceolate, ciliate, sometimes slightly pubes-

cent beneath when young, 1-2 J^2 in. long: fls. slender-

peduncled, pink, crimson or white, the upper lip deeply

2200. Looicera tatarica. ( X H)

divided, spreafling, with the outer lobes free to the base:

bractlets distinct, small, glabrous: fr. red, rarely yellow.

May, June; fr. in July, Aug. S. E. Russia to Siberia.

B.R. 31. R.H. 18f)8::592. (U. 18:ti27. B.B. (ed. 2)

3:282.—Variable in size and sh.ade of fls. Vjir. alba,

Loisel. Fls. white. Var. grandifldra, Rehd. (var. dlhn

grarulifldm, Dii)p.). Fls. larger, white. Var. sibirica,

Pers. (vu.r.riihnjldm, D(j. var. riihra, Sweet. L. imnma,
Sims. var. purpurea, Hort.). Fls bright red. B.M.



LONICERA LONICERA 1909

2469. V'jir. latifolia, Loml. (var. (jrandifldra rubra,

Pepin, vivr. splcndcitf:, Kcfit'l). L\s. lar^o, to 4 in. long:
fls. pink, the lobes bordered linht pink. H.H. 1844:
109. Gt. 18:627, fig. 1. Var. punicea, Lindl. (var.

spcciosa, Carr.; var. pidclicrrinid, Kegel). Similar to

the preceding form, but fls. deep jiink. K.H. ISliS:

392, fig. 1. Gt. 18:027, fig. 5. Var. angustifolia.Kirclm.
(L. anguttlala, Wender.). Lvs. narrow-lanceolate: fls.

bright pink. Var. Ifltea, Loud. (var. xanllincdrpa, Endl.).
Frs. yellow. \'ar. nana, Alphand. Low, dense shrub:
lvs. ovate-Iaiieeolate, narrowed at base: lis. small, pink-
ish. Var parvifolia, Jaeger (var. gracilis, Carr. L. par-
vifolia, Hayne, not Edgew.). Lvs. smaller, obtuse: fls.

inire white, small, with broad and short lobes: fr.

orange-red. Var. micrantha, Trautv. (var. puberida,
Regel & Trautv. L. micrdniha, Kegel). Branchlets,
peduncles, bracts and corolla puberulous: lvs. pubes-
cent beneath. Not in cult.: the plant cult, under this

'name is usually the preceding variety or L. xylostemdes.

Var. pallens, Rehd. Lvs. smaller and narrower, bluish
green: fls. small, finally almost white.

21. amdena, Zabel (L. Korolkorii florihunda x L.
latdrica). Branchlets nearly glabrous: lvs. ovate,
rounded or subcordate at the base, glabrous, 1-2 in.

long: fls. very numerous, slender-stalked; bractlets

small, connate into pairs; corolla ^i'm. long, pink (var.

rosea, Zabel) or white (var. alba, Zabel), outer lobes of

the upper lip divided nearly to the base. May, June.
Of garden origin. Var. Amoldiana, Rehd. (L. Knrol-
koni X L. tatarico). Lvs. narrow-elliptic to oblong-
lanceolate, %-\\2 in. long, nearly glabrous, grayish
green: fls. white, flushed pink. Very floriferous and
exceedingly graceful.

22. KorolkSvii, Stapf (L. florihunda var. Korolkovii,

Zabel). Fig. 2201. Shrub, to 12 ft.: branchlets short-

pubescent: lvs. ovate to narrow-elliptic, acute, rounded
or narrowed at the base, slightly pubescent above, more
densely beneath, bluish green, 3^2-1 in- long: fls. on slen-

der peduncles 3^-1 in. long; bractlets about one-third

as long as ovary, connate into pairs; corolla light pink,
rarely white, the
upper hp divided
about one-half or
slightl}' more; tube
slightly gibbous: fr.

bright red. May,
June; fr. in Aug.
Turkestan. G.F. 7:

35. M.D. 1910, p.

117a. Var.floribunda,
Nichols . (L. flori-

bunda, Zabel, not
Boiss. & Buhse). Ci^

Lvs. broaflly ovate to t ;^
ovate, slightly cor- "-'<!

date or rounded at

the base (in the typi-

cal form generally

elliptic and narrowed
at the base). Gt. 42,

p. 103, figs. 4-6. M.
D. 1910, p. 117</. Var.
Zabelii, Rehd. (L.

Zdbelii, Rehd. L.

florihunda glabrescens,

Zabel). Lvs. glabrous,

in shape like those of the preceding variety. Gt. 42, p.

103, fig.s. 1-3. M.D. 1910, p. 117f. Var. aurora, Koehne.
Lvs. ovate to elliptic: corolla with slender tube, rosy

pink; braetlets about half as long as ovaries.

23. bella, Zabel (L. Mdrrowii x L. latdrica). Upright
shrub with spreading branches: branchlets usually

shghtly pubescent : lvs. ovate to ovate-oblong, obtusish

or acute, usually truncate at the bii-so, slightly pubescent
beneath or nearly glabrous, 1-2 in. long: peduncles

about J^ in. long; bractlets nearly orbicular to ovat,<;,

one-half to three-fourths ;is long as ovary; corolla about

J2in. long, white to ])ink, with si>reailing lobes, the outer

lobes of tl\e upper lip free to the base: fr. red. May,
June; fr. in July, Aug. Garden origin.

24. nStha, Zabel (L. Ruprechlidna x L. latdrica).

Upright, strong-growing shrub: branchlets glabrous or

2201. Lonicera Korolkovii. ( X 'A)

2202. Lonicera Xylosteum. (XH). No. 30.

nearly glabrous; lvs. ovate to ovate-lanceolate, rarely

elliptic, acuminate, rounded or truncate at base, slightly

pubescent or nearly glabrous beneath, 1 J^i-2 J^ in. long:

bractlets ovate, about one-third as long as ovary, rarely

longer, glabrous or glandular-ciliate : corolla ^^in. long,

white, yellowish or pinkish, upper lip upright, divided

to the middle or sometimes nearly to the ba-se, tube

gibbous, short: fr. red.' May, June; fr. in July, Aug.

Garden origin.

25. muendeniensis, Rehd. (L. bella x L. Ruprechti-

ana). Upright shrub: branchlets pubescent: lvs. ovate

to ovate-lanceolate, acuminate, rounded or narrowed at

the base, dark green above, pubescent beneath, 13^-3

in. long: bracts about as long as ovary ; bractlets broadly

ovate, one-third to one-half as long as ovary, ciliate:

corolla white or yellowish white or sometimes slightly

pinkish, upper lip upright, divided nearly to the base;

filaments pubescent below the middle: fr. red. May,
June; fr. in July, Aug. Garden origin. Gt. 42, p. 101

(figs. 4-6J.

26. Ruprechtiana, Regel. Shrub, to 12 ft. : lvs. ovate-

lanceolate to lanceolate, acuminate, usually dark green

above, grayish pubescent beneath, 2-4 in. long: fls. on

rather long peduncles, pure white at first, glabrous out-

side; bractlets only glandular-ciliate, small, about one-

third of the ovary: fr. red or sometimes yellow. May,
June. Manchuria. Gt. 19:645. Var. xanthocfirpa,

Zabel (L. gibbiflbra, Dipp.) Fls. smaller, yellowish: fr.

yellow. Var. calvescens, Rehd. Lvs. almost glabrous

except hairy nerves on under side.—This species and
L. Morrowii are likely to hybridize with L. tatarica;

these hybrids are very common, and may be recognized

by the glabrescent foliage and the tinge of pink in the

fls. The true L. Ruprechtiana is much rarer in gar-

dens than its hybrids.

27. muscaviensis, Rehd. (L. M6rrowii x L. Rur
prechlinna). Upright shrub with spreading branches:

branchlets pubescent : lvs. ovate to oblong-ovate, acumi-
nate, dark green and sparingly pubescent above, den.sely

beneath, 13;i-2 in. long: bractlets ovate, ciliate, half as

long as ovary: corolla white, upper lip upright, divided

to somewhat below the middle; filaments glabrous: fr.

bright red. Garden origin. Gt. 42, p. 101 (figs. 1-3).

28. minutiflora, Zabel (L. micranlhoHes x L. Mdr-
rowii). Ui)right shrub with spreading branches:

branchlets puberulous: lvs. ovate-oblong to oblong,

obtuse, acutish or short-acuminate, sparingly pubes-

cent below, %-V/2 ill- long: bractlets ovatcj-oblong,

nearly as long as ovary: corolla with spreading limb,

upper lip divided below the middle, ' ^in. long, whitish;
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stamens about hsUf its long !»s limb: fr. rcil. May, .lutip;

fr. ill Julv, AuR. c;:ini(-n origin. \.V. 2S:t)t2.—On
account of tlio n:uTi>\v ami latlu-r small foliaso, the fi-s.

show to bettor :ulv!U)tagu than in many allioil honey-
suckles.

2;). M6rrowii, Gray. Shrul), to t> ft., witli wide-
spreailing bninohes: Ivs. oval or oblonfi-ovate, obtusish
or acute, il:u-k j;n>en above, grayish tomenlose beneath,
1-2 m. long; lis. |H'iluneleii, pure white at lir.st, pubes-
cent outside, up|H'r lip ilivided nearly to the ba-se, with
spn-ailing IoIh\s; braetlets pubescent, about a-s lonp as
ovarv: fr. blooil-rc<l. Mav, ,June. .Japan. .\.F. 11 : 12(>7.

Gog. 5:329. .I.H.S. 35, p. :u;2. S.I.F. 2:7:J.—Very dis-
tinct in itsjiabit; handsome in fl. and in fr. It hybrid-
iics e:vsily with L. Uilivica and the hybrids are more
common m ganlens tlian the true species.

30. Xyl6steum, Linn. Fig. 2202. .Shrub, to 10 ft.:

Ivs. broadly oval to obo\ate, acute, dull green, sparingly
Cubesocnt above or glabrous, more densely pubescent
eneath, raR-ly nearly glabrous, 1-2' 2 in. long: lis.

pc<lunclcd, yellowish white, often slightly tinged red,
hairy outside; bractlets pubescent, suborbieular, about
half as high :is ovarj-: berries dark red. May, ,Iune; fr.

in Aug., Sept. Eu., W. and N. Asia, sometimes cscajjcd
from cult. B.B. (ed. 2) 3:2S2. H.W. 3, p. 127.—Not .so

ornamental as most allied species.

31. chrysantha, Turcz. (L. gibbifldra, Hupr.). Up-
right shrub, to 12 ft. with upright sts.: biaiuhlets pilo.se,

rarely glabrous: Ivs. rhombic-ovate, to rlidinbic-lancco-
lato, acuminate, dark or bright green above and nearly
glabrous, pilose beneath, at le:ist on the veins, 2-5 in.

long: (K-duncles ',2-1 i"- '<>"«; bractlets distinct, ovate,
one-third to one-half :ls long ;us ovary; corolla ;*4in. long,
yellowish white changing to yellow, upper lij) divided
about one-half, tube strongly gibbous, short: fr. coral-
red. May, June; fr. in Aug., Sept. N.E. Asia to Cent.
Japan. Gt. 12:404.—Particularly handsome in autumn
with its bright red fr. Var. Regeliana, Zabel (L. Bcj/d-
iAna, Kirchn.). FIs. .smaller, more yellowish.

32. Maackii, Maxim. Fig. 2203. Upright shrub, to
15 ft.: branchlets short-pubescent: Ivs. elliptic-ovate to
ovate-lanceolate, acuminate, dark green above, paler
beneath, usually only pubescent on the veins on both
sides, 2-3}^ in. long: peduncles shorter than petioles;
bractlets half as long or jls long as ovaiy; caly.\ dis-
tinctly .5-toothed, nearly :ts long a.s ovary; corolla J^in
long, white, fading to yellowish, glabrous outsirle, fra-

pant, upper lip upright, divided to the middle or
Below, tube short, not gibbous; stamens usually only
half as long as limb: fr. dark red. June; fr. in .Sejjt.-

Nov. \.E. A.sia to Cent. Japan. Gt. .33: 11(12. G.C.
111.41:265. G. 29:411. G.W. 4, p. 2,35. Var. podo-

carpa, Franch. Lower
and more spreading:
Ivs. broader, oval to
elliptic, .short -acumi-
nate: ovaries raised
above the bracts on a
very short but usu-
ally distinct stalk: fis.

slightly smaller, ('ent.

China. Var. erube-
scens, Ki-hd. A form of

th(! precluding variety,

with larger fts. flushed
pinkish.—A very desir-

able species, the late.st

of the bush honey-
suckles to bloom; the
type is showier in

blof)m, while the var.

p (I ocar j/ a is most
beautiful in fr. which
lasts, like the dark
green foliage, into Nov.

^b^ii.^^

33. trichosfintha, Bureau it l''ranch. {L. nmlia, liatar
hn). Spreading shrub with long and slender sometimes
partly prorumbeni bianclies: Ivs, ovate, obovatc or
oval, obtuse or acutish, usually rounded at the base,
nearly glabrous, 1-2 in. long: peduncles shorter than
petioles; bractlets broad, coimate into pairs, trun-
cate, about half as long as ovaiy; calyx rather large,

i^az

2203. Lonicera Maacltii. ( X K)

2204. Lonicera japonica; commonly known
in this country as L. Halliana. ( X '5)

nearly truncate, sivirioiis, cleft: corolla slightly longer
than ' 2'n-i changing from i)ale to bright yellow, tube
strongly gibbous: fr. bright red. June; fr. in Aug., Sept.

W. China.—Verv handsome with its bright red fr.

Section Nintooa.

34. Henryi, Hemsl. Climbing or prostrate, half-

evergreen: branchlets densely strigose: Ivs. ovate-
lanceolate to lanceolate, ciliate and usually pubescent
on the midrib beneath, 13-^-3)^ in. long: fis. in the axils

at the end of the branchlets, often crowded, short-

stalked; bracts subulate, short; bractlets roundish, one-
third as long as ovary; corolla Min- lonUt fhill purplish

or yellowish red: fr. black. June-Aug.: fr. Sept., Oct.
W. China. B.M. 8375. Var. subcoriacea, Rehd.
Lvs. subcoriaceous, ovate-oblong, 2-4 in. long, not
ciliate: corolla slightly longer, tube longer than limb.

W. Cliina.

35. jap6mca, Thunb. Fig. 2204. Climbing, to 15 ft.

high: branchlets usually pubescent when young: lvs.

half-evergreen, roimdish-ovate to oblong, pubescent be-
neath or almost glabrous, 1 J^-3 in. long: fis. short-pedi-

celled, white, changing to yellow, often purplish out-
side, very fragrant, glandular-pubescent outside, l}-^-2

in. long; bracts leafy, ovate or oval; bractlets broad, half

as long or as long as ovary: fr. black, separate. June-
Aug. China, Japan; naturalized in some places from
N. Y. to N. C. B.B. (ed. 2) 3:280. G.M. 45:013.
M.D.G. 1901:609. Var. aareo-reticulata, Nichols. (L.

rcliculala aurea, Hort. L. brach ijpnda niicnlala, Hort.).

A form of var. Jlexunsa, with the smaller and shorter lvs.

hand.somely netted yellow. B.H. 21:.59. G.Z. 9:48.

Var. flexuosa, Arb. Kew. {L. Jlexudsa, Thunb. L.
briichf/poda, DC). Less high climbing: lvs. ovate or
oblong, obtusish, pubescent on both sides while young
or only on the veins beneath: peduncles usually as long

as petioles or .shorter; corolla 1-1 J 2 in. long, usually

purpli.sh outside, with the upjjcr limb divided into short

lobes; bractlets broad, as long as ovary. Var. chinensis,

Baker (/>. chi7u'nsis, Wats,). Lvs. ovate, acute, ciliate

and pube.six'nt only at the veins beneath, often with
purplish hue beneath: peduncles usually longer than
j)etiol(!s; corolla 1 J^^-2 in. long, pur[)le outside, the upper
lip divided more than one-half; bractlets narrow, about
half as long as ovary. B.R. 712. B.M. 3316. L.B.C.
11:1037. Var. Halliana, Nichols. {L. flcxudsa Hallidna,

Dipp. Ca/rrifUiurn Hallidnmn, Hort. L. HalUhna,
Hort.) Of vigorous growth: lvs. usually pubescent on
both .sifles when young, oblong-ovate, acute, to 2J^ in.

long: lis. short-pcduncled, white, changing to yellow;

tube as long as limb; bractlets broatl, half as long as
ovary. The type of the; species seems to differ from
this variety only in having the fis. purplish outside.

A.G. 12:063. Gng. 3:293.
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36. longifldra, DC. Climbing shrub, glabrous, ever-
green: Ivs. oblong-lancoolate, .shining above, pale be-
neath, 2-2 '2 in. long: fls. in short-pcduncled pairs,

sometimes crowded toward the end of branches; corolla

white, changing to yellow, fragrant, 3-4 in. long, with

2205. Lonicera sempervirens. (Xi^

vei^' slender tube; bracts small, subulate: fr. white. S.

China. B.R. 1232 (as Caprifolium hngiflorum).—Ten-
der. Intro. 1900, by Franceschi.

37. Hildebrandiana, Coll. & Hemsl. Climbing shrub,
glabrous, evergreen : Ivs. broadly ovate or elliptic-ovate,

abruptly pointed, 4—6 in. long: fls. on stout peduncles;
corolla 5-7 in. long, glabrous outside, yellow at first,

changing to orange-red, with long and slender tube.

Summer. Upper Burma. G.C. III. 24:219. B.M. 7677.
—This has the largest fls. of any species, but is not
hardy N.

Subgenus PERCLYMENUM (Caprifolium).

38. setnpervirens, Linn. (Caprifdlium sempervirens,
Mich.\.). TiiCMPET Honeysuckle. Fig. 220.5. High-
climbing, glabrous: evergreen southward: Ivs. oval to

oblong, glaucous beneath, the upper connate, 2-3 in.

long: fls. in pcduncled interrupted spikes; corolla with
almost equal limb; tube slightly ventricose, glabrous,

1 }.^2 in. long, .scarlet or orange-scarlet, rarely yellow.

May-vSept. Conn, to Fla., west to Neb. and Texas;
farther north s<jmetime,s escaped from cult. B.M. 781.

R.H. l.S.-)6:361. Gn. 4.5, p. 307. G.M. .54:724. Var.
sulphilrea, Jacques (var. flava, Regel. L. jlava nova,

Hort.j. Fls. yellow. Gt. 2:38. Var. superba, Regel
(var. sprciosa, Carr.). Fls. more brilliant .scarlet. F.S.

11:1128. Sometimes cult, as L. Magnt:i'itU'a, a name
also applied to L. dioica, and to L. Cajrrifolium var.

panciflora. Var. minor, Ait. Lvs. oblong or narrow-
oblong: fls. more slender, orange-red or orange-scarlet.

Very free-flowering, but more tender. B.M. 1753.

B.R. 5.56. Gn. 34:300.

39. cilidsa, Poir. Low sarmentose shrub: lvs. peti-

oled, ovate or oval, glaucous beneath, glabrous but cili-

ate, the upper connate, 2-4 in. long: fls. in short-pedun-
cled heads of 1 or few whorls; corolla slightly 2-lipi)ed,

with ventricose-gibbous tube, yellow to orange-scarlet,

usually hirsute outside, \%-\% in. long. .lunc, .luly.

Brit. Col. to CaUf. and Ariz. Var. occidentalis, Nichols.

(L. occidentalis, Hook.). Fls. larger, glabrous outside,

more brightly colored. B.R. 1457.

40. Brownii, Carr. (L. sempermrens Br&wnii, Andrfi.

L. elrusca var. Brdivnii, Regel). Probably hybrid of L.

sempcri'irens with L. hirsuia. Lvs. oval to oblong, glau-

cous beneath, the upper connate, glabrous: fls. in

Ceduncled heads, orange-scarlet, scentless; tube gib-

ous at the ha.se, longer than limb. Of garden origin.

Gt. 2:38. F.S. 11:1133. Var. plantierensis, Rehd. (L.

planlierrnnia, Andr<'0. Fls. larger, more orange-colored
and le.ss deeply 2-lipped. I.H. 18:86. F.W. 1872:289.
Var. fuchsioides, Rchd. (L. fuchsuAdes, Hort., not
Hemsl.). Similar to L. sempervirens, but fls. 2-lipped,

scarlet outside. G.F. 9:496. G.W. 5, p. 159. Var.

punicea, Rehd. (L. sempervirens var. punicea, Dipp.).

Less vigorous : corolla orange-red

.

41. hispidula, Douglas. Bushy shrub with sarmentose
branches, rarely twining, usually hirsute: lvs. oval to

ovate, roimded or cordate at the base, often with foli-

aceous stipules, the upper connate or .sometimes distinct,

usuaUy small, rarely to 2J-2 in. long, ciLiate and pubes-
cent, rarely glabrous : fls. in slender-peduncled and often

panicled spikes, pink or yellowish, glabrous or hirsute,

}^-J'2in. long, with short gibbous tube. June, July.

Brit. Col. to Calif. B.R. 1761. Var. vacQlans, Gray (L.

californica, Torr. & Gray. L. hispidula var. califdrnica,

Rehd.). Of more vigorous growth, with large lvs. to 3
in. long: corolla glandular-pubescent outside. CaUf.

42. hirsflta, Eaton (Caprifdlium pubescens, Goldie).

Fig. 2206. High-climbing, with usually hirsute branch-
lets: lvs. petioled, broadly oval or ovate, obtuse, the

upper connate and abruptly pointed, dark green above,
pubescent on both sides when young, 2-A in. long: fls. in

short, mostly peduncled spikes, scentless, bright or
orange-yellow, pubescent without, about 1 in. long, with
the tube gibbous at the base; ovary and bractlets usually

glandular. June, July. Vt. to Manitoba, .south to Pa.

and Ohio. B.M. 3103. Gn. 45, p. 307. B.B. (ed. 2) 3:

278. G.F. 9:344. (adapted in Fig. 2206).

2206. Lonicera hirsuta. iX'/i)
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43. glauc^scens, Hyilb. (L. Dtniglaxii, Kih-Iiiip,

not be,. iu>r KiH-h. /.." ixirrijldra var. Doiiiihiaii, Gray,

partly). C'liinbmii: bninclilot.s plabrmis: Ivs. sluirt-poti-

olod "or jilmost s»>s.<ilo. the upper connate, oval to obo-

vato, plabn.nis above, -piibi'scont beneath, l'2-3 in.

2207. Lonicera prolifera. ( X H)

long: fls. in short, almost sessile spikes; corolla yellow,

mostly reddish outsiiie and hairy, H-l in- Ions', '"be

gibbous, longer than the limb; ovary and bractlets gla-

brous. Mav, June; fr. in Sept., Oct. Unt. to the Sask.,

south to Pa. and Neb. H.B. (ed. 2) 3:279.

44. dioica, Linn. (L. glaiira, Hill. L. media, Murr.

L. parrijldra, Lam.). ITsually shrubljy, with slender,

sarmentose branches, rarely chmbing, glabrous: Ivs.

short-petioled or almost sessile, the vijjper connate, oval

to oblong, obtuse, with usually unchihite and trans-

parent margin, very glaucous beneath, 1^2-3 in. long:

fls. in sessile or short-stalked spikes, gn^enish or whitish

yellow, often tinged purphsh, glabrous outside, l-z-Yim.

long, the tube gibbous, about as long as limb. May,

June; fr. in Sept., Oct. Que. to Manitoba, south to Ohio

and N. C. B.R. 138.

4.5. prolifera, Rehd. (L. Sidlivdnlii, Gray. Cnpri-

jbliuvi prolifvrum, Kirchn.). Fig. 2207. Climbmg
about 4-5 ft., very glaucous: Ivs. oval or obovate, the

upper connate into a large disk, becoming f hickish and

very glaucous above, often finely pubescent beneath,

2-4 in. long: fls. in short-stalked or almost sessile

spikes; corolla pale yellow, often marked purplish out-

side, about 1 in. long; tube gibbous, only little longer

than limb. May, June; fr. in Sept., Oct. Ont. to Mani-

toba, south to Tenn. R.H. 18.'56:221 (as L. flava).

G.F. 3:191 (a<lapted in Fig. 2207). On. 60, p. 285.—

Very handsome in fall with the abundant scarlet

berries.

LONl('ER.\

4(). fiava, Sims (CapriJolUim Frasiri, Pursh). Fig.

22()S. ( 'limbing to 10 ft.: Ivs. broadly oval to elliptic,

the uppi-r coniiate, bright, green above, glaucous be-

neath, glabrous, 1 1 2-3 in.: lis. in a peduncled head,

bright or orange-yellow, fragrant, l-lj^ in. long; tube

slender, longer than limb. .Vpril, May. N. C. to Ky.,

Ga and .\la. B.M. 1318. L.H.C. 4:338. G.F. 3:190

(adapted in Fig. 2208). Gn. 45, !>. :3()7.—This species is

rare in cult, and usually the im-eedmg is cult, under

this name.

47. implexa, .\it. Much-branched, but less high-

elinibing, evergreen: Ivs. oval to oblong-lanceolate, ses-

sile, the upper connate into an elliptic, acute or mu-

croiiate disk, glaucous, glabrous 1 2 in. long: fls. in sev-

eral whorls, each in tlie axils of connate Ivs., scentless,

yellowish white; tube slightly hairy within; limb rather

short; stamens slight Iv exceeding the mouth. May,

June. S. Ku., N. Afr. B.M. (i40.

48 Caprifolium, Linn. (CaprifMium horUnse, Lam.

C pcrfolialiim, Roehl. L. pnlliila, Host). Fig. 2209.

Climbing: Ivs. oval to oblong, the upper connate into a

roundish cup, al-

most glabrous, 2-4

in. long: whorls

usually 2 or 3,

each in the axils of

connate Ivs.: fls.

yellowish white,

often slightly pur-

phsh outside and
sUghtly hairy, to 2

in. long, fragrant;

bractlets very
small or none.
May, June. Cent.

Eu. to W.Asia. B.

B. (ed. 2) 3:278.

H.W.3,p. 129.—
Sometimes es-

caped from cult.

Var. alba, Ait. (L.

precox, Hort.).
Fls. white. Var.

pauciflora, Carr.

(L. Caprifdlium
rxihra, Tausch, not
Weston). Fls. pur-

ple outside.

49. americana,
Koch (I'trklyme-

num amcricanum,
Mill. L. itdlica,

Schmidt. Ij.e.trus-

ca, Hort. L. Capri-
2209. Lonicera Caprifolium. ( X 'A)

2208. Lonicera flava. ( X Hi

fdliwn, Auth.). Climbing: Ivs. broadly oval to oblong-

obovate, the upper connate, glabrous, 2-4 in. long; the

upper whorls without connate Ivs. at the base, some-

what crowded: fls. yellowish, usually purple outside and

glabrous, fragrant, to 2 in. long; bractlets about halt as

long as ovary, smaller on the ujiper fls. June-Aug.

Probably hybrid of L. druaca and L. (•aprifohum much

cult mostly under the name of the latter, and some-

times escaped from cult. Gn. 45, p. 307 (as L. elrusca

and L. Caprifolium); M, p. 26. F.S. 11:1120 (as L.

Caprifolium major). Var. rubella, Rehd. [L. tapn-

fdliinn var. rubella, Tausch). Fls. purple outside. Var.

atrosangulnea, Rehd. (L. atrosanguinea, Carr.). Us.

dark puri)le outside.

.'•lO Heckrottii, Rehd. Only partially climbing: Ivs.

elliptic or oblong-elliptic, acute, almost sessile, the

ui)per [lairs connate, glaucous beneath, glabrous, about

2 in. long: fls. in peduncled spikes with few .somewhat

remote whorls, [lurple outside and sparingly glandular,

134-2 in. long; bractlets about half as long as ovary.

June-Sept.—Origin unknown, jirobably garden hybrid
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of L. americana and L. sempemrens. One of the most
free-flowprinn of all cliinbins honcysupklos.

51. tragophylla, llciusl. Hijili-climbing: Ivs. short-
pet iolod, oblong:, rarely ov:iJ, obtuse or acute, bright
green above, whitish beneath and pubescent at le:ist

along the midrib, 2-') in. long: fi.';. in short-pcduncleil
heads with usually onlj- 1 or 2 whorls; bracts about one-
third as long ;is ovary; corolla 3 in. long, yellow, gla-

brous, tube about 3 times as long as limb, sparingly
pubescent inside. June. W.China. B.M.SOtU. S.T.S.
1:46. G.C. III. 36:150. J.H.S. 28, p. 63. G. 28:289;
35:345. R.B. 32:261.—Has proved hardy as far north
as Mass.

52. etrusca, Santi. CHmbing: Ivs. broadly oval to
obovate, usually obtu.se, the upper ones connate into an
oval obtuse disk, rarely distinct, 1-3 in. long, glabrous
or pubescent: fl.-heads dense, long-peduncled, often in

3's; corolla yellowish white, usually tinged red, fragrant,
1}2~2 in. long, with very slender tube. May-July.
Distributed through the whole Medit. region in many
different forms. \'ar. pubescens, Dipp. (L. gigantea,

Zabel. L. etriUca gigantea, Zabel).

Lvs. soft^pubescent on both sides,

large. Var. superba, Wright (L.

gigantka, Carr.). Lvs. large,

about 214 in- long, glabrous: fls.

creamy yeUow at first, finally

almost orange. B M. 7977. ProB-
ably not different from var.
glabra, Lowe.

53. Periclymenum, Linn. (Car
prifolium Piridi/mcnum, Roem.
ASchult.). Woodbine. Fig. 2210. CUmbing
several feet high: lvs. all distinct, ovate to
oblong-ovate, acute, 1 J 2-3 in. long, dark green
above, pale or glaucous beneath and some-
times sparingly pubescent : fls. in a peduncled
den.se head, very fragrant, yellowish white, usually
carmine or purple outside and glandular pubescent,

1J4-2 in. long. June-Sept. Eu., N. Afr., W. Asia.

H.W. 3, p. 129. G.M. 45:615; 56:974. Var. aiirea,

Lind. & .4ndr6. Lvs. yellow or yellowish, particularly

while young. I.H. 18:59. Var. quercina, Weston
(var. quercifolia, Ait.). Lvs. sinuately lobe<i and often

with a narrow whitish margin. Var. belgica, Ait.

Glabrous: lvs. thickish, whitish beneath: fls. pale purple
outside. Var. serotina, Ait. (L. scmperflorens, Hort.).

Similar to the preceding: fls. dark purple outside, fading
to pale purple, blooming late and profusely. Gn.
45:307.

L. affinxs. Hook. & Am. Allied to L. japonica. Lvs. ovate,
pubescent or glabrous beneath, 2-3 ^ in.: fls. white at first, turn-
ing to deep yellow; bracts subulate: very free-flowering. China,
Japan.

—

L. aUeuosmmdex, Graebn. Allied to L. Henryi. Branchlets
glabrous: lvs. lanceolate or narrow-lanceolate, narrowed at base: fls.

slightly over \^m. long, orange-red. W. China.

—

L. AUmannii, Regel
& Schmalh. (L. tenuiflora, Regel &Winkl.). Allied to L. hispida.
Shrub, to 6 ft.: branchlets pilose: Ivs. broadly ovate to ovate-
elliptic, pubescent below, H-2 in. long: bracts ovate-lanceolate;
corolla 2-Upped, whitish, \'i-^\n. long: fr. ovoid, scarlet. Turkes-
tan. Var. pilosiuscula, Rehd. Lvs. only sparingly pilose on both
sides. Hardy and handsome in fr.

—

L. angnsfifdlia, Wall. Allied to
L. thibetica. Erect shrub, to 10 ft. : lvs. lanceolate, pubescent below
when young. 1-2 in. long: fls. long-peduncled, white, fragrant, with
regular 5-lobed limb. Himalayas. F.S. 4, pp. 407, 408 b. Tender.

—

L arbdrea, Boiss. Allied to L. Maackii. Erect shrub or small tree,

to 30 ft. : lvs. roundish ovate, pubescent, 5^-1 ]4 in. long. : fls. short-
peduncled, 2-Upped, pinkish, small: fr. whitish. Spain. Var.
p^itica, Rehd. (L. nummularia, Fisch. & Mey. L. nummularii-
tolia, Jaub & Spach). Lvs. nmaller, less pubescent: corolla-tube
not gibbous. W. Asia to Afghanistan.

—

L. arizimica, Rehd. Allied
to L. ciliosa: lvs. slcnder-petioled, 1-1 M in. long: limb of corolla
nearly equal; tube slender; style glabrous, Ariz. S.T.S. 1:23.

—

L. bifidra, Desf. (L. canescens, Schousb.). Allied to L. japonica.
Climbing, grajish tomentose: lvs. ovate, small: fls. in pairs, white,
2-lipped, with slender, long tube, fragrant; bracts subulate. Spain,
N. Afr.—/>. c^prulencens, Dipp.^L. xylosteoided.

—

L. caniHrens,
Schousb.^L. biflora.

—

L. Chamissoi, Bunge. Allied to L. orientalis:
Iva. very short-stalked, oval or ovate, glabrous. 1-2 in. long:
peduncles M~\i in. long: fr. red. N. E. Asia.

—

L. confitHn, DC.
Closely altt^ to L. biflora, but fls. and lvs. somewhat larger and
ovary glabrous. Japan, China. B.R. 70 (as L. japonica). Gn. 45,
p. 307. Has been often confounded with L. japonica, but is easily

distinguished by the small subulate bracts.

—

L. conjugialis, Kel-
logg. Allied to L. orientalis. Erect shrub: lvs. oval or ovate, pubes-
cent: fls. slender-peduncled, small, 2-Iipped, dark purple: fr. red.

Wash, to Calif.—L. declpieris, Hook. f. andThoms.^L. lanceolata.—L. dejlexicalyx, Batalin. Allied to L. trichosantha. Upright
shrub, to 15 ft.: lvs. lanceolate, acuminate, pubescent on both sides,

1 H~3 in. long: fls. slightly over J-^in. long: fr. orange-red. W. China.
n.M. 8530.

—

L. Delavdyi, Franch.^L, similis var. Delavayi.

—

L.
dvpressa, Royle=L. Myrtillus var. depresaa.

—

L. discolor, Lindl.
(L. orientalis var. discolor, Clarke). Allied to L. orientalis. Lvs.
ovate to ovate-oblong, glaucous and glabrous beneath; peduncles
H"-l in- long: fls. yellowish white, slightly pinkish. Himalayas.
B.R. 33:44.

—

L. diversifdlia, WalI.=L. quinquelocularis.

—

L.
Ferdinnruiii, Franch. Allied to L. iberica. Lvs. ovate to ovate-
lanceolate, acuminate, sparingly hairy, 1-2K in. long, often with
stipules: fls. short-peduncled, ^in\. long, yellow, appresaed setose
outside. N. W. and Cent. China. Var. leycesterioides, Zabel (var.
Beissueriana, Zabel). Less hairy: lvs. larger, to 7 in. long: corolla
less setose. Only the variety is in cult.

—

L. fioribunda, Boiss. &
Buhse. Allied to Korolkovii. Lvs. broadly ovate to elliptic, obtuse;
peduncles J-^-'sin., decreasing in length toward the end of the
branchlets; bractlets nearly as long as ovaries. Persia. Not in cult.;

the plant cult, under this name is L. Korolkovii.—L. Girdldii,

Rebd. Allied to L. Henryi. Climbing: branchlets with fulvous
spreading hairs: lvs. oblong- lanceolate, hairy on both sides, 1 14-2 %
in. long: fls. crowded at the end of the branchlets, ^im. long, densely
covered with spreading yellowish hairs. W. China. B.M. 8236.
R.H. 1907, p. 299.—L. GrifHthii. Hook. f. &. Thorns. Allied to L.
Periclymenum. Lvs. broadly ovate to ovate-oblong, the pair below
the infl. nearly suborbicular: whorls of fls. 2-3, each subtended by a
cupula. Afghanistan. S.T.S. 1 :24,—L. yynochl/imydea, Hemsl.
Allied to L. pileata. Upright ehrub: lvs. deciduous, lanceolate,
acuminate, nearly glabrous, 2-4 in. long: fls. short-peduncled,
2-lipped, J.^-Hin. long, whitish, flushed pink: fr. red. W. China.

—

L. heterophylla, Decne. Allied to L. alpigena. Lvs. elliptic to oblong,
lanceolate, sometimes irregularly lobed, acuminate, glabrous,
1 3.1-3 U in. long: corolla yellowish white, flushed red: fr. distinct.
Afghanistan, Turkestan. Var. Karelbtii, Rehd. (L. Karelini,
Bunge). Lvs. not lobed, glandular along the midrib: corolla usually

glandular outside. Cent.
Asia. Only the variety is

sometimes cult.; hardy.—L.
Karelini, Bunge^L. hetero-
phylla var. Karelinii.—L.
Koehneana, Rehd. Allied to
L. chrysantha. Lvs. ovate,
rhombic-ovate to obovate.
acuminate, soft - pubescent
beneath, 1^ in. long: pe-
duncles J 2-1 in. long; bract-
lets connate into pairs, half
as long as the pubescent
ovary: fr. dark red. W.
China. S.T.S. 1:21.— L.
lanceolata. Wall. (L. decipi-
ens, Hook, f, & Thoms.).

Allied to L. orientalis. Lvs.
ovate to ovate-lanceolate, acu-
minate, grayish green and pu-
bescent beneath, particularly
on the veins, 2-4 in. long:
peduncle Hin. long; bractlets
at least half as long as ovaries:
fr. black, connate only at the
base. Himalayas

—

L. leycester-

ioides, Graebn.^L. Ferdinandii
var. leycesterioides.

—

L. Maxi-
mdwiczii, Masim. Allied to L.
orientalis. Shrub, to 6 ft.: Ivs.

oblong-elliptic: fls. peduncled,
purplish violet, 2-lipped, rather
small: frs. connate, red. N. E.
Asia. Gt. 17:.'j97.— L. micrdntka, Dipp.^L. xylosteoides.— L.
micranthcides, Zabel (L. nigra xL. tatarica). Similar to the latter:
fls. small, reddish white; bractlets half as long or as long as
ovary; stamens pubescent: fr. red. Garden origin.—L. micro-
pk^lla, Willd. Allied to L. tangutica. Erect shrub, to 4 ft.: Ivs.
oval, about J-2in. long: fls. slender-peduncled, 2-lipped, yellowish
white, small: berries connate, orange-red Altai to Himalayas.

—

L. mucronata, Rehd. .\llied to L. fragrantissima. Lvs. broadly oval
to obovate. mucronate, ?^-l in. long: fls. short-stalked, white,
fragrant: frs. connate, red. W. China. S.T.S. 2:122.

—

L. mupinhi-
sis, Rehd. Allied to L. alpigena. Bud-scales upright, lanceolate,
persistent: Ivs. oblong, acuminate, sparingly pilose beneath: fls.

dark purple: frs. distinct, red. W Chma.

—

L. myrtilloides, Purpua.
Allied to L. syringantha. Lvs. elliptic to oblong-ovate, acute,
?4~1 14 in- long: peduncles Hin. long; fls. pinkish white. J^in. long,
fragrant: frs. connate, red. Origin unknown.

—

L. Myrtillus, Hook. &
Thoms. (L. par\'ifolia var. Myrtillus. Clarke). Allied to L. syring-
antha. Lvs. oval, obovate or oblong, ^-1 in. long: fls. short-
stalked; bracts narrow-oblong; corolla tubular-campanulate, J^in.
long, yellowish white: fr. red, connate. Himalayas. S.T.S. 1:44.
Var. depressa, Rehd. (L. depressa, Royle. L. parvifolia. Hook. f.

<fe Thoms.). Fls. slender-stalked; bracts broader, usually oval.

—

L. nepalensis, Kirchn.^=L. xylosteoides.

—

L. nervdsa, Maxim.
Allied to L. orientalis. Shrub, to 10 ft., with slender dark purple
branchlets: lvs. ovate, with purple veins, 1^2 in. long: fls. small,
pink, long-peduncled, 2-lipped: fr. black, connate only at base.
China. Hardy, graceful shrub.

—

L. nigra, Linn. Allied to the pre-
ceding species. Shrub, to 5 ft.; ivs. elliptic toelUptic-lanceoIate.l H-
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2^ in. lonje: 6b. alendpr-poi!uni''Ioi.l, pink, ^smnll: fr. blttck. Moun-
tjuiu of C<'iit. Ku. H.W. 5. p. 12S.^A. niimmuUiria, Fisch. & Moy.,
ami L. f»ummii/«trii7tUi(i. Jnun. A Spa(-h=L. ftrhoren var. porsica.^/^.
et»or%Uti. Hoyli'. Allirti to L. tnneiiticn. Lvs. vory ^mall, ohovatr:
(Ul sniAll. yellowish whito. sjibbous, short -stalked: fn*. connate,
bluish black. Uiinaluy;»s.—I. Otij.r. KeRel & Sehinalh. AUied to 1,.

hifinidA. Lvs- ovate to liinetH^late, acute. • j-2 's in. lonn: Hs. short-

stalkeil. upri>;h(. --hppwi, over '^in. lonn: fr. brinht red, distinct.

Turkestan.

—

L. parnj\Uui. Hook. f. A Thnina.= L. Myrtillus var.

deprossa.— /.. p^rsiai, Jaub. A Spftch= L. arbnrea var. persira.^/>.
ptopingua, Zabel ^L. alpiRcna \ L. lAHiebourii). An interesting

hybrid, in one form more like the first, in the other more liketlie

srcond parent, *>f narden urifcin.

—

L. prostrata, Uehd. Alhcd to i*.

(hehoc^antha. IVosfrate shrub: lvs. oval or ovate, acute, ^2"! '".

lonK" fls- small: fr. bright red. W. China.

—

L. purpurdsccns, Walp.
.\llicd to L. tanKutiea. Branehlets pubescent: lvs. oval to oblonR,

fmbcsccnt. *4-l^i in. lonR: fls. tubular-funnelform. dull purple,
lairy, over ^^in. lonK. uibbous: fr. bluish black. Himalayas. Af-
ghanistan.

—

L. p:frfni)ica, I-inn. Allied to L. canadensis, (ila-

brous; \vs. cuneate-obloni;; fls. slender-peduncled, tubular-cam-
panulate, rcKuIarly .Vlobed. white, 'lin. lonp: frs. red, distinct.

0'rt*nf<* ^Iti^. B.M. 7774.

—

L. quin^ut'loculnris, Hardw. (L.

diversifolia. Wall.), .\ltied to I^. Maackii. Lvs. ovate or elliptic to
oblong-ovate, narroweil or rounded at base, pubescent, \yi~2^.i
in. long: fls. short-stalked; corolla ^^in. lonR, with slender tube, pale
yellow: fr. white. Himalayas, Afghanistan. H.I. 9:807. Var.
transliicens, Zabel (L. translucens. Carr. I^. diversifolia, Dipp.).
Lvs. rounded or subcordate at base: tube gibbous, much shorter
than limb. B.R. 30:33.

—

L. ramosissima. VvAvxch. & Sav. Allied
to L. tangutica. L\'s. oval to ovate, pubescent, ?2-l in,: fls. long-
p<^unclea, yellowish; bractlcts connate, as long as ovaries: fr.

scArlet. Japan. Very handsome in fr.

—

L. retusa, Frunch. Allied

to L. orientalis. About ft. high: lvs. obovate or broadly ovate»
bluish white beneath: fls. in pairs, white, becoming yellowish: fr.

shining black. W. China. S. T. S. 2:123.

—

L. ritpicola. Hook. f. &
Thorns. Allied to L. thibetica. Lvs. ovate to oblong, obtuse or
acutish, dull bluish green above, glabrous or pubescent i)encath,

J>2-1 in. long: fls. pubescent outside, pale purple. Himalayas.

—

L.
aaccdJa, Rchd. Allied to L. tangutica. Lvs. elliptic-oblong to ob-
long, obtusish, pubescent beneath, ^i~2 in. long: fla. long-pedun-
clcd: bracts narrow-oblong, leafy; tube gibbous at base. Cent, and
W.China. S.T.S. 1:20.

—

L.segreziinsis, hav. Similar to L. Xylos-
teum: lvs. more pubescent, dark bluish green: fls. short-peduneled,
yellowish: fr. dark rt-d. Of garden origin. Supposed to be a hybrid
of L. quinquelocularis and L. Xylosteum.

—

L. slmilis, Hemsl.
Allied to L. japonica. Plant pilose: lvs. ovate-oblong to lanceo-

late, ciliate, white-tornentose below, 1^4-3 ,'-2 in. long: fls. slender-
peiduncled. 2 in. long, white; bracts subulate. Cent, and W. China.
Var. Delaraj/i, Rehd. (L. Delavayi, Franch.). Glabrous, but lvs.

tomentose beneath and sometimes slightly ciliate. Only this vari-

ety is in cult.

—

L. splendidn. Boiss. Allied to L. imnlexa and L.
etrusca: glabrous, glaucous: fls. in a many-fld., sessile head, yellow-
ish white, tinged purple. Spain. F.S. 11:1130. Gt. 39, p. 65.—L.
atrophiophora, Franch. Allied to L. hispida. Winter-buds with
several scales: lvs. short-stalked, ovate, sparingly hirsute, 2-3 H
in. long: fls. funnelform, white, nearly ?.tin. long, with the lvs.:

fr. red, distinct. Japan.—L. subsqualis. Rehd. Allied to L. cili-

oea. Lvs. elliptic to obovate-oblong, glabrous, 2-5 in. long: fls.

funnelform with nearly regular limb; usually only 1 sessile whorl.
W. China.

—

L. teriuifidra. Regel & Winkl.^^L. Altmannii.

—

L. to-

mcn/^Wa. Hook. f. & Thoms. Allied to L. thibetica. Erect shrub, to
12 ft.; lvs. small, ovate to oblong, pubescent; fls. short-peduncled,
nodding, small, regular, white: fr. connate, black. Himalayas.
B.NL 6486. Tender.

—

L. trnnnlncens, Hort.=L. quinquelocularis,—L. Tschondskii, Maxim. Allied to L. orientalis. Lvs. elliptic-

oblong, acute at both end.s, quite glabrous 2-4 in. long: fls. long-
stalked, pinkish; bractlets connate, about half as long as ovaries:

fr. nearly distinct, red. Japan.

—

L. ut^kc/isis, Wats. Closely related

to L. canadensis. Lvs. broadly ovate to oblong, obtuse, not ciliate:

corolla smaller, less gibbous. Brit. Col. to Ore., Utah, Wyo.—L.
Viddlii, Franch. & Sav. Allied to L. alpigena. Lvs. ovate or ellip-

tic, abruptly acuminate, pubescent. 1 ' 2-^ in. long: fla. lilac, on
glandular peduncles about ' ^in. long; bractlets connate, one-half
or three-fourths as high as ovaries: fr. red, partly connate.

—

L.

Vi/m^/nnii, Rehd. A garden hybrid between L. deflexicalyx and L.
quinquelocularis

—

L. Wehhinna, Wall. Allied to L. alpigena. Lvs.
larger, acuminate, pubescent: fls. paler; ovaries separate. Hima-
layas. S.T.S. 1 :09.

—

L. ryhstemdes, Tausch. (L. tatarica X L. xylos-
teum. L, mi'-rantha, Dipp., not Regel. L. csrulescens, Dipp. L.
nepalensis, Kirchn.). Lvs. usually rhombic-ovate, broadly cuneate
at base, bluinh green, slightly pubescent: corolla small, pinkish: fr.

r«i. Garden origin. ALFRED ReHDER.
LOOSESTRIFE: Lysimachia and Lythrum.

LOPEZIA fafter the Spaniard Lopez, who wrote on
the natural history of the New World). Onagracea-.
Greenhou.se plants grown for the attractive flowers;

may be planted in the open far South.
Erect, branching, glabrous or pubescent: lvs. alter-

nate or the lower opposite, dentate: fls. usually .small,

in leafy racern(?s or subcoryinbose at the ends of
branches, slender-pedioelled; calyx-limb 4-i)arted, un-
equal, deciduous, linear-lobe*!; i)etals 4, shorts- or long-
claweci, unequal, the [wsterior onta narrower, the claws
glandular at the apex; stamens 2, attached to the pistil,

one anther-bearing, the other petal-like; ovary 4-celled:

oai>s. globose, leathery; seeds obovoid, with a leathery
granulated co.at.—Species a score or more, in Mex. and
Cent. Amer. Little grown, but valuable for the gay
forms ami colors.

albifldra, Schlecht. Fig. 2211. Suffruticose peren-
nial, (litTu.se, 2 ft. high: young branches somewhat
villous: lvs. cuneate at the base, ovate-lanceol.ate to
ovate, irregularly serrate or remotely dentate, largest
1'2 in. long: pcnlicels horizontally spreading, .slender;

petals white, often tinged slightly pinkish at base, larger
ones obliquely spatulate, obtuse and mostly notched,
smaller ones linear, obtuse, e(]ualiiig or exceeding the
sepals. Mex.

lineata, Zucc. Shrubby, the st. and petiole usually
hairy, 3 ft.: lvs. ovate, acute, crenate-serrate: fls. red,

de.scribed as "insect-

like," in terminal short
racemes or clusters

;

posterior petals bear-
ing a single gland.
Mex. B.R. 26:40. G.
cm. 43:294.

miniata, DC. Slen-
der shrubby perennial,
with terete sts. which
are glabrous or with
lines of hairs: lvs.

small, ovate - oblong,
serrate: fls. many,
small, the petals red
in lower part, and
rose-color with violet

margins in upper i)art;

posterior petals with 2
glands; sepals spread-
ing. Mex., Guatemala.— Probably confused
with the last.

macrophylla, Benth.
Semi-shrubby perennial, with green and succulent

branches: lvs. long-stalked, ovate-acuminate, serrate:

fls. solitary on axillary peduncles, large, bright red.

Mex., Guatemala. B.M. 4724. H.F. 1:48.

coronata, Andr. Annual: lvs. scattered or in whorls,

glossy, glabrous: 2 upper petals linear, bright lilac;

2 side ones larger; lamina roundish obovate, light lilac,

with dark red mark at base. Mex. R.H. 1905, pp. 216,

217.—Cult, in S. Calif. l. h. B.

LOPHANTHUS (Greek, crested flower; apphcation
not apparent). Labiatse. As defined by Briquet in

Engler and Prantl's "Natiirlichen Pflanzenfamilien,"

this genus comprises 2 Asian species. They are erect

herbs with dentate lvs. and axillary clusters of blue

or bluish fls. L. chinensis, Benth. (Hyssdpus Lophdn-
Ihus, Linn.), from N. China and Siberia is sometimes
plantal, although apparently not in the trade. It is a
nepeta-like plant, 1-1 ,'2 ft- high, with aromatic foliage,

ovate lvs., and blue fls. in 3~.'3-fld. cyme-clusters:

blooms midsummer to autumn, and useful in the alpine

garden.
The few N. American species formerly held under

this name are now in<-ludcrl under Agastache. Two of

thcin have been offercfl by dealers in native plants, but
they are scarcely horticultural subjects, although useful

for the wild garden. These are: Agastache Foeniculum,
Kimtze (L. anisdlus, Benth.). Giant Hyssop. Height
2-.') ft. : lvs. ovate, anise-scented when crushed, white
beneath: fls. blue; caly.x-teeth tinged purple or violet.

July, Aug. Prairies, Wis., to Rockies. A. scrophulariae-

f61ia, Kuntze (L. scrophulariafotiuf:, Benth.). Height
4-6 ft.: lvs. not anise-.scented, not white beneath: fls.

dull purplish; calyx-teetli whitish. Borders of thickets,

N. Y. to Wis. and N. C. l. H. B.

2211. Lopezia albiflora. {X'/2)
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LOPHOCARPUS: Lmichocarpus.

LOPHOCEREUS (crest and Ccrens). Cactacex.

Stout pl:ints srowiiifi in olusters, with few ribs. Areoles

on lower part of st. very difTcrcnt from the upper ones;

Howering areoles bearing long, bristle-like hairs stand-
ing at right angles to the st. : fls. several from each areole,

small: fr. small, red.—Three species have been described.

Sch6ttU, Brit. & Rose (Pilociretts Schdttii, Leni.).

Branching from the base, 10-15 ft. high, glaucous: ribs

4-10, commonly 5; spines 4-7, very short, thickened at

base; areoles of the fruiting area bearing very copious
and long (1-3 in.) stiffish twisted bristles :Hs. small, pink-

ish, about 1 in. long: fr. soft, edible, the size and some-
what the color of an olive. N. W. Mex. and Low. Calif.

L. Snrgattintnts. Brit. & Hose, (G.F. 4:437), audi, aitstralis^

Brit. «Jc Rose, are occasionally seen in cult. t tvt T5(^cv

LOPHOPHORA (Greek, crest-bearing). Cactacex.

Depressed globose, often proliferous and eespitose,

unarmed except in seedling forms; tubercles conical,

bearing at summit the flowering areole filled with white
hairs: fis. from the center of the plant, small, jiinkish:

fr. davate, naketl, pinkish; seeds black. A very dis-

tinct genus, sometimes referred to Anhalonium and at

other times to Echinocactus. Under the latter genus
it wa.*; described in Cyclo. Amer. Hort.

Wflliamsii, Coult. (Ecliinocdctus W'illiamsii, Lem.
Anhalonium Williamsii, Lem. E. Leunnii, Schuiii.

Anhalonium Lewinii, Hennings. I.. Leu»i'KU, Thomp.).
Hemispherical, from a very thick root, often densely
proliferous, transversely Uned below by the remains of

withered tubercles: ribs usually S (in young .specimens
often 6), very broad, gradually merging above into the
distinct nascent tubercles, which are crowned with
somewhat delicate penicillate tufts, which become
rather inconspicuous pulvilli on the ribs: fis. small,
whitish to rose. Texas and Mex.—The well-known
"mescal button," used by the Indians in religious rites.

Other Indian vernacular names are: peyotl, peyote,
pellote, xicori, hicori, hiculi, huatari, camaba, sefii

(Kiowa Indians), ho (Apaches), wokowi (Comanches),
mescal-buttons, mezcal-buttons (Oklahoma, Texas),
teonanacatl (Ancient Aztecs).—This plant is highly
esteemed and even held in superstitious reverence by
several tribes of Indians in the mountains of Mex.
and in the U. S., on account of its narcotic properties.

It is said that it produces beautiful highly colored vis-

ions. Its taste is bitter and disagreeable, and it some-
times causes vomiting. The use of the drug is accom-
panied by the loss of a sense of time. Its effects have
been compared to those of hasheesh {Cannabis indica),

but that narcotic produces delusions of merriment
while lophophora causes a condition of ideal content
followed by wakefulness. Several alkaloids have been
separated from it, among them lophorine, anhalonine,
and mezcaline. (See Dixon, W. E., Journ. Physiol.,

Sept., 1899, p. 71.) This plant was first received by-

wholesale druggists from Mrs. Anna B. Nickels, of

Laredo, Texas, who called attention to the fact that
the Indians of N. Mex. and S. W. U. S. "use the plant
in manufacturing an intoxicating drink, also for break-
ing fevers" and that the tops cut off and 'dried are
called mescal-buttons. These dried tops, which are
often strung and sold in the markets of Mex., look
verj' much like mushrooms and were mistaken for such
by the early Spaniards. The Aztecs, who applied the
name nanacatl to mu.shrooms in general, called this

plant teonanacatl, which signifies "sacrerl mushroom,"
but they had very imi)erfect notions of botanical dis-

tinctions, and their name may be compared to "pine-
apple," which is certainly far removed from an apple.
Hubert Howe Bancroft mentions this narcotic as a
mushroom, and for centuries investigators have sought
in vain for a Mexican fungus causing the effects attri-

buted to the teonanacatl. Its indentity, however, was

for the first time established by W. E. Safford at a
meeting of the Botanical Society of Washington, May
4, 191.5. For an account of the history and ceremonial
use of this plant, see Journal ofHeredity, July, 1915.

J. N. Rose.
\V. E. Safford.

LOPHOSPERMUM: Maurandia.

LOQUAT. Fig. 2212. The loquat, or biwa of the
Japanese {Eriobolrya japonica, Lindl.), is a small ever-
green fruit tree with handsome foliage, considered to be
a native of Cliina and Japan. It has long been culti-

vated in those countries as well as in northern India;

within recent years it has become fairly common in

the Mediterranean basin, especially in Algeria and
Sicily, and in the milder sections of the United States.

In Florida and the Gulf States it is seen in dooryards
and gardens, but is rarely planted in orchard form; in

California its cultivation is conducted commercially.
It is also grown in some tropical regions, but does not
succeed so well as in the subtropics. In Japan the
annual production is said to be over 20,000,000 pounds.
The tree, wliich attains an ultimate height of about

25 feet, is more or less densely cloth*Hl with elliptical to

oblong-obovate, nearly sessile, remotely toothed deep
green leaves, varying from 6 to 10 inches or more in

length. The small, white, very fragrant flowers, which
are produced in fall, are borne in crowded woolly pan-
icles 4 to 7 inches long. The fruit, which ripens in spring,

varies in shape from spherical to pyriform, in color from
pale yellow to deep orange, and in the best varieties is

sometimes 3 inches in length. The skin is thin and
smooth, but tougher than that of an apjjle. The flesh

is firm and meaty in some varieties, more melting in

others, almost white to salmon-orange in color, juicy,

and of a sprightly flavor suggestive of a cherry. The
seeds, which are about J^inch long and dark brown in

color, vary from one to eight or nine in number, four
or five being common. They occupy a large amount
of space in the center of the fruit, the reduction of the
proportion of seed to flesh being one of the points most
sought in breeding. The loquat is eaten while fresh, or
is made into pies, jams, jellies, preserves and the like.

The tree is successful on a wide variety of soils, but
has done best on clay loam. Ikeda, a Japanese author-
ity, considers that the fruit reaches its highest degree
of perfection when grown near the seacoast. For
orchard-planting a piece of well-drained land should be
chosen, and the trees set 20 to 24 feet apart. Their
culture presents few difficulties; in fact the loquat will

thrive and produce good crops with less care than many
other fruit trees. It does not require a great amoimt of

fertilizer on reasonably good soils, but leguminous
cover-crops have been found higlily beneficial. Occa-
sional pruning is required to admit light to the center
of the tree, and to keep the branches somewhat thinned
out. To obtain fruit of good size and best commercial
value, it may be desirable to thin the crop as soon as
the young fruits have set, leaving no more in a cluster

than the tree can properly mature. Picking for market
should be done when the fruit has lost its acidity anil is

fully ripe; if picked too soon the loquat is tjuite soiu'.

I^or jelly only acid fruit is used. A\'hen i)acked in

boxes holding about thirty pounds, the fruit can be
shipped successfully to nearby markets, but for distant
markets smaller packages and great care in packing are
necessary.

Pear blight (Bacillus amylovorus) and loquat scab
(Fusicladium eriobotrijse) are at times troublesome in

the California orchards, and a borer is reported from
Jai)an which occasionally attacks the tree.

While in many countries the loquat is usually propa-
gated from seed, there is as much variation among the
seedlings as with other tree-fruits, and good varieties
can be perpetuated only by some vegetative means of
propagation. Both budding and grafting are practised,
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budtting kH'ing tlu' inotlioil prt'forrfil in thi' United
States, jiiui usii;dl>' employed when trees :in> desired for

commenMid phuiting. SeiHllinns nrt> often planleil in

doorviints, where they not only serve :is ;idinir;d)le or-

n:uiient:d Invs. but protinee ;ui al)unil;inee of reason-

ably piKxl fruit. In budding and grafting, seedling

loaiiats :\n" gmierally used as stocks. \\ hen budded on
quinee, the tnv is considerably dwarfed; this stoek is

sometimes used, liowcver, because its tibrous root-

sj-stom readily i>ermits of transplanting. Seeds should
bo planteii as soon :is n-moved from the fruit, either

singly in ixit.s, or in flats from which they can be potted
off later on. .\ light loam .should be used, covering the

seotls to a <lei)th of about 1 inch. When the young
plants have attained a height of (> or 7 inches, they
may be planted in nursery rows iu tlie o|)en groimd,
where they can be grown until the stems are about
}^ inch in diameter at the base, when they are ready
for budding. This is best done during October or

November, dependiog upon climatic conditions. The

buds are allowed to lie dormant until early spring,

when they must be forced into growth. Budwood
should be of young and smooth wood, preferably that
which has turned brown and lost its pubescence, and
from which the leaves have dropped. Shield-budding,
essentially the same as practised with the citrous fruits,

is the method commonly used. Tlie buds sliould be
eut somewhat larger than for the orang(^, preferably

not leas than 13^ inches in length. After in.scrting

them in T-incisions made in tlie stocks at a convenient
point not far above the ground, they should be tied

with raffia, soft cotton string, or waxefl tape, and left

about three weeks, when they should hav(^ foriiu^d a
union. At this time they may be unwTappcd, and if

necessary, rewTapped loosely, so as to allow th(! buds
to start into growth. When not rewrappefl, the bark
sometimes opens up around tht- bud and exposes it to

the air, causing its death. The stoi^k must be cut back
to a point about 3 inches above the bud, and all ad-
ventitious buds rubbed ofT as fast as they mak(! their

appearance. Difficulty is sometimes experienced in

forcing the bud into growth.
In grafting, a simple cleft graft is used, with a cion

of ab'.iut the diametx;r of a lead pencil, and of well-

matured wixxl.

Most of the named varieties of the loquat have
originated in Japan, Algeria and California. Ikeda
mentions forty-six varieties of .Japanese origin, of which
eight are recommended as the best for cultivation.

Trabut of Algiers describes twelve varieties of Alge-
rian origin, though none of them is con.sidered so
desirable, from a comniercial stan<lpoint, as Tanaka,
with the possible exception of Taza, which resulted
from a cross between Tanaka and one of th(; local

forms. Tanaka is of .lapancse origin, but has been
grown in .Mgeria for several y<'ars, and also to a very
limited extent in California, where it has not, however,
become lus pojiular as .several varieties of local origin.

Most of the varieties originated in the United States
have been jiroduced by C. V. Taft, of Orange, Cali-
fornia, who h.'is done more to iniiirove the loquat than
any other man. .Among the best may be mentioned
.\dvance, a bright y<'llow, pyriform fruit, sometimes
i inches in length, produced in very large, compact
clusters and ripening from March to ,Iune; Chaniiiagne,
oval to pyril'orm, 2 to li inches in length, white-lleshed,

produced in clusters as large as those of Advance but
less compact, considered the best of all in flavor;

Premier, oval, not quite so large as Advance, salmon-
orange in color; Victor, a very large and showy fruit,

in loose clusters, not considered valuable in California
because it ripens late in the sea,son; Early Red, a pyri-

form, deep or.ange-colored fruit, 1 to 2 inches in length,
produced in medium-sizeii clusters, valuable because
it is the earliest of all, commencing to ripen in late

January. Tanaka is an attractive fruit of large size

and deep orange-color, with unusually
good shipping qualities, but it ripens
too late to be of commercial value in

California. The earliest fruits are the
ones which yield the greatest returns,

because they come into market at a
time when fresh fruits are scarce.

F. W. POPENOE.

LORANTHUS (slrap-flower, from the
form of the petals). Loranthacex.
Sever.al hundred parasitic evergreen
shrubs, mostly of tropics in many
countries; one of the extensive mistle-

toe family. They are not horticultural

subjects, but attempts are sometimes
made to grow them, it is said with suc-

cess, by sowing them on the exposed
roots or branches of their hosts. The

Ivs. are opposite or alternate, entire, usually either

thick or fleshy: fls. usually perfect, often showy, the
4-6 i)etals free or more or less joined to form a tubular
corolla; calyx entire or 4-6-toothed; stamens as many as
petals and attached on them: fr. a berry or drupe, with
mucilaginous viscid contents. They are parasitic on
ujjper parts of trees or .shrubs or sometimes on the ground.

LOROPETALUM (Greek lorm, strap, and petalum,

alluding to the strap-shaped petals). Hamamelidaccse.
Ornamental shrubs grown chiefly for their white flow-

ers, appearing in winter or early spring.

Evergreen, stellate-pubescent: Ivs. alternate, shorts

petioled, entire, without stipules: fls. fascicled at the
end of short branclilets, .sessile; calyx short, 4-lobed;

petals 4, linear; stamens 4, with very short filaments;

ovary inferior, 2-celled: caps, woody, dehiscent, 2-

seeded.—Two species in China.
Only Ij. chiMCMHc is in cultivation, a handsome much-

branched shrub with rather small dull persistent foliage

and clustered white or .sometimes yellowish or greenish

white feathery flowers in early spring. It will probably

b<^ hardy as far north ;us Washington, D. C. It is a
desirable plant for the cool greenhouse and if grown in

pots a peaty and sandy soil will suit it best. Even
where tlie (ilant is hardy out-of-doors, the flowers are

lialile to be injured by frost. Propagation is by seeds,

and probably by grafting on llaraamelis.

chlnense, Oliver (Ilamnmhlis cidnfnsis, R. Br.).

Shri/b, to 12 ft.: branchlets densely ferrugineous-pu-



LOROPETALUM LOVE-IN-A-MIST 1917

bescent: Ivs. ovate to ovato-lancoolate, acuminate,
rounded and obliqvie at the base, (jlaucescent below
and hairy on the veins, ciHate, 1-2 in. long: fls. in clus-

ters of 4-5; petals strap-shaped, '4-I in. long, white,

yellowish or greenisli white. March, April, Cent, and
S. E. China. B.M. 7979. G. C. II. 19: 152; III. 15:34a.
Gn. 65, p. 255. J.H. III. 18:235. R.H. 1904, p. 571.

I.T. 2:58. G. 26:69. Alfred Rehder.

LOTUS (an old Greek name). Legumindsse. Herbs
and subshrubs, grown for the yellow, purple, rose-

colored or white flowers.

Plants glabrous, silky or hirsute: Ivs. with 3-5 Ifts.

crowded at the apex of the petiole and commonly 2

joinetl to the st. and resembling stipules: fls. mostly pea-

shaped, often in axillary few-fltl. umbels, rarely solitary;

standard broad, contracted at bsise; wings obovate;
keel incurved or inflexed, beaked; caly.x-lobes longer

than the tube; stamens 9 and 1, connate but free from
the petals: pod oblong or linear.—Species 80-100,

largely in the Medit. region, but also in S. Afr., Temp.
Asia and .\ustral. By some botanists, the genus
Hosackia (which see) has been united with Lotus, but
it differs in having usually more Ifts., short calyx-teeth,

obtuse keel. One lotus (L. corniculatus) has become
established in N. Amer. Lotus nigricans of cult, is

Kennedya nigricans.

Lotus meant several things to the ancients: (1)

the Greek lotus, a leguminous plant on which horses

fed. This was [jrobably what we call to-day Lotus cor-

niculatus, the common bird's-foot trefoil of temperate
regions. (2) The Cyrenean lotus, an African shrub, the
fruit of which was eaten by certain North African tribes

who were called lotus-eaters. The fruit was said to be
honey-sweet, the size of an olive and in taste like a date.

This was probably Zizi/phus Lotus, a prickly shrub
whose fruit is, however, considered inferior to that of

the common jujube, Zizi/phus saliva. Other conjectures
have been: Ccltis australis, a tree which has a small,

sweet berrj'; Nitraria tridintata, a thorny desert shrub
whose succulent fruit has a stimulating quality, and
Rliamnus Lotus, another North African plant. Euro-
pean lotus is a name for Diospyros Lotus, a kind of

date plum which is cultivated in southern Europe, but
the fruit is hardly edible. (3) The Egj-ptian lotus or
sacred lily of the Nile. This is Nymphaca Lotus, which,
like the Hindu lotus, has rose-colored as well as white
flowers. American cultivators at the present time
almost universally consider that the true Egyptian
lotus is Nelumbium speciosum, now called Nelumbo,
but Nelumbium speciosum is not a native of Egypt. (4)

The Hindu and Chinese lotus, also called the sacred or
Pythagorean bean. This is Nelumbo indica, better
known as Nelumbium speciosum. The name lotus was
doubtless used for other water-lilies, particularly the
blue-flowered Nymphs^a cserulea.

A. Lvs. thread-like: fls. odd, scarcely pea-shaped.

Bertholetii, Masf. (L. peliorhyncus. Hook. L. pelyor-

ensis, Hort.). Coral Gem. Small, much-branched,
slender bu.sh, with a silvery hue: Ifts. whorled, 8-9
lines long: fls. IJ2 in. long, in loose clusters of about 20
toward the end of the branches, short-pedicelled, scar-

let or crim.son fading to orange; standard recurved like

a horn; keel acuminate, longer than the wings. Cape
Verde, Canaries. B.M. G733. R.H. 1895:308; 1914,

p. 185. G. 25:255. G.L. 27:169.—Peliorhyncus means
"bruised or discolored nose." This name, however, is

apparently more rec'ent than L. Bertholetii. firown
chiefly in hanging-ba-skets; in S. Calif, it is much used
for sunny rockeries. Prop, by divi.sion or cuttings. The
odd long-pointed fls. make this an interesting and
show>' species. Var. atrococcineus, Hort., is an ea.sily

grown greenhou.se plant for bivskets, differing from the
species in its darker-colored glossy deep scarlet black-
spotted fls.

mascaensis, Burch. A recent species from Teneriffe:

similar to L. Bertholetii in foliage, but more compact and
bushy, with shorter branches: fls. pure shining canary-
yellow, produced freely. M.D.G. 1912:253.

AA. Lvs. not thread-like: fls. pea-shaped.

I). Fls. yellow.

corniculatus, Linn. Bikd'.s-foot Trefoil. Babies'
Slippers. Perennial, prostrate or ascending, a few in.

to 2 ft. high, glabrous or hairy: Ifts. obovate or ovate,

J2'n. long, the 2 stipular ones broader and very oblique:

fls. yellow, often tinged bright red, 5-10 in an umbel;
calyx-lobes about as long as the tube. Temperate
regions and Austral.; run wild at certain places in U. S.

and Canada. Var. flore-pleno has showy double fls.—

A hardy trailer for covering dry banks and rockwork,
blooming all summer and autumn. Also grown for

forage.

BB. Fls. pink or white.

austrilis, Andr. Perennial, difTu.se, sometimes sub-
shrubby, glabrous or pubescent: Ifts. narrower than in

L. corniculatus, and the stipular ones less dissimilar,

but varying from obovate and under } 2in. long, to

linear and 1-1 J 2 in. long: fls. usually pink, but varying
from white to purple-red. Austral. B.M. 1365. L.B.C.
11:1063 and B. 5:211 (as L. albidus).

BBB. Fls. normally dark purple or dark red.

C. Lfts. linear-lanceulale

.

Jacobsfeus, Linn. Perennial, subshrubby: lfts. few,

narrow and long-acuminate: fls, about 3 in a flat-

topped cluster, tlark purple, almost black. Cape Verde.
B.M. 79.—Treated as a tender annual bedding plant:

blooms for a long season. A yellow-fid, form is men-
tioned.

cc. Lfts. obovate to elliptic.

Tetragonolobus, Linn. (Tetragon dlobus edulis, Link.
T. purpiireus, Moencli). Winced Pea. Annual trailer:

lfts. 3, broad-ovate: fls. solitary or twin, purplish
cardinal-red: pods 4-sided, 2-3 in. long, somewhat
fleshy at first; seeds yellowi.sh, nearly globular or some-
what flattened. Medit. region. B.M. 151.—Tetra-
gonolobus was once considered a separate genus,
largely because of the 4 leafy wings of the pod. Grown
chiefly for food, the pods being eaten when young
and the seeds, when roasted, substituted for coffee.

Seeds are sown in drills in April. The plants require

no special care except water during drought.

WiLHELM Miller.
L. H. B.t

LOURYA (Jules Louis Charles Boys de Loury).
Liliacex; by some referred to Hsemodoracese. An
a.spidistra-like plant of recent intro.: perennial herb
with creeping rhizome: lvs. basal, lengthened and
stalked : fls. in dense heads or spikes at the surface of the
ground; parts of perianth ovate, becoming .spreading;

at the throat a corona; anthers 6, sessile. One species:

L. campanulata, Baill. Rootstoek stout, subterranean:
lvs. 1-2 ft. long, oblong-lanceolate, tapering at both
ends: fls. basal, larger and more showy than those of

Aspidistra and in longer spike, pale yellow (white?)

with purple center, broadly cam[)anulate, the 6 lobes

broad: fr. blue, 1 in. long. Cochin-China: a very worthy
plant. B.M. 7482. G.C.IIL 33:107. R.H. 1889, p. 129.

It looks like Curculigo, but differs botanically in hav-
ing ba.sal ovules and in the characters of .stamens, the
filaments being united in a dark purple membrane which
nearly closes the tube, the anthers small and erect.

L. H. B.
LOUSEWORT: Pediatlarie.

LOVAGE: LetUticum.

LOVE-IN-A-MIST: .Wiuellu. Love-lies-bleeding: Amamntui
cauijatus.
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LOWBERRY. A kind of bramble berry lately

oripiMattxi bv Stuart Ixiw & Co.. Bush Hill Park,

Enfield. F.npland. In HH)S. the Uoyal lloiliciillural

S.>eiety gave it wi award of merit :is "a reputed cross

bt'twwn the hlaekberry and the loganberry, with the

eolor of the fonuer and the size of the latter. The fruits

had biHMi ripeniHi under ghus-s." It is hardy in lOngland,

making an annual gn.iwtli of 12 to IS feet; it is reeom-

mend(^l !us an ornamental plant for arbors ;us well lus

for fruit. Ap|)arently it has not been thoroughly testtnl

in North America.
The fruit is describeil a.s very large and long, jet-black

when ripe. The flavor resembles that of the blackberrj-

and is sweeter than the loganberry. The berries nuiko

excellent jimi, with fewer .seeds and less cores than that

made from blackberries. The cultural treatment should
be that given the logimberrj-.

LOWIARA. A generic name for a garden hybrid
(tituart 1>.)W & Co., Englanil) between Saphnmitis
grandiflora and Bra^soUilia "Helen." The name fol-

lows the form of Linneara and Adamara (which see).

The hybrid is Lowiara itmgnif, Kolfe. "The fls. show
much of the Sophronitis character, but the sepals arc

not widely spreading; the sepids and jietals are 2' 2 iu-

long, the latter nearly 1 H in. broad, and the color dark
rosy siilmon; the hp is 2 in. long and entire, with an
undulate crenulate margin, and the color rose-purple

with a yellowish white throat; the column is broad,
whitish and over J^in. long." O.R. Dec, 1912.

LOXOSCAPHE (Greek, an oblique boat). Pohjpodior

cia. A small group of low southern hemisphere fem.s

of doubtful relationship; by sonic botanists referred to

Asplenium, by others to Davallia. Indusium forming
a compressed, suborbicular or cup-shaped sac, open
only at the top: Ivs. with linear segms. For cult., con-

sult Davallia.

theciferum, Moore {Davdllia condnrm, Schrad.). Lf.-

stalks 3-4 in. long; If.-blades (5-9 in. long, bipinnate;

segms. 2-3 hnes long, J 2 line wide. S. Amer. and Afr.

foenicul&ceum, Moore {Davdllia foeniculacea, Hook.).
Lf.-stalks t)-8 in. long; If.-blades 9-18 in. long, quad-
ripinnate; segms. less than yi line wide. Fiji IsLs.

L. M. Underwood.
R. C. BENEDICT.f

LUCULIA (probably adapted from a native name).
Rubiacof. Glasshouse plants grown for the flowers.

Two species of tender shrubs from the Himalaya and
Kha.sia Mts., bearing in winter terminal corymbs
sometimes a foot across, composed of 20-40 pink or

white, fragrant, salver-shaped fls. with 5 rounded lobes,

each fl. being lH-2 in. across. A plant of L. graliasiwui

is on record which attained 6J/2 ft-i bearing 24 bunches
of fls. each 2 ft. in circumference, beside 30 smaller

bunches. Calyx-tube tof>-shaped; lobes unequal, decid-

uous; stamens 5, inserted on the tube of the corolla;

filaments very short; disk annular; ovary 2-eelled;

style 2-branched: caps, almost woody, 2-valved, many-
seeded.

For hou.se decoration, L. gratissiina is one of the most
beautiful winter-flowering shrubs, and deserves to

become more popular with florists for Christmas sales.

The wood ripened after flowering furnishes the best

cuttings. Newly rootefl plants n^quin^ a night temperar
ture 0160'' at first, but the temperaturi^ should be gr.ad-

uaily re<luced and the plants hardened off b(-forc they
are plante<l outdoors for the summer. Young plants

should never be allowed to get dry from the time of first

potting until they are taken outdoors. For jiottingj a
light soil is desirable. When the pots are well filled with
roots, apply liquid manure two or three times a week
until the buds a\>}>ca.T. During the summer the plants

should be syringed daily, as they are subject to red-

spider. The plants should be lifted, fwtted and brought

indoors the bust week of August. If left out later they
do not set flower-buds so well. As soon as the buds
appear (he (ilaiits should be moved to a warmer house,

with a night temperature of .V)". After flowering, the
planis .should be t rimmed somewhat, given less water,

kept in a night (emijcratiire of 45° and syringed daily.

They start slowly, Imt make hardy growths for plant-

ing out. (George IMcW'illiam.)

gratissima. Sweet. In the wild a tree or sjireading

shrul) 10-1() f(.: Ivs. ojjposite, ovate-oblong, acuminate,
acu(e at the base, 4-t) in. long: panicl<> decussately

branched; fls. pink or rose, forming a gorgeous rounded
mass; corolla-lobes 1 ' > in. across, imbricated in the bud;
stamens inserted in the tube, slightly exserted. Tem-
perate Himalaya, 4,()()()-(),0(M) ft. aKitude. H.M. 3940.

G.C. 111.21:81; 43:12. R.H. 1843:385; 1890:180.

Gn. 35, p. 58; 41, p. 4(59; 55, pp. 42, 107; 59, p. 49; 78,

p. 623. J.H. III. 48:457; 54:459. G. 1:581; 29:(371.

H.F.4:120. H.U. 4, p. 3.53. A.F. 7:443; 10:679.-;L.
spccibfia, Ilort., is apparently a fonn of this sjiecies with
large and deep-colored fls., and strong growth.

L. Piticectna, Hook. Bush. 4-G ft.; Ivs. smaller than in above,
cUiptic-lancoolate and acuminalc; fls. in a compound cyme, the
lobes pure white above, ohanfiinK to a cream, with a rosy tinge, out-
Bido rosy and the tube red. Di.stinKuished by the presence of 5 pairs

of tubercles at the base of each sinus. Khasia Mts., etc., 3,000-.'>,00l)

ft. B. iM. 4132. Gn. 35, p. 5U, and 41, p. 409.

WiLHELM Miller.

LUCtfMA (Peruvian name of one species). Sapota-

cex. A group of tropical trees and shrubs, several of

which are cultivated, principally in America, for their

edible fruits. Other well-known trees which belong to

the same family are the sapodilla (Achras Sapota) and
the star-apple {Clirysophijllum Cainito), both of which
resemble the lucumas in having fruits with soft, melt-

ing flesh of very sweet flavor.

The genus is characterized by Ivs. more or less

elongate, usually broadened upward; by the imbricate

calyx, with lobes in 1 or 2 series; and by the tubidar

corolla, with stamens opposite the lobes, alternating

2213. The mamey sapote.—Lucuma mammosa. fSpray X Vs)
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with the staminodes. The fr. is a berry, 2-10-cclled,

the seeds cxidbumiiioiis.—Species perhaps 60, mostly in

Amer. but extending to New (iuineu and Austral.

mammosa, Oaertn. Mahmaladio Fkuit. Mamey
Sai'ote. Mamky C'olouado. Sai'otk. Fig. 2213. A
large erect tree, 30 to nearly 100 feet high, cult, in

Mex., Cent. Amer., tlie \V. Indies, mid N. S. jVmer.

Lvs. obovatc to oblanceolate, cuneate at base, rounded
to acute at apex, 4-10 in. long, 1 ' 2-I in. broad, glabrous,

Ught green above, paler or browoiish beneath: fls.

pcdicellaite or subsessile, in glomendes of 2-5; calyx-

lobes 8-10; corolla white, .5-lobed, ciUate; stamens 5,

inserted slightly lower than tlie staminodes, anthers
elliptic-ovate; style conical-elongate, obtuse at tip;

ovarj- 5-eelled: fr. globose to elliptical, 3-7 in. long,

rusty brown, usually 1-seeded by abortion. Considered
a native of Cent. Amer. Pittier has referred this species

to Cahcarpum manniwsmn, Pierre, while Cook malces it

Achraddpha mammosa.

nervosa, A. DC. {L. Rivicba var. anguslifblia, Miq.).
Ti-Es. Egi^Frdit. Canistel. Fig. 2214. A small tree,

10-25 ft. high, with spreading branches: lvs. oblong-
obovate to oblanceolate, 4-.S in. long, glabrous, bright

green, acute: calyx-lobes 5, the inner ones rounded at

the apex; corolla whitish, lobes ovate; style columnar,
stigma sUghtly dilated; ovarj- .5-celled: fr. globose to

ovoid, orange-yellow, 2-4 in. long, usually 2- or 3-seeded.

A native of N. S. Amer., but cult, in other parts of Trop.
Amer., naturalized on some of the Florida keys.

Caimito, Roem. (Poutcria Caimito, Radlk.). ABin.
A small tree, about the size of L. nervosa, and very
similar in appearance: lvs. obovate to lanceolate, 4—8 in.

long, acute, bright green, glabrous: fr. ovate-elliptical,

bright yellow, 2-4 in. long, usually 2- or 3-seeded. A
native of Peru, but cult, in other parts of S. Amer.,
especially on the cotist of Brazil.

In addition to the above may be mentioned the

jacana, or hakana, of Porto Rico (L. midtifldra,

DC), with oblong or globose frs. 1J^2 in. diam.,

and sweet, mealy, yellow, edible pulp resembling in

appearance the yolk of an egg, inclosing 1-3 seeds.

Another noteworthy species is L. obovdta, HBK.,
the "lucuma" of Peru and N. Chile, with fr. about
the size and shape of a small orange, containing

yellow pulp of excellent quahty surrounding 1 to

several seeds and inclosed in a thm, bright, dark green
skin. According to W. E. Safford, specimens of this

fr., usually divided into halves, and of the glossy

subglobose .seeds, are frequently found in prehistoric

graves of the coast tribes of Peru, and facsimiles of the
fr. in the form of tcrra-cotta vases are also dug up
with Peruvian mummies. L. Pdlmeri, Fern., is listed in

S. Calif.: shrub, to 10 ft., with reddish brown bark on
young branches: lvs. dark green, oblanceolate or nar-

row-obovate: fls. in 2's or 3's or solitary, the corolla

twice as long as calyx; stamens and staminodia inserted

at top of corolla-tube: fr. over 1 in. long, yellow. Mex.
L. salicifolia, HBK., has proved hardy at Santa Bar-
bara: lvs. 5-7 in. long and 1 in. wide, lanceolate, some-
what acuminate, entire and shining: fls. yellowish green,

in 2's or 3's, a.\illar>'; ovarj' hirsute, ovate; style about
equaling the corolla. Mex. L. Sellowii, A. DC. Lvs.
linear or linear-lanceolate, acute, entire or somewhat
repand, shining, the yoimg ones tomentose: fls. on
solitarj' or twin axillarj' pedicels, the corolla tulndar,

the calyx-lobes and corolla-lobes 4: drupe oblong, size

of a pigeon's egg, beaked. Brazil. R.H. 1900, pp. 33, 34.

The most important member of the genus is without
doubt L. mammosa, the mamey sapote, a common fniit

in Cuba, and not infrequently seen on the Central
American mainland. It can be grown in extreme .south

Florida, though it does not seem to thrive on shallow
calcareous .soils. California has so far proved too cool

for it, and no trees of any size are known in the state.

It is said to prefer a deep, rich soil and a rainfall of

about 70 inches per annum. The fruit is commonly
elliptical, and about 6 inches in length. Within the

thick vvoo<ly skin, somewhat rough and rusty brown on
the surface, is the soft melting Hesh, of a beautiful

reddish salmon color, and of about the same consistency

as a ripe canteloupe. The large ellijitical seed can be
lifted out of the fruit as easily as that of an avocado ; it

2214. The Ti-es.—Lucuma nervosa. (XU)

is hard, brown and shining, except on the ventral sur-

face, which is whitish and somewhat rough. To one
unaccustomed to tropical fruits, the flavor of the mamey
sapote is at first somewhat cloying because of its utter

lack of acidity; when made into a sherbet, however, as

is done in Havana, it is delicious and sure to be relished

at first trial. Although natives of tropical countries

commonly eat the fruit while fresh, it is also made into

marmals-de, or used as a "fUler" in making guava
cheese. The Cubans prepare from it a thick jam, known
as crcma de m/iniey Colorado, which is delicious. The
fruits are picked when mature, and laid away in a cool

place to ripen, which takes about a week. If shipped
as soon as picked from the tree they can be sent to
northern markets without difficulty, and are occasion-

ally exported from Cuba and Mexico to the United
States. The season of ripening is during the summer;
in Costa Rica the tree is said to lose its foliage in the

dry season, flowering at the same time. The seed con-

tains a large oily kernel, which has a strong smell and
a bitter taste. According to Pittier, it is used in Costa
Rica, after being finely ground, to prepare an exquisite

confection; the same authority states that it is some-
times used by the Indians, after being boiled, roasted

and ground, to mix with cacao, imparting a bitter

taste to the beverage. The foliage of the mamey sapote

resembles that of the loquat (Erioholrya japonica),

except in its lighter color and entire margins. Propa-
gation is by seed, young trees coming into bearing at

the age of five to seven years. Before planting it is well

to remove the hard outer husk from the seed; it is then
easily germinated by planting in light, sandy loam,

barely covering it with soU.

The ti-es (L. nervosa) is esteemed in Cuba, where it

is called canistel, and is also popular among many of

the residents of southern Florida. It is too tender to be
grown in California, unless in the most sheltered loca-

tions. Unlike the mamey sapote, the tree succeeds on
thin poor soils, and .seems to be at home on the Florida
keys. Its season, in Florida, is from December to
March. The fruits when ripe are broadly oval to round,
orange-yellow in color, commonly about 3 inches in
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length. :uid pnnliurd uiH>n short stems toward the ends

of the brjuichos. The flesh is dry and sometimes mealy

in textiirw bright oranne-vellow. often likened to the

yolk of a himl-hoUtHl ejy;, wliieli it greatly resembles in

aiil>oaraniv bvit not in tjiste. Tlie llavor is sweet and

Hither eloyinp, to the'noviee at leiu^t, while the aroma

is |xH-uliar and somewhat musky. 'l"he seeds are one

to three in niunber, oval, about an inch in length, hard,

diirk brown ami shining, except on the ventral surface,

which is dull, pale browni. The fruits usually retiuiro

sevenil davs to soften after being picked from the tree,

and as the skin is soft and delicate they do not ship so

well :»s those of the niamey sai)ote. This s|)ecies is not

put to many different uses, the fruit usually being eaten

while fn-sh. The tree is ornamental in ajipeanmce,

with bright grtvn, glossy foliage, and rarely grows to a

height of mon> than 20 feet. It is usually propagated

by seeds, yoimg plants requiring three to five years to

come into" bearing. The hard outer husk should be

r^'moved from the seed before planting.

The abiu of tropical Brazil (L. Caii/iilo), greatly

rt-scmbles the ti-es in growth and foliage, but is eiusily

distingui.shed by its light yellow fruit, with translucent,

whitish, rather" juicy flesh, of less cloying flavor than

that of the ti-cs. The ablu is very p<)i)ular among the

iirazilians, and is commonly cultivated at Rio de

Janeiro, Bahia, and other points along the coa-st. The
fruits varv from 2 to 4 inches in length, are iisually

ovale in form, and have a thii-k, closely adhering .skin,

within which lies the soft and melting (Icsh and two or

three large oval seeds. It must be fully rijie to be appre-

ciated; if cut while still firm, a milky latex exudes which

is sticky and objectionable in the mouth, while the

fruit has a strong t;uste of tamiin. The same is true of

other species. The tree, called ahUro in Portuguese,

thrives on a rich clay loam, with an abundance of

moisture, and is propagated by seed.

Little has been done to improve any of the lucuma,s.

There is much variation among seeillings, not only in

size anil quality of fruit, but in productiveness and

other characters as well. The best ones should be

selected and jjropagated by some vegetative means,

such as budding. F. W. Popenoe.

LUDDEMANIA: Ltuxidemannia.

LUDWiGIA (C. G. Ludwig, botanist and botanical

author at Leipzig, 170'.)-177:5). Sometimes spelled

Ludvigia. Oringraaa-. Herbs, liste<l among aquatics.

Annual or perennial aquatic or semi-aquatic .small

herbs: fis. small and inconspicuous in the axils of the

Iv.s., the jjarts u.sually in 4's: fr. a terete ribbed or winged

caps. : Ivs. mostly small and entire or very nearly so,

usually not distinctly petioleil, alternate or oppo-site,

the opposite-lvd. species by .some referred to Isnardia.

—

Species about 2.'), widely sjireail in warm and temperate

regions. The sts. are often creeiiing, sometimes float-

ing. The ludwigias have little standing as horticul-

tural subjects. They are sometimes useful in bog-

gardens, and one is advertised for aquaria. Three

names are in the American trade.

A. Lvs. allKmale.

altemifdlia, Linn. Seed-box, or RATTt.E-Box. An
erect shrub, 2-3 ft. or more tall, in ai)pearance not

unlike an ej)ilobium, the root sometimes tuberous: lys.

lanceolate or oblong-lanceolate, narrowed below, entire

or sometimes with mere suggestions of teeth : fis. large

for the genus (V^in. across), with yellow ca<lucous

petals: caps, large, square in cro.ss-section. Hogs and
wet woods in eastern half of U. S.—Interesting, but

not showy.

AA. Lvs. opposile.

paliistris, Ell. (fKruirdia TpaludriH, Linn.). WATfiu
Puiwi.A.SE. Trailing in muddy places or floating on

shallow water, rooting at the joints: lvs. oval or oval-

oblong, narrowe<l into a short iietiole: fis. very small,

\isua.liy reddish.—Nova Scotia to Calif, and Mex.;
lOu., Asia; offered jus a bog-plant.

Miilerttii, Mulertt. Lvs. oval to lance-oblong, nar-

rowed into short petioles, entire: fis. yellow: fr. oblong,

truncate on to]), -'sin. long.— Intro, from S. Amer. by
Hugo Mulertt, thenoft'incinnati, and described in "Isis"

(published in (iermany) in ISSO or I8SI, and also in

the "A(|uarium," Vol. Ill, p]). 13, (U. It is now widely

di.stributed amongst growers of aquarium plants. It

seems not to have been studied by systematic botanists.

It is prized for its graceful habit and because it is ever-

green. (Irows well from cuttings and from seeds.

INIulertt, now resiiling in (iermany, gives the follow-

ing additional information: From the soil coming with

rhizomes of nymphea from the Amazon Valley in

1S7S this ludwigia made its appearance. At first the

I)lants were not considered to be unusual, but it soon

became a favorite with customers, and it has now been

widely distribute<l among aquarists. In Germany,
wlicre it is now frequently jirop. from seed, several

varieties have aiipeared, but although they retain the

evergreen charjicter they do not develop the graceful

shape and brilliant crim.son coloring of the foliage of

the type. "The plant wants a shady location with a

high temperature in a water-depth of about 15-18

in. to display its full character below the water-surface.

In a sunny" location, during summer, it grows above

water, the foliage then displaying glo.ssy (lark brownish

green on top and crimson-purple (or violet-crimson)

below. Yellow flowers soon apjiear in the axils of the

lvs. and develop into little cajjs. that bear the seeds.

If left in the caps., these retain life for or 8 years."

L. H. B.

LUEDDEMANNIA (Herr Lueddemann). Or-

chidaccx. A small grouji of S. American orchids, allied

to Cycnoches, but resembling Acineta in habit and re-

quiring treatment similar to the acinetas: sepals oblong

and acute, arched; petals cuneate-oblong and acute;

ovary pubescent or velvety; fis. handsome, very many
on a pendulous peduncle.

L. Lihmannii, Reichb. f. (Cycnoclies Lehmannii, Reirhb. f.).

Lvs. long and petiolcd, acute; pseudobulbs furrowed, nyriform, 6 or

7 in. long: fls. 20-.30, wax-lil<c, orange-yellow; sepals oopper-eol-

orcd on exterior. Colombia.

—

L. I'cscatftrei, Rciehb. f. (Cycnoehea

Pescatorei, Lindl. & Paxt.). Lvs. lanceolate, glaurovis. leathery:

fls. 30-50, about 1 ?;i in. diani., sepals orange-brown; petals and lip

deep yellow, the disk hairy: peduncle 3 ft. Colombia. B.M. 7123.

—L. Sanderiana, Kranzl.^Laea'na bicolor.—L. triloba, Rolfe.

Pseudobulbs and lvs. smaller than in two preceding, the lvs. about
1 It. long and the ovoid paeudobulb about 2'i in. long: fls. deep

orange-yellow, the peduncle short (about 6 in.); lip marked with

chocolate-red; sepals with a crimson flush. Andes.

—

L. Vyvereana,

Sohlecht. AlHed to L. Pescatorei. but lip with a longer daw and
different shape, with a smaller basal callus, and a less prominent

thickening in middle of the blade. Peru.
j^ jj g_

LUfeHEA (F. Karl van der Lilhe, Austrian botanist

interested in the Cape of Good Hope). Tilificeip. About

IG species of trees and tall shrubs from the warmer parts

of Amer., with usually toothed lvs. and handsome

white or rosy fls. borne in a terminal i)anicle, or some-

times in the axils: sepals and petals 5; stamens numer-

ous, the outer ones often without anthers; ovary 5-

celled: caps, rather woody, loculicidally semi-.')-valveti.

A species was intro. into Santa Barbara, some years

ago, from Paraguay. It is probably L. dimricMa, Mart.,

with lvs. oblong or elliptic to oblong-lanceolate, irregu-

larly serrate, grayish beneath. Luehea is also spelled

Luhea, and the genus of this name of the Verbenacese

is a S. African group referretl to Stilbe.

LUETKEA (after Fr. Luetke, Russian sea captain, in

charge of the fourf,h Russian voyage around the world).

Syn. Eringyrdn. liomccu-. A prostrate and trailing

undershrub, forming dense carpets, with ascending

flowering shoots 2-() in. high, small alternate trifid lvs.

and small white fls. in upright racemes. It is closely
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related to Spiripa, but differs in its habit, the 3-cleft

Ivs., in the carpels being dehiscent on both sutures and
in the stamens beinc coiuiate at the bsise. It is best

adapted for rockeries and to be treated hke other alpine

plants; it is rarely seen in cult. Prop, is by greenwood
cuttings anti division. The only species is L. pectinata,
Kuntze (i^pirsea prclinata, Torr. it dray. Eriogf/itia

pictindla. Hook.). Lvs. 3-cleft, with linear lobes trilid

at the apex, bright green, with the petiole } 2-?4in. long:

racemes 1-2 in. long; fls. white, 'sin. across. Alaska to
Calif., in the high mountains. Bot. Gaz. 15:241, pi. 14.

Hooker, Fl. Bor. Am. 88. Alfred Rehder.

LtJFFA {luff is the Arabic name). Cuctirbilacese.

Rag Gourd. Dish-cloth Gocrd. Vegetable Sponge.
About 8 species of annual tendril-climbing herbs, inhab-
iting the tropics of the Old and New Worlds, mostly in

the former. Lvs. 5-7-lobed: tendrils simple or multifid:

fls. mona'cious or diwcious, the staminate ones in a
long-stalked raceme or cluster, the pistillate solitary

and shorter-peduncled; calyx bell-sha|)e or top-shape,
strongly 5-lobed; corolla of 5 soft yellow or whitish

Cetals, sometimes ragged-edged; stamens usually 3,

ome in the calyx-tulae: fr. a long, gourd-like, 3-celled

pepo, becoming dry when ripe and the fibrous interior

sponge-like. In the South it has been called "Cali-

fornia okra."
The lufTas have come into more or less prominence in

American gardens, being an importation from the trop-

ics, and China and Japan. In other countries, the fruit

is eaten when young, being cooked hke squash or served
in soups and stews. The young fruit is sometimes
sliced and dried. (See Georgeson, A. G., Sept., 1892, and
Bailey, Bull. 67, Cornell Ex-p. Sta.) In this country,
luffas are grown mostly for curiosity and ornament.
The fibrous interior of the dried fruit, when bleached
and prepared, is used as a sponge for the bath and for

scrubbing (whence "vegetable sponge"). The culture is

the same as for cucumbers and melons. They are ten-

der plants, running 10 to 15 feet. The lufTas are widely
dispersed in the tropics as cultivated plants. The genus
divides itself into two groups,—those species (L.

cylindrica and L. acutangula) with fruits not spiny or
tuberculate, and those with spiny fruits.

cylindrica, Roem. (Momdrdica cylindrica, Linn. L.
xgijjit'inca, Mill. L. Pelbla, Ser. L. Vettchii, Naudin. L.

fdlida, Hort. [at least in part], not Cav. L. Fabiana, L.
japdnica, L. mexicana [?] and L. nocHflbra alba, Hort.).
Naga iTotiRi of Japanese. Su.\-kwa of Chinese. The

commonest dishcloth gourd: sts.

slender - running, furrowed,
roughened: lvs. roundish in out-
line, mostly 15-lobed, coarsely
toothed, very scabrous above and

2215. LuSa acutangula. (X^)

beneath : staminate fis. 2-3 in. across, wilting in the sun

;

ovary cylindrical or clavate, pubescent, destitute of dis-

tinct ridges, ripening into a slender cylindrical curved
fr. 1-2 ft. long; seeds black or rarely whitish, narrow-
winged. A var. macToci'tTpa is listed. Probably native
to the Old World, but widely distributed in the tropics.

A. G. 13:526.

acutangula, Roxbg. (L. fdelida, Cav.). Sing-kwa of

Chinese. Fig. 2215. Lvs. rounded, scarcely lobed, very

122

2216. Lunaria annua. ( X U)

coarsely toothed: ovary 10-ribbed, ripening into a
strongly ribbed fr.; see<ls black and wingle.ss. Tropics,

probably indigenous in Asia. B.M. 1638. Gt. 48, p.

136. L. H. B.

LUISIA (after Don Luis de Torres, Spanish botanist).

Orcliiclacca'. Curious epiphytic orchids, grown indoors.

Stems with simple or branched erect sts. bearing

alternate, elongated, fleshy-terete lvs.: fls. sessile, on
short lateral spikes;

sepals and petals

sub - similar, eonni-

vent or half-spread-

ing; labellum adnate
to the column, some-
what concave, with
small lateral lobes

and a large, spread-
ing, entire or bifid

middle lobe; column
short; pollinia 2, on a
broad, short pedicel.

—About 20 species

in Trop. Asia, the
Malay Archipelago,
and Japan. These
plants are rarely cult.

They grow well in

any warm or inter-

mediate house, re-

quiring the treatment given to aerides. A few of the

species are listed by orchid specialists, but are not in

the general popular trade.

L. Amesiana, Rolffi. Habit of Vanda terns: fls. rather large, in

clusters at sides of St.; sepals and petals pale yellow, brown out-
side: lip white, shaded yellow and spotted purple. India. G.C.
III. 14:32.

—

L. burmdnica, Lindl.=L. teretifolia.

—

L. platygldssa,

Reichb. f.=L. teretifolia.

—

L. Psyche, Reichb. f. Sts. erect: lvs.

about 6 in. long, quill-like. fls. axillary, in 2's: sepals and petals

green; lip marked with deep purple. Burma. B.M. 5558.—L.

teretifdlia, Blume (L. burmanica, Lindl. L. platyglossa, Reichb. f.

L. zeylanica, Lindl.). .Stout, often producing very many downy
roots: fls. small, chocolate-brown, in few-fld. clusters; petals and
sepals sometimes whitish; lip convex, oblong. Burma. B.M. 3648
(as Cymbidium triste). L H B t

LUNARIA (luna, Latin for moon; name referring to

the silvery white partition of the large pods). Crucif-

ersp. Satin Flower. Moonwort. Honesty. Herba-
ceous perennials and annuals, natives of Europe and
western Asia, of two species, both of which are cultiva-

ted in old gardens.
Leaves rather large, simple, broad or more or less

cordate: fls. purple, in terminal racemes or panicles,

rather large and showy : fr. stalked in the calyx, becom-
ing a very large flat disk-shaped silicic, with decidu-

ous valves and a thin persistent septum; seeds winged,
2-4 in each compartment.—The plants are of

easy cult, under any ordinary garden conditions.

They are interesting for their showy fls., but
are grown mostly for their great flat pods, which
are used in winter bouquets. They are called

"honesty" because the seeds can be seen through
the pods. Prop, by seeds; or the second species

rarely by division. The species sometime.«
escape from gardens for the seed readily self-

sows.

annua, Linn. (L. biennis, Moench). Fig. 2216.
Loo.se-hairy plant, 1}4~2J^2 ft. tall, branching as

it matures: lvs. somewhat cordate or halberd-
cordate, coarsely and irregularly tootherl, stalked: fls.

numerous, pink-purple, fragrant, in May and June:
pods about 2 in. long and somewhat narrower, very
flat, rounded at the ends, tipped with the persistent

style, interesting. Eu. R.H. 18.57, p. 30.—Frequent in

old-fiishioned gardens; especially useful in sandy damp
places, even in shady sjiots. There is a recent form with
handsomely variegated lvs. Var. corcyrensis, Hort.,

has blue fls. Corfu. There is a white variety which is
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much admired, sinoo the lis. do not possess the bright
eolor of the ty)>e species which is object iotiiiblo to miuiy
jiersiiiis.

rediviva, Linn. DifTers from the last in bcinj; poren-
nia). the lis. usuiUly larger and li^rhtcr colored (often

prayish pnrplc^ May and Jmic, and the pod elliptic or
lance-»'lliptic, and taiierint; to either end: l'2"7'i ft.

tall. Ell.— Less connnon and less vsUuable than L.
annua. Thrives best in partial shade.

L. H. B.
A. C. IIoTTES.f

LUPINUS (from the Latin hipus, a wolf, becavisc a
crop of lupines was supposed to destroy fertility).

Lfgumiiids,T. Lupi.S'E. rsually herbs ada])ted to bord-
ers in masses, and to all jilaccs in which low-growing
showy herbs would be fouml; some make good bedding-
plants, others cut-flowers.

Mostly annuals or herbaceous perennials, 2 species

in cult, being shrubby; Ivs. usually digitate, with .5-15

entire Ifts.: fls. with calyx deeply bilabiate, .Vtoothcd,
unequal; corolla willi simple erect broadly ovate stan-

dard, having strongly rctlexed sides; wings united at

the apex and inclosing the keel; stamens united into a
closed tub<': pod '2-valved, flattened, inclosing .several

large seeds.—.\ group of about 300 species mostly con-

fined to W. X. .-\mer., a few growing in E. N. Amcr.,
Peru, Brazil, Mcx., (luatemala, .\fr., and in the Medif.
region. A very variable genus in the garden. There
are numerous garden hybrids of unknown parentage.

Some of these names will be found in the supplementary
list. \'oss groups these under the name of L. hybritlus,

Hort., and its v.ars. alrococcincus and roscus, or florists'

lupines. They have variegated fls.

In addition to those described below the following

native species have been advertised, mostly by Gillctt,

in 1881, for western collections. Proliably they are not

in cultivation. They are mostly described in Hot. Calif.

:

L. albicaulis, L. Ckamissonis, L. lepidus, L. lexLCophyllus,

L. ornatus and L. Hllomis.

The lupines are showy plants with conspicuous
flowers in terminal racemes, those of the species in cul-

tivation being mo.stly vcrticillate. The flowers are

blue, white or yellow, or a union of these, papiliona-

ceous and free-blooming. All are of ea.sy cultivation in

any garden .soil, exce))t that they are said not to suc-

ceed in soil containing lime. They are propagated by
seed, the jierennials also by division. They do not bear
transplanting when once established, hence it is recom-

,

mended to sow seed where the i)lants are finally desired.

A few species are of value economically for soiling or
plowing under.

INDEX.

affiniB, 15. Fozci, 8. pannflorus, 5.
albifloruB, 8. orandiflortis, 8. perennifl, 4.

albo-coccineua, 23. Hartwegii, 20. pilosua, 13.

albus. 8. 10, 18, 20, 23. hirsutissirnus, 17. plattenais, 10.

arborcus, 1. hirsutiis. 16. poIyphylluH, 8.

argcnteus, 6. lut(?u», 1, 12. puHilluH, V.i.

bicolor, 8. Menzie»ii, 2. rivularis, 7.

Crurkflhanksu, 21. mirranthns, 14. roscus, 0.

cytUoidei, 7. Moorhciniii, 8. ruber, 10.

derifliflorus, 2. niutabiiis. 21. eubrarnosus, 22.
di^u:ius, 3. nanus. 23.

_

sulphurcus, 11.
loliis roeeis, 16. nootkatensis, 9.

KEY TO THE SPECIES.

A. Pcrcnnuih.
B. Plfintjt ifhruhhy,

c. Shruh tail, /,-10 ft 1. arboreus
cc. Shruh dwnrf. lY^ H 2. densiflorus

BB. PlanU herbaceous.
c. Lis. with 1 Ifl .3. di£Fusus

cc. Lva. with sexeral Ifts., digitate.

D. Foliaf/e not conspicuously hairy
a^jote.

E. Number of Ifts. 6-9.
F. Lfls. shorter than petioles.

c. I'od ]4 in. Umo 4. perennis
GO. Fod %in. lung r>. parviflorus

IS-IS 11.

7-70 12.

or red, but sclf-

FP. Lfts. as long as petioles.. . . fi.

EE. A'u7nber of Ifts. 7-.') 7.

EEE. .\ii?ribcr of Ifts. 10-16 8.

DD. Foliage conspicuously hairy
or silky above.

E. Fls. parti-colored, striped. ... 9.

EE. Fls. light blue, with a dark
spot on the standard 10.

AA. Anmials.
B. Fls. yellow.

c. Number of lfts

cc. Number of lfts

BB. Fls. blue, white
colored,

c. ArraiwcmenI of fls. in whorls.
D. Nuinhcr of IfIs. 9-11 13.

DD. Number of Ifts. 6-7.
E. Plant villous 14.

EE. Plant merely puberulent 15.

cc. Arrangement of fls. scattered.

D. Lfts. hairy an both sides Hi.

DD. Lfts. with vi.'feid stinging hairs. .17.
DDD. Lfts. not hairy abtn^c.

E. Color of fls. while IS.

EE. Color of fls. bhic 111.

BBB, Fls. of 2 or more colors.

c. Foliage hairy on both sid.es 20.

cc. Foliage not conspicuously hairy
above.

D. Height about 6 ft 21.
DD. Height 1 ft. or less.

E. Arrangement of fls. alter-

nate 22.

EE. Arrangement of fls. whorled..2S.

argenteus
rivularis

polyphyllus

nootkatensis

plattensis

sulphureus
luteus

pilosus

micranthus
affinis

hirsutus

hirsutissimus

albus
pusillus

Hartwegii

mutabilis

subcarnosus
nanus

1. arboreus, Sims. Tree Lupine. Lfts. 7-11, lanceo-
late-linear, acute, silvery downy below, entire; fls. some-
what verticillate, in tall, loose racemes, sulfur-yellow,

fragrant: pods pubescent, lJ.^-3 in. long. July-Sept.
Common in Calif. B.M. 682. Gn. 30, p. 289; 47:398.
—Shrub, 4-10 ft. high, .somewhat pubescent, not hardy
at the north. Var. Snow Queen or Queen of the Snow is

pure white. Var. l&teus has been advertised.

2. densiflorus, Benth. (L. Mcnziesii, Agardh).
A. dwarf shrub, 18 in. tall with long hairy lf.-.stalks and
handsome compound Ivs. : fls. in a long dense xaceme,
deep yellow, large. Calif. B.M. 5019.—A very attrac-

tive plant.

3. diffilsus,
Nutt. Deer
Cabbage. St.

decumbent and
many-branched,
1-2 ft., some-
what woody at
the base, densely
silky: Ivs. large,

ov.ai or oblong-
ovate, obtuse,
mucronate, on
long, soft -silky

petioles; fls.more
or less alternate,

on a very long
(6-12 in.) spike,

light blue, the
standard with a
greenish yellow
center: pods
oblong, flatfish,

N. C. to Fla.—

m&iA
\;;''MH.i,i<\

Wi^W. rr^j.

2217. Lupinus parviflorus.

very woolly. April. Sandy barrens.

Hardiness N. not determined.

4. perennis, Linn. Sun-Dial. Common Wild
Lupine. St. erect, 1-2 ft. high, rather stout, minutely

pubescent: Ivs. long-petioled, soft-downy; lfts. 7-9,

obovate-oblong to lanceolate, obtuse, glabrous above,

soft-downy below: fls. in large, loo.se terminal spikes or

racemes, alternate, blue, varying to white, June, July.

Canada to Fla. B.M. 202. Mn. 6:101. B.B. 2:269.—



LUPINUS LUPINUS 1923

Desirable species, growing in the poorest soil, prefer-

ring sundy laiiil. Grows from subterranean rootstoeks.

5. parviflorus, Nutt. Kig. 2217. Fls. liglit blue,

smaller than in L. pcrcnnis: Ifts. 5-11, broad-linear to
oblaneeolate. N. Mex. to Wash.

ti. argenteus, Pursh. Fls. blue or eream-colored:
Ifts. 5-S, linear-lanceolate. W. \. Araer. B.B. 2:269.
^'ar. rSseus, Hort. Fls. rosy-pink, lower half slightly

paler. Suitable for herbaceous border.

7. rivularis, Douglas (L. cylitioides, Agardh). Peren-
nial. 4-1) ft. high: sts. stout: Ivs. large and handsome;
Ifts. 7-9, oblaneeolate: fls. deep pink or rose-purple, in

long racemes. W. N. Amer.

S. polyphyllus, Lindl. (L, grandiflorus, Lindl.). Stout,
erect species, forming tufts 2- .5 ft. high: Ivs. distant,

mostly radical, long-petioled ; Ifts. lanceolate, glabrate
above, silky hairy below, 2-6 in. long: fls. on long stalks,

alternate, pedicelled, deep blue: pod 1-1 ! 2 in- long,

narrow. June-Sept. Wash, to Calif. Gn. 4.5, p. 459;
55, p. 215.—A common garden species of merit, succeed-
ing in any good soil. Var. M6erhelmii, Hort. A very
beautiful new intro. from the firm of B. Ruys at

Dedemsvaart in 1906-7. Two to 3 ft. tall, much more
compact and erect than the true polyphyllus forms:
fls. long-lived, bright pink, rose to white. Without
doubt it is the best varietv which exists. R.B. 37:225;
38:217. G.M. 51:613. Var. albiflorus, Hort. (var.

dibits), is white, bold and showj-. \'ar. bicolor, Hort., is

variegated blue and white. Var. Foxei is uncertain.

9. nootkatensis, Donn. St. hairy, decumbent, with
long, spreading hairs, 2-3 ft. high: Ifts. 5-9, narrowly
obovate-oblong, smooth above, hairj' below, mucro-
nate; stipules lanceolate, nearly a,s long as the Ifts.: fls.

in den.se racemes, blue, variegated with red and yellow,

with large veins, variable. May-July. Nootka Sound.
B.M. 1311; 2136.—Coarse stocky species, said to be
unsuitable for small gardens, but of merit.

10. plattensis, Wats. One to IH ft. high: Ifts. 7-
10, oblaneeolate, spatulate or narrowly oval: raceme
loosely fld., terminal; corolla blue, standard with a
conspicuous dark spot. June, July. Neb., Wyo., Dak.
B.B. (ed. 2) 2:.348.

11. sulphftreus, Douglas. St. very erect, white sUky:
Ifts. narrowly lanceolate, densely hairj' on both sides,

shorter than the petiole: fls. in tall, dense racemes, sul-

fur-yellow: pods woolly, 1 in. long. July, Aug. Moun-
tains of Ore. R.H. 1890:252.—Strong species branch-
ing above, bare below.

12. liiteus, Linn. Yellow Lupine. Fig. 2218. St.

erect, nearly simple, hairj-, 2 ft. high: Ifts. lanceolate,

acute, hairy: fls. on pubescent stalks longer than the
Ivs., verticillate, yellow, fragrant: pod oblong, flat.

June, July. S. Eu. B.M. 140.—Succeeds in the poorest
soil. Useful for cut-fls., for the border, for fodder
or for plowing under to improve sandy soils. As a
fodder, it may be fed green or as hay.

13. pil6sus, Linn. St. hairy, 2-4 ft. high: Ifts. oblong-
lanceolate, hain,-: fls. verticillate, pedicelled, rose, the
middle of the standard red. S. Eu.

14. micranthus, Doughis. St. slender, 3-12 in. high,
hair)-; Ifts. linear, }4-l in. long: fls. in .short, den.se

racemes, somewhat verticillate, very small, violet,

standard and wings narrow: pod linear. Gravelly
I)laces, Ore. to Calif.—A slender plant of branching
habit.

15. afflnis, .\gardh. St. rather stout, S-10 in., pubes-
cence ven.' short: Ifts. broadly wedgc-obovate, obtuse,
long, more or less smooth above; stipules one-half the
length of Ivs.; petioles twice longer than the Ifts.: fls.

on a long stalk, deep blue: j)od linear. Early spring.

Calif.

—

\ free, hardy species, often growing verj- rank.

16. hirsfitus, Linn. Blce LrpixE. St. hairy, 2-3
ft. higli, branching toward the top: Ifts. 7-9, oblong or

oblong-oval, hairj', long-pet ioled : fls. somewhat verticil-

late or scattered, large, mostly purple, sometimes varie-

g.ated with blue or violet: pod large, very hairy. July,

Aug. S. Eu.—Used ornamentally and as an economic
plant, for the same pur|)oses as L. luicus. It is valuable

for foditer and for plowing under. Var. albus, Hort.,

lias white fls. Var. riber, Hort., and var. foliis roseis

are advertised.

I. n, .. V -:,- ' if..: . 1 Xi, j, ^

2218. Lupinus luteus.

17. hirsutissimus, Bcnth. Annual, 1^-2}^ ft. high:

sts. rather stout, covered with stiff hairs: Ifts. .5^7,

cuneatoobovate: fls. large, deep reddish purple, very

showy. Calif.

18. albus, Linn. White Lupine. Erect st., lJ-2 ft.

high: Ifts. obovate-oblong, 5-7, hairy below, lJi-2 in.

long: fls. alternate stalketl, on erect sts., quite large,

white: pods large. Summer. Asia and S. Eu.—A good,
fodder plant said to be of greater thrift than L. luteus,

and remaining green longer. Succeeds well on the

poorest soil and is valuable for plowing under. Seeds
are sown April-July, and the plants are plowed under
when in flower.

19. pusillus, Pursh. Lfts. about 7, mainly oblong,

acute: fls. blue or purple. Prairies. B.B. 2:270.

20. Hartwegii, Lindl. St. erect, 2-3 ft. high, some-
what branching: lfts. 7-9, oblong, obtuse, very hairy:

fls. in many-fld. elongated racemes, blue; standard
whitish, then reddish. June-Sept. Mex. B.R. 25:31.

Var. albus is also sold. Possibly a perennial but cult.

as an annual.

21. mutabilis, Sweet. St. erect, branched, somewhat
woodj', 5 ft. tall: lfts. 7-9, lanceolate, obtuse, hairy
below and somewhat glaucous: fls. large, somewhat ver-

ticillate, fragrant; stantlard white mixed with blue,

becoming blue with a large yellow mark in the center;

wings and keel white. June-Aug. Mountains of S.

Amer. B.M. 2682.—Attractive species, erect and
branching but half-hardy.

Var. Cnickshanksii, Hook. (L. Cmckshankxii, Gray).
Fls. large, fragrant, white, the standard yellow-rose,

becoming violet. B.M. 30.56.

22. subcamosus. Hook. St. 8-10 in. high, ascending,
silky pubescent: lfts. .5-7, obovate-lanceolate, obtu.sc,

somewhat fleshy, smooth above, silky below and on
margins: fls. in pyramidal racemes, altern.ate; standard
orl)icul.ir, deep blue with a white spot in the center
divided by a longitudinal fold: pod linear-oblong, silky.

Spring. Texas. B.M. 3467.—Spreading species of

merit.

23. nanus, Dougla-s. St. slender, J^l ft., often
branching from the base, hairy: lfts. 5-7, linear to
oblaneeolate, pointe<l, pubescent both sides, stalks 1-3
times longer: fls. in elongated, loo.se racemes, verticillate

on slender stalks, large, white, pointed with clear blue,

edged witli deeper blue; wings bluish, hiding white-
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liiMwnisli ko*>l: \wi\ hain'. .luno, July. Calif. B.U.
17l).'i.—This sp(>«"ips ami its varietio.-! are very florif-

orous, siviiij; a tine olToct in masses ami in the hciider.

Var. filbus llorl., white tingeti with lilae. Var. filbo-

cocclneus, llort. A very eoiii]):iet variety, the lower
h:ill of the spike rosv rwl, the upper white; forms com-
pact tufts ;uul is cal\e<i a superior variety.

L. anattstif^litis, Linn., with blue lis., is imich crown in Kvi. ns ft

foddpr putnt .inii for plowing under: nnniial. Niitivo to tht' Modit.
rpRion.— /-. pub^serns, Itt'nth. IVrenniiil or svihshrulihy. the pu-
bpsrt^nw short. sproiidinK. Inirdly silky in the nrw pnrts: Ifts. 7 '.I.

«l>lonc-huuH*ol.itf. acute, stiorter than tlie petioU*. pul>e.scent on both
hide*: tVs. hv^ely jirninjitnl ahiu^t in whorls; pedicels shorter than
the calyx: poil hirsute. 4-<>-setHlrtl. The above is from the original
description. Bontham nenlecti* to stnte the color of the Hs., but an
allieii species has blue lis. Mot let must be in error in calling this an
annuAl. Mcx., Cent. .\n)er., Colombia.—L. vitldsus, Willd., is men-
tioned wcusionally in garvlen literature.

The folIowinR are garden hybritU of unknown origin. They
mostly have varieKjited lis. and are common in cult.: L. atroriolticms.
Terr nnial, 2 ft. hijch: lis. dark violet, striped with white and yellow,— /... rtrlrstinttx. .\nnual, '2 ft. high: fls. liRht blue.

—

L. Dunnt'llii.
FIs. lilac-purple, gold and white. According to Voss, this is the
fiame as tnc kinds known to the trade as L. superbus, L. insignis
(\'ilniorin. not Dippe), L. tricolor elegans and L. superhus Dun-
nettii. There is also a douiile form.

—

L. hybridus. Probably mixed
kinds.

—

L. tricolor. Sec L. Dunnettii.

A. Pheli's Wym \n.

John W. HARsmsEUGER.f
LUZULA (Latin lux, Iif;ht, in diminutive derivation,

from some fanciful attribute or interest). Juncarcse.

Wood Hush. About forty spetnes of gr;uss-Iike (jr rush-
like, often cesjiitose, perenni;il herbs of witle distribu-

tion in temperate and frigid regions, some of them
adapted to borders and for colonizing. Several species
are native in the United Stati« and Canada, but none
of them seems to be listtni in the trade; two Euroi)ean
species are offered abroafl. By some, the name Jun-
coides is used in place of Luzula.

These are i)lants of mostly inconspicuous green or
scarious fls. (sometimes white) in umbel-like, panicu-
late, cor^Tnbo.se or congested infl., the fls. always
bracteolate; perianth parts distinct, glumaceous;
stamens usually 6; ovarj- 1-celled: fr. a dry 3-seeded
caps.: Ivs. soft, usually hairy or webby: dry ground.
Juncus, to wliic-h the genus is closely related, differs in

its mostly 3-celled and many-seeded caps.

sylvatica, Gaud. (L. vidiima, DC. L. syhestris, Hort.
Junantks sylvdticum, Kuntze). Rhizome woody: st.

12-18 in. or more high: Ivs. linear-lanceolate, hairy-
edged, .shining, striate: panicle double-compound,
much exceeding the If .-like bracts; perianth-segms.
bristle-pointed; filaments very short. Eu.—There is a
fonn with variegated (striped?) foliage.

nivea, DC. {Junaruies nlvcum, Kuntze). Fls. pure
white, large, in thick panicles that are shorter than the
If.-bracts; filaments about equaling the anthers: plant
12-18 in.: Ivs. linear, hairy on margin. Eu., Alps.—
Useful in dry bouquets. L H. B.

LYCASTE ("fanciful name). Orchidacex. Epiphytic
and tJ'rrestrial orchids; very popular as greenhouse
subjects.

Pseudobulbs ovate or oblong-ovate, bearing 1 to
several plicate Ivs. at the summit, and sheathing Ivs.

from the base: sepals subsiniilar, spreading, the lateral

pair united with the ba«e of the column and forming a
spur-like chin or mentiim; petals smaller, projecting
forwarfl, with the tips t)ften recurved; labfdlum ii-lobed,

the lat<;ral lobes erect, miiidle lobe ascending or re-

curved, with a fleshy, tongue-like callus on the disk;

Rcillinia 4.—About 30 species, all natives of S Amer.,
lex., and the \V. Indies. The fls. are freely j)roduce<l

and remain in good condition on the plant for several
weeks. Thej' are norrtially borne singly on erect or
8ub-crc<;t bracted scafX's, but sometimes twin-fid. stalks

occur. In Lycaste the scape ari.ses from the very young
leafy axis, which does not develop until several months
later. The wiajje, therefore, ai)pears from the base of the
bulb. Among the spjccies, L. Skinneri is a favorite

orchid with growers. The species of Jjyciiste are very
distinct from each other and do not fall readily into
n:Uur;il (i,roups. The arr:iiigeiuent in the key is jiurely

luiificial, ;iiid does not indicate close relationship among
the species grouped together.

The geiuis Lyc:isle is clo.sely allied to Maxillaria and
ha-f a simihir geiigrapliic;d range, being foimd from
Mexico and (he West Indies to Peru and .southeastern

Brazil. Nt>hvithslanding this wide distribution, how-
ever, they ri^adily subject, themselves to one general
mode of treatmenl, and in;iy be grown in a bright cool

portion of the cattleya or warm end of the odontoglos-
smn department, where they .should receive plenty of

iitdirect .solar light, moisture anil suthcient ventilation

to ensure an active atmosphere. During winter, the
night temperatiu'c should range from M° to .5.5° Fahr.
and that of the <lay from 60° to tj.5°, or a few degrees
higher, with sun heat and ventilation. In summer, the
air should be as cool as iiossible, and contain plenty of

moisture. When lycastcs are growing they need a good
sujjply of water at tht^ roots, and shoukl never be allowed
tt) remain dry for a long time, even when at rest. Light
syringing overhead is beneficial at all times in bright
weather when air can be admitted. The deciduous spe-

cies, however, must be carefully watered when at rest,

for it must be remembered that in casting their foliage

they lose most of their active radiating surface, thus
reducing evaporation to a minimum.—For special treat-

ment, they may be divided into three groups, L. aromat-
ica, L. costala and L. Idragona forming good types.

The L. aromalica section embraces, besides the type, L.

ainilida, L. crucnln, L. Dcppci, L. lasioglnssa, L. macro-
hiilban and kindred sorts, all more or less deciduous.

These grow best in pots in a mixture of equal parts

chopped peat fiber and sphagnum moss, with a small

quantity of leaf-mokl added. About one-third of the pot
space should be devoted to drainage of broken charcoal

or potsherds, and the compost must be carefully and
rather firmly pressed in about the roots, leaving the

bixse of the pseudobulbs on a level with or a little below
the rim of the pot. The best time for transplanting is

just after the plants start into new growth, at which
time give a more abundant supply of water.—The L.

coslaUi group includes, besides the type, such species as

L. lanipes, L. locusta and L. Skinncri, which, excepting

the last, are but semi-deciduous, large-growing species.

They succeed best under pot culture, and should be
grown in a compost of about equal parts chopped sod,

from which some of the fine soil has been removed, and
decomposed leaves, adding a little chopped live sphag-
num to keep the soil porous and to retain moisture.

The compost should become nearly dry occasionally to

prevent it from becoming sour.—The L. Ictragona section

is small ; all arc sempcrvirent and grow best under basket
culture in porous material consisting of chopped peat

fiber and live sphagnum, well mixed and interspersed

with nodules of charcoal. The compost should be pres.sed

in moderately firm about the roots to keep the plant

steady, and newly imported pieces should be held in

place by copper or brass wire crossed between the p.seudo-

bulbs.—Lycaste stock is usually supplied by new impor-
tations, but plants may be increased by cutting throiigh

the rhizome between the pseudobulbs, two at least being

left to each piece. (Robert M. Grey.)

alba, 12.

albo-saiiguinca, 12.

arineniaca, 12,

aromatica, 13.
hrfinHpatha, 4.

Candida, 4, 12.

costata, 2.

crueiita. 10.

di'licatisftiiiia, 12.

Deiihulmiana, 12.

INDEX.

Deppoi, 14.

gigantea, 7.

grandiflora, 12,

hellemensc, 12.

Iaiiii>'-s, 'A.

Iasi'»yl'js^a, 1.

Lawrcnceana, 4.

locusta, 8.

macrobulbon, 11.

magniBca, (i.

Measure.siana, 5.

plana, 5.

punctatissima, 14.
purpurata. 12.

rosea, 12.

rubra. 4.

Schilleriana, 6.

Skinneri, 12.

superba, 12.

tctrugona, 9.

L. criAlfila^Paphiniu. cristata.—L. //arTU(inia?=Bifrcnaria.-

L. inoddra, Lindl.= Bifrenaria.— /... jugdsa, Benth.=Colax.
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KEY TO THE SPECIES.

A. Middle lobe of lip semi-nhlong or
rouJtded, usually obtuse or truncate.

B. Lip pilose with long hairs 1. lasioglossa

BB. Lip glabrous or .'<hort-pubescent.

c. Fls. white, sonutinits green-tinged
(some uhit<' fornix of L. ^kinneri
might be sought here).

D. Sepals ii'ori/-whitc; disk-plate
grooved and etnarginate 2. COStatfl,

DD. Sepals greenish lehite; disk-

plate inth 3-5 parallel raised
lines 3 lanipes

CC. Fls, not entirely white.

D. Petal white,

E. Siimls oblong, but little longer
than petals,

F, Front lobe of lip entire;

sepals pale green 4. Candida
FF. Front lobe of lip denticu-

late: sepals olive 5. plana

EE. .Sepals lanceolate, much
longer than petals 6. Schilleriana

DD. Petals not white,

E. The lip toothed or fringed,

F, Sepals and petuls olive^

much longer than the

maroon orange-bordered
lip 7. gigantea

FT. Sepals and petals dull green,
about as long as the green
white-bordered lip 8. loCUSta

EE. The lip entire,

F. Size of fls, 3 in. across or
less; sepals yellowish
green.

G, .S e p a I s and petals
streaked with red-
brown; lip white 9. tetragona

GG. Sepals and petals not
marked; lip yellow.

H. Base of lip blood-red;

front lobe quadrate. 10, cnienta
HH. Base of lip yellow;

front lobe oblong-
ovate 11. macrobulbon

FF. Size of fls, 5-f) in. across;
sepals rose {white in
some forms) 12 Skinneri

AA. Middle lobe of lip spatulate 13. aroma tica

AAA. Middle lobe of lip ovate-acuminate

.

... 14. Deppei

1. lasioglossa, Reichb. f. Pseudobulbs 3 in. long,

ovoifi, compressed: Ivs. 8-12 in. long, elliptic-lanceo-

late: scape 1-fld.; fls. 5 in. across; sepals spreading,
narrowly oblong, dull brown or greeni.sh brown; petals

one-third a.s long, erect, concave, obtuse, golden yellow;
labellum as long as the petals, also golden yellow; lateral

lobes short, obtuse; middle lobe oblong, covered with
long, soft hairs; callus ovate, notched. Autumn and
winter. Guatemala. B.M. 62.51. G.M. 44:179.—Very
odd but not showy.

2. costata, Pseudobulbs oblong, compressed, .3-.5 in.

long: Ivs. 2-3 at the apex, 6-10 in. long, broadly oblong-
lanceolate, acuminate: scape erect, as long a,s the pseudo-
bulb: fls. large, nearlj- white or creamy yellow; dorsal
sepals oblong-lanceolate, the lateral sepal similar but
falcate, united with the column to form a blunt spur;
petals smaller, somewhat undulate; lateral lobes of the
labellum small, erect ; middle lobe ovate-rotund, toothed.
Peru. B.M. .570(5 (a-s L. Barringtoni^ var. grandiflora)

.

.I.H. III. 42:5. CO. 10.

3. lanipes, Lindl. Pseudobulbs large: Ivs. lanceolate,
12-18 in. long: fls. sohtary, as many as 15 on a plant,

creamy white; sepals and petals oblong-lanceolate;
Labellum smooth; lateral lobes ovate-obtu.se; middle
lobe oblong, obtuse, serrate, with a concave, ribbed
callus. Oct. Ecuador.—Lindley says the fls. are pale
green, 2 '2 in. long before they expand, without a trace
of anv other color.

4. Candida, Lindl. (L. breeUpatha, Klotzsch).

P.seudobulbs ovoid, much compressed: Ivs. oblong-

acuminate: fls. about 2 in. across; sepals spreading, re-

flexed and acute at the apices, oblong, slight.ly woolly

at base, yellowish green, sometimes dotted with light

rose; petals whitish, revolute, obtuse; labellum white,

with a few rose-colored spots; disk-plate obtuse, emar-

ginate at the apex; column hairy on the inner surface.

Costa Rica. C.O. 6. Var. Lawrenceana, Hort. Sepals

and petals tinted with rose, otherwise the fls. are like

those of the type. Var. rfibra has been offered.

5. plana, Lindl. A robust jjlant, with large ribbed

pseudobulbs and ample-pointed oval Ivs. : fls. 3-4 in.

across; sepals oblong, plane, rich madder-red inside;

petals smaller, with recurved tips, white, tipped with

crimson; labellum smaller, white spotted with crimson;

side lobes crenulate; middle lobe rounded, obtuse,

serrate, crested. Winter. Bolivia. B.R. 29:35. Var.

Measuresiana, Williams. Sepals reddish brown, tipped

with green; petals and labellum white spotted with

bright rose, except on the margins of the petals. Autumn.

6. Schilleriana, Reichb. f. Plant resembling L. Skin-

neri in habit: pseudobulbs 2-lvd.: Ivs. elongate-lanceo-

late, up to 2 ft. long: scape 1-fld., suberect, 8 in. long;

sepals large, spreading, oblong-lanceolate, 4 in. long,

brown; petals erect, with recurved tips, small, IJ^ in.

long, white, speckled with brown on the back ; labellum

as long as the petals, white, speckled and tinged with
rose; side lobes small; middle lobe ovate-quadrate,

crenulate ; callus tongue-shaped, concave. Often the parta

of the fl. are more or less spotted and hairy in places.

July, Aug. Colombia. Gt. 39: 1321. Var. magnifica,

Hort. Sepals long, oUve-tinted; petals and lip white.

7. gigantea, Lindl. P.seudobulbs often 6 in. high,

bearing 2-3 oblong-lanceolate Ivs. iyz-2 ft. long: scape
1-flii., somewhat shorter than the Ivs.; sepals ovate to

lanceolate, 3 in. long, rather olive-green; petals some-
what smaller, lanceolate, spreading, of the same color;

labellum oblong-lanceolate; side lobes acute' middle
lobe ovate, acuminate, serrate, rich maroon bordered
with a narrow orange margin; crest fleshy, emarginate.
The fl.-sts. are said to attain a height of 2 ft., with a
single large fl. In most of the specimens in cult, the lip

is abruptlv rounded off. June-Aug.; Nov., Dec. Widely
dispersed" in Cent. Amer. B.M. 5616. B.R. 31:.34.

C.O. 7.

S. locusta, Reichb. f. Pseudobulbs pyriform: Ivs.

oblong-ligulate, acute: fls. smaller than those of L.
Deppei, all green except the white column; the odd
sepal oblong, obtuse; the lateral ones Unear-oblong,
acute; petals bent down inside of the lateral sepal; la-

bellum with acute side lobes and a .semi-oblong, fleshy,

convex middle lobe, all peen; on the disk are 2 narrow
keels, confluent behind into a fleshy emarginate callus.

Peru. B.M. 8020. G.C. III. 49:260.

9. tetrag6na, Lindl. Pseudobulbs ovate, tetragonal:

Ivs. solitary, ovate-lanceolate: scajje 1-4 fld.; fls. green-

ish streaked with crimson; sepals and petals oblong-
ovate, rather obtuse, half-spreading, the 2 lower form-
ing a blunt, projecting angle at base; labellum smaller,

white and purple or green and purple, with a shovel-

shaped appendage on the disk. Fls. not beautiful, but
very fragrant, remaining fresh for two months. June.
Brazil. B.M. 3146 and B.R. 1428 (both as Maxillana
tetragona).

10. cruenta, Lindl. Pseudobulbs compressed: Ivs.

many, oblong, membranaceous: scape bearing 1 yellow
fl. (rarely 2), much larger than those of L, aromatica;
sepals ovate, obtuse; petals similar, erect and smaller;
labelhmi half as long as the sepals ; lateral lobes rounded

;

middle lobe rounded-truncate, crisp on the margin,
pubescent; crest small, fleshy. Like L. aromatica, but
the Ivs. much broader, fls. larger, and the labellum of

different shape and somewhat spotted with purple.
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Man-h, April. Gusitcniiila. B.R. 28:13 (as Ma:nllaria
criuiita'f . C'lH. It:.-!'.'-! l^as /,. aromalica). CO. 9.

11. macrobulbon, l.indl. IVinidobulb.s vciy larjj;e,

ovate, comprt-ssiHl, with .sovi-nil laijic, olilont;, acute Ivs.

:

scaiK's usually 2 from oai'h psi'iulohiilh, imuli shorter

than the Ivs.: tls. larm', yellow; sepals ovate-obloiijj,

eprt\ulin};: petals shorter, somewhat eoiieave, with
iveurviHl lips; labelluin oliloug, as loiif; as the petals,

siH>tteil on the disk with brown. Colombia. B.M. 422S
(iis Maxillaria iiiacrobidhon).

12. Skinneri, Lintll. Pseudobulbs oblong-ovate, 3-5
in. high. 1-2-lvd.: Ivs. oblons-lanoeolate, 12 in. lonfj;:

sca[x~s 5-0 in. lonst, eaeh bearinn a siiifjle waxy il.

iMJ in. dirnn.; sepals ovate-oblong, white tiiijji'd with
rose; jx-tals half as lonn, broadly ovate, iioiiilinn for-

ward with aeute, reflexed ti|)s, striated and tinj^ed with
diirk rose; lateral lobes of the labellum erect trun-
cate: middle lobe oblong-ovate, recurved with a fleshy

tonpue-shaped callus on the disk, dark crimson-purple.
Guatemala. B.M. 444."). P.M. 11:1. (in. 2."):410; :«),

p. 374; 37::!97. F. ISt)!:^.^ (var.). A.F. 4:.')19. J. II.

III. 34:307; IK):321. A.G. 14:433. C.L.A. 6:1()G.

G.M. 53:894. C.O.I. O.R. 19:276.—The most useful

of the genus. Spring. The following varieties arc
advertised:

Var. alba, Ilort. A large-fid. white variety with a
tinge of yellow at the base of the labellum and a yellow,
tongue-sha[)ed appendage in its throat. I.H. 27:405.
Gn. 25:410. P.M. 1872:;35. G.C. III. 7:424. A.F.
6:631. .I.H. III..50:2.53; 62:.>11. CO. lo O.K. 19: 177.

Var. albo-sanguinea. Xo description. Var. armeniaca,
Hort. Sepals white; petals and
lips sufFu.sed with apricot-vellow.
G.M..53:72. .1.11. III. 60:51'. CO.
1'/. \ ar. Candida. Ilort. White.
Var. delicatissima, Ilort. Fls. large,

rose-white; labellum white, blotchecl

with rose. Feb. CO. \b. Var.
Denholmiana, Hort. l"[)per lobes of

fl. rich crimscm; lip almo.st white.

XsLT. grandifldra. Xo description.

Var. hellemense, Cogn. Pis. bright
rose-purple. CO. Ic. R.B. :15:53.

\'ar. purpurata, Hort. Sei)als and
j)etals rose-white; labellum crim-
son-purple. \'ar. rfisea, Hort. \
beautiful variety with deei) rose fls.

and a white labellum spotted with
crimson. Var. superba. 8ej)als ant

petals white; labellum crimson.

13. aromatica, Lindl. Fig. 2219.
Pseudobulb.s ovate, compressed: Ivs.

many, sheathing, oblong - lanceo-

late: scape erect, 1-fld., shorter than
the Ivs.; fls. yellow, 2)^ in. across;

sepals and petals ovate -oblong,
acute; the latter smaller and point-
ing forward; lateral lobes of the
labellum with narrow, projecting

hla/ies; middle lobe spatulate, den-
tate, recurved, and having a large

truncate plate a-s a crest. Winter
and spring. Mex. B.R. 1871.—
Florif'-rous.

14. Deppei, Lindl. P.seudobulbs ovate, clustered: Ivs.

A-4, broadly elliptic-lanceolate, H^-2 ft. long: scape
erect, bearing 1 or 2 fls. 4 in. diarn.; se[)als oblong-
lanceolate, dingy green, spotted with chocolate-puri)le;

r>etals smaller and cucullate, white; labellum bright
yellrjw, with a few purple spots; lateral lobes small,
rounded; middle lobe ovate-acuminate, recurved, waved,
with a yellow callas. Vigorous and free-flowering. Aug.
to -May and June. B.M. :W95. L.B.C 17:1612 (both
aa MaxiUaria Deppii). P.M. 2:268 fas Marillnria

Deppei). CO. 11.—Xamcd after Deppe, but originally

spelled Deppii. \'ar. punctatissima, Ilort. Fls. much
spotted with dark purple, (luateiuala.

/.. /i(i//KT^I.. Skinneri X 1.. plana var. Moa.suri'aiana. Sepals
terra-cotfa witti a rosy (lush; petals rose, fading, to wtiite at tips: lip

white, irreKularly earniine-.spotted. O.K. 11:80. G.M. 4ti:3o0;
5,'>:2iy.— /-. Hdrrinutimix, l.indl. Fls. ureen to tawny yellow;
sepals and petals ovate-laneeolatc; lip 3-lobed, the front lotie ovate;
fimbriate. W. Indies.

—

L. Ctippci^^L. Skinneri X I., plana.

—

L.
ChiirlfSworlfiii=C!)'— /.. Dt/tridmi, .Sander. FLs. pale ^reen; lip

obsevirely ;t-lobcd, the front lobe elliptic, dentieulate, reflexetl,

obtuse. Peru. R.M. SlOli.— />. ci!tunth6nnis=l.. Skinneri X L.
lasioglossa.— /.. /orfnih(t= {'f). I'*ls. lar^e, cream-white, with red
spots at the base of the petals.—/v. fuh't'scnis. Hook. Sepals and
petals lanceolate, acuminate, red-brown, paler at base; lip orange-
brown, oblonK, obtuse. Colombia. H.M. 419;i.

—

L. (irdganii^L,
aromatica X I/. Deppei.— /.. IlenniseAna, Kriinzl. Allied to L.
lasiofilossa. Fls. large; petals nearly white; lip quite glabrous,
white or eream-eolored; column ^lure white, hairy above the middle.
Colombia.—L. hyhri<in=lj. Skinneri X L. Depnei. Fls. in size

between the two parents, cream-color, minutely dark-spotted.

—

L. Imsrhoolidna, I.ind. & Cogn.^^L. Skinneri x MaxiUaria nigres-

eens. Sepals pale yellow, red-spotted; petals pale yellow, smaller,
less spotted; lip yellow, dark purple at base. Lind. 410. J.H. III.

()2:425.—/.. tilta, Holfe. Allied to L. Barringtoniie. Fls. white,
except sepals and apex of petals which are green. Peru.;

—

L. Lu'
ci(inuina=L, Skinneri x L. lasioglossa.

—

L. macrophylla, Lindl.=L.
|)lana.

—

L. Michelidtui, Cogn. In general aspect much resembling
L. aromatica, but with the floral segms. broader. Mex.

—

L. ptT-

uviihta, Rolfe. Sepals and petals light brown, becoming paler at
base, lip nearly white. Peru.

—

L. Pourbaijidna^h. Skinneri var,

superba X L. Deppei.—L. R6oersonii=^h. Skinneri x L. plana.

—

L. tricolor, Reichb. f., var. dlbens. Sepals pale green; petals white
withgreenish tingeat ends. —/.. TiinMillii^={'i). Sepals rose-eolored;

petals white with rose-pink spots; lip ruby-red, with white markings.
G.C. III. 54 : 415.—/.. xytriuphorn, Heichb. Sepals light greenish
brown, with a horny point on the under side; petals yellowish
green at base, white above; lip small, white, sometimes stained rose-

pink. Peru (?). Heinrich Has-selbring.
George V. Nash.

2219. Ly caste aromatica.
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LYCHNIS (from the Greek word for lamp, in allusion

to the flame-colored lis. of some species). Including
Agrostemma and Viscnria. Caryophyllacese. Interest-
ing flower-garden herbs.
The technical generic characters arc so variable

as to allow tlie genus to be throwii into Silene or to be
broken up into 7 or S distinct genera (for the latter,

see Williams, Journ. Hot. 31 : lt)7; Journ. Linn. 8oc.
32:11), according to the point of view of the particu-
lar author. They are mostly erect-growing, and the

2220. Capsule and seeds ot
Lyclinis Githago. ( X Jj)

2221. Flower of Lychnis
Gitliago.

Ivs. are opposite and entire. The caps, usually has but
one locule or compartment, and the seeds are borne on
a central or axile placenta (Fig. 2220) . The styles are
usually 5 or rarely 4, in this differing from Silene (in

which the styles are 3), and the calyx-teeth are com-
monly 5. In some species, the styles are 3 and the caps.

is more than 1-loculcd at base, but in these cases the
habit of the plant and minor technical characters enable
one to refer them to Lychnis rather than to Silene. The
stamens are 10; and the petals 5 and usually with a
2-cleft scale or a pair of teeth at the base of the blade.

—As defined above, the genus contains 40-50 species,

annuals, biennials, and perennials, of the temperate
parts of the northern hemisphere. Agrostemma and
Viscaria might be separated, although the distinctions

are not verj' marked. Agrostemma has the 5 stamens
opposite the petals and the petals are not apjiendaged;
Lychnis would then be distinguished as having the
stamens alternate with the petals, and the latter are

often or usually appendaged so as to form a crown in

the corolla. If Lychnis is restricted to those species in

which the caps, is 1-celled to the base, then Viscaria
maj' be distinguished for 'certain species that are sev-
eral-celled at the base (.see Viscaria). For horticultural

purposes these distinctions are not important. Petro-
coptis is here kept distinct. In the following sjTiopsis

of the garden kinds, little attempt is made to follow
technical botanical divisions.

Some of the species of Lychnis are amongst the best
known of old-fashioned flowers, as the mullein pink,
Maltese cross and ragged robin. These are essentially
flower-garden subjects, and of simple cultural require-
ments. Others, as L. alpina, are better known as bor-
der or rockwork plants (see also Pelrocoptis). All spe-
cies are easily grown from seeds, the biennials and ))eren-

nials blooming the second year. The perennials are

often propagated by division. AU of them apparently
thrive in the sun.

alba, 9, 10.
alpina. 4.

chalcedonica, 2.
Cceli-rosa, 7.

Coronaria, 5.

coronata, 14.
dioica, 8.

diurna, 8.

elegans, 10.

Ombriata. 7.

FloB-cuculi, 13.

INDEX.

Flos-Jov'is, 6.

futeens, 3, 12.
Githago, 1.

grniuliflora, 14, 16.
Haageaua, 16.
japonica, 14.

tapponica, 4.

Miriueliana, 15.
oculata, 7.

plonissiiiia, 13.

Preslii, 11.

semperJinrenSf 13.
Senno. 17.

Sieboldii, 14.
Silene, 7.

speoiosa, 14.

spleudens, 10,
Tenpfrtina, 9.

Viscaria, 10.

yuimaDensis, 12,

A. Calyx-lobes long and leafy; petals nol crowned.

1. Githago, Scap. {Agrostemma, Clilhagn, Linn.).

Corn-cockle. Figs. 2220, 2221; al.so 151.5. An annual
weed in wheat-fields, and difficult to eradicate because
the seeds are not readily screened from the wheat in the

thresher or fanning-mill: plant strict, 2-3 ft. tall, white-
hairy: Ivs. nearly linear: fls. long-pedunded, red-purple

and showy, the obovate entire petal-limbs exceeded by
the narrow calyx-lobes—these lobes falling when the
fr. is ripe. Eu.—Rarely cult, in old gartlens.

AA. Calyx-lobes not prolonged and leafy; petals usually
crowned.

B. Fls. 1 in. or less across, in dense terminal cymes or

umbellate heads. {Forms of No. H may he sought
here.)

2. chalcedonica, Linn. Maltese Cross. Jeru-
salem Cross. Scarlet Lightning. Fig. 2222,
Perennial, 2-3 ft. tall, usually loose-hairy, the sts.

simple or nearly so: Ivs. oblong or cordate-lanceolate,

clasping (upper ones often narrow and tapering), short-

pointed, hairy: fls. 1 in. long, with narrow upward-
enlarging ribbed calvx and spreading obcordate-
notchedlimb. June. B.M. 257. Gn.M. 5:17.—Proba-
bly Japanese, but long in cult., and one of the best of

all old-fashioned fls. The fls. are usuiilly brick-red to
scarlet, but there are varieties with rose-colored, flesh-

colored and white blossoms; also with double fls. G,
4:391. The arrangement of the petal-limbs suggests
the Maltese cross, hence
one of the common names.
Rarely persists for a time
as a weed.

3. fulgens, Fisch. (not
Hort.). An erect-stemmed
perennial, hairy: Ivs. ovate
to ovate-oblong, roughish,

tapering below but scarcely

petioled: fls. few, in a rather
dense terminal cluster,

bright scarlet, each petal
divided into 2 broad lobes,

on the outer side of which
are 2 other and very nar-
row lobes, the ends of the
main lobes slightly toothed;
calyx oblong or ovate, 10-

ribbed, with erect teeth.

Siberia, Chin.a, Japan. B,
M. 2104. B.R. 478.—Per-
haps not in cult, in this

country. The plant that
passes under this name is

probably a form of L. cor-

onata. From L. chalcedonica

it is distinguished by lower
stature, much larger fls.,

and the well-marked side

teeth or lobes on the petals,

4. alpina, Linn. {Viscaria
alp'ina, Don). Glabrou.s,

tufted, a foot or less tall: Ivs. mostly at the ba.se, thick-
ish, linear or oblong: fls. pink, with 2-lobed petals
(segms. linear), and short broad calyx with red teeth,

N. Asia, Eu., and Amer.; arctic and subarctic. B.M,
394. L.B.C. 9:881 (as L. suecica). L. lappdnica, Hort.,
is apparently a form of this species; said to be perhaps
somewhat dwarfer and deeper in color. G.M. 50:209,
—An attractive alpine.

BB, Fls. mostly larger, borne singly or in hose clusters,

or at least the clusters not all terminal.

c. Plant xohite-woolly throughout.

5. Coron^ia, Desr. {Agrostemma Coronaria, Linn.
Coronaria tomentosa, A, Br,), Mullein Pink.

2222, Lychnis chalcedonica.

(XM)
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2223. Lychnis Coronaria.

DvsTY MiLUEK. RiTSE Camtion. Kip. 2'J"2I?. Uionnial
or (x^roniiiid. l-'i'-j ft. tall, forkiiijj toward tlio top:

l\-s. obloiij;. obloiiR-oval or olilons-spatulato, the lower
ones obtuso or nearly so. tapcrini; to a more or loss

olas|)ing base: fls.

larpe (.1 ' •_> in. across),

eirciilar in mitline,

erinison or rosc-criin-

son, borne singly on
the ends of the
branches; petals with
appendages at the
throat; calyx with
liliform teeth. En.
and Asia. B.M. 24.

.1. 11. III. 57:571.
(hi. W. 2():43. G.
:i(l:4t)l.— A common
jilnnt of olil gardens,
and sometimes es-

caped. The glowing
fls. and white foliage

make it a conspicu-

ous plant. A hybrid
of this and L. Flos-

^ Jovia is figtired in G.
' 0.111.2:101.

(). F16s-J6vis,Desr.
(-•1 groslini ina Fl6s-

Jofis, Linn. Coronaria Fl6s-Jbvis, A. Br.). Floweb of
Jove. Fig. 2224. Perennial, 12-18 in., making a
clump: Ivs. in a ro.sette, also cauUnc, oval-lancoolatc,

more or less clasping: fls. small (J^in- <"" less across),

bright red or rose, in a rather dense, umbel-like clus-

ter. Eu. B.M. 398.—Hardy perennial, rarely seen in

old gardens.

cc. Plant nol white-woolly, green.

D. Petals StwUhed or 2-cleft. {Forms of No. 14 may be

sought here.)

E. Annuals.

7. Cdeli-r6sa, Desr. (Agrostimma CMi-rbsa, Linn.
SUene CwH-rdsa, Rohrb. Coronaria Cali-rbsa, F'ries).

Rose of Heaven. Fig. 2225. ,\ very floriferous

annual, 12-18 in., glabrous: Ivs. linear, long-acuminate
and very sharjj-pointcd: fis. on slender sts., about an

inch across, the petals

only .slightly notched,
rose-red, with a linear

bifid scale at the throat

;

calyx club -.shaped.

Mcfiit. region. B.M.
295.—A jiopular gar-

den annual, loving the
sun. There is a white-
fld. form; al.so var.

fimbriata, Hort., with
toothed petals ; and
other forms. For an
account of th(^ lead-
ing garden fonns, .see

Kehder, M.D.G. 1897,

p. 346.

Var. ocuiata, Hort.
(L.oculalii, Backh. Vis-

caria ocuUdn, Lindl.),

is a handsf)me form
with purf)le-eyed fls.

B. R. 29:53. B. M.
4075.

EE. Biennials and
-perennials.

H. didica, Linn. (L.

2/24. Lychnis Flos- Jovis. cliurna, Sibth.). Red

or MouNiNu Camimon. Kig. 2226. Coarse, hairy and
usually somewhat viscid, 1-2 ft. tall, forking above:
Ivs. ovate-lanceolate or oblong, the cauline ones broail-

biised or clasping: fls. normally red (varying to pink
and white), in loose, elongating or forking clusters (or

at first single on the ends of the branches), opening in

the morning, not fragrant, more or less dicecious;

calyx oblong, reddish, not exceeding ' jin. length: fr.

or caps, large and globose, wide-mouthed, the teeth
recurved. Ku. and Asia.—Fre-
(luent in old gardens, and also

run wild in wiuste groimds in the
eastern states. There are double- '

fld. forms. G.C. IH. 48:105
(double).

9. dlba, Mill. {L. vesperllna,

Sibth.). White or Evening
Cami'ion. Fig. 2227. Very like

the last, and jierhaps not speci-

fically distinct, but more vi.scid:

Ivs. longer: fls. usually white
and fragrant and ojiening at
evening; calyx longer and green:
caps, ovate to conical, with teeth
erect or spreading, not recurved.
May, June. Eu.—In old gar-
dens and also escajied. There is

a double-fill. form. G. 4:319;
8:511; 30:400. This and the last

are e;isily grown biennials or
perennials.

10. Viscaria, Linn. Gehman
Catciifly. Interesting hardy
perennial, 6-20 in. high, glabrous
but with viscid jiatches beneath
the fl.-clusters: Ivs. long-linear,

the lower ones tapering toward
the base: fls. not large, red, in

opposite short-stalked clusters,

which form an interrupted
glomerate jianicle; calyx J^in.

long, reddish, usually somewhat
swollen above the middle, with
short teeth. Eu., N. Asia. G.
C. III. 20:122.—Sometimes seen
in old gardens, and a useful plant
with a tufted habit; a most
profuse bloomer in sunny places.

Var. alba, Hort. Fls. white. G.
M. .50:4.55. G. 30:401. Var.
splendens, Hort., has rose-pink

fls. Var. elegans, Hort., has
scarlet and white -striped fls.

There are double-fld. forms. G.
25:347.

11. Preslii, Sekera. Perennial

(?), 1-1 /'2 ft., with many root-

Ivs. which are oval-lanceolate

or obovate, acuminate: st.-lvs.

oval and obtuse, dark green: fls.

about 1 in. diam., purple, in

forkerl panicled clusters; petals

.2-nolclied ('!); crown fringed, rose; calyx reddish and
much inflated. Bolivia.— Apparently little known
horticulturally.

12. yunnanensis, Baker. Allied to L. Flos-cuculi,

but with much the habit of L. sibirica (see suppl. list,

next page) : jierennial, many-stemmed, 6 or 7 in. high,

th(! sts. slender and pubescient: Ivs. lanceolate or linear-

lanceolate, .sessile, glaucous-green and pubescent, acute:

fls. white, the petals much longer than calyx .and usu-

ally 2-lobed; filaments longer than calyx, the latter 10-

nerved, tubiilar-campanulate, reddish at margin and
the segms. ovate and somewhat glandular. China.

—

Recently offered.

2225. Lychnis Cceli-rosa.

(Natural size)
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DD. Petals 4-lobed or parted.

13. F16s-cflcull, Linn. {Agrostemma F^los-ciiculi, Don.
Corotiaria FloK-citcidi, A. Br.). Racced Rohin.
Cuckoo Flower (note the Latin name). I'Mg. 2228.

Perennial, slender, 1-2 ft. tall, slinhlly roughened, and
glandular above: root-lvs. oblaneeolate; st.-lvs. lance-

linear to linear and rather .small: fls. in a loose, cyraose-

paniculate cluster, red or pink, the petals cut into 4
linear segms. ; calyx short-oblong, 10-ribbed. Eu., N.

A.sia. G.26:401(var.
rosea).— Common in

old gardens and also

naturalized in parts

of the ea-stern coun-
try. The double form
(red or white) is

prized for its close-

packed fimbriate fls.

2226. Lychnis dioica. ( X H)

An old-time and deserving favor-

ite, blooming profusely and for

most of the sea-son. Hardy.

Var. plenissima, Hort. (L.

plenlssima semperflbrens, Hort.),

is an excellent very double form,
blooming from spring till autumn,
and also forcing well.

DDD. Petals several-toothed or finv-

briale or nearly entire, not

simply 2-lohe.d (perhaps excep-

tions in some of the forms).

1.5. Miqueliana, Rohrb. Much like L. coronata but
well <listinguislied by petals not eroded, bracts and
bract lets short and strict, the infl. spreading, peduncles

often about as long as calyx: described as a pretty

species forming a spreading bush of olive-green foliage

and freely producing salmon-red large fls. in Aug. and
Sept. .lapan.

16. Haageana, Lem. (L. fulgens forma Haageana,
Voss. L. grandiflbra var. Haageana, Hort.). Hybrid
of L. fulgens and L. coronata var. Sieboldii, and a good
intermediate, the fls. being large, with 2-notched petals

and 2 short side teeth or lobes and dentate ends to the

large lobes. It is a hardy or half-hardy, more or less

hairy perennial, 12 in. or less high, in summer pro-

ducing large clusters of orange-red, .scarlet or crimson
fls., which are nearly 2 in. across. Very desirable.

I.H.6:19.5. G.C. III. 42:243. G. 34:675. F.S. 22:2322.

17. Senno, Sieb. & Zucc. Erect-growing villous

perennial, with sessile, ovate or lance-

ovate Ivs. and 1-3 large fls. at the ends
of the branches, deep carmine (or in

some forms with striped fls.), the petals

deeply cut (half their length) into .several

divisions which are again toothed at the
ends; possibly a form of L. coronata.

Japan.—Little known in this country.
L. Arkwnghlii, Hort. Garden hybrid between

I., chalredonica and L. Haageana. Shades of
scarlet.

—

L. Lagdscxt Hook. f.=Petrocoptis.

—

L,

2227. Lychnis alba. ( X Js)

14. coronata, Thunb. (L. grandiflbra, Jacq.). Peren-
nial, or often biennial under cult., erect, glabrous, 1-1 )/2

ft.: Ivs. oval-elliptic and acute, the cauline ones sessile

or nearly so: fls. very large (2 in. or more across), the
wide-spreading petals sharply .several-toothed or some-
what laciniate, brick-red, salmon, or cinnabar, scat-

tered or in an open panicle. China, Japan. B.M. 223.

L.B.C. 1.5:1433. G.C. III. 28:205 and 42: 189 (the .same

cut). R.H. 1911:12. G.M. 51:141. F.S. 10:979.—
Half-hardy or tender perennial, growing \-\]/2 ft. high,

mostly a spring and summer bloomer. Of this hand-
some plant there are various forms, and to at least

some of them the name L. fulgens is frequently
applied.

Var. specidsa, Bailey (L. specibsa, Carr. L. grandi-

flbra var. specibsa, Voss. L. japdnica specibsa, Hort.).

L'sually not so tall, very bushy: Ivs. narrower and
sharper: fls. very large and redder (usually scarlet),

the petals less toothed and indistinctly 2-notchcd.
R.H. 1870-1:.530.

Var. Sieboldii, Bailey (L. Sikboldii, Van Houtte. L.

grandiflbra var. Sieboldii, Voss). Fls. large and pure
white, with lacerate and obscurely 2-notched petals.

2228. Lychnis F!os-cuculi. ( X h)

pyrendica, Berger= Petrocoptis. —
L. SirtoH. Hort.
Said somewhat to
resemble L. dioica
but has narrower
and more lanceo-
late Ivs. and the
inflated calyx is

more elongated,
the fls. being simi-
lar color of purple
and Hin. across:

about 9-12 in.

Iiigh. China (?).—L. siMrica, Linn. Perennial, from Siberia, appar-
ently not in commerce: cespitose: Ivs. linear, somewhat hairy: fls.

long-peduncjed: calyx campanulate-globose, the lobes very short
an<l obtuse; petals 2-lobed.

—

L. struita, Hort., offered abroad, "deep
scarlet with distinct white stripes," is probably not L. striata,

Rydb., of W. U. ,S.; the latter is a perennial with exserted white or
purplish 2-cleft petals and strongly lO-nerved calyx, growing at an
altitude of 6,000-10,000 ft. in Colo., Wyo., Utah. L H B
L'^CIUM (Greek, Lykion, a name given to a Rhamnus

from Lycia, transferred by Linnaius to this genus). So-
lanaceae. Mathimonv-Vine. Box-Thoun. Ornamental
shrubs grown for their flowers and for the attractive
fruits, scarlet in most species.

Deciduous or evergreen, thorny or unarmed: Ivs.
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alternate, often fascidwl, short -pet loled, entire without

stipnU-s: fls. smUarv. soUtary or oliistorod; calyx

caniiiamilato. :?-.")-tootho.l; oorolhi funnolform. with iisu-

allv Mobcl Uiub: stmm-ns mostly o: fr. n iH-rrv with

few to manv s.Hnls.—About UK) species, .listnbutod

throuph the temperate and subtropical rcj^ioiis ol both

hemispheres.
The matrimony-vines at« shrubs witli usually spiny

branches, rigid iii some Fpeeies. slender and archins or

2229. Lycium cliinense. ( X 'a)

procumbent in others, with rather small and narrow

usually prayish green leaves and dull-colored, whitish,

purplish or" violet flowers, followed by scarlet, rarely

yellow or black berries. Most of the species are tender,

but L. halimifolium, L. chiiiense, and also L.'turcomani-

cum and L. Tuthenicum are hardy North. L. pallidum

has proved hardy at the Arnold Arboretum. The two

first named are especiallv attractive in fall, when the

long and slender branches are loadcfl with scarlet or

bright red fruits, which contrast well with the green

foliage The leaves remain fresh and unchanged in

color until they drop, after severe frost. The species

are well adai)ted for covering walls, fences, arbors and

other trellis work, but arc, perhaps, most beautiful when

the branches arc pendent from rocks or from the top of

walls. They are also used sometimes for hedges, and

for warmer regions, especially, L. horridum and L. afrum

may be recommended. The latter is much used in South

Africa for this jjurpose under the name of "cafiir thorn.

The box-thorns grow in almost any soil that is not too

moist. They should not be planted near flower-beds or

similar places, where the suckers are apt to become

troublesome. Propagation is accomplished readily by

hardwood cuttings or suckers; also by layers and seeds.

A. Lvs. 1 in. long or longer: fls. 5-lobed.

B. CoroUa-lobe.t as long or marly as long as the tube:

flu. purplish.

halimifdlium, Mill. {L. vulynre, Dun. L. fldccidum,

Koch). Shrub, with long and slender, spiny or unarmed

branches, recurving or sarmentose, glabrous: lvs. cuni--

ate narrow, oblong-lanceolate, acute or obtuse, grayish

green, 1)^2 in. long: fls. 1-4, long-pedicelled; corolla

jizin. acroas, limb about as long as tube; filaments hir-

sute at the base: fr. oval, orange-red or sometimes yel-

low, to J^iin. long. May-Sept. China to S. E.Eu. Gn.

31, p. 334; 34, p. 03. B.B. (cd. 2) 3:1(18. G.W. Ih, p.

34Q. Var. lanceoUtum, Schneid. (/^. Innceolalum, Foir.).

Lvs. lanceolate: frs. oval. Var. subglobdsum, Schneid.

(L. nufjglohomm, Dunal). Dwarfer: lvs. lanceolate: frs.

subglobfise.—This species and also the following are

often confounded with L. europxum anfl L. barbarum,

which are chiefly distinguished by the filaments being

glabrous at the base, by the longer tube and by the

narrower and smaller lvs. They are not hardy X. and

are rare in cult, while L. halimifolium and the following

are hardy.

chinense, Mill. Fig. 2229. Similar to the former, of

more vigorous growth: branches to 12 ft. long: lvs.

rhombic-<n'atc to lanceolate, bright green, 1^2-3 in.:

fls. somewhat larger: fr. scarlet or bright orange-red,

ovate to oblong, sometimes almost 1 in. long- .Kine-

Sept. China. G.F. 4:l(r2. F.E. 28:041.—The larger-

LYCIUM

fruited form is sometimes distinguished ;is var. ovatum,

Schneid. (I^. rhombijolium, Dipp. L. on'ttum, Poir. L.

chinense var. wacrocdrpum, llort.). Lvs. rhombic-

ovate, to 4 in. long: fr. very obtuse at the apex, large.

\'ar. inerme, Schelle, is a spineless form.

nil. VoroUa-lobes much shorter than the lube: fls. pale

greenish white.

pallidum, Miers. Fig. 2230. Much-branched upright

shrub, to 4 ft., with spreading, spiny branches: lvs.

oblanceolate, obtuse, glaucous, somewhat fleshy, 1-

m' in. long: fls. solitary or in i)airs, nodding, on short

pedicels; corolla pale greenish yellow or whitish, pinkish

at base, ».iin. long; tube about :! times longer than the

broadly ovate obtuse lobes: berries globose, M-Jain-

across," scarlet. May, June; fr. in .luly-Aug. Ariz, and

Utah to Mex. U.M. 8440. G.C. 111. 46:232. G.!- .1 :341

(adapted in Fig. 2230). M.D.G. 1908:209.-Very florif-

erous and attractive from the peculiar color ot

its fls., which are rather large for the genus; the

very ornamental frs. do not seem to be produced

regularly in cult. Does not produce suckers and

does not grow readily from cuttings.%,

AA. Lvs. small, %in. long or .'ihorter.

B. Foliage glabrous or puberulous.

Richii, Gray. Shrub, with slender spiny branches:

lvs. short-petioled, cuneate, obovate, obtuse, glabrous

or minutely puberulous when young, about 1 2"^- long:

fls. usually"2-3; calyx as long as pedicels, with elongated

teeth; corolla 14^. long, tube longer than 4-lobed hmb:

fr. globular, bright red, Jii"- across. May-Sept. S.Caht.

horridum, Thunb. Erect, spiny, much-branched

shrub, to 3 ft., glabrous: lvs. sessile, spatulate, glabrous,

about H'm. long: fls. short-pedicelled, small,^whitish,

with rather slender tube and 3-4-lobed limb. S. Atr.—

It is not certain whether the plant in the trade is the

true L. horridum of Thunberg described above, or L.

afrum, which is much used in S. Afr. for hedges; the

latter is easily distinguished by its large purple fls.

BB. Foliage ghmdular-pvbescenl.

chUense, Bert. Shrub, with slender, often procum-

bent and mostly spineless branches: lvs. cuneate at

base oblong, glanflular-inibescent on both sides, grayish

green M-^im. long: fls. usually solitary; pedicels longer

than the 5-'lobed, whitish pubescent calyx; corolla about

lain long, pubescent and yellowish outside, hmb .J-

lobed, purplish within, about as long as tube: fr. orange-

red July-Oct. Chile.—The grayi-sh color and gland-

ular pubescence gives the foliage a frosted appearance.

Intro. 1900 by Franceschi, Santa Barbara, Calif.

L dfrum. Linn. Upright, rigid, spiny: lvs. line.Hr-spatul«te,

small- fla. solitary, tubvilar, with short lin.h, purple, I in. long.

N and S Afr. B.R. 354.—L. hdrlmrum. Lmn. Spiny or rarely

unarmed shrub, similar to L halimifoliunj: fls. 3-0; tube ins.de and

filaments at base glabrous, limb half as long as tube. N. Afr.—L.

2230. Lycium pallidum. ( X K)
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cali/6rnicum, Nutt. Spiny shrub, to 2 ft.: Ivs. thickish, spatulate,
very small: Ab. whitish, small: fr. red, small, eubglobose, Calif.—
L. europa-um, Linn. (L. nitHliterranoum. Dun.). .Spiny shrub, with
spreading branches; Ivs. spatulate, thiekish: fls. short-pcdicelled,
with the slender tube much longer than limb. Medit. region.—L.
fuchsioules, HBK.=Iochroma fuchsioides.

—

L. ruth^nicum, Murr.
Upright, .-^piny: Ivs. linear, small, thick: fls. small, with rather long
tuDe: fr. globular, black. S. Uus,sia. W. fAsia.

—

L. tytrcomdnicum,
Turcz. .slender, spiny, allied to L. haliniifoiium: Ivs. and fls. smaller,

tube more slender and longer: fr. globular. Turkestan, N. China.

Alfred Rehder.
LYCOPERSICUM (u-olf peach; probably an allusion

to its inferiority ;\s compared with the peach or possibly
to its supposed jioisonous qualities). Sometimes written
Lycopcrxicon. Salanacca'. Tom.\to. Familiar garden
fruit or vegetable.

Perhaps nearly a dozen herbs of the western side of

S. Amer., two of which are in common cult, for their

2231. Old-time garden tomato, Lycopersicum esculentum.

frs. (which in common speech are cla-ssed with vege-
tables). Fls. small, yellow, nearly rotate when in full

bloom, in short supera.xillary racemes; stamens 5, Con-
nate about the single style; ovary 2-loculed in the non-
ameliorated forms, becoming a fleshy many-seeded
berry: foliage irregularly or interruptedly pinnate, rank-
smelling: plant pubescent, straggling.—Botanically the
genus is very close to Solanum, from which it is dis-

tinguished by the characteristic pinnatelj' compound
Ivs., and the longitudinally dehiscing anthers which
are prolonged into an empty beak. It is united with
.Solanum by Wettstein in Engler & Prantl's "Natiir-
lichen Pflanzenfamilicn." In native conditions, toma-
toes are probably perennial, but in domestication they
are treated as if annual. Tender to frost. See Tomalo.

esculentum, Mill. (Solanum Lycopersicum, Linn.).
Common Tom.\to. Figs. 22.31, 22.3.5. Plant spreading,
with grayish green, mostly conduplicate ("curled")
Ivs. and slender, a.scending shoots: Ivs. pinnate, with
small, nearly entire Ifts. interposed, the m.ain Ifts.

notched or even lobed toward the base: fls. in a short
raceme of 4-6: fr. me<lium to small, flattened endwise
and furrowed on the sides.—In cult, for more than 300
years. Two hundred years ago red and yellow varie-
ties were known. The great evolution of the tomato
did not take place until last century, giving rise to the
garden race. The plant sometimes escapes from cult,

and runs wild for a time.

Var. vulgire, Bailey. Fig. 2232, No. 2. This is the
common garden tomato of N. Amer., distinguished by
verj- heavy growth, greener foliage, much larger and

plane Ivs., the comparative absence of stiffish ascend-

mg shoots (in the mature plant), few fls., and larger,

"smoother" (i. e., not furrowed) fr., which has numer-
ous loculps or cells.—There is every reason for believ-

ing that the original tomato had a 2-loculed (2-celled)

fr., but the course
of amelioration
has multiplied the
locules; it has .also

modified the foli-

age and the stat^

ure of the plant.

Var. cerasi-
forme, Hort. (L.

cerasiforme, Du-
nal). Cherry
Tomato. Still
grown for its little

globular frs. (in

red and yellow),
which are oftea
2 - loculed : plant
less large and
dense-foliaged,
the Ivs. smaller,

grayer: growth
more erect.—
Probably a very
close approach to

the wild plant.

Frs. used for pick-

les and con.serves.
2232. Leaves of tomatoes : 1, Lycoper-

sicum esculentum var. grandifolium; 2,

var. vulgare; 3, cross of the two.

Var. pyriforme,
Hort. ( L. pyri-

forme, Dunal).
Pear and Plum Tomato. DifTers from the last only in

having pear-shaped or oblong frs.— Probably occurs
wild in very nearly the form seen in old gardens.

Var. validum, Bailey. Upright Tomato. Fig. 2233.

A remarkable cultural form, of low stiff erect growth,
and small, condensed, curled ivs.—Originated as a
chance seedling in France about 6.5 years ago. Looks
like a potato plant.

2233. Tree tomato, Lycopersicum esculentum vat. validttm.
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2234. The currant tomato, Lycopersicum
pimpinelliiolium.

Var. grandifolium, Bailey. Large-
:23'2. Lvs. very large,

I)!ane, the 1ft s. few (about 2 pairs) and larj;e,

with margins entire or very nearly so, aiui

secondary Ifts. usually none.—Of seedling

origin about 45 years ago. The Mikado
and Potato Leaf are characteristic varieties

of this. In very young plants, the lvs.

are usually entire. Thi.s race has producetl crosses of

commercial value with var. rulgare. In P'ig. 2232, No, 2

i.s a If. of var. vulgare, No. 1 is var. grandifolium, and
No. 3 is a If. of a hand-made cross between the two.

pimpinellifdlium, Dunal (L. racemlgcrum and L.

Tocemijorme, Langc. Holanum racemijidruin, Vilin., not

Dunal). Currant ToM.\To. Fig. 22:54. Plant weaker,

vf?n,- diffu.se and twiggj-, scarcely pubescent: lvs. with
.small ovate nearly entire Ifts,, and very small second-

ary Ifts.: racemes elongating, distichous, bearing 10-40
small currant-like red berries. S. .'Vrner.—Grown a.s a-

curiosity and for ornament. The plant makes an excel-

lent summer cover for brush f)r rubbish piles. The frs.

are edible, but are too small for domestic use. However,
it ha.s been intro. a'i a garden vegc^table under the name
of German Raisin tomato. It hybridizes with L.

esculenlum (sec Kig. 2235). I^, H. IJ.

LYCOPODITJM (Greek, violf-fool) . Lymimdiiiccie.

Club-mos.s. Groi.'.sd-pi.ne. Rinmng-pine. .V group
of pteridophytes, with erect or trailing stems, commonly
used for holiday decorations.

Leaves narrow, needle- or scale-like, arranged in 4 to

many ranks, anrl bearing spores in sporangia, located

either in the axils of ordinary lvs. or in the axils of

modified lvs. clustered in spikes.—About lOf) species

are known. The spores of some species form the
officinal lycopodiuin powder. Tlic |)lants which
llorists grow as lycopodiuuis are sclagiuelhis. Ilovti-

cullurally, the spt'cies of Lycopodiuni are valuable
mainly as oddities. The hardy species are not always
easy to get started, and the tender species need
special cult , for good results. See Selaginella.

A. Lrs. many-ranked.

11. Sporangia in the axils of unaltered lvs.

Selago, Linn. Sts. erect, 3-9 in. long, dichoto-
mcnisly branched: lvs. ascending, hollow at base,

glossy green, not reflexed. Northern hemisphere,
usually in high altitudes,

lucidulum, Miclix. (Fig, 2236), much like preced-
ing, but usually larger, is more connnon in lowlands,

antl has lvs, wi<le in the middle and erose,

squarrosum, Forst. Sts. pendulous, 1-2 ft. long, 2-3

times di<-hotomously branched: lvs. firm, dark green,

spreading, '2-'4'"- 1<>"k: sporangia in the axils of re-

duced lvs., forming a spike, K, Indies.

BB. Sporangia aggregated in terminal spikes,

c. Sts. pcndidous: lvs. acute.

Phlegmaria, Linn. Sts, 3/2-2 ft. long, dichotomously
forked: lvs. ,'2-M in. long, ovate: spikes copious, lax,

3-t) in, or more long. Tropics of Old World.

cc. Sts. erect, tree form.

cemuum, Linn, Sts, erect, reaching 3-4 ft,, copiously
branched: lvs. crowded, linear: spike-s sessile, }4'^i™-
long, curved downward. Tropics of both hemispheres,
occasionally in our Gulf states.

2235. Lycopersicum esculentum beneath; L, pimpineUifotium

at top; hybrid between.
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obscilnim, Linn. {L. dendrMenm, Michx. L. ja-

lionicum, Tluinb.). Fip;. 2236. Sts. 6-12 in. hiRh, much-
inanrlioil, forming a somewhat troo-likc growth: Iv.s.

loosf, oroct : spikes erect, ' 2-I .''2 in- long. Temp. N . Araer.

to Japan. (i.W. 9, p. 520.—The common ground-i)ino.

(•(•<. N(.s. (main ones) inde-trailing, witli erect branches.

annotinum, Linn. Sts. trailing, often several feet

long, with nmnerous ascending branches 6-8 in, high,

wliich bear sessile, solitary sjiikes. Arctic and North
'I'cinperate Zones of both hemispheres.

clavatum, Linn. Fig. 2236. Main st. trailing to the
lengt li of several feet, usually much branched : .spikes 1-4

on an elongated peduncle. Arctic and Xortli Temperate
regions of both hemispheres.—The common club-moss.

AA. Lvs. 4-^anked, on fan-like branches.

complanatum, Linn. Fig. 2236. Sts. trailing on the
surface of tlie ground: branches spreading out in a
liorizontal plane: lvs. of the under side of sts. reduced
to slender, spreading, cuspidate apices: first and second
forks of peduncles approximate. Northern hemisphere.—L. Chamacuparissus, R. Br., is an allied species, with
sts. growing underground. L. M. Underwood.

LYCORIS (named probably after a nereid in Greek
mythologj'). Amaryllidacex. Attractive amaryllis-

like bulbous plants
from China and
Japan.
From Amarjdlis,

the genus is sepa-

rated by technical

characters of the fl.,

which has few rather

than many ovules in

a cell, and by black
rather than green
seeds. Perianth fun-

nel-shaped, some-
what irregular, with a
short cylindrical tube
enlarged at the top,

sometimes with scales

in the throat; segms.
oblanceolate, clawed;
stamens inserted near
the throat, the fila^

ments long and dec-
linate; ovary 3-

celled, the style fili-

form, the stigma
minute and capitate:

bulb tunicated, short-necked: peduncle solid: lvs.

linear or strap-shaped: umbel many-fid., bearing
red or yellow blooms.— Species about a half-dozen.

M least two species are hardy in New England.
Two bloom in summer and two in early autumn.
Two have red fls., one has lilac or purple fls., one
yellow or orange. Three have the perianth-scgins.

more or less recurved and fluted or crisped at the margin.
In all cases the fls. appear without foliage, being borne
on a scape 1-3 ft. long, in umbels of 4-12 fls., each .3-4

in. across. The white filaments and yellow antliers are

conspicuous features. The lvs. make their growth, die

down, and after a long rest the bulbs .send u]) fl.-stalks

alone. These plants are highly esteemed in China
and Japan, and bulbs are constantly sent to the
western world, but with us they seem to be wayward
and uncertain, particularly as to the time of blooming.
L. aurea reverses the custom of nature. It rests in the
wet season and flowers in the drj' season. How the
bulbs can remain dormant during the early Chinese
summer, with the thermometer at 8.5° in the shade and
a yearly rainfall of KK) in., is a mystery. Botanically

this genus is placed next to Hippeastrum, an .\merican

2236. Species of Lycopodium: 1, L. lucidulum; 2, h. complanattun;

J, L. obscurum; 4, L, clavatum. {After Knobel)

genus, in which the .seeds are numerous in a locule, and
usually flat, while in Lycoris they are few in a locule

and turgid. Horticulturally Lycoris is most nearly

comparable to Nerine, but the seeds of tht^ former are

black and of the latter green; in Nerine the tube is

nearly or quite wanting, stamens inserted at base of

segms., filaments thickened at base and 3 shorter, style

obscurely tricuspidate, fls., red.

For many years, L. aurea has been cultivated in

American gardens, although it is not a common plant.

More recently, with large importations of L. radiala, the

interest in the genus has widened. These species have
the handsomer flowers, and are preferably cultivated

under glass, although the bulbs are probably hardy in

warm protected borders; at least they have more than

once been frozen in pots at Elizabeth, New Jersey,

without apparent harm. In its habitat in China, L.

aurea rests in the wet season, and the most success in

culture has been found in growing it in a warmhouse,
taking care to cultivate the foliage and rest the bulbs in

warmth and moist earth. The same general directions

may be followed for L. radiala. As with all bulbs, a
vigorous growth of foliage is essential to the future

appearance of flowers. L. squamigera amd L. sanguinea

are perfectly hardy; their leaves appear in March,
mature and disappear. The flowers come in the nature

of a surprise in August. The former .species has a
columnar scape 2 to

3 feet tall and a
cluster of large,
amaryllis - like flow-

ers, of a bright rosy
purple, rather attrac-

tive in the back row
of a garden, but not
of first rank. L. san-

guinea has a scape
II2 to 2 feet, with
small orange-red
flowers, dull and curi-

ous rather than strik-

ing. The two former
species have the
beauty of the nerines,

but the two latter

have none of this re-

semblance. (J. N.
Gerard.)

A. Blooming in July
and Aug.

n. FU. red.

sanguinea, Maxim:
Bulb ovoid, 1 in. diam.; neck 1-2 in. long: lvs. linear,

fls. red, 4-6 in an umbel on a peduncle 12-18 in. high;

tube J-iin. long; stamens shorter than the perianth-

segms. Japan.—The only species with segms. neither

wavy or reflexed. Statements that the blooming period

is May and June are probably erroneous. A var. alba

is advertised. It is said that the lvs. of this and the

next appear in March; also that the fls. of L. sanguinea
are dull brownish red.

BB. Fls. rosy lilac.

squamigera, Maxim. (Amaryllis Hdllii, Hort.).

Fig. 2237. Bulb globose: lvs. produced in spring, 9-12
lines wide: fls. rosy lilac, banded yellow; segms. curving,

much narrowed below and forming a tube nearly an
inch long with truncate scales in the throat (whence the

name). Japan. B.M. 7547. G.C. III. 21 :137. A.G.
25:119. G.F. 3:177 (reduced in Fig. 2237).—The only
fragrant kind. Var. purpiirea, Hort., intro. about 1898.

This species is hardy in New England. It was intro.

into this country by Geo. R. Hall, Bristol, R. I. (see p.

1578 for account of Dr. Hall). Apparently the most
popular species.
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AA. Blooming from Sept. to Nov,

B. Fls. orangc-colorcd.

ailrea, Herb. {Amari'/tlis aiirca, L'Her. Nerinc
aiirtxi. Bun'). Goldfn Spidkr Lily. Bulb '2 in. <liaiii.:

h-s. swonl-shaiHHl, ti-!t lnu'.< witlc. glaucous, proiliui-il in

May. China. B.M.409. B.R. Oil. G.C. 111. 17:203;

2237. Lycoris sqiiamigera. ( X 'A>

18:.>45; 47:12, 13. Gn. 47:42.—Baker .says it. blooms
in Aug. and ha-s bright yellow fls., but the colored

plates show orange-colored fls.

stranunea, Lindl., allie<l to L. aurea, and probably not
in commerce: segms. pale straw-color with pink keel

and a few scattered red dots: tube very short. China.

BB. Fls. bright red (a white form).

radi^ta, Herb. {Amaryllis radiata, L'Her. Ncr'ine

jap6rtica, Miq.). Bulb globo.se, IJ2 i"- diam.; neck
short: Ivs. 5-6, produced in winter, linear: stamens
much longer than the perianth-segms. China and
Japan. B.R. .596. A.G. i:i:211.—The perianth-.segms.

are more recurved than in other species. The tube is

very .short, wliile in all the other kinds here described
it Ls J^in. or more long. Var. piimila, Hort., is much
dwarfer than the usual fonns. Var, alba, Hort. Pure
white shaded cream. S. Japan.

Recent names in horticultural literature are: L. incarnata (Spren-
ger. NapUwK Scape 1-1 5i ft., bearing *>-12 fls., which are larpe and
widely expandwl, pale flesh-colored or bright rose and fragrant;
segms. scarcely undulate, not much reflexed. Cent. China. G.W.
10:48t*.

—

L. Sprlnfjeri, Comes, Fls, rose-pink or purplish rose, on
long pwiicels, without perianth-tube; spathe-valvos short, ovate.
Probably .Japan. G.C. Ill, .)2:»uppl. Dec, 27, G,W. 10:.489. ,\1-

Hed to L. s/juaiiiigera, but with shorter less pointed spathe-valves;
perianth-tube i-iin. long. WiLIIELM MiLLEK.

L. H, B,t

LYGfeUM (Greek, lngo(dn, to bend). Gramxnex.
Spikelets 1-fld., 1 \^2 in. long, with a hard, curved beak,
2-3 together at the summit of the culms, partially in-

closf^d in a foliaccous sheath: sts. slender, wiry, 2-3 ft.,

from a hard scaly running rootstock: blades involute,

flexuous,—Species 1, L. Spartum, Linn., of arid parts of

the Medit. region. This species, together with Slipa

(f(mr(.<.s'i»i(i (which see), forms the "Esparto" of com-
merce, which comes mostly from Spain and Algeri;i.

A. S. HlTciirocK.

LYGODIUM (Greek, lirifiiiig). Sclnz:mcc;r. Climb-
iMi I''e!!ns, \ group of ferns with twining vine-like Ivs.,

with the sporangia borne singly under overhiijping

scales on the inider surface of reduced portions of the
If.—Some 30 species are known from all parts of the
world. They make an esix'cially attractive growth, and
do well wlien allowed to twine on wires or strings in a
large con.servatory. For cull, see Ferns, p. 1215.

A. Sterile jdnnules palmate. (Native hardy species.)

palmatum, Swartz. H,\rtfoiid Feun, Lvs. 2 ft. or
more high, twining, bearing p;urs of cordate-palmate
pinnules l'2-2 in. long, on short petioles; fertile pin-

nules 3-4-i)innatitid, with the ultimate divisions linear.

Miuss. to Fla. and Tenn.—Requires light moist .soil and
partial shade.

,\.\. Sterile pinnules pinnate. (Exotic glasshouse

species.)

scandens, Swartz. Lvs. many feet long; pinnules 4-8

in, long, 2-4 in, broad, with a terminal segm, and 4 or 5
on each side, which are simple and usually ovate, India

and China.—Most of the American material cult, under
this name belongs to the next species.

japonicum, Swartz, Fig. 2238. Lvs. many feet long;

pinnules 4-S in. long, nearly ;i,s wide, deltoid, with a
liinnatifid terminal segm. and 2 or 3 lateral ones on
each side, all unequal and the lowest long-stalked and
pinnate in the lower part. Japan and the E. Indies.

—The common species in cult.

AAA. Sterile pinmdes forked.

circinatum, Swartz (L. dichdtomum, Swartz). Pin-

nules practically sessile, once forked, the divisions

deeply 5-6-lobed, or sometimes forked twice; the sterile

segms. 4-12 in, long, 3'2-/4'n, broad, the fertile segms.

very much contracted. Malaysia.
L. M. Underwood.

LYONIA (after John Lyon, who introduced many
American plants into England; died before 1818, in

.\sheville, N. C). Syn., Xolisma. Ericacese. Ornamen-
tal shrubs, sometimes grown for their white flowers

and dense foliage.

2238, Lygcdium japonicum. (X^
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Deciduous or evergreen : Ivs. alternate, short-petioled,

entire or serrulate: fis. fascicled or paniclod, wliite;

calyx-lobes 4-5, valvate; corolla (iloliular or urcoolate,

pubescent; stamens S 10; anthers oblonc, truncate at

the apex; disk S-l(>-lobed: cai)s. 4-5-valved, with ribs at

the sutures and intruded at the apex; seeds numerous,
with a loose reticulate testa.—About 10 species in E. N.
Anicr., W. Indies and Mex. Allied to Pieris and often

incluiled under Andromeda.
The lyonia.s are much-branched shrubs with dull green

mediinn-sized foliage and small white flowers in clusters

or panicles. Onlj- the deciduous L. liguslrina is hardy
North, but is less desirable than other hardy species of

allied genera. It prefers moist peaty soil, while the
evergreen tender L. fvrruifim-a thrives best in a sandy,
well-drained soil. Cultivated and propagated like leu-

cot hoe and pieris.

ligustrina, Muhl. (Xollsma UgiUtrina, Brit. An-
drumcila imniculdia, Ait. ^4. ligiislrina, Muhl. A.
parabolica, Duham. L. paniculain, Nutt.). Decid-
uous, much-branched shrub, to 10 ft.; Ivs. obovate to

oblong-lanceolate, entire or obscurely serrate, pubescent
beneath, 1-2 in. long: fls. in leafless racemes, forming
terminal panicles; corolla globose, whitish, J'eii- long.

May-July. Canada to Fla., west to Tenn. and Ark.
B.B. (ed. 2) 2:691. Var. foliositlora, Fern. Racemes
less crowded, often elongated, conspicuouslj- leafy-

bracted. Var. pubescens, Rehd. (Andrdmeda ligmirina
var. pubescens, Gray. A. lomentosa, Hort., not Dum.-
Cours.). A form with soft dense pubescence.

ferruginea, Nutt. {Xolisma ferruglnea, Heller. An-
dromeda fcrruginea, Walt.). Evergreen shrub or small
tree: Ivs. cuneate, obovate to oblong, with revolute
margin, scurfy when unfolding, especially below, 1-2 in.

long; fls. nodding, globular, white, in clusters in the
axils of the upper Ivs. Feb., March. S. C. to Fla. S.S.

5:234. L.B.C. 5; 430.—Handsome evergreen shrub, but
rarely cult., hardy only S. Var. arborescens, Rehd.
{Andromeda rlgida, Pursh). Of vigorous growth, more
rigid and with crowded Ivs., growing into a small tree.

Var. fruticosa, Rehd. (Xolisma fruticosa, Nash. A.
rhomboidalis, Nouv. Duh.). IShrubby: Ivs. sparser,

conspicuously reticulated. Alfred Rehder.

LYONOTHAMNUS (Lyoyi's shrub; named for W. S
Lyon, who sent specimens to Asa Gray from Santa
Catalina Island, California). Rosacea-. Ornamental
woody plant grown for its handsome foliage and the
large clusters of white flowers.

Evergreen shrub or small tree; Ivs. opposite, petioled,

lanceolate and nearly entire or pinnate: fls. perfect, in

terminal flat corj'mbs; calyx with 2-3 bractlets at the
ba.se; tube hemispherical; lobes .5; petals .5, orbicular;

stamens 10, inserted at the margin of the 10-lobed,

lanate disk: carpels 2, developing into woody dehiscent
caps., each with 4 ovate-oblong seeds.—One species on
the islands off the coast of S. Calif. The pinnate-lvd.
variety is grown to some extent in N. and S. Calif, and
is locally known as "ironwood" or "palo ficrro." It is

difl^cult to prop.; seeds are rarely obtainable and only a
small percentage germinate; cuttings are usually not
successful, but it is said that ba-sal sprouts root more
readily.

floribundus, Ciray. Usually shnibby; Ivs. of the t>i)i-

cal form lanceolate, crenulate or subentire, dark green
and lustrous above, yellowish green and glabrous or
pubescent below, 4-8 in. long and 3^4-/^4 in. wide: fls.

white, J^-J^in. acro.ss in large corymbs 4-8 in. wide. .lune,

.luly. Various transition.al forms between the foliage of

the type and that of the following variety are shown in

Zoc. 1:5. Var. asplenifdlius, Brandegee (L. asplcnii-

fcilius, Greene). Fig. 22:59 (after Hall). Sometimes tree-

like, to 75 ft.: Ivs. pinnately divided into .3-8 incisely lob-

ulate segms. S.S. 4 ;297.—This variety is cjuite plentiful

on the island of Santa Cruz and also on Santa Rosa and

is cult, for its handsome fem-Iike foliage; the type,

whidi is found only on the island of Santa Catalina, is

less handsome and was never brought under cult.

Alfred Rehder.

LYSICHITUM (Greek, a loose or free cloak; probably
referring to the spathe). Also written Lysichilon.

Arfie(». A genus of one species; a hardy plant resem-
bling the skunk cabbage, which has been offered by
dealers in native plants.

Nearly stemless swamp herb with large Ivs. from a
thick horizontal rootstock: .spathe peduncled, sheathing
at base, with a broad colored lamina or none, at first

enveloping the cylindrical spadix, which becomes long-

exserted upon a stout peduncle; fls. perfect, crowding
and covering the spadix; perianth 4-lobed; stamens 4;

ovary 2-celled, 2-ovule(l; ovules horizontal, orthot-

ropous; fr. a 2-seeded beny, immersed in the spadix.

camtschatcense, Schott. Lvs. 1-4 ft. long, 3-15 in-

wide, oblong-lanceolate; peduncle shorter than the lvs-

May, June. E. Siberia, Japan, Alaska, Ore., Cahf.
B.M. 7937. G.C. III. 27:219; 57:301. G.M. 48:330.

L. H. B.

2239. Lyonothamnus floribundus var. asplenifolius.

LYSILOMA (Greek, probably meaning free border).

Leguminbsae. About a dozen unarmed trees and shrubs
of the American tropics, scarcely cult. They bear bipin-

nate lvs., and fls. in heads or in cylindrical spikes; petals

united into a 5-lobed corolla: pods straight and flat, the
valves opening away from the persi.stent sutures. Some
of these plants are often called acacias. L. acapulcensis,

Benth. (Acacia acapulcensis, Kunth) . Tree-like: pinnte
8-9 pairs, the Ifts. very many, oblong-linear and pubes-
scent, glands 2 or 3 between .some of the pinna>; fls.

white in cylindrical axillary spikes; stamens many,
monatlelphous. Mex. Reported in Santa Barbara.
—L. bahamensis, Benth. (L. lalislliqua, Gray, not
Benth.). Wild Tamarind. Tree, to 50 ft., wide-spread-
ing: pinna; 3-5 pairs; Ifts. 20-50; blades of the latter

oblong or oblong-lanceolate, acute, glabrous or nearly
so: fl.-heads white, less than J2in- diam.: pod oblong,

fiat and undulate. S. Fla., Bahamas, Cuba.

—

L.Schiede-
ana, Benth. Pinme 6-9 pairs: Ifts. 40 pairs, linear,

obtuse, glabrous or minutely puberulent; stipules semi-
ovate to falcate: fls. white, in 1-3 axillary pedunculate
heads. Mex.

—

L. divaricdta (Mimbsa divaricala, Jacq.)

is a doubtful species with synonymy apparently yet to

be cleared up. l H. B.

LYSIMACHIA (probably after King Lysimachus).
PrimuUtceii'. Loose.strife. Erect or creeping leafy
herbs grown in damp wild gardens and borders.

Leaves opi)osite or whorled, entire, usually black-
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ininctate: fls. spicatp, nicomose or solitary, with a rotate
or o:iiii|<:iiuil:itt', .i-partod corolla with an i'(]iial luimln'r

of sliphtly niotiaiU'lplious stainoiis opposite Iho lohos:

rai»s. l-loouU'd. witli many si'Oiis on a central placenta.
—iHor UK) species fomul m teiniieratc ami suhlropical
n."gions of :U1 parts of the world. Only a few in cult., and
tliese all (XTennials. They dilTer from related genera in

the ahsi-nce of stiuninodia between the stamens, which
!in' usuallv sliphtlv united. Hevision, Kniith in Das
Pflanzenrc'ich, hft.L'J, p. ioH UiH)o).
The loosestrifes art> of easy culture, thriving best in

moist situations. Propagation is by division in late

autumn or early spring.

INDE.X.

aurea. 2. Hillebrandii. 1. quadrifolia, 6.
bar>-stMcti>-s, 10. Leschrnaiiliii, 13. strirta, 5.

brachygtachys. 10. Xuininularia, 2. terrcstris, ,">.

clcthroidt'8. 12. nutans. 14. tli.vrsiflora, 3.
Ephcnieruni, 9. paridtfonnis, 4. vt-rtinlitUti, S.
Fortunei, 11. punctata, 8. vulgaris, 7.

REY TO THE SPECIES.

A. Plant shrubby 1. Hillebrandii
AA. Plant herbaceous.

B. Color of /Is. yellow.

c. Si. ereeping: Its. round-ovate,
obtuse 2. Nummularia

cc. St. erect: Ivs. ovate-lanceolate or
linear, mostly acute.

D. Fls. in dense axillary peduncu-
late clusters 3. thyrsiflora

DD. Fls. in dense terminal clusters

surrounded by large Ivs.:

cauline Ivs. very small 4. paridiformis
DDD. Fls. racemose or axillary.

E. Whole plant glabrous or
nearly so: fls. 3-6 lines
broad.

F. The fls. in terminal ra-
cemes 5. terrestris

FT. The fls. axillary 6. quadrifolia
EE. Whole plant densely pubes-

cent: fls. 9-12 lines broad.
F. Calyx 2 lines long, dark-

margined: fls. in leafy
panicles 7. vulgaris

FF. Calyx 31^-5 lines long, not
dark-margined: fls. axil-
lary 8. punctata

SB. Color of fls. while: pedicels short.

c. Lus. opposite, somewhat connate. . 9. Ephemerum
cc. Lvs. alternate, attenuate at base.

D. Blades glaucous beneath, oblong-
linear 10. barystachys

DD. Blades green, lanceolate or
ovate-lanceolate.

E. Plant glabrous: lvs. oblong. .11. Fortunei
EE. Plant puberulent: lvs. ovate . . 12. clethroides

BBB. Color of fls. red, blue or purple.
c. Calyx-lobes acuminate, slightly

shorter than the entire-lobed
corolla 13. Leschenaultii

cc. Calyx-lohes obtuse, much shorter
than the usually erose-lobed
corolla 14. nutans

1. Hillebrandu, Hook. Shnib 1 J/^-8 ft. high, den.sely
branched, often red-tomentose: Iv.s. alternate, sub-
opposite or subverticillatt!, lanceolate, ovate or linear,

acuminate at each end, coriaceous, short-petioled

:

calyx-lobes acuminate; corolla reddi.sh purple, cam-
panulate; lobes obovate, obtuse; stamens included.
ilawaiian Isls.

2. Nummulltria, Linn. MoNEVwonT. (Iukepino
Chakmk. f'ltKEPiNf; .Jenny. Glabrous, forming large
patchfw: Ivs. opposite, rarely cordate, petiolate, J^l in.

long: fls. H-12 lines broafi; sepals cordate or lanceolate,
acute, half a.s long an the 5 oval, sparingly dark-<lottod
corolla-loV>es; filaments glandular. .June- Aug. Imi.;

aW) naturalized extensively in the E. U. S. IMI. ISOl,

p. 303; 189fJ, p. 21. li.B. 2:589.—Very useful for rustic

vases and baskets, also for carpeting ground in shady
places. Sometimes a low weed in lawns. Var. a&rea,
llort. Lvs. all or in [lart bright yellow.

3. thyrsiflora, Linn. (Nivimbiiryin guttata, Moench).
Glabrous: si. sini|)le, 1-;? ft. high: lvs. opposite, lan-
ceolate: lis. small, 2-3 liiu's long, yellow, in short
l)e<lunculate axillary heads; calyx-lobes narrow; corolla-
lobes linear, {lolled. Swamps, N. E. N. Anier. and Ku.
B.M. 2012.—Prefers shallow water.

4. paridiformis, Francth. Glabrous: st. verticillately

branched alxive: u|)per Ivs. large, 3-5 in. long, whoiled,
sessile, elliptic or obovato-lanceolato, acuminate, glau-
cous beneath; lower very small, opposite: fls. large,

yellow, condensed into a dense (duster surrounded by
large lvs., sometimes also axillary clusters; sepals lancc-
subulate; corolla canipanulate; lobes lanceolate, acute;
stamens included. China. B.M. 722(5.

5. terrestris, BSP. (L. sirkta, Soland.). Simple or
branched, glabrous, 8 in. to 2 ft. high: lvs. opposite,
lance-linear, acute at both ends, glaucous beneath,
scarcely veiny, 1-3 in. long: fls. 3-5 lines broad, very
numerous, iti a distinct, elongated, terminal raceme;
jjedicels 3-9 lines long, slender; corolla yellow, the
lobes elliptical, streaked with dark lines; filaments
glandular. Common on moist ground in the E. IT. S.

n.M. lOi (an L.hulbifera). B.B. 2:.5S8. Blanchan Nat.
Gard., p. 324.—Often bears bulblets in the If.-a.xils after
flowering.

6. quadrifolia, Linn. Usually simple, sometimes
slightly pubescent, 1-3 ft. high: lvs. verticillate, in 3's-
4's, rarely .some opposite, lanceolate, oblong or ovate,
acute, 1-4 in. long, green beneath, veiny: fls. axillary,
3-6 lines broad, on very slender pedicels, which are

}.->-ll'2 i'l- long; calyx and coroUa as in L. terrestris.

Dry soil. E.U.S. B.B. 2:588.

7. vulgaris, Linn. Common Yellow Loosestrife.
Tall and erect, 2-3 ft. high, and stout; branched above,
downy, especially on the .st.: lvs. verticillate, in 3's—i's,
ovate-lanceolate or lance-oval, acute at both ends,
nearly sessile: fls. in the upper a.xils, or densely panicu-
late at the suinmit; calyx often ilark-margined; corolla

large, the lobes broad, glabrous. Evi., Asia. R.H. 1891,

p. 303.; 1899, p. 21.—Very showy when grown in

clumps.

8. punctata, Linn. {L. verticillata, Bieb.). Tall and
stout: lvs. verticillate, in 4's, lanceolate, ovate or cor-

date-ovate, acute, subsessile: corolla-lobes oval, dentic-
ulate, glandular-ciliate, acute; stamens united. Very
similar to L. vulgaris, but differs in the larger caly.x-

lobes not dark-margined: fls. in axillary, equidistant
whorls, not paniculate, and corolla glandular. Eu., VV.

Asia. B.M. 2295 (as L. vertidllaris) . G.M. 57:in.

'.). Ephemerum, Linn. Smooth: lvs. opposite, glau-

(ous, elongate-lanceolate, obtuse, connate and some-
what decurrent : raceme long, terminal: bracts equaling
the short (2-4 lines long) pedicels; fls. white, often

tinged with purple; calyx-lobes ovate, obtuse; corolla-

lobes ovate, obtuse, twice ;is long as the calyx; stamens
.slightly exserted. S. Eu. B.M. 2340. R.H. 1891, p. 303.

10. barystachys, Bunge (L. brachyslachys, Hort.).

St. strict, simiile, hispid and leafy above: lvs. few, alter-

nate, linear-oblong, abruptly acute, attenuate at base,

appressed puberulent, glaucous beneath: raceme at first

nodding, dense, terminal, spike-like: bracts exceeding
the short pedicels: fls. white; calyx shorter than the

corolla; the lobes ovate, obtu.se, ciliolate, membranous-
margined; corolla-lobes oblong-linear, obtuse, longer

than the stamens. C.lhina. 11.11.1.881:90.

11. Fortunei, Maxim. Glabrous: Ivs. alternate, ob-
long-lanceolate, acuminate or mucronate; ba.se acu-

minate, cartilaginous-margined: raceme dense: bracts

equaling the short (1-2 lines long) pedicels: fls. white;

calyx broa<lly campanulatc; the lobes obtuse, mem-
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branoiis-niargimvl; corolla longer; the lobes ovate,

obtuse. Cliina, Japan.

12. clethroides, Duby. Tall and stout, 3 ft. high or

le.'is, sparingly pubescent, rarely glabrous: Ivs. op|)Osite,

large, 3-0 in. long, and sessile, broadly lanceolate, at-

tenuate at each end, radical spatulate: fls. ) 2in. diain.,

in a very long, slender, terminal spike; pedicels short,

bracts subulate; fls. white; calyx blackish, shorter than
corolla; lobes lanceolate, acute, membranous-margined;
corolla-lobes ovate-lanceolate, obtuse; stamens in-

cluded. China, Japan. Mn. 8, p. 141.—Fine
for cut^ttowers, also for border.

13. Leschena&ltii, Duby. Somewhat
branched: Ivs. opposite or verticillate in

3's, lanceolate, acuminate, glabrous, short-

pet ioled: raceme dense, terminal: bracts

shorter than the pedicels: fls. blue or purple;

calyx much shorter than corolla; lobes nar-

row, acuminate; corolla campanulate; lobes

obovate, obtuse, entire; stamens unequal,

exserted. Mountains of India. R.H. 1891,

p. 303.

14. n&tans, Nees. St. subsimple: Ivs.

opposite or verticillate in 3's, lanceolate,

acuminate, verj- smooth, attenuate at base:

racemes dense, terminal; pedicels very short

at first; fls. deep bright reddish purple;

calyx one-third as long as corolla; lobes

lance-linear, obtuse; coroUa tubular-cam-
panulate; lobes lance-spatulate, obtuse,

erose-denticulate ; stamens e.xserted. Marshy
regions, S. Afr. B.M. 4941. G.Z. 2:16.

L. cili'ila, Linn.^Steironema ciliatum.—L. hyhrida,
Michx.=.Steironema lanceolatum. R.H. 1846:21.

—

Jj. laTlceoldla, Walt.=Steironeina lanceolatura.

K. M. WiEGAND.

LYSIONOTUS (name refers to the open-

ing of the caps, at the back). Gesneriacae

.

Six to 10 small shrubs, India to China and
Japan, grown sometimes under glass for the

blue or white fls., but appar-

ently not in the trade. Some
or all are epiphytic; glabrous:

Ivs. opposite or in 3's: fls. in

few- to many-fld. inconspicu-

ously bracted cymes; sepals

narrow; corolla tubular and
straight, inflated at middle,

2-lipped; stamens 2 perfect

and 2 or 3 staminodia; the

filaments flattened; di.sk ring-

like: caps, very narrow, 2-

valved. L. serrata, Don (L.

kruifbUa, Wall.), is about 1

ft. high: Ivs. eUiptic or lanceo-

late, serrate or sinuate: fls.

pale lavender or white and
purple-veined, an inch or two
long, about 10 or less in pe-

duncled clusters. Subtrop.
Himalayan region, 2,000-

7,000 ft. B.M. 6538. L. car-

ndsa, Hemsl. Dwarf shrub
with straight rigid brandies: Ivs. in 3's, short-stalked,

thick and fleshy, ovate, few-toothed: fls. Ipi in. long,

white tinged lilac, in pairs in the upper axils. China. L.

warleyensix, Hort. Little shrub, 9 in. high: Ivs. opposite

or in. 3's,oblong to lanceolate, few-tootheti, fleshy, white

beneath, the petiole crimson: fls. white with 3 purple

hnes, 2 in. long. China.—A beautiful plant, of very

recent intro. L. carnbm, Hemsl., is a dwarf shrub

from China, glabrous, with straight and rigid green

branches: Ivs. in 3's, short-stalked, fleshy, ovate, to 2

in. long, dentate: fls. 1)4, in. long, white tingc^l lilae, in

pairs in the upper axils. L. H. B.
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2240. Lythrum Salicaria. (X}^)

L'fTHRUM (tireek, hloml; possibly from the styptic

properties of some species, or the color of the flowers).

Lylhrace^. Herbs or subshrubs, of which three are

cultivated in hardy borders.

Branches 4-angled : Ivs. opposite, or alternate, rarely

whorled, linear-oblong or lanceolate, entire: fls. rosy
purple or white, in the upper axils usually solitary,

lower down more or less whorled; calyx-tube cylindri-

cal, 8-12-ribbed; petals 4-6, obovate; stamens as many
or twice as many: caps. 2-celled, with an indefinite

number of seeds.—Koehne in his mono-
graph of the LythracejE recognizes 24
species, widely scattered.

Lythrums grow about 2 to 3 feet high in

the wild, but improve markedly in culti-

vation, often attaining 4 to 5 feet and
flowering freely. Some of them are called

willow-herbs from their strong, erect habit

and willow-like leaves. They are of easy
culture in any moist soil, and are usually

planted amid shrubbery, where they hold
their own.They are denizens of low grounds,
swamps and meadows, often growing in the

water. They flower insummer and are prop-

agated by division. (F. W. Barclay.)

A. Stamens twice as many as the petals.

B. Fls. in an interrupted, leafy spike.

Salicaria, Linn. (L.drtceps, Hort). Spiked
or Purple Loose.strife. Black Blood.
Fig. 2240. Height 2-3 ft. : Ivs. opposite or

sometimes in whorls of 3, lanceolate, 2-3

in. long: fls. purple; .stamens barely if at all

exserted. North temperate regions. Au.s-

tral. B.B. 2:473. G. 3:622.—
Best of the genus. Koehne
has made 29 botanical varie-

ties and subvarieties of this

one species. Var. superbum
and var roseum, Hort., have
rose-colored fls. Var. roseum
superbum, Hort., maybe the

same as the preceding varie-

ties. It is large-fld., rose-

coloretl, more robust (4—6 ft.)

;

somewhat later in blooming.
July-Sept.; a clearer, finer

colored form than the species.

It is generally sold as L. roseum
superbum (not as a variety of

L. SaHcnria). G. 29:167.
Var. atropurpQreum, Hort., is

a fine variety jiruducing large

spikes of very dark rose-jiur-

ple fls. Var. tomentdsum,
DC. Lvs. tomentose. Var.

roseum, Perry's Variety, has
cherry-red fls., larger and
upon longer spikes. Excellent

for the bog-garden.

BB. Fls. solitary in the upper
axils, racemose.

virgatum, Linn. (L. aiislri^

ocMJM, Jacq.). Lower lvs. opposite, rounded at the base:

calyx not bracted: fls. smaller than L. Salicaria and
rose-purple. Eu., N. Asia.—Of good landscape value and
compact growth : the brightest colore<l kind of lythrum.

Var. "Rose Queen" is much catalogued.

AA. Stamens not more numerous than the petals.

alatum, Pursh. Two ft. tall: half shrubby, with

twiggy 4-angled branches: lvs. mostly alternate, obtuse:

stamens exserted: fls. crimson-purple. June to Sept.

N. Amer. Wiliielm Miller.
A. C. HoTTES.f
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MAACKIA (after Richard M.iack, Russian n:iliir;ilist

whoexpion-d northeastern Asia; 1S25-1SS()). Lajiniiin-

bsx. Trees grown out-of-<looi's for their handsome foh-
age and the jranioles of wliite flowers.

Deciduous: winter-buds free, scaly: Ivs. alternate,

CKld-pinnate, with entii-e, opposite or nearly opposite
short-stidked Ifts.: fls. wliite, iiapilionaceous, in dense
upripht racemes, usually several in terminal panicles;

calyx canipanulate, .")-toothcd; stamens 10, more or less

connate: pod linear-<^)blong, compressed, with 1-5 seeds.

—Two or three species in E. Asia; usually united with
Cladrastis, but easily

distinpuished even
without fls. by the
free scaly winter-buds
and the opposite Ifts.

;

in Cladrastis the win-
ter-buds are naked
and inclosed in the
base of the petiole

and the ifts. are alter-

nate.

The maackias are
small or medium-
sized trees or rarely
shrubs with rather
large pinnate foliage

and upright dense
panicles of small
white flowers appear-
ing in summer. They
are hardy North and
not particular as to
the soil, but prefer a
warm and sunny
position to bloom
well. Propagation is

by seeds .sown in

spring or by root^

cuttings like cladras-
tis.

amurensis, Kupr.
(Clailrdsti.'i ainurin-
si«, Koch). Tree, to
40 feet.: Ifts. 7-11,
elliptic- or oblong-
ovate, rounded at the
base, glabrous, 2-.3 in. long: racemes erect, dense-fld.,
usually panicled, 4-K in. long; fls. whitish, about J^in.
long: pod 1 {'^2 in. long. .July, Aug. Manchuria. B.M.
6551. Gn. 24, p. 265; 33, p. 444; 44, i>. (iO. F.S.R. 3, p.
23. G. 6:379. H.F.II. 13:298. Var. Buergeri, Schneid.
(Cla/lrdniis amurensis va.T.Jloribundn, Shirasawa), from
Japan, ha.s the Ivs. pubescent beneath. S.I.F. 1 :50.

.W. TiuhirAi, Makino (ClaiJraatis Tashiroi. Yatabe). Shrub:
Ifts. 9-1.5, nearly tilabroua, '/i-l H in. loni;: flu. smaller; staiiilard
not omarginate. Japan. Tokyo Bot. .Mag. fi: 10.

Alfked Rbhdek.
MABA (native name). Ebenacese. Some 60-70

species of trees and shrubs in th(' warmer regions of the
world, mostly with hard ebony-like wood. Closely
allie«l to Diospyros, the floral i)arts mostly in 3's instead
of 4's or 5's, stamens usually 9 but variing from 3 to
many, ovary .3- or 6-celled: Ivs. usually smaller than in
DiospvTos. Lvs. alternate, simple and entire: fls.

axillary, solitary or in short cymes, usu.ally direcious;

2241.

corolla hell-shaped or tubular; styles 3, or 1 and 3-

jiarted: fr. a berry, ovate or gk)bose, l-d-seeded. Two
siiecics have been intro. S. as ornamental subjects.

natalensis, llarv. Much-branchetl evergreen shrub,
w'ith (lexuous branches: lvs. wide, ovate, oblong or
elli|)tical, obtuse, dark green above, paler beneath,
glabrous, netted-veined beneath: female fls. solitary;

calyx eup-shapetl, glabrous, entire; abortive stamens
6-7; ovarv glabrous: berries in large bunches, black.
Natal; offenxl in S. Fla.

sandwicensis, A. DC. Attractive tree, 20-40 ft.:

lvs. thick and
leathery, dull

green, elliptic

or ovate - ob-
long, distich-
ous: fls. single

or the males
rarely clus-
ter e d , small,

the corolla 3-

toothed and
densely hairy
on upper half;

male fls. with
12-18 free stamens:
fr. dry or somewhat
fleshy, usually 1-

secded at maturity,
bright reddish yel-

low. Hawaii (where
t is known as ' 'lama")
and Fiji; offered in

S. Calif. L. H. B.

MABEA (from
piriri-mahc, the name
in Guiana). Euphor-
biaces. Climbing or
creeping shrubs, some
with economic uses,

if not in cult. Juice
milky: lvs. alternate,

simple, pinnately
veined, short - peti-

oled, pubescent: fls.

monoecious, apetalous; staminate calyx 3-5-lobed,
lobes imbricate; stamens 10-70; styles connate into a
long, slender column, free above; ovary 3-celled, 1 ovule
in each cell; seeds carunculate.—Thirty species in Trop.
S. Amer. Related to Sapium and Stillingia. M. fislu-

Ihaa, Mart., is used in Brazil for pipe-stems and in medi-
cine. This species and M. nccidenlalis, Benth. {M.
Pirlri, Benth.), yield some rubber, j g g Norton.

MACADAMIA (after John Macadam, M.D., secre-

tary Philosophical Institute, Victoria, Australia).

Protedcc;/-. A small group of Australian trees or tall

shrubs, of which M. Urnifnlia is cultivated for its edible

fruit, and is the best known.
l/'aves verticillate, entire or .serrate: fls. hermaph-

rodite, pedicellate in pairs or scattered, in termin.al or

axillary racemes or j)anicles; perianth regular or nearly
so; stamens inserted a little below the blades, filaments

short; ovary sessile, with a long straight style, ovoid or

Macadamia ternifolia; a, nut showing dehiscence of husk; &, cross-section

c, longitudinal section. (.Spray X H. separate leaf X }i, nuts XI)

(1938)
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davate at end, stigma small ; ovules 2: fr. globular; seeds

either solitary and globular or 2 and hemispherical;

testa membranous.

temiffilia, F. Muoll. (Jukensland Ntit. Fig. 2'2tl.

In its typical form this is a tall tree, with dense foliage,

the young branches and intl. minutely pubescent: Ivs.

sessile or nearly so, glabrovis and shining, in whorls of

3 or 4, oblong or lanceolate, acute or obtuse, serrate or

entire, from a few inches to 1 ft. long: racemes almost

as long as the Ivs.; perianth minutely pubescent or

glabrous; ovarj' villous, style end clavate: fr. with a 2-

valved leathery exocarp, endocarp smooth and shining,

thick and very"hard; seeds 1 and globular or 2 and hemi-
spherical. Queensland and New S. Wales. (!.C. 1870:

llSl.—Other species are M. Whrlanii, Bailey, Queens-
land, a medium-sized tree; M. prcdlta, Baile.v, Queens-
hmd, sometimes lofty, wood of reddish color, useful

for cabinet-work, as is that of nearly all species; M.
Lowii, Bailey, Queensland, the IMaroochie nut, tree 15-

20 ft. high, forming 6-20 woody sts. from a hard,

spreading rhizome, and with a pointed, ribbed fr. about
1 in. diam., edible; M. m'Dior, Bailey, Queensland, the

small-fruited Queensland nut, small tree or large shrub,

sending up numerous sts. from base, Ivs. up to 2 in.

long, fr. up to 1 in. diam., velvety outside, sometimes
inversely conical in form, edible.—The Queensland nut
is cult, to a small extent in S. Calif, and S. Fla., and has

recently fruited in Cuba, where it appears to thrive. It

is slow in growth, rarely coming into bearing before 6-8

years of age, and delights in a deep rich loamy soil,

containing plenty of moisture. It ha.s succeeded in

Calif., however, with very little water, though its

growth under such conditions is natiuallj' slower. Sev-

eral distinct forms of the tree are thought to exist,

but the typical one is upright, sometimes .50 ft. in

height, with a clean trunk and a deep green luubra-

geous head of fohage. The nuts are about 1 in. diam.,

with a hard shell about J^in. thick, which is rather

difficult to crack. The kernel is 3 iin. or more in diam.,

white, crisp, and of a flavor resembling that of the

Brazil nut (BirlhoUetia excdsa) but milder and more
delicate. The tree is evergreen, and even while young
withstands slight frosts (perhaps 26° F.) uninjured.

For its ornamental appearance alone it is worthy of a

place in parks and gardens. Its close-grained reddish

timber is considered of value for cabinet-making. Prop.

is usually by seeds, which may be stratified in sand or

planted singly in pots of light, porous, sandy soil. If

planted during the summer or if artificial heat is pro-

vided they will usually germinate within a month or 6
weeks; otherwise they may take a long time. When the

seedlings make their appearance water should be given

sparingly, as they are likely to damp-off if kept too

wet. Plants may be set out in the open ground when
about 18 in. high, and should be staked to keep them
shapely. Practically no pruning is recjuired. A promis-

ing tree for intro. into the American tropics and the

warmest parts of the U. S. F. W. Popexoe.

MACARANGA (the Madagascar name). Euphorbia-

ctx. Trees or shrubs, rarely cult, in greenhou.ses or in

tropical lands. Lvs. alternate, simple, entire, palmately

nerved, peltate: fls. ditecious or monoecious, incon-

spicuous, apetalous; calyx valvate; anthers .3-4-celled;

styles free, short, undivided; ovary 1-3-celled, 1 ovule

in" each cell. Species more than 100 in the ()ld World
tropics. Related to Mallotus and Mercurialis. Prop,

and cult, .similar to codieum. M. Fortifina, Amlre
(Mdppa Porleaim, Hort.), of Philippine Isls. .\ very

striking plant, with orbic\ilar-ovate, strongly ribbed

lvs. nearly 3 ft. wide, and small fls. in red panicles, is in

cult, in E"u. R.H. 1888, p. 176. G.C. III. 16:284. B.M.
7407. M. kilimandschnrica. Pax, resembles M. PorUviia

in habit, but is smaller, with peltate lvs., bronze-col-

ored when young. Gennan E. Air. The other species

appear not to be in cult. J. B. S. Xorton.

MACFADYENA (Dr. J. Macfadyen, author of a

flora of .lamaica). Bignoniaccx. As defined by Ben-

tham & Hooker, 21 species of tall-climbing shrubs in

Trop. .Viner. and extra-Trop. S. Aiuer., including

Dolichandra; as defined by Schumann in lOngler &
Prantl, 3 si)ecies in S. Amer., excluding Dolichandra

and otlicrs. The jilant in the trade (otTered in S. Calif.)

is M. cynanchoides, Morong (or Dolichandra cynan-

choides, Cham.). It is a glabrous liana of S. Brazil

and .\rgentina: branches slender and terete: lvs.

opjiosite, of 2 ol)long, ovate or ovate-lanceolate acute

entire Ifts. and usually a ::i-parted tendril at end: fls.

single or few on the peduncle, red; calyx cut to the

middle, spathaceous; corolla long, tubular (2J<t in.

long); stamens 5, one being a rudiment^ exserted:

stigma exserted: fr. a caps. 3 in. long and ^-^in. wide.

M. Jmtata, Schum. fBignonia Fraseri, Hort. B. Twccdiana,

Griscb., not Lindl. M. Twoodiana. Griseb.). A strong climber,

self-clinging, with .3-forked tendrils: Ifts. 2, ovate to ovate-oblong,

short-acuminate, dentate, lepidote on both sides, gloss.v above, \\i-
2>2 in. long: fls. axillary, solitary; calyx spht; corolla tuhular-

funnelform, yellow, 2 ! 2 in. long, outside lepidote: ovary lepidote:

caps linear, 7-12 in. long. Brazil to Argentina. Intro, in S. Calif.

L. H. B
MACHjERITJM TIPtJ: Tipuana spedosa.

MACHINERY AND IMPLEMENTS. The Ameri-

can farmer is known by his tools and machinery. Labor
costs much and land relatively little. The American is

inventive. The result is that there is a tool to expedite

and lighten almost every labor. The effort of each man
is multiplied. Not only are the American tools numer-

ous and adapted to almost every agricultural laljor, but

they are trim, light and comely in design.

A tool is properly a hand implement, used to facili-

tate mere manual labor. A machine is a contrivance,

usually more elaborate, that multipUes and transmits

power or motion. Yet tools and machines merge so

completely that it is impossible to make a definite cate-

gory of oiie or the other. The w ord implement is more
generic, and applies to any intermediary device by
means of which a man accomplishes a given work.

The phrase "agricultural implements," as used by
tradesmen, usually refers to both tools and machines.

In general discussions the word tool is used somewhat
indefinitely, as in this sketch ; but even then it does not

include complicated machinery.

The machines and tools used by horticulturists may
be thrown into five general categories:

1. To till the land, a-s plows, harrows, rollers, culti-

vators, weeders, hoes, rakes. See Tillage.

2. To facilitate various handwork, as seed-sowers,

transplanters, markers, jiruning implements, and most
greenhouse devices.

3. To facilitate the destruction of insects and fungi,

as fumigators, syringes, spraying devices. See Diseases

and Insects, Vol. II.

4. To transport, as carts, barrows.

6. To aid in packing and sorting. See article on

Packing.
In the multiplicity of tools, one is often at a loss what

to jiurch.ase. The buyer should have a definite idea of

the kind of labor that he needs to have performed and

he should then consider how well adapted the tool may
be to perform it. Once juirchased, the tools should be

cared for. .\ tool-shetl or -room is the greatest conveni-

ence and often good economy. Labor is expedited and

annoyance saved if each tool has its place. Every

farm or garden should be [irovided with a room that

can be w;irmed in cold weather, in which reiiairs can

be m;ide on machinery and implements. No farm

establishment is comiilete without such a room. The
care of tools not only contributes to the longevity and

usefulness of the implements themselves, but it sets di.s-

tinct ide:ils before the farmer and thereby is a means of

educating him. The greater the variety and the better

the quality of the tools the more alert the user of them
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is likely to bo. One sliould look up the new ideas in

t«Hils each >e;ir ivs one does in markets or crops. Tlio
•nlvertisinji pages of nirsil journiUs are suggestive in

this direction.

Plow drawn by oxen.

2242. Tools in the sculptures on a Theban tomb.

The very early tool for opening or tilling the grounrl

appears to have been a forked or crotched stick, one
prong of which was u.se<l as a handle and the other ;is a
cleaving instrument. From this the hoe and the plow
appear to have developed. (Fig. 2242.)

This set of illustrations shows sculptures
from a Theban tomb "of the eighteenth
or the beginning of the nineteenth
djTiasty;" it Ls reproduced from Dau-
beny's "Lectures on Uom.an Husbandry,"
in which it Ls said that "The plough
itself is nothing more than a modification
of the hoe, which was first dragged along
the ground by manual labor, before the
force of oxen was substituted."

In "The Museum Journal," published

by The University Museum of Phihi/-

delphia, .June, 1910, Babylonian Section,

is an interesting account by A. T. C, of

"an ancient plow," together with an
illu.stration fFig. 224I5J. "An exceed-

ingly interesting .seal impression depicting

a plow, drawn by two oxen, is found on a
clay tablet with a cuneiform inscription

in the University Mu.seum. This tablet belongs to the
Ca.ssite period of Babylonian history, and is dated in

the fourth year of the reign of Nazi-Maruttash, who
lived in the fourteenth cent\iry befort^ Christ. Tlie seal

U-sed to make the impression must have been an unu-
sually large one, for it measured about 2% inches in

length. After the surface of the soft clay tablet had
been coverwl with writing this seal, which was of the
asual cylindrical form, was run like a roller over the
in.scription on both sides and the four c-dges of the
tablet, which measure about 2J^ by 4J/^ inches. That
in, the fmtire document was covered with the impressions
of difTerrmt parts of this large seal. Unfortunately,
there is no complete impression of the seal on the tablet.

Some of the parts were repeated a number of times,

but otiier i)arts seem to be entirely wanting. Moreover,
the surface of a portion oi the I ablet has sulTered con-
siderably, due probably to the moisture in the earth, or
ex])osure to the atniosplu>re after the tablet had been
excavated. The ac(X)nipanying drawing of the seal

impression (Fig. 2243) was mad(^ after a (careful study
of the dilTerent traces found on the various parts of the
tablet by Herman I'^iber, Miss Baker and the writer.

"The plow gang consists of three men. The one
depicted larger in size than the others is doubtless the
cliief. He apix'ars to be driving the animals, as is

indicated by his rais(><l arm, perhajis holding a whip.
Another, having a bag over his shoulder, is in the act of

fee<ling the tube or grain-drill, through which the seed
was dropped into the furrow made by the plow, which
is being guided by the third man. The .anim.als draw-
ing the i)low, known as alpu, 'ox,' in the inscrijition,

are in use in Babylonia at the present time. It is the
Zebu or humped Inill {Boa irKlicux).

"The individual for whom the seal was cut regarded
himself as a devotee of Nin-Sar, the god of vegetation,

as the first line of the inscription shows (Arad-NIN-
SAIl). Unfortunately the luime of the owner in the
second line is so imperfectly preserved that it cannot be
read.

"For some time other rejiresentations of the plow in

antiquity have been known, but in no instance is it so
accurately represented as in this seal impression. A
boundary stone of Meli-Shipak, of the Cassite period,

recently found at Susa, contains the picture of a plow,
which has hitherto been regarded as the earliest. It

does not seem to have a tube. There is another picture

of a plow found on an undated fragment belonging to

the same period. Later representations of jilows with
tubes are found on monuments of Sennacherib and
Esarhaddon. Plows similar to the one found in this

seal imjjression are in use in Syria at the present time.

The plow on the Museimi tablet, here discussed, is the
earliest known, being about a century earlier than the
one on the boundary stone belonging to the reign of

Meli-Shipak.

2243. Men plowing and sowing. From a Babylonian seal

impression, 14th century B. C.
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"It is also intorosting to noto that one of tlio latest

invontions of our Western civilization wherein- the
grain is sown by machinery w;us already anticipated by
ancient Babylonians at least thirty-three c<'ntnries ago.

In fact the simple Babylonian device accomplished what
no single piece of modern machinery tloes, in that it

combined the processes of plowing and sowing."
A set of ancient plows is shown in Fig. 2244, repro-

duc(^l from Bradley's "Survey of the Ancient Hus-
bandry and Gardening," 1725. Bradley's explanation is

as follows:

"No. 1. FiRure of an ancient Plough, supposed to be used about
the Time of the Rttmajnt.

"No. 2. Fifiure of a Spanish Plough, which some suppose, pre-
ser\'es somewhat of the Manner of the Romun Plough, only alter'd
to be drawn hy one Horse, instead of a Yoke of Oxen. 'Tis said, that
the Husbandmen in Spam, will plough two or three Acres of light
Land in a Day with this Plough.

"Xo. 3. The common Shoulder Plough or best Plough, used in
several Parts of England, for cutting or breaking the Surface of
Grass Grounds, or Heath Lands; 'tis push'd along by one Man;
sometimes cutting the Turf half an Inch thick, sometimes an Inch
or two. At A is an Iron turn'd up with a sharp Edge, to cut the
Turff from the rest of the green Sward.

"Xo. 4. Is a Figure of the common Dray Plough, which is good
to be used for miery Clays in Winter; but is not so proper to be
used in Clays when they are hard.

"No. 5. The Figure of a single Wheel'd Plough, used in .Sif.s.scj.

"No. 6. The Figure of the Hertfordshire Wheel Plough, which is

of the easiest Draught ; proper for any Grounds, except miery
Clays, which are apt to clogg the Wheels. The several Parts of this
Plough, being understood, will explain to us the Use of the other
Ploughs. X is the plough Beam, B the Handle, Tail, Stilts, or
Staves, C the Neck, or Share Beam, D the Earth Board, Mould
Board, Furrow Board, Shield Board, E the Sheath, F the Share
Iron. G the Coulter, H the Plough Pin and Collar Links, I the
Plough Pillow, K the Wheels."

With these various forms may be compared those
represented in Figs. 224.5-2247; and also all the modern
implements shown and described in the succeeding
pages.
The hoe and the plow, and their many modifications,

are still the fundamental or primary tillage tools, one
being for hand-work essentially what the other is for

power-work. As the necessity of tillage has come to be
better understood, these tools have been greatly
improved. It is surprising to know that the plow was
not perfected until within a century. It is doubtful
whether the invention of any of the most important
machines of modern times has really meant so much for

the welfare of the race as the development of this humble
implement. To many persons is ascribed the credit of

the invention of the modern moldboard plow, for the
implement seems to have originated independently in

different countries, and even in America there are
various contestants for the honor. Thomas Jefferson,

Charles Newbold, David Peacock, and others have
been accorded the honor. There is reason for ascribing
the modem tj7)e of plow to Jethro W^ood, of Scipio in

Cayuga County, New York. The years 1814 and 1819
are the dates of his most important patents, although
the latter is usually regarded as the natal day of the
implement. Wood was bom in Massachusetts in 1774
and died in 1845 or 1846. (See "Jethro Wood, Inventor
of the Modem Plow," by Frank Gilbert, Chicago,
1882.) The study of plows is a curious and profitable
undertaking, and one that still needs to be prosecuted.
The large-area farming of North America and the

apprehension of the principles that underlie tillage have
resulted in the invention of a great number of surface-
working tillage tools. These inventions are particularly
important in orcharding, as they enable the grower to
maintain the necessary surface midch with small ex-
penditure of labor and without training the trees too high.
There are now many cultivatr>rs and harrows that cover
a wide space and that are adapttxl to the light stirring of
the surface soil without the turning of furrows and the
ridging of the land. One who contemplates a serious
study of tillage tools should familiarize himself with the
inventions of Jethro Tull, before the middle of the
eighteenth century. Tull devised implements to facili-

tate the tillage of plants when they were growing in the
field. See Cyclopedia of American Agriculture, Vol. I,

])age 374.

In hand-tillage tools, the recent development of the
wheel-hoe is significant for horticultural operations.

This light and simple tool, usually with adjustable

blades, perfonns the labor of many sets of fingers and
does the work more effectively so far as tillage is con-
cerned. It also enforces better initial preparation of the
land in order that it may do its work more perfectly ; and
this remark will also apply to the modern seed-sowers.

There has been surprisingly little authoritative early

writing on machinery and implements. Practically, our

2244. Ancient plows.

only sustained effort in that direction for many years
was Thomas' "Farm Implements and Machinery,"
18.59 and 1869. Very recently, the subject has been
taken up in the colleges of agriculture and elsewhere,
and important reports and books are now available.

L. H. B.

The present symposium on machinery and imple-
ments in their horticultural relations comprises the
following discussions:

Tillage machinery (TruIIinger), page 1942.
Tools for the orchardist (Alderman), page 1949.
Machines and implements in vegetable-gardening (Corbett),

page 19.5.3.

Brief lists of implements for greenhouse and grounds (Thilow),
page 1955.

Spraying machinery and tools (Anthony), page 1956,
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Tillage machinery.

Sinl-tillaiio may ho bridly liofiiunl as tlio art of pn^
paring tlio hunl for the s(H>ling anil growth of a crop and
of maintaining the niM'Cssary conditions inilil the crop
has malvired. The entire process of tillage for a cer-

tain crop iMnsists of several more or li'ss related but
nevcrthelt^ss distinct operations. The agricultural tools

2246. A former European type of plow, still used in improved forms.

2245. An early Yankee plow, made of wood and the moldboord
protected by iron nailed on. (.\(tcr lioberts)

and machines which are especially adapted for the
different tillage operations, and used m them are
known ;»s tilhige machinerj-.

Purpose of tillage.

The different tillage oijorations form a chain, each
link of which is necessary becau.se it accomplishes one
or more of the objects of tillage. The chief r)f these as
stated in other works may be enumerated as follows:

1. To produce a deep, thorough, and uniform granu-
lation, givTng a well-

marked crumb struc-

ture.

2. To regulate soil-

ventilation, moisture^
content, and tem-
perature.

3. To destroy and
prevent the growth of

weeds and other un-
desirable vegetation.

4. To effect the deep and thorough incorporation of

organic matter.

5. To make available the maximum amount of plant-

foofl reipiired by the jjarticular crop.

In short, the object of tillage is to make the soil

physically and chemically fit for crop-growth. Tillage

LS m itself a mechanical operation, producing at first

only physical effects on the soil as showii above by the
first four objects. The proper comVjination of these
objects, however, results in the chemical transforma-
tion of certain soil compounds and the setting free of a
certain amount of plant-foofl elements for direct assimi-

lation by the croj). Proj)er tillage is, therefore, of the
utmost importance in crop-growing, as it has to do with
both the housing and nourishing of the crop.

Different Ullage operations.

Tillage operations may be divided into two types or
cla-sses according to depth, as (1) plowing or
breaking and (2) surface or comparatively shal-

low cultivation.

The first type of tillage may be applied to the
breaking of virgin so<l, the plowing under of stubl)le, or
merely the plowing of lanfl often [)lowefl before, Plow-
ing, however, may be considered as the basic operation
of tillage. It is the first and most extensive step in the
preparation of the .soil for the crop and on its dej)th

deyjcnds largely the extent of the physical and chemical
perfection of the soil with reference to the croj). I'"ur-

thenriore, the success of the second type of tillage

operations depends largely on the first type and, in
fact, from th(- standpoint of economical and efficient

soil manageiuent. the second type of opcM-alions is of
relatively little use without being preceded by the first

type. .Mlhough the second tyjx' of operations may be
reivati^l a number of times until the proper dejjth of
elTcclivc tillage is reached, it has been demonstrated
in this country, and in Kurojie ])articularly, that such a
method of prociHlure is usually impracticable.
Max l{ing(-hnann, of the Institute Nationale Agro-

nomi<iue, I'aris, distinguislies between the two tyi)es of
tillage oiH'ralions by calling the first type real-tillage

and the sciMud tyjx' ])seudo-tillage. /Vccording to this

classification, real-tillage consists in cutting, inverting
and partially pulverizing the soil by plowing. The
tough sod of the virgin prairie is turned over in a more
or less compact slice and much of the dense poorly
ai'rated texture remains. This necessitates the intensi-
fying of the pseudo-tillage o])erations until the virgin
soil is refluccd to the well-aerated, loose, crumbly, and
productive structure of the well-cultivated soil.

Stubble land is not only cut and inverted by real-

tillage, but is u.sually pulverized to the desired texture
much more extensively than is virgin land. Theoreti-
cally the pseudo-tillage nee<l not, therefore, be quite so

intense to jiroduce the projjer tilth, although in prac-
tice it can hardly be overdone. On land often plowed
before, real-tillage, theoretically, shoul<l jjroduce even
greater pulverization than on the other two kinds of

lanil. I5ut, as a matter of fact, many such soils have
been so repeatedly cultivated that they require pro-
gressively deeper plowing and intensive pseudo-culti-

vation in ord.er to maintain the standard of good
tilth.

Pseudo-tillage consists mainly of the operations of

harrowing, rolling,
packing, clod-smash-
ing, weeding, and stir-

ring and pulverizing
the surface soil gen-
erally. The pulveriz-

ing function is the
main one in pseudo-
tillage as it tends to

improve ventilation

and moisture-conser-
vation. The rolling and packing function is perhaps next
in importance and it is especially imiiortant in the drier

localities from the standpoint of moisture-conservation.

In accordance with the above, thpn, the plow is the
basic tillage tool and is the sole implement used in the
first tyi)e of tillage, while the several forms of surface

cultivators, including harrows, weeders, rollers, pack-
ers, cultivators, scarifiers, and pulverizers, constitute

the list of machines used in i^seudo-tillage.

The moldhoard plow (Figs. 2245-2251).

The plow, without question, stands first among
tillage implements. Historically it is probably one of

the oldest of farm implements and from the standpoint
of evolution its advance has been slow and its changes
profound.

The evolution of the plow ifl here quoted from Davidson and
Chase "Farm Machinery and Farm Motors," New York and Lon-

2247. The perfected American plow.
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don, 190S: "The first plow was simply a form of hoc made from a
crude stick of the proper shape to penetrate and loosen the soil as it

was drawn along The records of the ancient Egyptians
illustrate such a plow.

"At an early time the point of the plow was shod with iron.
Virgil vlescrihi\< a Roman plow as being made of two pieces of wood

2248. Moldboard view of a steel moldboard walking-pIow
showing beam wheel.

meeting at an acute angle and plated with iron. During the middle
ages there was but little improvement over the crude Roman plow
as described by Virgil. The first people to improve the Roman plow
were the Dutch, who found that a more perfect plow was needed to
do satisfactory work in their soil. The early Dutch plow seems to
have most of the fundamental ideas of the modern plow in that it

was made with a curved moldboard and was provided with a beam
and two handles. The Dutch plow was imported into Yorkshire,
England, as early as 1730 and served as a model for the early Eng-
lish plow^.

"Howard was one whose name may be mentioned among those
instrumental in the development of the early English plow. . . .

James Small, of Scotland, was another who did much toward the
improvement of the plow. Small's plow was designed to turn the
furrow smoothly and to operate with little draft. Robert Ransome,
of Ipswich, England, in 1785 constructed a plow with the share of
cast-iron. In 1S03, Ransome succeeded in chilling his plows, mak-
ing them very hard and durable. The plows of Howard and Ran-
some were proWded with a bridle or clevis for regulating the width
and depth of the furrow.

"Before the Revolutionary War, the plows used in America
were much like the English and Scottish plows of that period. The
plow used during the later Colonial period was made by the village
carpenter and ironed by the village smith with strips of iron. The
beam, standard, handles, and moldboard were made of wood and
only the cutting edge and strips for the moldboard were made of
iron. Among those in America who first gave thought to the
improvement of the plow was Thomas Jefferson. Daniel Webster
is another prominent American who, history relates, was interested
in the development of the plow. He designed a very large and cum-
bersome plow for use upon his farm. It was over 12 feet long,

turned a furrow 18 inches wide and 12 inches or more deep, and
required several men and yokes of oxen to operate it. Charles
Newbold. of Rurlington. New Jersey, secured the first letters patent

2249. Bottom view of steel moldboard plow.

on a plow in 1797. Newbold's plow differed from others in that it

was made almost entirely of iron. Jethro Wood gave the American
plow its proper shape. The moldboard was given such a curvature
as to turn the furrow evenly and to distribute the wear well.

"As farming moved farther west the early settlers found a new
problem in the tough sods of the prairie states. A special plow with
a very long sloping moldboard was found to be necessary in

order "to reduce friction and to turn the sod over smoothly. Owing
to the firmness of the sod it was found that curved rods might be
substituted for the moldboard. Later, when the sod became
reduced, it was found that the wooden and cast-iron plows used in

the eastern portion of the country did not scour well. This diffi-

culty led to the use of steel in the making of plows. Steel, having
the property of taking an excellent polish, permitted the sticky
soils to pass over a moldboard made of it where the other materials
failed.

"In about 1833 John Lane made a plow from steel cut from an
old saw. Three strips of steel were used for the moldboard and one
for the share, all of which were fastened to a shin or frame of iron.

John Lane secured in 1863 a patent on soft-center steel, which is

used almost universally at the present time in the making of tillage

toob*. It was found that plates made of steel were brittle and warped
badly during tempering. Welding a plate of soft iron to a plate of
steel was tried and although the iron supported the steel well when
hardened it warped ver>' badly. The soft-center steel, which
was formed by welding a heavy bar of iron between two bars of
Bteel and rolling all down intfi plates, permitted the steel to be
hardened without warping. It is very strong on account of the
iron center which will not become brittle.

"In 1837 John Deere built a steel plow from an okl saw which
was much similar to Lane's first plow.

'

The modern steel moldboard plow is a three-skied

wedge which is pulled through the soil by means of a
beam and held steady by two handles behind. (Figs.

2248-2250.) The main parts of the plow may be
enumerated as follows: (1) The share, or cutting edge,

of which the point is the part first penetrating the soil,

and the heel is the outsitie comer; (2) the moldboard,
fonning a twisted face which turns the furrow; (3) the
landside, which receives the side pressure produced
when the furrow is turned and aids in preventing the
furrow from becoming crooked, particularly when
irregularities in the texture of the soil are encountered

;

and (4) the frog, or metal shape to which the mold-
board, landside and share are attached.
The functions of the plow with reference to the soil

are a cutting function, an inverting function, and a
pulverizing ftuiction. The cutting of the soil is effected

2250. Landside and back view of steel moldboard plow,

showing subsoiling attachment.

in two planes, one vertical and the other horizontal.

The inversion of the furrow-slice requires first a lifting

and then a rolling of the slice to one side, bottom up.
The pulverizing of the slice of soil is effected by bend-
ing the slice upon itself more or less abruptly and then
dropping it suddenly upon the ground, the intensity of

which effect is governed largely by the shape of the
moldboard.

In general, there are two extreme types of moldboard
plow, namely, the breaker and stirring plow. Between
these extremes occur several intermediate forms to

'

meet all soil conditions. The average, or medium, of

these is the so-called general-purpose plow.
The breaker (Fig. 2251) has a long low moldboard

with no abrupt curvature which turns the slice of tough
virgin sod gradually with minimum friction and effects

little or no pulverization. This ty[ye of plow has been
adopted for breaking tough prairie land owing to the
advantage as regards draft over the other tyjjes. In
some of the breaker plows the moldboard is replaced

by rods bent to the shape of the moldboard, thus
further reducing friction and consequently the draft.

The stirring or stubble plow has a short, high, and
rather wide moldboard with an abrupt curvature,
which turns the furrow-slice of old soil over suddenly
and produces the maximum pulverization for a plow in

that particular soil.

2251. Types of moldboard plows adapted to different kinds of

plowing: /, prairie breaker bottom; 2, rod breaker bottom; 3,

stubble bottom; 4, general-purpose bottom; 5, black land bottom;
9, Came sod breaker bottom.
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The jronenJ-pviriviso plow strikes an avprapo liotwpen
thcso two as rcganls sliajx' aiul operation, anil may be
useil either in stubble or light sihI.

IXvp plowing is objeetionable in some soils, partieu-

liirly in those having a sanil or gravel subsoil, owing to

the faet that it is inatlvisable to bring this subsoil

plowing in sod, it may be set closer to the landside and
should run the entire dejith of the furrow.
The jointer (Kig. 2252) should be usihI when there is

trash or organic matt<'r on the surface which is not
tlioroughly covered-. 'Phis i)u|)lement is attached to the
plow-beaiM in front of the i)low and can be gaged to any
requircnl depth. As the trash is turned, it strikes the
previous furrow a little below tlie top and is completely

2253. Knife coulter fastened to plow beam

2252. Deep-tilling plow equipped with jointer and coulter,

material too near the surface, .'^^lch soils may, however,
be plowetl deeply if the proper plow is used. Kig. 2252
illustrates a deejvtilling plow, which, it is ;usserte<i, is

adapted for the deep i)ulverization of a soil, the sub-
surface soil of which should not be brought to the sur-

face. It has a broiul sliare and the moldboard is very
narrow at the point where it joins the share but widens
gradually at the upper end. The share loosens and pul-

verizes the bottom jiart of the furrow-slice which then
falls through the space between the outer edge of the
moldboard and the wing of the share, thus preventing
its being brought to tlie surface. The broad part of the
moldboard turns the upper
part of the furrow-slice in the
usual way.
The material of the plow-

beam may be either of wood or
iron. Wliile the iron beam is

perhaps lighter and more wieldy
than the wooden beam, it is

likely to bend out of shape
when the plow strikes a root or
stump. The wooden beam will

probably break under the same
circumstances and (ran be re-

placed. The steel beam is curved over the moldboard
and down to the landsitle. The wooden beam is fast^

ened to the plow by a beam standard. The plow-
handles are usually of wood and are fastened to the
beam.
A beam-wheel (Kig. 2248) is usually fa.stened to the

plow beam, the function of which is to aid in regulating

and maintaining the depth of plowing. Its proper
adjustment is 8ecure<l when it simply rolls on even
ground without carrying weight.
The more common tjTies of coulter (Figs. 2253, 2254)

are the knife and rolling tjTies. The coulter is used
chiefly in sod-plowing l)at may be used in any soil.

When the coulter is thick, dull, and iniproi>erly located

on the beam it is likelj' to increase the draft. If, how-
ever, it is so loeate<l just behind the plow point as to

cut directly above where the point and shiirc are cut-

ting and lifting the soil, the two parts of thi' i)low should
iussist each other materially. When the
ground is coverefi with wet corn-stalks,

the rolling coulter .should usually be set

high and slightly back of the point. In
very trashy ground it is often advantage-
ous to set tlie rolling coulter well for-

ward, but not on very hard grouml. Kor
-tubble ground the rolling coulter hiiul

,
bfsit be set about 'yi, inch f)Utsid(t of the

2254. Rolling landside and run one-third to oiuvhalf

coulter. the depth of the furrow. For sliallow

2255. Subsoil plow.

covered by the furrow-slice as it turns from the mold-
board. In this way trash, and the like, is completely
covered but not too deei)ly. Sod especially can be
deep plowed when the jointer is used.

It is often necessary to use a subsoil plow when the

soil conditions are such that deep plowing is out of

the question. The modern subsoil plow (Fig. 2255) is

built more or less on the principle of a coulter. It cuts

a narrow gai>h in the soil, the depth of which is regulated

by a beam-wheel, and the small point forms a sort of

reservoir for water. The subsoil is thus aerated and
the capillarity is generally improved.

In regard to the operation of walking-plows, it may
be stated that a walking-plow is very sensitive to soil

conditions, depth of plowing, the nature of the hitch,

the set of the coulter or of the
beam-wheel, and the set of the
share. A walking-plow should
usually be balanced about the

point and run level. The prop-
er set of the share point to

secure penetration is shown in

Fig. 2256a. There should be

1^ to }^ inch of suction at

point A. Hard plowing requires

slightly more suction. Fig.

22566 shows the clearance in

the throat of the share, which
should be about Y^ inch at point B.

Walking-plowshares have what is called a wing bear-

ing. That is, a straight edge as shown in Fig. 2256c
when placed at the rear of the landside point c and
extending to the wing of the share point d should touch
the share bottom from % inch to 1 3-4 inches back of the

edge, according to the size of the plow. The point of

the share is also turned outward to the land to cause

the plow to follow directly behind the team. As shown
in Fig. 2256(/, the clearance at E should be about J^ inch.

The plow must scour in order to operate satisfactorily:

that is, the share and moldboarfl must be of hard

material taking a smooth polish so that the furrow-slice

V

2256. Plow adjustments.
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slips smoothly off witluml stickins. Tlio plow must,
theroforp, bo carefully jiolishctl and not allowed to rust.

If the face is of good hard metal, hard soil-grains cannot
scratch it.

The plow
must also be
properly ad-

justed and
the share
and mold-
board joined

perfectly in

order to insure per-

fect scouring.

The riding-plow
is more convenient
than the walking-
plow and generally
does better work,

Two general types, the frame
The frame plow (Fig. 2257)

2257. Frame riding-plow.

2258. Frameless riding-plow.

particularly in dry soils,

and frameless, are made
has its wheels at^

tached to a frame
which is connected
to the plow-beam
by "bails." This
arrangement per-
mits the lifting of

the plow within the
frame and the beam
may be "floated"

so that if the plow
strikes a rock or

other obstruction
the plow only is

raised and not the
frame and the oper-

ator. The frame-
less plow (Fig. 22.58)

has no special frame-
work and the wheels
are attached di-

rectly to the beam
by means of wheel brackets.

In the riding-plow, the side and down-
ward pressure due to turning the furrow-
slice is carried by the wheels and not as
sliding friction, as in the walking-plow. It

will be noted that the furrow-wheels are
set at an angle better to carry the landside
pressure. The rear furrow-wheel is usu-
ally turned a little from the unplowed land
and in order to reduce the pressure on
the landside is set toward the unplowed
land 1 to 1 1^ inches beyond the landsific.

The front furrow-wheel is turned toward
or from the unplowed land, according to

the number and arrangement of the horses,

anfl serves a.s a sort of side-draft equalizer.

The plow is given the same suction as a walking-plow
and the landside heel is raised about ^•'2 inch from the
furrow-bottom. The point is set the same as for a
walking-plow.
A sulky gang-plow is ong_having two or more plow-

bottoms, so that two or more furrows may be plowed at

one operation. Fig. 22.59 illustrates a sulky gang-plow.
A subsoiling attachment (Fig. 22.50) is sometimes
attached to one of the bottoms of a double gang-plow
so that alternate furrows may be .subsoiled.

The disc-plow (P'ig. 226(J) is the result of an attempt
to reduce plowing draft due to sliding friction. In
ordinary soils it has been found to have no material
advantage over the moldboard-plow and the draft is in-

some cases greater. In sticky or very hard dry soils,

however, it usually has the advantage over the mold-
board-plow and operates witli less draft.

The harrow.
The harrow is perhaps second in importance to the

plow as a tillage implement. While the i)low breaks

the soil and pulverizes it in a general way, the harrow
does finer work by breaking up clods and pulverizing

the soil in detail. The original harrow was a tree limb
with most of the branches extending on one side. Other
early ty])es were a forked limb with spikes driven in each
arm and a rectangular-shaped frame having cross-bars

each containing several teeth.

The main purposes of the harrow as a tillage tool

may be enumerated as follows: (1) To effect pulveriza-

tion and to secure a uniform soil-texture; (2) to destroy
young weeds; (3) to improve soil-aeration; (4) to smooth
the soil-surface; (.5) to check evaporation; (6) to pro-

pare a shallow seed-bed; (7) to cover seed; and (8) to

mix manure with the surface soil.

Harrows may be groupctl under perhaps three dis-

tinct tjrpes, according to the work they accomplish,

as toothed- or smoothing harrows, disc-harrows, and
curved-knife, clod-crusher, or jjulverizer-harrows.

The toothed-harrow is effective in pulverizing and
smoothing the surface soil of plowed ground. The fine

surface structure produced tends to prevent loss of

moisture by evaporation. Young weeds are also

destroyed at a tender age. A common type of toothed-
harrow is .shown in Fig. 2261. The toothed-harrow may
have either wood or steel tooth-bars, but the latter are

usually preferable. The number of teeth varies from
six to eight to a foot of width and these vary slightly

in size for light and heavy soils. The
lever enables the operator to incline the
teeth forward for penetration and pulver-
ization and backward for smoothing.
A steel harrow riding-cart is now used

which may be attached so as to follow
the harrow. Its wheels are made to caster

to facilitate operations in turning. The
harrow cart is a desirable adjunct to the
harrow as it saves the hard labor of walk-
ing over plowed ground, and if properly
constructed with wide-tired wheels does
not cause an excessive increase in draft.

The disc-harrow is an
implement of varied
utility. It is especially

adapted for rather deep
surface -cultivation. One
of its main uses is for pre-
paring a seed-bed in

plowed ground. It is like-

wise useful for preparing
stubble or sod for plow-
ing and for reducing sod
after plowing. It is also

useful as a general soil-

pulverizer, for covering
broadcasted seed in stub-
ble, and for destroying

weeds. In fact, many
of our foremost agri-

culturists state that
on an up-to-date farm

the disc-harrow is

indispensable.

2259. Riding gang-plow.

2260. Single disc-plow.
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In Fie 2202 is illustnitM a ooiiiinon typo of ()iso-

harrow onll.xl the fuU-bhultxl typo, rho ;liumolor of

the .liscs u=<ually varios fn^n 12 to 21) inol.os a.ul tho

harrow wi.lth usually covers from 4 to 10 feet llu

depth of penetration of the .lisos is gove^u^^ chiefly by

2261. Common tyvu oi ununid harrow with metal tooth bars.

the curvature and shari)ness of the discs, the angle of

the eanes, and the woifjht of the harrow.

The disc-harrow bearings are visually of wood, oU-

soaked maple being proforr«?. Tho friction between

wood and iron is less than botwoon '^V" I'-^'^^'^^ » 'roii

hence the value of woo.lon bearmgs. The end thrust

of each gang is usuallv taken care of mainly by the

bumpers between the gangs. The couplings between the

main frame and the boaring-box ousting are usually so

arranged that the bumiH-rs will come together with

2263. Curved-knife harrow or clort-crusher

2264. Spring-tooth harrow, with frame.

2262. Common type of disc-harrow, showing bearmgs

and scraper.

the angUng levers in any position. The individual discs

are usuallv set about 6 inches apart. The scraper for

cleaning the discs may be made stationary or to be

operat<?l by the driver. .\ special type of disc-harrow

for use in orchards has the disc-gangs widely separate<l

so as to disc under trees without injuring the_ branches

The cutaway disc-harrow differs from the full-bladed

tv-pe in that notches are cut out of the discs to permit

d'eeper penetration. It has been found, hovvever, that

the pulverization is not so complete with this type as

with the full-bladed disc-harrow. It has a further dis-

arlvantage in that the discs arc difficult to shan>en

since ea<;h di.sc must be removed and ground Its

principal use seems to be for renovating hay land and

"A^'type'^of'curvefi-knife harrow or pulverizer is illus-

traterJ in Fig. 2263. This is often calle<] the Acme har-
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row Tho slanting curved knives are elTective in crusli-

iii" clods, leveling tho surface, destroying small weeds,

aiid in ]iroducnig llio uuirorm soil structure so desirable

i'or a sood-bod. Soiuo of those iiuploinonts have a set

of rako-tooth following tho knives, tho inu'iioso of which

is to conii)loto tho inilvoriznig and smoothing process.

The so-called siiring-toothod harrow illustrated in

Figs 221)4, 2205, while in one sense- a harrow, is really

a cuitivato'r. It is an imi)loiiiont which has boon in more

general use in Kuropo than in this country. The long

spring tooth when striking a stdiio or root are easily

released, thus making this iiniiloniont ofioctive in bad

ground. It eft'ccts considerable pulverization but is

said to have a rather excessive draft.

The wceder.

Weeds in a seed-bed or between crop-rows have been

found to use up considerable moisture and plant-food.

The plow and har-

row serve to de-

stroy many weals,

particularly the
latter.

Special weeder
implements are,
however, in use.

These usually
combine surface-

cultivation with

the destroying of

weeds. One tynie

used on seed-beds

has a large nuni- ,

ber of rather long teeth with flattened and curved

points which tear out and destroy weeds and pulverize

or scarify the surface soil.
t . i „„^

A second type, used between the rows of truck and

root crops, is in reality a combination horse-drawri hoe

weeder, and cultivator. The hoes are broad and flat

and by passing almost horizontally just beneath the

surface of the soil, cut off and destroy weeds and at the

same time form more or less of a surface mulch.

The roller, or packer and planker.

The roller as originally used was a tree-log. This,

however, did not operate satisfactorily. Wrought- and

cast-iron rollers succeeded the wood and they are iiow

also made of concrete in some cases. Like the disc-

harrow, rollers and packers usually have wooden

bearings to reduce the friction. '

.,

While fairly deep general pulverization of the sou

is desirable, the loose mellow seed-bed shoii d be rather

shallow and the plowed soil below be well packed to

conserve moisture. ,

The iron roller (Fig. 2266) not only compacts the

soil but effects considerable pulverization in the w-ay of

smashing clods. The smooth surface left by the roller,

however while desirable from the standpoint of mow-

ers bind'ors, an.l so on, permits excessive surface evap-

oration and consciuont loss of soil-moisture. This con-

dition is remedio.1 somewhat by following the roller

immediately with a

harrow, thus produc-

ing a surface mulch

and breaking up
evaporation.
Tho roller jiulvor-

izer or pulvori/.or-

packor (Fig. 2267)

may perhaps bo used

to better advantage
than the smooth
roller. This type of

roller compacts the _
subsurface soil and 2265. Another form of spring-tooth

pulverizes the surface harrow.
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soil, leaving more or less of a mulch to prevent evapora-
tion. Similar claims arc made for corrugated and
tubular rollers.

A .so-calU-<l subsurface packer, consisting of a series

of wheels with wedge-shaped tread, is on the market,
for which many claims are made.

2267. One form of roller pulverizer or packer.

The Montana Experiment Station has been instruct-

ing the farmers of the state how to make their roller

pulverizers of concrete. A circidar has been issued
describing and illustrating this method in detail. It is

stated in this circular that the roller should weigh not
less than 22.5 to 2.50 pounds to a foot of width. This is

provided the roller is not used on moist soil. The con-
crete roller described is about 19 inches in diameter.
The planker (Fig. 2268) or clod-smasher is a home-

made wooden implement which is very useful for crush-

ing clods and for surface-smoothing. In fact, on some
Hawaiian soils the wooden planker has been successful

in pulverizing the top soil when both the disc- and Acme
harrow's have failed. The planker is effective in listed

corn after the first plowing when the soil tends to be
cloddy. The weight of the planker may be gaged

2268. The planker.

according to the type of soil. The planker is more gen-
erally successful when the surface soil is rather dry.
When the soil is wet and sticky, it may cause more
harm than good by causing excessive packing of the
soil. This also applies more or less to the roller.

CuUivalvrs. ^
The term cultivator is applied to a number of tillage

tools. These are surface tillage tools but are usually
equippefl with shovels or discs instead of teeth and
some of them till the soil to a slightly greater depth
than the harrow.

Ciiltivators are more generally used between the
rows of growing crops, corn in particular. Corn-stubble
is, however, frequently cultivated in the spring with a
corn-cultivator previous to listing the corn. The main
purpose of cultivators is to destroy weeds, pulverize
and ventilate the soil, and thereby conserve moisture
and plant-food.

2269. Garden or truck cultivator.

The cultivator has developed from the single-shovel

and double-shovel cultivator, which cultivatefl only
one side of a row, to the single straddle-row and double
straddle-row types. The single- and double-shovel types
have also developed into cultivators having from five

to fourteen shovels which are used for cultivating

between two rows.

These are used
almost exclusively

now for garden and
truck crops. Fig.

2209 illustrates a
common type of

garden cultivator.

These are made for

both horse- and
hand-power.
Corn - cultivators

are of several types.

There are single-

row walking-culti-

vators with and
without tongues,
and single-row and
double-row cultivators. The tongueless or "speechless"
walking-cultivator is a rather old type and its use in
the corn-belt now is rather limited. When standing
still it was likely to fall in a heap if not held steady.
The single-row four-shovel walking-cultivator with

a tongue (Fig. 2270) is a very effective corn-cultivator,
particularly for second iilowing. However, a strong
man is required to operate a walking-cultivator,
especially during second plowing when considerable
care is required not to injure the corn and at the same
time to effect thorough cultivation and destroy weeds.

Riding-cultivators are in very general use now for

corn-cultivation. Fig. 2271 illustrates a common type
of four-shovel single-row riding-cultivator. The shovel
gangs are hung on springs and the shovels themselves
are also sometimes fitted with springs better to with-
stand shock. The operator regulates the depth of the
shovels by hand levers, maintains the required depth,
and guides the gangs with his feet, the guiding being
frequently aided by a hand lever.

Corn-cultivators now have four, six, eight, and some-
times ten shovels. While the four-shovel types do very
good work, the six-shovel types effect a rather more

2270. Walking single-row four-shovel tongue cultivator.

2271. Riding single-row four-shovel cultivator.
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intensive cultivation. In tho opinion of tunny f:innors

in tho ix)ni-bolt. inoreasins the niunlii-r of .shovels over
sL\ not only im-reases tho draft but tho ilittioulty in

operating. Tho oultivator shovols aro holtod diroclly

to a shank. Tho shank is-iisii;illy attaclioil to tho boani
so that it may bo raisoil or lowonnl. W'horo no provision

is niado for takiiifi tho shook oansod liy tho shovol
strikinc stones. root.s. or stumps, tlio shank is lunij; by
one bolt and fastonotl into nlaoo by moans of a woodon
pep. Thus when tho shovol strikes an obstniotion, the
wooclen peg breaks and allows tho shovol and shank to

2272. Different types and arrangements of cultivator gangs: 7, steel beam, four-shovel; 2, steel

beam, six-shovel; J, steel beam, V-spring trip, six-shovel; ^, steel beam, V-spring trip, four-shovel;

5, pipe beam, four-shovel; 6, pipe beam, spring trip, four-shovel; 7, steel frame, V-spring trip, four-

sbovel; 8, steel frame, V-spring trip, six-shovel; 9, steel beam, universal spring trip, four-shovel;

lOt steel beam, universal spring trip, six-shovel.

turn back without breaking the beam. Fig. 2272 illus-

trates .several arrangemont.s of cultivator gangs.
Com is asually cultivated three or four times. At

the first cultivating the com is usually very small and
the operation con.sists mainly of killing weeds and
stirring the soil. The shovels arc usually fumed so as

to throw the soil away from the com, ami fenders are
provided to protect the com from clods and soil which
are thrown t^jward it as the cultivator shovels tear

through the Sfiil. At the seexjnd plowing the shovels are
not tumerl quite so much and it depends largely on the
size of the com whether the protecting fenders are used.

nut at tho time of .second plowing the weeds are usually
thicker and tho soil drier and harder so that the Djiora-

tion is usually a dillicult one. The third plowing is

often tho "laying by" plowing. Corn is, however,
often not laid by until the fmnth and sometimes the
fifth jilowing. .\l this jilowing the shovels are turned
so as to throw tho soil toward the corn, hilling it up
around tho roots. An objection made to the shovel-
cultivator for laying by is that it cuts the corn roots.

.\ surface cultivator is now used for this iiurpose which,
it is claimed, does not cut the corn roots but throws

the earth well toward the
corn. Fig. '1'11'A illustrates

a cultivator of this type.

Disc-cultivators are al.so

used for cultivating corn
and other row crojjs. The
discs may be regulated to
throw the earth toward,
or away from, the com.
Fig. 2274 illustrates a cul-

tivator of the disc tyi^e.

Another type of single-row
cultivator is the single-

row "go-devil" which is

equii)ped either with
curved knives or discs

and operates usually on
wooden runners. This
cultivator is often used
for the first and second
cultivation of listed corn.

Fig. 227.5 illustrates a "go-
devil" of the disc X-Ypc.

Two-row cultivators of

both the disc and shovel
types are now in use. It

has been found that these
implements require con-
siderable practice for

satisfactory operation. In
addition, the rows must
be straight and parallel

and the weeds few. It is

difficult to cultivate satis-

factorily where irregulari-

ties in the rows are en-

countered. The draft also

is practically double that
of a single-row cultivator.

On the other hand, it is con-
tended that they do good
work under proper condi-

tions. The writer's experi-

ence with a two-row disc-

cultivator in listed com
was satisfactory for the
first plowing. Fig. 2276
illustrates a two-row com-
bination disc- and shovel-
cultivator. There are
many such combination
machines in use on
single-row work, especi-

2277 illustrates a two-rowFig.ally for listefl com
shovel-cultivator.

There are many other special types of cultivators

adajjtod to diffc^rent special kinfls of work. Fig. 2278
illustrates a cultivator which is especially adapted to
ort'hard cultivation. It is impossible here to cover all

the types, but they all have practically the same pur-
pose in view.

It is imjiortant that cultivators be well taken care of

and that their operation and adjustment be studied
so as best to .a<lapt them to the re(|uirements of a cer-

tain kind of cultivation, ("ultivator shovels should be
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kept in }H>o<l condition. Tliey should scour the same
as the niol(lbo!ird-]ilo\v and should, therefore, not be
permitted to become rusty. They are usually soft-

centered with hard smooth face.

Conclusion.

It has been attempted in the above to describe only
those tillage implements which have long been in

common use on progressive farms and have undergone
a stea<ly development, and to illustrate examples of

common t>^)es, not to recommend any of them.
The actual construction of the different types is

touched on but briefly, but it is hoped that the (liscus-

sion will be
sufficient to

give one at
least a gen-
eral idea as to

the common
types of tillage

tools and their

operation. As
regards main-
tenance, it has
long been
known that
tillage imple-
ments will not
operate satis-

factorily if not
well taken care

of. They should
be protected

from the weather and bearings should be well oiled

both when in use and when not in use. .Scouring sur-

faces should be protected from rust. And lastly, in the

choice of tillage implements, considerable judgment
should be exercised. Only strongly built machines
should be selected. Bearings should be boxed to pro-

tect them from dust and dirt. Convenient and easy
adjustment and operation may well be considered. It is

also often true that a dollar spent on a good machine
is worth several spent on a poor cheap one.

It is thought that a certain amount of study and
investigation along the line of tillage machinery will be
advantageous to any prospective farmer and may be a
source of additional information to the old experienced
farmer. Robert W. Trullinger.

Tools for the orchardist.

Orchard tools may well be classified into three
groups,—cultural, pruning, and harvesting implements.
The first group comprises, with a few exceptions, the
usual agricultural tools commonly used in a region

for soil culture and probably require only a brief dis-

cussion. The implements used in pruning and in har-

2273. Surface cultivator.

vesting have been developed for a more specialized

tJTJe of work and sliould be consideretl more in detail.

No particular brand or make of tools will be recom-
mended in this article but the writer will endeavor in

some cases to point out the defects or the good points,

as the case may be, of difTerent types or

classes of implements.

Cvltural implements.

An ancient and favorable tool is the

plow, in the long
development of

which extended
engineering
skill has been ex-

pended. It might
be supposed that
in its development
a highly special-

ized type would
have been evolved
for the rather
exclusive use of

the specialized in-

dustry of the fruit-grower. Such, however, is not

the case. In the huge mountain orchards of the

Appalachian range, one still finds the old shovel-plow

used extensively and doing efficient service. Many of

the orchards have been planted on newly cleared land

and about the only implement which can successfully

dodge stumps and tear up the root-bound soil is a strong

oak-beamed narrow-pointed shovel-plow. For working

the ground close to the tree, a long-beamed shovel-

plow is used, so constructed that the plow sets off to

one side, enabling both horse and driver to walk well

away from the row. Between this crude tool and the

heavy three- four- or six-bottom gangs hauled by a

tractor, are all kinds of deep-tillage implements used in

the orchard. The average fruit-grower with a moderate-

sized orchard, carrying a good cover-crop to be worked

2275. "Go-devil" corn-cultivator.

2274. Disc-cultivator.

2276. Double-row disc- and shovel-cultivator.

up each spring, will still cling to the modern two-horse

plow. In light soils a cover-crop may be satisfactorily

incorporated into the soil with a disc-harrow or a light

three-bottom gang-plow.
A tool well adapted for this work is the cutaway type

of the disc-harrow. This machine will chop up and
work into the soil a heavy cover-crop and put the sur-

face into a fine tilth at the same time. In old sod

orchards where the roots are so near the surface that

plowing is difficult, the cutaway will often work up
the surface into a sufficiently good condition to act as

a mulch. It is not advisable to use less than an 18- or

20-inch disc, as the large size is a comfort when heavy

work is to be done antl the draft for light work is not

appreciably greater than in the smaller sizes. For cul-

tivating trees, the reversible extension type is to be

preferred, as it enables one to throw earth either toward

the trees or away from them.
The greatest advance in cultural implements for the

orchard is found in the harrows, cultivators, and the

like, used for shallow cultivation to maintain a dust

mulch. The advent of low-headed trees brought about

the extension harrow adai)ted for working under low-
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2277. Double-row shovel-cultivator

Kree xT.-i with a niininuim amount of horso-powor
large art.i. wiui

^^^^^^^ dosigned for

^rSl SCVlor £o,i,,g ..J .11,™ ..n,„l, lor

2278. Orchard cultivator.

tions are favorable for their use and the thou.c

design depend.s upon the local conditions.

C^no interesting development of the t^Ij^lj'^'f
«^J

,. ;. fi.iind in the mo or eultiviitor. llns ugm.

unwieldy.

Pruning impkmenls.
, „ .^

-Itlipr 'i sliditlv crooked hiuvk bill), or a sii.uy

ZlnS^hXrZ. forerunner of blisters and ill

^' Great ingenuity has been displayed in designing

and California types are satisfactory and conve

a feature which sometimes
S?"fblntnest.^r roundness

:UffieIilty has been overcome ar^ely in t^e ^-- and

A:neric:an R'--,Pf, f^Tt ^Ss ar'e'somewhat finer

l^SMKi::^ thJ'calil::! Patt^r^and^- be i.ed

:- ^r^^tht^s^c^^^ry
from between these two excellent t^pe^ °

but have no

and unduly tire the hand^
^^^ lopping off

,.S-|;;^nches thal^^an^ cut'lith the hand-shears.
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Much the same principles of bla<ie-constniction apply
horo as in tho hand-shoars, the tliinfi to bo considered
beiiis. first, ability rcaiiily to grasp the branches even
though closely crowded, and secondly, po\v<'r to make
the cut. The draw-cut type is inuloubtcdly tlie most
powerful and fairly well designed for gra-sping the
limb. These shears are heavily built and the weiglit is

sometimes objectionable. The double-cut type has
blades .so curved that it requires a wide opening of the
handles to accommodate even a small limb. Of the
other t)7)es, the tapering blade and Cartright patterns
are the best, as they combine power and ease of opera-
tion through a high degree of effieiencj'.

Pole-pniners are designed for light pruning on such
limbs as might be liifticult to reach by hand-pruners
and are speci:Jly adapted for rather small trees, such
as peach, pear, cherry, plum and young apple trees.

There are three tj'jics,—the pole-hook, pole-saw and
pole-shear. Many of these are used in combination
on the same tool. The blade in the pole-shear is often

too light and is easily sprung out of shape in orchard
work. The more elaborate shears and combination
tools are usually somewhat cumbersome and unhandy
in the orchard. The chisel-points used on some tools

are of little if any value. For working in shrubs and
brambles, it is difficult to find a more satisfactory tool

than the bramble-hook.

2279. Types of step-ladders.

It seems to be a prevailing opinion regarding pru-
ning-saw's that the "Duplex" or double-edged saw should
not be allowed in the commercial orchard. Even the
most careful pruners will frequently gash the wrong
limb with the back of the saw. The saw that comes
nearest to filling all qualifications for pruning must be
rather wide near the handle to give rigidity, and taper
to a narrow point to allow close work between branches.
The teeth should be of only moderate size but should
have a wide set. Some prefer the swivel-saws but it

requires practice to make a straight cut with them.
The tapering swivel is of little use as the back makes
it difficult to cut through a large limb. The California

draw-cut tj^pe has many advocates and will cut rap-

idly, but it is adapted for small trees rather than gen-
eral orchard use.

Harvesting implements.

Harvesting implements naturally group themselves
under two classes,—those used in picking and those
used in packing.

First among the picking implements comes the ladder.
One of the early types of ladders consisted of a jiole

about 4 inches in diameter split at the base and spread
apart, and provided with short cross-arms or pins at
12- or 14-inch intervals from the bottom to the top.

This ladder, which is still used in some regions, is not
well adapted for orchard service by reason of the side

arms catching in the branches and interfering with
ease in handling. Of the ordinary ladders, the type
which is drawn together to a point at the top is far

superior to all the others. The pointed apex is easy to

insert into a tree and will rest securely and safely in

2280. Four-legged ladders, for use
on level land.

the crotch of a small limb, when a wide ladder would
press inward and split off the limb. The base of the

ladder should be well sjirung to give stability when
resting against a tree. The maximum limit of length
which is [jracticable to secure in ladders of this type is

2t) or 2S feet and even these lengths are cumbersome
and difficult to
handle. A modi-
fication of the ordi-

nary painters' ex-

tension ladder with
a pointed ajjex is

probably the most
convenient to use
in picking the tops
of trees 30 feet or
more in height. One
should pick such a
tree once for the
ex^perience and then
make a vigorous
application of the
pruning-saw some feet below the top.

For the picking of fruits from small trees, some type
of step-ladder is used. The best kind for the com-
mercial orchard is the tripod type in which the brace
or sujiport consists of a single leg. This will rest firmly
upon uneven ground where it would be next to impos-
sible to place a four-legged ladder securely. There are

several forms of these ladders; those shown in Fig. 2279
are probably the most serviceable kinds. These ladders
may be used as long as 10 or 12 feet, but 8 feet makes a
more comfortable and practical length, particularly if

the ground is slightly uneven. Some ladders are pro-
vided with an adjustable iron base for side-hill use or

for service upon very uneven ground, which work fairly

well but are rather heavy to carry, and the iron base
sinks into the soil too much. Some peach-growers use
a modification of the step-ladder in the form of a low
platform on light legs. The four-legged ladders are

shown in Fig. 2280; and forms of tree-ladders and
extension-ladders in Fig. 2281.
The ladders described above are the ones mostly used

by the experienced orchardist. For the orchard of the
amateur and home grower, many elaborate or modified
forms are offered, but while these are interesting they
give way to simple pattern when the grower learns how.
Another device that often appeals to the novice is

the mechanical picker. Here many designs and styles

may be offered,

most of them con-
sisting of a long
pole with a cup at
the end. The pole
offers little oppor-
tunity for elabora-
tion but in the form
of cup, method of

attachment, form of

hook for dislodging
fruit and other
details, inventive
genius has enjoyed
an u n r e s t r i c t]e d
field. Ingenious
though these de-

vices may be, their

field of usefulness is

extremely limited.

For picking ap-
ples, pears and
peaches, the round,
sm o o t h - s t a V e

,

swing- handle, half-

bushel basket is 2281. Tree-ladders. At the left are
probably the most two forms of extension-ladders
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l>ractio.il jind widely used receptacle. Thefniit will imt

bruise wlien places! in this, and the swinsiin;; handle
enables one to let it down insiile a barrel and empty the

fruits without dwpping them from a distance. Wire or

rwich-woven baskets cjvuse iinneeessary bruisinj; l)e('ause

of their sharp and uneven surfaces, ^iany persons use a
pjlvanizini p:ul wliich discourages carelessness in drop-

ping apples into tlie receptacle, as tiie noise can be
heiml for some distance.

2282. A good packing-table for box fruit, with canvas bottom and
racks at two diagonal corners for holding boxes. (C. S. Wilson.)

Picking-bags are made in a variety of forms from
the simple grain-bag hung over one shoulder on a
strap attached at the top and bottom, to the carefully

made apron-like pouch hung in front of the picker by
straps over each shoulder. When used carefully, the

fruit will not be badly bruised in the bags, but the
average workman with a small sense of responsibility

will bump the bag against the ladder and in descending
will often let it rest from round to round to ease the
weight upon his shoulder. It often happens in such
cases that 90 per cent of the fruit is more or less

bruised before it reaches the packing-tables.

In the packing of all kinds of fruit, very much
depends upon the use of a good packing-table. If this

table is not properly constructed, the speed and
efficiency of the sorting-crew will be cut down and a
poorly packed bo.\ or barrel will often result. The
orchardists have realiz«l this and are now using over
practically the whole country the same type of table

which by experience they have found superior to all

others.

For the packing of apples or pears in barrels, the
tilted, slat-bottomed table is almost viniversally used.
The body of the table is from .'ij^^ to 4 feet wide and
from 6 to 10 feet in length. The sid&s ami ends are of

inch material 8 inr^hes wide and the bottom is covered
with slats 1 inch square running lengthwise of the
table and space<l 1 inch apart. The legs are of 2 by 4
or slightly smaller material, 39 inches long at the lower
end and 45 to 48 inches at the upper end. This allows
sufficient height to place a barrel under the lower end
and gives it enough pitch to keep the apples rolling
down toward the lowrT end where the table is narroweil
by a diagonal board to a funnel-like opening about 10
inches wide through which the fruit rolls to an apron
over the top of the barrel. .\s the slack of the apron is

fiUerJ, the packer lowers it carefully into the barrel,

having meanwhile stopped the stream of apples by a
gate, or with his hand.

2283. Two simple screw
barrel presses.

The box-packers have ))ractically standardized the
tyi)e of table suited to their needs. The bo<ly is in the
form of a S(]uare 4 feet on a side and covered by a can-
vas top which sags slightly and forms a receptacle to
hold the fruit . The legs are 3 feet in length and should
l)e of 2 by 4 material well bracwl. From opposite
diagonal corners the sides and bottom ])ieces extend
12 inches to form a rest for the boxes. This table,

illustrattvl in I''ig. 22S2, is often made much longer and
tlie top divided into several compartments simi-
lar to the one described so that it would be
adapted to use in a large packing-house. The
fruit is first graded and each grade placed in a
seiiarate section so that the packer works with
only one grade at a time.
The peach industry has not developed its type

of ])acking-t,'ible to a form as standardized as
lias the apple industry. There is, however, a
style of |ieach-pa(^king table in rather general

use for putting up the six-basket Georgia carrier. This
table is somewhat like the long box jiacking-table

<lescribed in the last paragraph, except that the com-
I)artments are 3 feet square and instead of the project-

ing box supports, a long shelf

10 inches wide is attached
along the side 10 inches below
the top. Upon this shelf the

packers rest their carriers

and reach over them for the
fruit upon the table. A simi-

lar shelf is built on the
opposite side to accommo-
date the baskets of the
graders as they sort the fruit

into several grades. Over the
packing-table at a convenient
height is usually suspended
another shelf to hold extra dividers, baskets, and other
materials.

Several types of box-presses are upon the market,
but equally good ones may be built at home. The one
illustrated in Fig. ^284 is a common type and is not
difficult to construct. The iron clamps which may be
easily made by a blacksmith are attached by pins and
should be adjustable to accommodate boxes of different

heights. Barrel-presses are of two kinds, lever and
screw. They are equally good, the choice between the
two being one of personal preference. The lever presses
are a little more rapid and are also more tiring upon
the operator. A narrow iron circle is preferable to the
customary bar across the top, but this circle must not
be large and unwieldy or it will interfere seriously with

the operator's
movements in

placing the
head. The
simpler the
construction of

the press, the
better. Two
common types
of screw presses

are illustrated

in Fig. 2283.

The mechan-
ical grader is

one of the most
recent and pro-

bably the most
significant de-
velopments in

packing imple-
ments. The

2284. A press for box fruit. The clamps,
f^

''"''^"'^f .

°^

worked by a foot-lever, press down the cover these macrimes
until it can be nailed. is a clear indi-
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cation of the spread of the iiioveineiit for better pack-
ing tliroujiliout the country. It is impossible here to

discuss the details of the various types of this machine
(sec Packing, Vol. V). In peneral they are so arranged
that the fruit is carried over graduated holes, beginning
with the smaller and ending with the largest sizes. In
some cases these holes are in the form of a screen, in

some a gradually widening groove or channel answers
the purpose, while in still others ingeniously arranged
spiral rollers or fingers force the fruit from one cup or
hole to another until it is finally deposited in its proper
receptacle. These machines are just emerging from the
experimental stage and will doubtless be greatly im-
proved in the near future, but it is worth noting that
they are already giving good satisfacti(m. It is a safe

prediction that in a few ye;irs they will be found in

practically every up-to-date orchard of 10 acres or

more in extent. W. H. Aldekman.

Machines and implements in vegetable-gardening.

The invention and perfection of tools specially

adapted to particular uses and to the needs of different

crops has had a profound influence on the extent of

cultivation and the profits possible from vegetable-
garden products. The character of the tool and imple-
ment equipment for market-garden and truck-farming
purposes necessarily varies with the extent of the
industry, the character of the soil, and the climatic

conditions under which the work is conducted. The
implements required by the gardener and truck-
farmer may be grouped in the following way: First,

soil-stirring implements such as those used in the prepa-
ration of the soil,—plows, harrows, levelers, clod-
crushers, and so on.

Plows.—The ordinary moldboard plow is the best
soil-stirring implement for use on restricted areas large

enough to permit the use of horse-power. When the
operations are of sufficient ex-tent, the mounted plow
which permits of working from one side of the land,

instead of plowing around or back-furrowing, will be
found to have decided advantages for garden use as it

permits the preparation of a strip of land without
making back-furrows or dead furrows.

Harrows.—To accomplish the various needs of soil-

preparation, spring-tooth, spike-tooth, and disc-har-

rows should be available, and of the latter type there
should be not only the ordinary disc- or cutaway-
harrow but also several other types, some of which are
shown in Figs. 2263-2265.

Levelers (Fig. 2268).—One of the most efficient

levelers and clod-crushers is the planker, which can be
made at home by placing three

planks 10 or 12 inches wide so

that the edge of one overlaps its

neighbor 2 to 2^2 inches and the
three are firmly

held together by
bolting them to

strong cross-

pieces placed
about one-fourth
the length of

2285. A hand seed-sower. t^? P'^^^H ^^"F"
either end. In

irrigated sections, a different type of leveler is essential,

but this need not be considered in the equipment for

gardens located in humid areas. In gardens of good
size a roller will also be found of decided advantage.
The second class of soil-stirring implements com-

prises those used for crop -culture. Those that can
not be dispensed with are the five-tooth cultivator,

equipped v\'ith teeth differing in shape and size to meet
the requirements of the various crops. The spike-tooth
harrow {Fig. 2261), which has a similar frame but has
numerous slender teeth in place of the blades of the
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2286. The hand wheel-
hoe.

one above mentioned, is another almost indispensable
implement. Beside these horse-ilrawn implements,
special tools, such as seed-drills for particular crops to

be operated either by hand (Fig. 228.')) or horse-power,
will be needed. A battery of seed-drills is sometimes
devised, for sowing several rows at a time. These are

similar to fertilizer-distributers, which permit the op-
erator to broadcast the fertilizer over the whole width
of the row or to scatter it as a side-dressing near the
base of the plants in adjacent rows. The implements
neetled for hilling, cultivating, or digging particular

crops are to be determined by
the character and extent of the
crops grown.
Hand implements for cultural

purposes.—Implements for hand
work are quite as essential :is

the more expensive and more
effective horse - drawn inven-
tions and no garden can be suc-

cessfully cultivatetl without a
variety of hand-hoes, such as

broad, pointed, and scuffle-hoes

as well ;is an equipment of wheel-
hoes with adequate attachments
for performing the various opera-
tions necessary to the successful culture of small garden
plants. Besides these, hand-weeders, dibbles, and
trowels cannot be dispensed with.

Among the special soil-stirring implements worthy
of consideration are the following:

The Meeker disc-harrow.—The successful germina-
tion of small seeds depends more upon the preparation
of the soil than any other single factor. The market-
gardener has a number of small-seeded plants to handle
and the quick and adequate prejiaration of the soil .is

an important matter. Before the Meeker disc-harrow
came into use, the work of preparing a seed-bed for

small seeds had to be done by hand. By the use of this

implement, the final preparation of the seed-bed can be
accompUshed by the use of horse-power in as satisfac-

tory a manner, in much less time and at less cost, as

it can be done by hand. This implement fines, levels,

and compacts the surface soil. In fact, it does the work
of the steel-tooth garden-rake in an extensive way.

The loheel-hoe, shown in Fig. 2286, of which there are

many modifications, has played an important part in

the evolution of modem truck- and market-garden
industries. In the hands of a skilled operator, it can be
made to perform a major portion of the operations

possible with the hand-hoe or broad hoe and the

amount of execution possible is multiplied many fold.

The scuffle-hoe, which is a very slight modification of

the ordinary hand-hoe or broad hoe, as shown in Fig.

2287, has not only minimized the effort needed to

accomplish certain results but has at the same time
placed at the disposal of the skilful operator a more
effective implement. The combination of these two
factors, conservation of effort and increased efficiency,

should mean lessened cost in the operation to which
the tool is adapted.

Next to the soil-stirring implements, those which
distribute the seed either in drills or hills, as the special

crop may require, and those which distribute fertilizers

to stimulate the growth of such crops, bear a very inti-

mate relation to the success of any horticultural enter-

prise.

The perfection of reliable row- and hill-dropping

drills for sowing extensive garden areas has greatly

reduced the cost of producing many crops. The combi-
nation of seed-sowers by the use of special carriages,

which are used in sowing spinach and kale on four- or

five-row beds, or for planting large areas of hoe-crops

such a-s beets, carrots, onions, radishes, or even cab-

bage, has greatly augmented the uses of the seed-

sower and reduced the cost of seed-sowing.
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The adapt ftt ion of fortilizor-ilisliilnitinji dovires to
thesiHxl-drill still flirt lior nxluces the l;il)or-cost itivolv«Hl

in the pnHliiction of those crops rciniiring or permit tiiin

the distrilnition of fertihzers with the seed. Such inven-
tions make it jxissilile to substitute brute-foree for

nian-)Hnver to a inarktxl di^ree, thus increa-sin}; the
oflieieney and productive eajiaeily of the man.

.\iiother but somewhat more eompheated device
which K>nds itself in a number of labor-savin); ways to

the work of the market -(gardener ami truck-farmer, is

the McWIiorter fertilizcr-<listril)uter. This device i.s

built for haiui- and horse-jiower. It is so adaptable as
to be readily aiijusted for sowing fertilizers broadcast,
or in drills, or !»s side-drcssinsi to plants in rows. Tnick-
prowers have lonu ago leariKxl tiiat in order to secure
best results, fertilizers should be api)lied at particular
periods in the life of the ])lant as well as in definil(!

quantities in a special way. This implement meets
these several needs more completely than any other
fertilizer-distributer yet devisetl.

One of the minor im])lcments worthy of mention in

this connection is the celery-hiller. In those .sections

2287. Various fonns of hand-hoes. The common square or
broad hoe runs through the cut. Above it is a weeder and one
form of scuffle-hoe. Below at left is a common'kind of scuifle-hoe;

and below it is a hand-cultivator. Other special hoes are shown.

in which autumn celery i.s extensively produced for

storage, the crop is partially blanched before it is

stored. Until recently this blanching was chiefly

accomplished by banking the plants with earth. When
done by hand, this is a long, tedious and labor-consum-
ing task, but with the aid of the celery-hiller operate*]

by horse-power, human effort has been largely replaced
and the cost of the operation has been correspondingly
rerJuced. The onion-topper is another device which,
like the celery-hiller, has reduced the amount of irk-

some and expensive labor in handling a crop.
It often happens that a recombination of elements

results in a (l<rvice of sjjecial merit in aecomjilishing
irniwrtant results. A combination of seed-drills is an
achievement of this character which has solvf^l an
impfjrtant problem in connection with the planting of
spinach on raised be<ls. The climatic conditions, the
texture of the soil, and the drainage requirements of
the spinach plant have made it necessary that the crop
be grown on four- to six-row raised beds. After these
have been [)repar(xJ, the tramping of operators to sow
the secfi with ordinary hand seed-<lrills would be
objectionable, the work would be difficult and expen-
sive. Tlie battery of drills operated by horse-jjower has
wilvwl the problem for spinach as well as for jjlanting
sugar-beets and the sowing of onion seed for sets. In

fact, in some cases a tractor has supjilanted the bat-
tery of seed-<lnlls.

Some of the imiilemcnts that have had an e])och-

niarUing influence on the crops, the special problems of

which they were designed to meet are:

Transplaiilcr.- The degree of perfection which has
been attaine<l in l-hi- modern trans]ilanting devices has
liractically taken all the "bai'kache" out of the exten-
sive culture of all trans])lanl('d crops which are grown
far enough ajiart- to permit the use of a slow team to
propel the ])lanter. Such crons as cabbage, cauliflower,

sweet i)otatoes, tobacco, and strawberries lend them-
selves to planting by this type of imjilement. Such
crops as onions and celei'y, which arc also trans-

plante<l, cannot be successfully handled with the mod-
els now on the market. The reason for this is due
to the clo.se iilan ting distances required by such crojjS.

It is not the proximity of the rows but the distance
between the plants in the row that prevents the
success of the machines now available. Preliminary
tests that have been conducted with motor -driven
impletnents of this character indicate that the .solu-

tion of the problem lies in this field, for motor-driven
devices can be geare<l to travel at any desired speed,
but draft animals, while sometimes exasperatingly
slow, cannot be trained to go slow enough to per-

mit operators to set plants as close as 4 to 6 inches
ajjart in the row.

The polato-))lanter.—The invention and perfection of

this device has removed the operation of potato-plant-

ing from the domain of crew labor when potatoes are
grown on an extensive acreage, to the domain of

extraordinary extensive field-planting operations. It

lias reduced the man-labor requirements at potato-
planting season so that a very slight increase in labor
is cajjable of accomy)lishing what on a hand basis would
be almost impossible in many sections where potato-
growing now thrives. There are two general types
of potato-planters which, for convenience, may be
designated the "one-man" and the "two-man" types.

Each of these machines has .special advantages. The
one-man type is less expensive to operate than the two-
man type, but since the operator must depend upon the
precision of a mechanical device unaide<l by personal
supervision to secure the distribution of the seed, and
since vacancies in the field tend rapidly to reduce the
yield of the crop without reducing the cost of cultiva-

tion, the grower shoukl consider carefully whether or
not saving the labor of an extra man at planting-time
is really a gain or a loss at harvest-time. The one-man
type of machine, which uses pickers that puncture the
seed-pieces, is liable to be an important factor in spread-
ing certain types i){ tuber diseases. If such machines
are employed, extreme caution should be exercised to

eliminate from the seed-stock all tubers carrying dis-

eases callable of communication from seed-piece to

seed-piece by means of the metal pickers. The two-
man machine costs more to operate, as it requires two
instead of one man. If the seed has been carefully cut

and the feeder attends to his job, this machine should
give a perfect distribution and a corresponding stand.

These devices are provided with another time- and
labor-saving feature in the form of a fertilizer-distribu-

ting device. These attachments are so arranged as to

place the fertilizer in the row, either deeper than the
seed-piece or to scatter it into the drill in which the
seed-piece is flropped.

The. poialn-diqgcr

.

—Of the special implements
designed to increase the efficiency of horse- and man-
power expended in handling the ix)tato crop, none has
proved more of a boon to the grower than the potato-
digger. It has made it possible to accomplish by means
of horse-power in a given time what it would take
several men to ijerfomi ; to harvest large acreages at

low cost in an incredibly short time; factors of great

econfirnic lulvantage considered from the point of cost
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as well as from that of safoly SJithcring and storiiif; tho
crop. It ofteu hapjx'ns in the northern jjotato-growinp;

areas that the interval between the first killinf; frost,

which is the signal for all hands to begin digging, and
the time when actual freezing temperatures occur, is

\er\' short. It is therefore imperative that the facilities

for digging and storing the crop he capable of accom-
I)lishing large l:v';ks in short periods of time. The large,

strongly built diggers upon which six horses are some-
time used are implements of this tj'pe.

The pca-t'incr.—The invention of the pea-viner
promoted the culture of garden peas from a minor
place in tlie market-garden and on the truck-farm to

the position of an acreage crop to be harvested with
machinery and carried to the cannery. It made pea^
canning a factorj- enterprise instead of a side line to
market-gardening and truck-farming.

Implements and devices which assist the grower in

the pro<luction or pre]iaration of his crop for market
are of great economic importance, although often
simple in design antl relatively inexjiensive. Such tools

are well illustratetl by the better types of hand-weeders,
tlibbles, and transplanting trowels. The asparagus-
buncher, is a simple and inexjiensive device which
enables the asparagus-grower to accomphsh two impor-
tant ends—offering his product in uniform standard-
sized bunches and of such length as the trade demands.
Some markets and special trades require stalks of

extra length. By the use of the buncher, a standard once
establishcil can be unifonnly maintained.

While tins by no means exhausts the list of special

implements use<l in the jiroduction and preparation of

vegetable crops for the market, it serves to point out
the place which some of these implements and tools

hold in the commercial production of these crops, as

well as suggesting in a general way the fundamental
equipment of a place devoted to the production of

vegetable crops. L. C. Corbett.

Brief lists of implements for greenhouse and grounds.

The purpose in using tools for working the sod,

either in the greenhouse, garden, lawn or on the farm,
is to secure efficiency and also to save time and labor.

Soil-working tools for greenhouse use are few and very
practical. In many cases, the operator requires specially

constructed tools for the work. The necessity for tools

is also modified by the way in which the plants are

grown and trained. In an article of this kind, the prin-

ciples of operation of the endless list of greenhouse and
lawn tools cannot be discussed; but a list can be sug-
gested of the kinds of mechanical helps that the gar-

dener most needs.
Many simple methods have been introduced to

eliminate crowding and irregular growing in commercial
and also in private houses, where bench-growing is

conducted to any extent. There have come into use,

within recent years, wires stretched horizontally over
beds of roses and carnations, to which the vertical

wires are fastened by clijjs. The method is good, as it

looks neat and prevents irregular growth of the plants
and admits use of proper tools for cultivating. For
this tillage, the Eureka weeder, with short and long
handles, is about the best, being mafle of flexible steel

with narrow teeth, thus preventing seriously disturb-

ing the roots when used for cultivating and weeding.
The method of running the horizontal wires from end
to enfi of the staging is by fastening them to a cross-bar
of 54-inch-diametcr galvanize<l pi|)e, so constructed and
braced as to form an anchor at the elevatifm that
accommodates the height of the plants. Wire pot-

hangers are convenient for overcrowded spaces; also

for such plants that do best by being suspended and
given abundant light and air. These supports may
themselves be classed with greenhouse devices and
implements, and they determine to a considerable

extent tho character of the hand tools that may be
used on the bed or bench.
The watering-can is perhaps the most important

requisite in the greenhouse or conservatory, but for

the commercial house the hose is used entirely for

watering and spraying. The long-spout can, fitted with
brass tubing for attaching the rose or sprinkler, is the
best. The special low can of four-quart size is used for

watering seed-pans and boxes which are often jilaced

at an elevation above the benches. The number of

forms of watering-pots now available is considerable
and represents excellent adaptation of means to ends.

Fumigators are necessary devices against insects.

The combined fumigator and vaporizer acts in a double
capacity, generates tobacco vapor as well as smoke, and
prevents burning, which is often caused by the dry
smoke. The fumigating lamp is used for vaporizing
nicotine extract. Any apparatus of a lamp type will

accomplish this work successfully. The brass syringe

with its varied-sized cajis, coarse and fine, for spraying
or syringing and sold for watering seed-pans and boxes,

is still in general use. Pressure sprayers are a greater

convenience than the syringes and much more efficient

for applying insecticides.

Among many important requisites for the greenhouse,
the thermometer is an indespensable factor, as are also

flower-pots, fern-pans, orchid-pans, orchid-baskets,
seed-pans, and flats of wood used for seed-sowing and
also tran.s])lanting seetllings, soil-sifting sieves for hand
use, specially constructed wheel-barrows for greenhouse
use, pot-washing machinery from the old style scrub-
bing-brush to the revolving brush machine of greater

power and capacity which is used by the commercial
florists.

In large commercial establishments, particularly for

vegetable-growing, where the bench and staging are

no longer usefl, the soil is handled the same as in the
open, with either the spade-fork or plow, but in houses
with side benches and large center staging, the soil is

removed and replaced by hand carrying-boxes operated
by two men, and in modern and extensive establish-

ments by tilting cars running on a continuous cable.

The very coarse soil is broken up and siftetl through
large riddles, 6 feet long and 3 feet wide and standing
on an angle.

Tools for the lawn.

The finished lawn requires constant attention. It

does not demand a great variety of tools, but they
should be practical and efficient. Of the lawn-mowers,
the most recent is the gasolene motor, which has the
great advantage of doing the work of mowing and
rolling in early spring without disfiguring the lawn, as

is the case when using the horse lawn-mower. Steam-
and gasolene-power lawTi-mowers have been in use for

several years, and have hitherto been very heavy and
unwieldy; however, in the recently introduced machines,
the weight is no greater than the horse-power 30- and
36-inch-cut mowers. The operator usually walks in the

rear where he has full control in guiding the machine
and regulating the power. In large park areas, private

or public, the ordinary farm mowing-machine may be
use<I; and in some places sheep may be employed to

crop the grass, as on golf-courses. The old-fashioned

grass scythe still has many uses about large lawns.

The lawTi-sweeper for hand- and horse-power is a
lawn accessory not in general use, but it does finished

work, particularly in late summer and fall, when the
fall and other coarse grasses make their api)earance,

and prevents their seeding for the following year's

crop.

Hand lawn-mowers of low- and high-wheel makes
are now vised in all parts of the world where lawns are

to be found. Without the hand lawn-mower, the ten-

nis-court and the putting-greens of the golf-links could

not be kept in proper condition for use. The crojjping
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of gniss for ap]H\iranoo serves two purposes: it induces

Uiiok pn>\vth and insvires ai> even surface.

The la\m-rv>ller is tlie lirst lawn tiiol useil with ailvei\t

of spriiij;. It closes the surface of the lawn wliicli has

been honeyconilicvi by the frosts and freezinf; during

the winter months, tinfis the soil and ni:uss roots into

close pr^ixiniity, and also presses down the mole-runs.

After sowinn grass stHxi, whether in the idready estal)-

lisheil lawni or in a new one. the rolling |)rocess is csscn-

ti:il. Ever>' horse- or other lawn-mower is equipiicd

with a roller and can be used as a roller only.

Dock-extractors, tlandelion-hftcrs, steel spuds and
knives for cutting plantain are all use<l for extermina-
tinc objectionable weeds, which infest lawns. Scytiies

and grass-hooks (sickles) are the grass-cutting tools to

be uscil where the lawT.-niower caimol be employed.
Grass-shears and border-shears are essential for cutting

2288. Various commendable forms of lawn and garden rakes,

forks and hoes.

grass along the edges of foot-paths, walks, flower-beds,

and also along the edge of carriage-roads. Lawn-shears

are us«l for cutting grass under fences and under trees

that grow close to the groiind. Grass-edging knives

and narrow spades are also used for cutting along bor-

ders and beds in the spring to secure an even edge.

The leaf- and rubbish-cart, the leaf-rack of wire placed

on a broad-tired wheelbarrow, make excellent vehicles

of man-power to transport all kinds of rubbish, tree

branches and leaves from the lawn to the deposit for such.

Lawn-rakes for leaves, scarifying rakes for reseeding and
removing moss surfaces in sha<led portions of lawns are

ascful. Lawn-sprinklers are obtainable! for the Rm;dl

grass-plot, and for large areas of almost indescribable

patterns and capacity, .stationary and revolving.

For even distribution of fertilizers and grass seeds,

the u-sc of the "velvet lawn seeder and fertilizer sower"

is recommended. These machines are so constructed

that they cut .shallow grooves in the sod, sowing th<!

seed directly into the openings to insure gemiination,

also covering and rolling in the same operation. The
fertilizer machine is arranged with a comb similar to a

rake, thus scarifying the lawn before the distribution

of dry fertilizer, as bone, shf^p-manure, nitrate of soda,

ashes, ground lime or plaster.

Tooh for the garden.

Garden tools are in endless variety and there are

special types for either light or heavy soils. The spade

ia still the best tool for the heavy soils, and the dig-

ging-fork for light soils; the hoe persists for all soils.

The .sculllc-lioc is standard for cultivating and weed-
cutting; the Warren hoc for cullivating, furrowing and
ridging; the conunon garden hoc in one, two and three
prongs for cutting weeds and breaking the soil; the
S(]uare and half-moon hoc arc used |)rincipally for cut-

ting weeds and leveling the surface (Fig. '22(S7).

Steel garden rakes, narrow and wide (Fig. 22S8), are
necessary for leveling broken soil. Stccl-bow rakes are
useful for handling coarse cloddy soil.

\\'hcel-hocs, and cultivators with adjustable teeth
for cultivating, iliscs for lircaking clods, plows for

ridging and furrowing, and also for opening the earth
for ])lanting and sowing, are the most practical garden
tools, being great labor-savers. Wlien ])roi)erly and
frequently use<l, they will keei) a garden neat and clean.

Seed-drills are not practicabl(> for a small garden, but
for the market-garclcn they are most imi)ortant, both
for imiformity and economy in sowing the seed,

obviating thinning by hand. The han<l-thinning is an
ex])ensivc operation, wasting the plants that are jiuUed

out, and injuring what are left. The modern seed-drill

is so constructed that it will drop seed at intervals as

well as distribute them in a continuous line. This
form is known as the hill-dropi)ing drill. Some drills

are equii)ped with interchangeable cultivating tools.

The market-gardener does not consider this feature

practicable, and therefore prefers separate drills and
cultivators; but for hotel and private gardens the com-
bined tool is used.

All vegetable seeds, except lima beans, can be sown
with seed-drills; they open the furrow, sow the seed,

cover, press it down and make the mark for the next

row to be sown, all in one operation. The first row being
marked out with garden-line, the marking-iron is set

at the required distance. The double wheel-hoe and
cultivator is the market-gardener's favorite, as it can
straddle the row and cut from each side, thus throwing
to center of row. The operator then rakes out the center,

following between the rows with teeth attached to the

hoe to break the soil. The hand-plow is a favorite tool

for the private garden. It can be set at different depths.

The wheelbarrow-drill in 14- and 16-foot lengths is

the most uniform distributer of grass seeds. Over large

areas, it is arranged with an agitator inside to force

the seed through the openings. The lawn-seeder is

equipped with discs which cut shallow openings into

which the seed drops. Fertilizer-drills are used, as

already indicated, for the field, garden an(l lawn, and
distribute evenly and in the required quantity.

J. Otto Thilow.

Spraying machinery and tools (see also pp. 1057-1060).

In recent years, the appliances and devices for the

application of sprays to destroy insects and fungi have

become numerous and much specialized. As the pests

to be met are many and very different, so is the machin-

ery of the most diverse patterns. Certain standard

practices, however, have developed a line of imple-

ments that meets perhaps four-fifths of the needs, and

some of these constructions may be briefly considered

here. Spraying is now one of the established practices

in the growing of plants.

Pumps.

The spray-pump is the ordinary lift-pump found in

most wells to which has been abided a means of regu-

lating the discharge, thus changing the lift-pump to a

force-pump. If a tight-fitting plunger moves up m a

cylinder, it pushes in front of it a certain amount of aur

and an (uiu.al amoimt rushes in behind the plunger to

fill the space. If the lower end of the cylinder is placed

in water, as the plunger moves upward air is still

driven out at the top l)ut, since none can now enter at

the bottom, there is a tendency to create a vacuum
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and the atmospheric pressure outside the cyhnder
forces the water up towiird the pUinger.
One may swing a door open in one direction but it

closes tiplitly against the jamb in the other direction.

If a simihir arrangement, called a valve, is put at the
bottom of the cylinder, water can then enter but can

4fi
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2289. A, diagram of a simple pump; B, the clapper valve; C,

the poppet valve; D, the ball valve; £, an outside-packed pump;
F, an inside-packed pump.

not run back and the water which enters the cylinder
is thus held. If a discharge-pipe is now placed at the
lower end of the cylinder, as shown in Fig. 2289, A,
and a valve placed in this which swings so that water
can flow out, but not into the cylinder,'our simple pump
will be completed. On the upward stroke of the
plunger one valve opens and the other closes; on the
downward stroke this action is reversed and the water
is driven out the discharge-pipe.

The water from such a pump would come in spurts
with each stroke of the plunger. If an opening is made
in the bottom of an air-tight chamber, or tank, and this

connected with the discharge-pipe, we have a means of

preventing these spurts and maintaining a steady pres-

sure at the discharge. WTien the piston moves down-
ward and water is sent into the discharge-pipe, some of

it is forced up into this air-chamber, compressing the
air as it enters. WTien the plunger starts backward,
this compressed air can then expand and force out the
water. Thus, part of the time, water is leaving the
discharge directly from the push of the plunger and
part of the time from the expansion of the air in the
pressure-tank.

There are three general types of valves: (1) The
clapper valve consists of a flat plate covering the valve
opening and hinged on one edge so as to swing in the
manner of a door (Fig. 2289, B). Frequently the face
of the plate is covered with nibber or leather. Except
in a few of the cheaper hand-pumps, this valve is not
found in modem spray-pumps. (2) The poppet valve is

one of the most widely usefl forms, especially on the
cheaper pumps. It consists of a flat plate with a tongue
projecting at right angles and acting as a guide to hold
the plate in place over the valve-opening (Figs. 2289, C,
and 2290). A flake of rust or a ijarticle of the spray
mixture is liable to catch under the plate and prevent
the valve from closing tightly. (3) The ball valve has a
metal ball resting on the round opening (Fig. 2289, I)).

The upward movement of the liquid raises the ball but
downward pressure only holds it more firmly in place.

Usually a cage is constructed over the ball to prevent
it from falling out of place. This type has generally
proved the most satisfactory. The constant shifting

of the ball tends to grind the valve-seat smooth and
prevent any foreign particles from holding up the
valv(? off the seat.

The air imjirisoned in the pressure-tank acts as a
spring to equalize the discharge. If the spray pulsates,

it shows that the t;mk is too small or that it has become
fillwi with water instead of air. Hand-pumps with a
relatively long time between strokes of the plunger
require a larger ijressure-tank than ilo power-pumps,
especially those having two and three cylinders. Most
tanks are cast-iron and are very heavy; also, with cast--

iron, there is always danger that a thin place will give
way under pressure antl cause serious trouble. Sheet-
steel tanks are lighter anil better. All power-pumps and
many hand-pumps are supplied with a pressure-gauge.
This is usually attached to the pressure-tank.

It is essential that a relief-valve be supplied since
most ijower-pinnps can easily be made to develop a pres-
sure too high for the pressure-tank and hose to stand
with safety. These valves are so constructed that they
may be set to act at any desireti pressure. The usual
type is a ball or poppet valve held in place by a power-
ful spring whose tension can be regulates] by a set-

screw. When the pressure of the liquid on the valve
becomes greater than the push of the spring, the valve
is raised and the liquid then passes back through a pipe
to the spray-tank. Such valves frequently cause trouble
by the uneven wearing of the valve or valve-seat and
the corrosion of the spring and working parts.

A few pumps are now supplied with relief-valves so
arranged that when the valve is raised the pressure-
tank and discharge are cut off from the pump, and the
liquid leaving the pump flows freely back into the spray-
tank. This causes no wear on the relief-valve and, since
the pump does not have to work ;igainst pressure while
the valve is in action, it leads to a considerable saving
in power.

If valves held without loss, and no material leaked
past the plunger-packing, the discharge of the pump
woidd be equal to the area of the piston-head multi-
plied by the length of the stroke. Valves always leak
back to a greater or less

extent and the packing is

seldom entirely tight, so

that the actual and theore-

tical discharge are not the
same. The difference be- p—

^

tween the two is called p""^IS

This will xrc:the "slippage.'

sometimes run as high as 50 L
per cent when the valves t^J/
are not fitting tightly.

In using a hand-pump,
it is less tiring to make a
few strokes against heavy
resistance than to make
many strokes against a
lighter resistance. For this

reason pumps designed for

hand use should have rela-

tively large capacity. On
the other hand, large capii;-

city should not be ob-
tained by increasing the
diameter of the plunger
beyond a certain point. A
2-inch plunger when work-
ing against 100 pounds
pressure requires over 300
pounds of energy and even
with the well - pl.'inned

leverage of the long pumi>-
han<lle this is about the
maximum which may be
demanded of the man on
the handle.

2290. Section of single-action

pump - cylinder showing poppet
valves and inside packing.
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In most pumps ihoiv is a narrow s|>iu'o loft botwoon
tl\c iiistou iuul the iunor wall of tlu- cliaiiiln'r. This is

filUni with some ono of tho many kinds of packing- Oiu-

of tho (•lu\'i|H\st of those is iiiailo of loosolv roUod tow
strings :mii is sold as "oandK^wiokinj;.' Tho host

kinds aro ivmhinations of canvas and nihhor. It is

IHHir tHxmoniy to buy ohoai> paokiiif;. Tho host doos
not hist vory lonj; and tho tune lost iu replacing poor
paokiiip would pay tho slight extra cost of the better
prados many times over.

No other p;irt of tho pvnnp nviiiiros :vs freqiiont

attention as the paokinn, thoroforo it is important
that pimips should bo so dosiiriied ;us to givo ready
aocess to tho iiacking and also that some moans should
be pro\-ido<l for keeping it tight against tho phmgor.

Considering tho packing only, |nnni)s may bo tlividod

into two olasse*: outsiilo-packed and iiiside-packod.

An outside-packed pump is one in which the packing

Pounds Pressure

2291. Diagram of the pressure and nozzle discharge. The amount of spray

discharged increases rapidly at low pressures but more slowly at higher pres-

sures. The amounts differ with different makes.

is set on the in.side of the pumi)-oylinder and presses

against the outside of the plunger (Fig. 2289, E). Such
packing may usually be reached without removing the

plunger. An inside-packed pump is ono in which the

packing is on the face of tho plunger and presses

agairLst the inside of the pumij-cylinder (Figs. 22.S9, F,

and 2290) thus necessitating the removal of the plunger
before it can be renewed.

All parts, such as valve^s, plungers, and eylindor

lining, which come in contact with spray materials,

ebould be of brass, as this does not corrode so rapidly

as steel. P"or inside-packed pumf)s, a bore<l cylinder is

truer than a drawn tube and so pumps much easier

because of the decreased friction.

A single-action pump is one which draws in the

liquid as the plunger moves in one direction and drives

it out as the plunger moves back. There are r)nly two
valves on such a pumj). When two single-acting cylin-

ders are use<i on the samc^ jiumi) it is called a two-
cylinder, or duplex pump; one with three sucli cylinders

is called a triplex pump.
A double-action pump is one in which the plunger, as

it moves forward, pushes the liquid out ahead of it

and at the same tiino draws in liciuid back of it, then,
as the |)lungor moves back, this second amount of

li(lMi<l is i)usiio(l out and a now charge drawn in behind
the )ilungor. Thus, a com|)loto forward and backward
movement of the plunger shoulil discharge twice the
capai'ity of the eylindor. Such a pump requires four
\al\os and always hjis the packing on the face of the
plunger.

Nozzles.

Spray liciiiids were first apiiliod in a solid stream,
though this Wius usually fine enough to be broken into
drojis by the resistance of the air. The next step
forward w;is to place an obstruction at the end of tho
nozzle so that the stream, striking against this, was
.si)allorod out in fine drops. This method is still in use
in the bordoau.K nozzle, a device that gives a fan-shaped
spray whit^h at high pressures—two hundred jiounds or

mori!—is mist-like. It is not adapted to
fungicides, but may be used in applying
Ijoison sprays.

In eddy-chamber nozzles, the liquid is

thrown into a whirling, or cyclonic, motion
in an eddy-chamber from which it is dis-

charged through a small o|icning. Particles

leave this opening in a direction tangent to

their previous notation, thus i)rofhicing a cone
of spray more or less uniformly filled. There
are two ways in which the rotating motion is

secured in the eddy-chamber: in one, the
liquid enters the chamber through openings
which have much the same pitch as the thread
of a screw; in the other, the liquid enters
through a passage tangent to the outer edge
of the eddy-chamber. The screw-thread noz-
zles are usually straight nozzles, that is, the
lines of entrance and exit are in the same
direction, and are best adapted to use in the
orchard. The tangent-entry nozzles are usu-
ally at right angles to the hose or spray-rod.
Some of them are well adapted to field-

spraying.
At low pressures the quantity of liquid di.s-

charged by a nozzle increases rapidly with
increases of pressure, but at higher pressures
the increase in discharge grows less as the
pressure increases (see Fig. 2291). As the
pressure increases, the size of the spray
particles decreases.

Tho front face of all eddy-chambers is made
by a thin disc in the center of which there is

a round hole, called the discharge-disc open-
ing. The smaller this opening, the finer are

the particles of spray and also the smaller the volume
discharged in any given time. A change from a small
to a large opening may double or triple the discharge.

The wear of a week of spraying may so enlarge the
disc-opening as to increase the discharge from 50 to

100 per cent.

With hand-pumps it is usually desirable to use the
lowest pressun^ which will give a good spray; therefore,

with such pumps, the nozzle-<liscs should frequently be
renewed anfl only those with small openings used. The
discs cost but a few cents. Even with the same size

of disc-opening, difTerent makes of nozzles give a satis-

factory mist-siiray at various minimum pressures,

ranging from as low as thirty to as high as one hundred
Ijounds; therefore a knowledge of the mininuim pres-

sure at which a nozzle may be used is desirable when
one is using a hand-pumj) where the pressure may, at

times, run low.

Sufficient emphasis has not been laid upon the impor-
tance of securing the nozzle best adapted to each pur-
jiose. From what has been said above, it is readily

seen that no small part of the success of the spraying,

especially when hand-i)umps are used, depends upon
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this factor; also the cost for labor and for materials
may be docreiised largely by judieio\is selection of
nozzles ;xnd disrliarge-<lisi's. One may thus regulate
the anioimt and fineness of the spray according to the
size and character of the trees to be sprayed, the outfit

used, and the speed of the men who direct the nozzles.

Spray-hose.

The ordinary spray-hose is made up of one to seven
layers of canvas embedded in rubber. The five- and
seven-ply are the best for use with power-pumps but
the three-ply may be used with hand-piunps.
For spraying purposes, it is not advisable to use a

hose of more than J-^-inch diameter. The added weight
of the larger sizes makes them too awkward to use. For
the trailing hose on a power-rig one of ^g-inch diameter
is best, but for the hand-pump the J 2-inch size should
be used because the loss of power through friction is

less in the larger size.

Wien one expects to use trailers, and this should
always be the plan in the apple orchard, the trailing

hose should be long enough so that the tower-man can
spray one tree while the trailer is finishing another.
Fifty feet is the usual length for the apple orchard.
The couplings are the parts to which the hose is

attached and which screw into the spray-rod and to

the discharge - pipe of the pimip. Improperly con-
structed couplings may cause considerable annoyance
by permitting the hose to pull off. The shank over
which the hose slips should be long enough so that two
hose-bands may be used to clamp the hose upon it.

The holding power of the shank is increased if the
surface is ridged.

Additional equipment for orchard-spraying.

With most of the spray-nozzles now in use, it is

necessarj' to bring the nozzle witliin 3 or 4 feet of the
branch to be sprayed, or at least to raise it as high as
the branch and let the spray drift with the wind. The
use of extension spray-rods is a great help in this. The
rod usually consists of a bamboo cane with an iron or
aluminum core. The iron core is stronger and cheaper
but because of its greater weight it is not so desirable

as the aluminum, especially for the longer rods. An
8-foot rod is usually long enough for peaches, pears, and
low-headed apples, but in many of the older orchards
in New York and New England the 10 and 12-foot rods
must be used.
With most of the sprays and especially so with the

first codlin-moth spray, it is desirable to drive the
liquid down on the tree with one of the rods. To do
this it is necessary that one man be placed in a tower
which is built over the pump or water-tank. The
height of the tower depends upon the height of the
trees to be sprayed. Usually the tower floor is from 5
to 7 feet above the hubs. If a high tower is put on a
light rig there is danger of tipping over on rough ground.
Many towers are now built with an iron framework
and some of these fold back upon the tank when not
in use. See pages 10.57-1060; also page 129.5.

The orchard spray rig usually carries from 100 to

200 gallons of spray solution. Various types of tanks
are used for this purpose. The usual one is a half-

round tank with the rounded part resting on the
trucks; round tanks standing on end, and metal tanks
are also used. For temporarj' use in a cheap rig, two
fifty-gallon oil-barrels can be used.

Slost of the spray mixtures contain matter in sus-

pension and so some means of agitating the liquid is

necessary. A common method is to place two paddles
so that they will swing hack and forth just over the
bottom of the tank and cormect them by a rod to the
handle of the spray-pump. In some power-sprayers a
shaft is run through the tank and two propellers are

placed at opposite ends, each driving the liquid toward
the center.

Types of spray-rigs.

The use of the hand-pump is confined to the garden,
to young trees and small orchards. It is possible to

spray 4 or .5 acres of mature apple trees with a hand-rig
and do the work well, provided an efficient pump is

used, but with such rigs it is usually necessary to use
one more man than with power-rigs and to go somewhat
slower. If a careful estimate of the relative costs were
made before the hand-pump is abandoned for the power-
rig, many would still continue to use the slower method
and, even when a power-pump is purchased, the hand-
pump should be kept in good condition to use in

emergencies and when the ground is too soft for the
heavier outfit.

If only a few bushes are to be sprayed, one-quart
syringes, costing less than a dollar, can be secured.
These work on the princijjle of the atomizer. For the
garden and a few trees, bucket-pumps are satisfactory

and inexpensive though it usually requires two men to

use one. Some very satisfactory one-man pumps are
now manufactured on the same principle as that used
in the pressure-tank of the larger pumjjs. An air-tight

tank, holding several gallons, is half filled with the
spray mixture and the remaining air is compressed by
an air-pump till the desired pressure is obtained.
The barrel-pump is the commonest form of hand-

pump. Its popularity is due to its being cheap, com-
pact, sold ready to use, and having sufficient capacity
for tihe small home-orchard. On the other hand, the
up-and-down motion of the handle is very tiring and
high pressures can not be maintained for any length
of time.

Separate pumps, mounted on a low base and operated
by the back-and-forth movement of a long, upright
handle are much easier to use and will develop a very
satisfactory pressure. Such a pump, either with two
cylinders or double-acting, will run four low-pressure
nozzles and, by using one or two barrels for the spray-
tank, an efficient outfit can be provided at a reasonable
cost.

The traction-pump may be driven by the rotation of

the a,xle for field-spraying, for the vineyard, the bush-
fruit plantation, or for young trees where it is possible

to keep the rig moving most of the time, but it is not
possible to secure sufficient power in this way to spray
large trees. The greatest trouble with many of the rigs

of this type which have been on the market has been
that they were too complicated and, therefore, trouble-

some to use, and costly. The present tendency is to

make rigs which are much simpler. ITsually a good
type of hand-pump is used and is connected to the axle

by means of a puni]>jack or gearing. It is necessary to

have a large-size pressure-tank in order to keep a uni-

form spray.

When the traction-sprayer is used for field-crops and
occasionally in the vineyard-spraying, the nozzles are

attached to an adjustable spray-boom. When such a
boom is used, care should be taken to see that the
sjjrays from adjacent nozzles overlap before reaching
the plants to be sprayed.

Gas-engine rigs are for the large commercial orchard.

If the engine is to be used to run the spray-pump only,

it does not need to be over two and one-half horse-

power and many engines are in use which develop but a
single horse-power. Some of the rigs which are planned
to nm saws and grinders have as high a.s three and one-
half horse-power but this greatly increases the weight.

Simplicity of construction is one of the most desirable

features, as it means less trouble in running and fewer
parts to wear out. .\ certain degree of lightness is also

desirable, provided it is not secured by a sacrifice of

needed strength. Heavy, cast bases are entirely

unnecessary as the desired stability can be secured by
lighter angle-irons. Most power rigs have a water-
cooled engine and the consensus of opinion seems to

favor this tyjM'. There are, however, one or two excel-
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lent air-cooled engines on tho market that have pivon
^•e^^• satisfacton' sonico. Tlio ilomaiuls that an' put
uiH>n the engine are variable ami I'or this ri'iu^on a (jiioil

pivenuir is an inijKirtant aiii in niaintaii\inn a unifcirni

pressure ami avoiding luinini^raeinn. It is prolialily for

this rejison—i\u>e in governing siieotl—that the liil-and-

miss spark is nuioli more eonnnonly vised tlian the jinnp
spark.
The ligiiter and cheaper rigs are frequently made by

conneeting an engine of about one horse-power with
some one of the more elheient hand-pumps, but on
most of the power outfits the pumps are es))ecially

designeii for this use and are of large eapaiity. Because
of the greater stejuiiness of the disehargi'-i)ressure, tho
more unift>nn amotmt of power required from tho
engine, :uid their greater caiiacity, the triplex pumps
are more generally used than the <hiplex.

I^^unp and engine are connected in various ways:
with some a belt or chain is used, others are connected
by gejirs, while still others are directly connected by a
shaft in which a imiversal joint is usually placed to
avoid trouble should the alignment not be exact. It

is always ad\'isable to have them so arranged that the
engine can easily be disconnected and u.scd indejjend-

ently. It is tniite important tliat pump and engine
should be so placed and the pump so designed that all

valves are readily accessible and also that the plunger-
packing can be reached and replaced quickly.

Spray-tanks of three sizes are used, 100, 1.50, and 200
gallons. Two hundreil gallons of water weigh over
1,600 pounds and when this is added to the weight of

the rig it frequently becomes imiiossible to haul a
loaded sprayer of this size over soft groimd; on the
other hand, if the water-supjjly is not readily available,

too much time is spent in filling the smaller tanks.

The larger number of the more exiicnsive outfits with
large-capacity pumps have the largest size of tank and
when the ground is too wet only half a tankful is used.

In spraying orchards on steep hillsides, it sometimes
is impossible to use the tower without tipjjing over the
rig. To avoid this, some manufacturers put out sprayers
with the tank hung low so as to bring the center of

gravity down nearer to the axle of the truck.

A few rigs have been made in which the liquid is

placed in an air-tiglit tank that is connected to a cylin-

der of compressed carbon dioxide gas, such iis is used
in all soda-water fountains. The expansion of the gas
entering the liquid-chamber supplies the necessary
pressure. These spr.ayers give satisfaction when used
with bordeaux mixture but, when used with lime and
sulfur to which ha.s been ;ulded arsenate of lead, a
chemical action takes place with the ga.s which relea.ses

soluble arsenic and thiLs causes serious burning on the
foliage sprayed.

LSorae growers, whose orchards are on steep hillsides

and where the land is too rough to take a sprayi^r of

the usual weight, have had satisfactory results from
the use of compres.sed air. Two metal tanks are

mounted on a low two-wheeled truck. One of these
is filled with the spray solution and, with a compressor
which is mounted at the filling-plat fonii, air is piuiiped

into the second tank till a pressvire of :«)() to 400 jioimds

is reached. This pressure is then gradually turned into

the liquid-tank as the solution is sprayed out. The
greatest part of the mat is in the engine and compressor,
but if these are u.sed to run several sprayers the final

cost Ls not high. There are some mechanical difficulties

still to be overcome before these rigs are entirely satis-

factory, yet they illustrate a method that has much to

commend it.

Toolx, repair parlg and extras.

There are few operations on the fann in which the
efficiency of the work depends !is much ui)on the time
at which it Ls performed as in spraying. This makes it

essential that care be taken to prevent loss of time

through minor troubles. The vahie of time spent in

luiiiling for a certain tool to tighten a connection may
be sutlicient to buy the tool many times over. The first

re(iuiremcnt is a kit of tools consisting of hammer, two
wrenches,—one a pipe-wrench,—s(^rew-driver, cold-
chisel, and ))liers. A collection of nuts, bolts and
washers and a few feet of fine and heavy wire should be
added to this. .\ sujiply of durahle ])acking suificient

to rci>ack all the ))inn|]-cylinders should be on hand at
all times. It is well to have a jiicce of rubber gasket-
cloth from which w'ashers and gaskets for unions and
other <'onnections can be cut. A sujiply of new nozzles,

nozzle-washers and especially nozzle-discs is essential.

The breaking of an extension-rod is of such frequent
occurrence that it is desirable to have one in reserve for

such emergencies. Wherever hose is used an extra
length should be carried.

VVith a jiower rig, the ignition system is usually the
cause of most of the trouble. Batteries need to be
replaced at least once in a season and, with a jump
spark, a new spark-plug is occasionally needed. It

seems almost needless to say that a plentiful supply—

-

and liberal use—of oil and cuji-grease is necessary, yet
many machines are injured by lack of this.

In using a traction-sprayer for different field-crops

an<l esi)ecially if the same sprayer is used in the vine-

yard, it is frequently desirable to change the arrange-
ment of the nozzles. With a hack-saw, file, J^-inch
pipe thread-cutters, a few feet of J^-inch pipe and a
few couplings, nipples, unions and elbows, this can
quickly be done.

Mixing-platforms, boilers, filling devices.

In most cases where bordeaux mixture is used, it is

made on the farm as it is needed. In such cases the
work is simplified by the use of a mixing-platform with
the floor high enough so that the liquid can be poured
directly into the spray-tank when the rig is driven to

the platform. There should be sjxice for at least four

barrels. Such a platform should be placed so that
water is readily available. If there is no windmill or
power-driven pump, the platform should be directly

over a well with the pump mounted on the floor.

A similar platform is very convenient where lime-

sulfur is to be made on the farm, using steam for the
boiling. The boiler can be placed on the ground or in

an adjacent building and the steam piped to each barrel.

For this work any boiler may be used which can develop
ten or fifteen pounds pressure.

Wlien lime-sulfur is to be made by direct heat instead

of steam, any standard feed-cooker or simply a large

iron kettle can be used. When any considerable amount
of liquid is to be boiled, it adds greatly to the conven-
ience if water can be piped directly to the kettle and if

the lime-sulfur can be emptied directly into barrels by
a siphon or a discharge-pipe from the boiler.

It is not uncommon for it to take longer to drive

from the orchard to the water-supply, fill the tank and
return than it takes to sjjray out the tank. Efficiency

in spraying necessitates a convenient water-supply.

If the mixing-platfonn is near enough, it can be used as

a reservoir from which a tank-load can quickly be
secured. Some of the manufacturers are now equipping

rigs with either an auxiliary filling-pump or a device

working on the principle of the injector and taking the

power from the spray-pump. These are very convenient

where an elevated supply of water is not possible.

Where a nearby water-supply can not be secured it is

best to haul the water to the sprayer in tank-wagons
or in barrels. R. D. Anthont;-.

MACBCAyA: Asystasia.

MACLEANIA (after John Maclean, British merchant
at Lima, I'eni, patron of botany). Ericacca-. About
a dozen sjiecies of shrubs in the mountains from Mexico
to Peru, useful for ornament under ghvss but little
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known in cultivation. They have clusters of brick-red
or crimson, tubular flowers each an inch or more long,

and often bear tinte<l foliage.

Leaves evergreen, alternate, short-stalked, entire:

corolhus strongly .5-angled, and the 5 tips short, trian-

gular, erect or spreading and more or less yellow; st:i-

mens 10, much shorter than the corolla; disk ring-like

or not evident; ovarj' 5-ti-celled, the style filifonii;

ovules many.—One species, M. insignis, is currently
offered abroad. Maeleaniiis are probably of difficult

cult. M. speciosissima in a large jiot on a shelf near the
glass, so that its branches may hang gracefully, should
be a veiy striking subject. M. pulchra has the same
habit and color of fls., but is perhaps less desirable.

M. punctata is perhaps the most desirable of those with
erect branches and stiff habit. This may be tried in a
warmhouse border, with good drainage and shallow
soil, as some of these macleanias have thick fleshy

roots and the fibrous parts of the roots are said to keep
near the surface.

insignis, Mart. & Gal. Young foliage on spring
growths with tints of red; a small evergreen shrub:
Ivs. 1-2 in. long, oblong or elliptic, obtuse or subacute,
coriaceous: fls. axillary, scarlet, the cylindrical corolla

lyi in. long; calyx short, minutely 5-toothed; corolla-

lobes small and spreading; filaments united to form a
tube. Mex. B.M. 7694. G. 32:351; 36:517.—

A

handsome plant both in foliage and fl. for greenhouse.
Said t« have been first discovered growing ejiiphytically

on oaks at an elevation of 4,000-t),000 ft. in Province of

Vera Cruz.
A number of macleanias mentioned in the literature do not

appear to be regularly in the trade, as: M. anguldta. Hook. Lvs.
ovate, rather coriaceous, obtuse and entire, those on the young
shoots delicate and with a deep tinge of red: fls. axillary, in 3's:

corolla nearly 1 in. long, bright red with a yellow hmb, contracted
at the mouth, with 5 prominent angles or ridges. Peru. B.M. 3979.
H.tj. 4, p. 327.

—

M. longifidra, Lindl. Near M. angulata, but with
longer and narrower lvs., and the fls. less contracted at the orifice

and the lobes not yellow. B.R. 30:25. H.U. 6, p. 100.—A/.
pulchra. Hook. Branches long and drooping: lvs. rather large,

glossy, elliptic or oblong, short-petioled, 5-nerved: fls. aggregated
in the axils, large, about 1 ^4 in. long, the corolla-tube bright scarlet
and the limb yellow. Colombia. B.M. 540.5.

—

M. punctata. Hook.
Lvs. somewhat secund, sessile or practically so, oval, obtuse and
entire, glossy and dotted: fls. crowded in upper axils, on red clavate
peduncles: corolla 1 in. long, swollen below, rose-red and the upper
part white tinged with yellow. Andes. B.M. 4426. G.W. 12, p.
774.

—

\I. speciosUsima, Hook. Most beautiful plant in bloom:
straggling shrub, with long pendent branches: lvs. distichous, 2 in.

or more long, ovate or oblong-ovate, obtuse, entire: fls. many, droop-
ing in axillary fascicles; corolla 1 \i in. long, bright scarlet, yellow
above, contracted below the small limb. Colomljia. B.M. 5453.

L. H. B.

2292. Osage orange fruit.

—

Madura pomifera. ( X K)

MACLEYA: Boccoma.

MACLUDRANIA. Mamcese. A bigeneric hybrid
between Madura pomifcra var. inermis and Cudrania
tricuxpukita. (See Vol. II. p. 911.) M. hybrida, Andre, is

a small tree with yellowish furrowed bark and short
wooiiy spines: lvs. alternate, glabrous, violet beneath,
oval, long-acuminate.

MACLURA (after \Vm. Maclure, an American geolo-

gist). Syn. Toxylon. Morficesr. Osage Orange. Bow-
wood. Tree chiefly grown as a hedge plant, also planted
as an ornamental tree for its handsome bright green
foli;ige and the conspicuous orange-like fruit.

Deciduous, with milky sap: branches with axillary

thorns: lvs. alternate, entire, slender-petioled, with
minute stipules: fls. dicEcious, minute, apetalous; calyx
4-lohed; the staminate pedicelled, in pendulous racemes
on spur-like branchlets of the previous year; stamens 4;

pi.stillate sessile, in axillary dense globose heads on
short peduncles; ovary 1-celled with a long filiform

plumose stigma: drupelets oblong, collected into a glo-

bose compound; fr. mainillate on the surface.—One
species in N. Amer. It is sometimes described under
Toxylon, but this name is rci)laced with Madura by
the "nomina conservan<la" of the international rules.

The osage orange is a meilium-sized spiny tree with
spreading branches, forming an open irregular head,
with rather large bright green leaves changing to clear

yellow in fall and with inconsiiicuous greenish flowers

followed by greenish yellow orange-like but inedible

fruits in the pistillate tree. It is hardy as far north as

Massachusetts. It is not particular as to the soil; its

roots are very long and voracious feeders. Much
planted for hedges chiefly in the Middle West. The
bark of the root is used as a yellow dye; that of the
trunk sometimes for tanning leather. In Europe the
tree is sometimes grown as food for the silkworm.
Propagation is usually by seeds, which germinate
readily; also by root-cuttings and by greenwood cut-
tings under glass.

pomifera, Schneid. (M. aurantlaca, Nutt. Tdxylon
pomiferum, Raf.). Fig. 2292. Tree, sometimes to 60
ft., with furrowed dark orange-colored bark: branchlets

fight green, soon glabrous: spines 2-3 in. long: Ivs.

ovate to oblong-lanceolate, acuminate, soon becoming
glabrous, lustrous above, 2-6 in. long: racemes of stami-
nate fls. l-13-'2 in. long; heads of pistillate fls. 5C-1 in.

across: fr. subglobose, 4-6 in. across, ripening in au-
tumn and soon falling. May, June. Ark. to Texas.
S.S. 7:322, 323. G.C. III. 16:693. G.M. 33:808, 809.

V. 437. Var. inermis, Rchd. [M. auranliaca var. iner-

mis, Andr6). A form with spineless branches. R.H.
1896, p. 33. Alfred Rehder.

The osage orange, before the advent of wire fences,

was an extremely popular hedge plant, meeting general

requirements better than any other plant suitable to
our climate. It is used considerably, and when prop-
erly attended to from the start makes a hedge in a short

time of a fairly defensive nature. Most dealers in tree

seeds keep seeds of the osage orange, and those who
grow the plants procure the seed in spring, drilling it

in rows. The osage orange grows readily from seed,

even when the latter is a year old. The sowing in

rows gives the seedlings a chance to become stocky
by fall, and plants 2 feet high the first year are not
uncommon. These one-year-old plants are quite

good enough for hedging. Nurserymen who grow
them for sale usually dig the plants in the fall,

storing them away in a cool cellar, the roots buried
in sand. They are then sorted into two grades,

which compose first- and second-cla.ss plants. Xi
the time of grading, the tops are chopped off some-
what, leaving about 6 inches of length only. This
fits them for planting without more cutting.

The place where a hedge is desired should be
well cleared of all weeds. If cultivated for a year in

advance, so much the better, as it will make the keep-
ing down of weeds a much easier task.

There are two ways of planting a hedge; viz., single

row and ilouble row. The double row is made by set-

ting the plants 9 inches apart each way, the plants in

the second row coming between those in the first row,
forming a zigzag line. The single row, however, is good
enough, and is much ea.sier to cultivate and keep clear

of weeds. In single rows set the plants 6 inches apart.

The soil need not be over-rich for the osage orange.
The plant is a strong grower naturally, and soil in fair

condition will give a growth more tractable to form a.

good hedge than a rank growth from rich soil.
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When dug. the osage plants havo very long roots, ami
the ends of thes»> may be i-lmppeil otT witiioiit (lisail\ an-
tage. If the plants !in> lulU in Innuhos ami the roots

choptHxl to an oven length, the setting will he an easy
tjisk. The tops will have been already cut olT if tix^ated

in tlK> way .above snggested.

Beyond cultivation of the plants, nothing is required
the first year. Hy fall a good growth should have been
made, iUid toward spring this should be cut baek, leav-

ing alxMit t> inches of (lie young growth. The soa-son

following, nion^ care must be given to forming a heilgc.

When in full growth, .^ay in .luly, shear otT tlie tops of

the plants. Tliis will cause the side shoots to develop;
and it is these side shoots which will form the b;usc of

the hedge, .\nother light trimming should be given
when growth is over for the season, to bring the i)lants

into a hedge shaiM". Much the same work will be re-

quired everj' yesir,—a trimming when growth is in full

swing to make the hedge bushy, and another later on to

sha|)e it.

The proper shape for a hedge is the conical form,
though it may be flat-sided or in any shajic desired,

provided the upper branches never overlai) the lower.

Of late years a system of jilaiiting the osagc orange
differing from the one described has been followed liy

some. Strong two-year-tild i)lants are procured .-ukI arc

planted in a slanting position. As the now growth is

made it rises in an ui)right way as usual, and this pro-
duces a lattice-like api>earance of the branc'hes, and a
verj- strong hedge. It is certainly stronger than a ccmi-

mon hedge, and yet a common one properly looked after

forms a defensive fence, meeting all requirements, and
costs not nearly so much as the other. See Ihilges.

Joseph Meehan.
MACODES (from makos, length; on account of the

long labellum). Orchulacvse. A small group of orchids
of the habit of Ana»ctochilus.

Terrestrial herbs, with few variegated petioled Ivs.

at the base, and small fis. borne in a long raceme:
sepals and narrower petals spreading; labellum ventri-

cose, with 2 small lateral lobes and 2 calli inside,

turned to one side; colunm short, twisted in the oppo-
site direction, with 2 narrow, erect appcnilagcs.—Two
or 3 species, with cult, requirements similar to those of

Anoectochilus.

Petola, Lindl. (Anadochllus Veitchianus, Ilort. A.
Pitola, Hort.J. Fls. greenish, inconspicuous: Ivs. ovate,
2-3 in. long, reticulated, with golden yellow veins.

Java. R.B. 21:G1. G. 27:5.5. O.R. 17:73.

javanica, Hook. f. Sts. creeping or suberect, 6-8 in.

long, rosy red: Ivs. 3 in. long, 2 in. wide, dark velvety
green above, with the nerves pale green and with white
reticulations, reddish on the lower surface: fls. orange-
red, white-tipped. Java. G.C. 111.39:216. B.M. 70.37.

GEOnOE V. NA.SH.t

MACROCHORDIUM (Inng or large tube). Bromeli-
aa-<E. A few >S. American plants usually referred to

./Echmea. M. strictum, Beer, is referred by Mez to
/Echmea bromeluefolia, Baker. ("See p. 222, Vol. I.)

The species is charafiterized by white-scurfy Ivs., simple
den.se, woolly spikes overtojjping the foliage: fls. with
yellowish green calyx and small exserted purj)le-black

jxjtaLs. M. liUeum, Regel & Lind.= Aichmea calyculala;

M . pulchrum, Beer, and M. linctorium, De Vriese, also
=• Aichmf'/i l/rr/melia'folia.

MACROPIPER (Itmg or large piper). PiperAcex. A
few shnibs of the Pacific Isls., by some inclufled in

Pifxjr, but 3eparat*,-d by the monojjodial rather than
sjTnpfKlial growth of the flowering shoots, and by minor
charact<-rs. Probably non(^ is in the trade, although a
form of the following is mentioned in recent horticul-

tural literature. M. excelsum, Miq. (Piper excehum,
Forst.;. Glabrous densely branched aromatic shrub
or small tree to 20 ft., in Tahiti, Norfolk Isl., New Z('al.,

and elsewhere: branches jointed and swollen: Ivs.

alternate, stalked, broad-ovate or broader, 7-nerved,
yellow-green, the ju'tiolc winged below: s|)ikes dense,
solitary or in 2's. bearing minute unisexual lis.; stamens
2 or :>; stigmas 3 or I: fr. small yellow berries, densely
compacted. Var. (n'irr<>-j>iciuni, Hort., has a large
cream-colored or yellow blotch on the If. (i.Z. 21, p. 74.

For M. iiicthjj.-iiicuiii, Hook & Aru., and further dis-

cussion, see Piper. l H. B.

MACROPLECTRUM (Greek, hmg-.iptirred). Orchid-
da.T. Cauk'sceiit ])lant,s, in habit and cultural require-
ments like Vanda, with numerous distichous leaves, the
flowers with long sjjurs.

Sepals and [letals similar, spreading; lip rigidly at-

tached to the base of the colunm, entire; (mlumn short
and thick; pollinia 2, upon separate and distinct mem-
branous caudicles.—Several species in Madagascar and
the Mascarine Isls. In. M. sesquipedalc, the long spur
or tail-like ajipendage is sometimes 18 in. long. Darwin
predicted when he saw the plant first that a moth

2293. Macroplectrum sesquipedale.

would be found some day in Madagascar with a
tongue long enough to reach down to the nectar, and
it was, years afterward.

sesquipedale, Pfitz. (Angrrxcum sesquipeddle, Thouars.
Aerdnthus se.'iquipedalis,Lind\.). Fig. 2293. Sts. 2-3 ft.

tall: Ivs. oblong-ligulate, 12 in. long and up to 2 in.

broad, unequally 2-lobed: peduncle 2-5-fld.; fls. 5-7 in.

across, fleshy, ivory-white; sepals and petals similar,

acuminate; lip oblong-ovate, cordate, acuminate, irreg-

ularly serrate. Madagascar. A.G. 13:217. A. F. 7:831.

Gn. 2, p. 5. F.S. 14:1413. B.M. 5113. G.M. 38:294;
47:494; 49:95. O.R. 9:49. C.L.A. 17:429. G. 18:365.

G.C. III. 45:399. Gn.W. 10:421. Gt. 58, p. 55. J.H.

HI. 44:.337; 64:393.

Lednis, Nash (Angrsecum Lednis, Veitch. Aerdnlhus
Lcdnis, Reichb. Angrsecum Htmiblbtii, Reichb. f.).

Lvs. falcate, fleshy, equitant, flattened laterally : raceme
of 8 or less white fls., 2-3 in. across, on winged pedicels;

sepals and petals lanceolate; lip cordate, cuspidate; spur

4-<i in. long, curiously bent a part way down in the di-

rection of the fl. Comoro Isl. G.C. II. 24:80, 81.

George V. N.\sh.

MACROSCEPIS (Greek, long or large, and to cover).

Anclfptadnci'ii'. Tropical American climbers, somewhat
grown in the warmhoiise.

Tall twining, setose-hirsute: lvs. opposite, large,

cordate: cymes crowded; fls. rather large and usually

showy; calyx about .5-parted; corolla-tube ovoid or

broa<lly cylindrical and constricted at the throat;
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limb 5-lobed, spreading; scales of the crown 5, inflcxed
under the throat of the fl(-sliy eorolla; stamens inserted
near base of tube, tlie filaments eomiale uito a sliort

tube: folMcles hard and thiek.—Speeies few.

elliptica, X. E. Br. Twining, long-hirsute: Ivs. 6-7
in. long, elliiitie, euspidati'-aeinninate, eordate at bxse,
long-pet ioled: tls. 8-10 in an umbel, each fl. about 1

in. diam., resenitiling tliose of lloija canwsa in shape,
soft velvety brown; sepals about 'ain. long, ol)l()ng-

lanceolate; corolla o-lobed, green at the throat; lobes
of the crown fleshy, deltoid, incurved, whitish. Brazil.

L. H. B.
MACROSTfGMA: Tupislra.

MACROTOMIA: Arn^bia (-!. echioides), by some kept as a
distinct genus.

MACROZAMIA (Greek, long or large, Zamia).
Cycadaccse. Cycas-like plants, grown under glass and
suitable for the open far South.
The genus is less allied to Cycas than to Dioon and

Encephalartos, from which it is distinguished by the fol-

lowing characters: Ivs. pinnate: scales of the female
cones peltate, the shield thickened, ascending, usually
produced into an erect, acmninate blade. It is to Aus-
tral, what Encephalartos is to S. and Cent. Afr., but
that genus differs, according to Bentham, in much more
rigid habit and verj' obtuse or truncate cone-scales. It

is closely allied to the American Zamia, which differs

in its cones and the articulate attachment of the pinna;.

—A dozen and more species in Austral., which, like

most of the members of this order, make noble foliage

plants for private conservatories. They have the trunk
and Ivs. of cycas, except that the pinna; have no midrib
but are more or less distinctly striate, especially on the
under side, with several parallel equal veins, the whole
If. occasionally twisted in some species, but not con-
stantly so in any one. The treatment in this account is

adapted from Bentham.
Macrozamias are representative rather than useful

subjects, and not frequently seen. They combine
poorly in any scheme of plant and flower decoration;
but as single specimens, they always attract attention,
and in a grouping of similar subjects, or with aloes,

, agaves and joiccas they make an effective combination.
Their culture is easy. Sandy soil, with charcoal, to
keep the soil sweet, ordinarj' greenhouse temperature,
plenty of water during the growing season, which cor-

responds to our summer, and rest in winter, are the
essentials. (T. D. Hatfield.J

A. Pinnx very narrow, often nearly terete: cones small,

rarely above 4 in.; Jr. very woolly.

Paulo-Giulielmi, Hill & Muell. {M. plumdsa, A.
Mohr.). Trunk short, scarcely protruding from the
ground, bearing the woolly bases of old petioles: Ivs.

i-;i ft. long, the rachis narrow and often flat on top;
pinnae many, very narrow or even almost terete, con-
tracted at the base: male cones about 3 in. long; females
about 4 in. long and half as thick. R.H. 1877, p. 2.54.

G.Z. 20, p. 64.

AA. Pinnx flat, inserted on the margins of the rachis,

contracted al the base: cones 1^-10 in., glabrous.

B. Rachis of Ivs. usually raiised longitwUnnlly between the

pinna: cone-scales much flattened.

spirWs, Miq. Trunk short: Ivs. 2—t ft. long: pinna;
with mostly longitu<linal insertion, flat, .straight or
slightly falcate, to 8 or 10 in. long, slightly contracted
and callous at base, lower margin slightly decurrent,
marked on underside with parallel longitudinal veins:
male cones 6-10 in. long, with much flattened scales;

female cones usually shorter and thicker than the males,
the .scales with incurved short point. G.C III. 13:74.—M. cyUndrica, Hort., Bentham considers a doubtful
variety of M. spiralis, being smaller, with the narrow
foliage nearlj' of A/. Pauloiluilielmi , but with a gla-

brous trunk and more terete rachis. M. cordllipcs.

Hook, f., h;us the callous base of the pinnse bright red.

B.M. .'')913. G.Z. 21, p. 170.

Bii. Rachis of Ivs. very flat between the pinnx and often

broad: cone-scales very thick.

Miquelii, F. Mucll. Tyjiically with base of petioles

woolly, rachis broad and flat and cone-scales thick, but
variable: Ivs. 2-4 ft. long; pinna; usually longer than in

M. spiralis, straight or falcate, the longitudinal veins
finer and less prominent: male cones 6-8 in. long,

cylindrical; female about as long and thicker, the
scales mostly with a long point. M. Mackenzei is

apparently a form of this species. G.Z. 22, p. 49.

AAA. Pinnae inserted by their broad base along the center

of the upper surface of the rachis, scarcely sepo/-

rated by a very narrow line: cones large, pubescent,

the scale points broad and often recurved.

Peroffskyana, Miq. (M. Pirowskiana and M.
Dcnisonii, F. Muell.). Large, the trunk 18-20 ft. high
and 1 ft. or more diain. : Ivs. 7-12 ft. long, with angular
petioles; pinna; 1-2 ft. long and 5.2in. broad, the parallel

veins finely marked and very obscure, only shghtly con-
tracted at base: male cones ovoid, 4-6 in. long and 3-4
in. diam.; females 8-16 in. long and very thick.

WiLHELM Miller.
L. H. B.t

MADDENIA (after M.aior E. Madden, who wrote on
Indian botany). Rosaces; suhfam. Priiiiese. A genus of

5 shrubs or small trees alhed to Prunus, especially to
the section Padus, differing chiefly in the polygamous
apetalous fls. with usually 10 small sepals, the staminate
often with 2 abortive pistils; stamens 25-40. Only the
following species is in cult., and has proved hardy at the
Arnold Arboretum, but has no particular ornamental
qualities. Cult, hke Prunus. M. hypoxantha, Koehne.
Shrub or small tree, to 20 ft. : branclilets sparingly hairy:
Ivs. membranous, oblong to lanceolate, acuminate, cor-

date to broadly cuneate at the base, doubly and sharply
serrate, glabrous above, pubescent on the veins and
bright or yellowish green beneath, 3-6 in. long, with
12-20 pairs of veins: racemes long-peduncled, dense and
short; calyx about J^in. long, with 10 unequal small
teeth, stamens about 25: drupe subglobose, black, little

over ^ain. long. May; fr. in July. W. China.

Alfred Rehder.
MADDER: Root of Rubia Hnclarum.

MADEIRA VINE: BoussingauUia.

MADIA (Madi, the Chilean name of the common spe-
cies). Composite. Yellow-flowered herbs confined to
the western part of the American continent, sometimes
grown in the flower-garden.

2294. Madia elegaas.
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The ncan^st pcmis of (janlon vaUio is Layia, from

which Ma.ha is tlist insuishtnl by the followinfi char-

actors: iiivohicrv- ilivplv sulcatc, bracts str.msjly m-

foKUnp ana tluis inclosing the aclicncs ot the ravs wlucli

an^ hitcrallv coinpn-sscd: achcncs ..f th.- ihsk fertile or

stonlc. Tlieir Hs. :u\> ivnuukable for I'losinj; in the sun-

shine, ;uul oiHMiing in tlic morning or cvcmng. Species

about a dozen.

They an> iJl called tarweeds from their glandular,

viscid," heavilv-scented foliaj:e, the coimnoii tarweed of

Califoniia beins var. coiigtsta of M.siitira, wliich is a

useful iuuuial plant for sheep pastures in dry, warin

soil M.daians is an interesting oriiaiiieiital annual.

It hiis a graceful open habit (see I'lg. -i-'itl) and ilis-

tinct flowers (Fig. 22i).')), which become more numer-

ous as the summer advances.

A. Rays showy.

B. Plant annual: Ivs. chiefly alternate: pappus none.

«egans, D. Don. Figs. 2294, 229.5. Height 1-4 ft.: Ivs.

linear or lanceolate, mostlv entire: rays acutely 3-lobed,

yellow throughout or with a

brown spot, at the biuse. Calif.

and Ore. to Nev. B.M. 3548.

B.R. 1458.—Needs a shady

place.

nn. Plant perennial: Ivs. mostly

opposite: pappus present

in disk-fls.

madioides, Greene (Aniso-

edrpus madio'iilcs, Nutt. Madia
Nuttallii, Gray). Slender, not

over 1-2 ft.: Ivs. linear-lanceo-

late, sometimes dentate: heads

paniculate, usually short-

stalked. Woods, Brit. Col. to

Monterey, Calif.

AA. Rays inconspicuoiLs, about

2 lines long.

sativa, Molina. A glandu-

lar and sticky, hcavy-sconted

annual about 1-3 ft. : Ivs. from

broadly lanceolate to linear:

ravs 5-12, with honey-yellow

lig'ules about J^in. long. Ore.,

Calif., Chile, perhaps native in

S. Amer. N. TAYLOR.f

MASA (from madss, the Arabian name of Afa-sa hm-

ceolata). Myrsinacct. A group of about 100 slirubs

found throughout the tropical anfl subtropical regions,

except Amer., .liffcring from all other Myrsinaoeaj in the

many-seeded fr. an<l the half-superior ovary. Lvs.

alternate, petioled, entire or serrate, without stipules:

as. smaU, white, in axillary racemes or panicles, rarely

terminal; calyx .5-lobed; corolla campanulate or urceo-

late .5-lobed; stamc-ns aflixcd to the corolhi^tube, oppo-

site the lobes, included; ovary half-sui)erior, l-cel ed,

with many ovules on a central placenta; style cylin-

dric with capitate stigma: fr. berry-hke, many-seede(
,

crowned by the persistent calyx and styk;. Ihe tol-

lowing species are occasionally grown in h. talit. and

M argentea as a greenhouse shrub in botanical gar-

dcn.s in Eu. Prop, by .seeds and probably by cuttings.

M. argentea, Wall. Large .shrub with stout liranches,

denw:ly brownish pubescent while young: lvs mein-

branoas, elliptic to elliptic-oblong, dentate dull green

alxjve and more or leas pubescent on both sides, 4-H in.

long: fls. white, scarcely K'n. long, in short racemes

1/^1 in long: fr. globose, whitish, J^in. across or less.

Himalavas. M. indica, Wall. Tree, to :«) ft.: lvs cori-

aceous, glabrous, elliptic, dentate, about 5 in. long.

racem(« axillary, shorter than Ivs. India. Bears edible

berries. M. macrophylla, Wall. Shrub, (V-14 ft.:

branches pubescent: lvs. broa<]ly elliptic, softly hairy

229S. Madia elegans.

(Natural sizcj

MAGNOLIA

on both surfaces, dentate, to 6 in. : racemes panicled,

often as long lus lvs.: berries rusty red, not edible.

Iiulia. AlI'"hed Rehder.

MAGNOLIA (after ririT(> Magnol, professor of medi-

cine and direeti>r of the liotaiuc garden at Moiilpellier,

163S-1715). Mayiioliarci. Woody plants grown chiefly

for their showv white, pink or purpU> flowers and also

for their handsome foliage; mostly spring-blooming.

Deciduous or I'vergreen trees and shrubs, with rather

stout branches marked with consiiicuous If.-scars: lvs.

alternate, entire; the stipuk^j usually adnate to the

petiole and inclosing the vou^m-successive If . :
fls. ter-

minal, solitary, the buds inclosed in a stipular spathe;

sejials 3, often ]iet aloid
;
petals 6-15 ;

stamens and cvirpels

numerous, the latter connate into a spindle, deyeloping

into a cone-like somewhat fleshy or leathery tr., with

dehiscent, 1-2 seeded (carpels; the large, usually scarlet

.seeds often suspended for a time from the fr. by thin

threads.—.\bout 35 species in N. and Cent. Amer.,

Himalayas and E. Asia. The wood is dosc-grained, usu-

ally liglit and satiny, but not durable; that of M. hypo-

liiira is much used in Japai^for lacquered ware; the

bark and fr. of some species have been used medici-

nally as a tonic and stimulant.

The magnolias are highly ornamental and iiopular,

with large white, pink or purple, rarely yellowish flow-

ers often fragrant; the cone-shaped fruits are often pink

or scarlet and very decorative. Most of the deciduous

species are fairly liardv, at least in sheltered positions,

as far north as northern New York and Massachusetts,

and M. acuminata, M. Kobus and M. stellata even far-

ther north, while M. Campbellii is the most tender. Ot

the evergreen species, M. grandiflora, one of the most

beautiful native trees, is precariously hardy north to

Philadelphia. The Asiatic deciduous sjiecies are among

the most showy and striking of the eariy-flowenng trees

and shrubs; the eariiest is the shrubby M. stMala,

blooming in mild climates in March, and after this M.

denudala comes into bloom, closely followed by M. i^^oMr-

langeana and after this M. liliflora. The handsomest of

the deciduous species is probably M. hypoleuca,mth the

very large leaves silvery white below and with showy,

sweet-scented flowers; also the American M. macrophylla

and M. tripetala are conspicuous by their very large

foliage. The magnolias are usually planted as single

specimens on the lawn, and there are, perhaps, no plant^s

more striking against a background of dark green coni-

fers. Some species, as M. grandiflora in the South and

M acuminata farther north, are fine avenue trees. 1 he

magnolias thrive best in somewhat rich, moderately

moist and porous soil, preferring sandy or peaty loam,

but some kinds which usually grow natura y on the

borders of swamps, as M. glancn, thrive as weU in moist

and swampy situations. Transplanting is ditticult and

is most successfully performed just when the new growth

is starting. Propagation is by seeds sown immediately

or stratified, and by layers of last year's growth put

down in spring and tongued.or notched. Layers are

usually severed and transplanted the following spring,

but as many of them die after transplanting, it is a

safer way to take them oft eariy in .July, when the new

LTowth has ripened, plant them in pots and keep in a

close frame until they are established. Varieties and

rarer kinds are often veneer- or side-grafted in early

spring or summer on potted stock in the greenhouse or

frame; .as a stock M . tripetala is perhaps the best on

account of its better fibrous roots, which render trans-

planting safer, but M. acumimila is also a good stock.

•Sometimes increased by greenwood cuttings taken with

a heel and handled under glass.

Magnolias in the South.

Evergreen kinds. (P. .J. Berckmans.)

Among the finest magnolias cultivated in the South

are the two native evergreen spc(aes, .1/. grnndiflorn and
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Af. glauca, and the exotics M. Coco {M. pumila) and M.
/ii.vra/rt, the lii-«t beinp now refrrred to Michclia. Mny-
iiiiliii (jrdiulijlorii is a noble trco. It is native of the
niiiliile and .soutliorn sections of Georgia, Sovith Caro-
lina, Alabama, Lonisiana and the upper districts of

Florida, and is recognized as one of the grandest of all

broiul-leaved evergreen trees. In its native habitat it

attains a heiglit of 75 to 100 feet, with very large, oval
or lanceolate coriaceous leaves. The latter vary, how-
ever, from very broad to rather narrow, some with a
rusty under surface, others quite smooth. The flowers
vary also in size, the largest frequently measuring 10 to

12 inches in diameter when fidly expandeil; others do
not attain more than half that size. They appear early
in May, in some sections during the latter part of April,

and continue until the end of June. Some trees produce
a few flowers during August, and even as late as Octo-
ber, but these are exceptions. Each flower lasts from
two to four days, when the petals fall and the cone-like
fruit appears. This gradually increases in size until

September, when tlie bright coral-red seeds are detached
and hang on long filaments. The seed should be gath-
ered when fully ripe, put in dry sand until February in

the South, then in moist sand for a week or ten days,
when the resinous cuticle can be removed by w;ishing.

Sow the cleaned seed in a box or coldframe, and as the
plants show their second leaves pot off in small pots.

In July, give a larger-sized pot, and the plants will be
sufficiently large to plant in permanent place during
the following autumn or winter. It is always advisable
to take pot-grown plants, as they succeed better than
plants taken up with bare roots. Magnolias are vora-
cious feeders, and require rich soil and an abundance
of plant-food. Their roots extend to a great length,

and to bring out the stately beauty of this tree they
should be given ample space. The wood is white, and
valued for cabinet-work. There are many forms culti-

vated in European nurseries, their main characteristics

being in the size and form of the leaves and size of

flowers. They are propagated by grafting, either by in-

arching or cleft- or tongue-graft. The latter should be
done under glass, taking two-year-old pot-grown seed-
lings. The fragrance of the flowers varies also, some
flowers being more pungent than others, but, as a rule,

the fragrance is pleasant. The principal varieties are
M. grandiflora var. gloriosa, with flowers often meas-
uring 14 inches in diameter; foliage broad and massive,
brown on under surface. The tree seldom grows beyond
40 feet. Var. prsccox, or early-flowering. Var. rolundifolia,

with very dark green roundish leaves, rusty underneath.
Magnolia glauca, the sweet bay, is an evergreen tree

in the southern states, becoming deciduous northward.
It attains a height of .30 feet in rich bottoms or swampy
lands: leaves oval, long or eUiptical, with a glaucous
under surface: flowers white, .3 to 4 inches in diameter,
very fragrant, and produced from May to July. This
tree is not sufficiently appreciated as an ornamental
in landscape gardening.

Magnolia Coco {M. pumila, or Talauma pumila) is a
verj' dwarf Chinese species, seldom growing more than
4 or .5 feet high : leaves smooth, elliptical, sharp-pointed,
coriaceous: flowers 1 to I'i inches in diameter, white
or slightly tinged green, with six to nine fleshy petals,

which drop soon aft«r the flowers expand. The fra-

grance is intense at night, and resembles a ripe pine-

api)le. It thrives best in a rich, partially sha<led soil,

but a frost of 10° below the freezing-point will injure it.

It is therefore best to grow it as a conservatory plant.

Propagate by ripened wood cuttings in bottom heat.

As this pLant is in bloom during nearly the whole year,
and its dehcate fragrance is unsurpassed, it is strange
that it is so Uttle known.

Deciduous kinds. (L. A. Berckmans.)

Magnolia acuminnta (cucumber tree) is an upright-
growing varietj', with spreading branches, especially

desirable for the upper sections, where it attains an
immense size: leaves oblong, bright green: greenish yel-

low flowers jiroduced in late spring.

Magnalid rordata is an exceedingly rare variety
found only near Augusta, Georgia, and the western part
of South Carolina: leaves ov.al: flowers about 3 inches
long, lemon-yellow. Forms a small tree. Does well in

sandy soil.

Magnolia dcnudata (Yulan) is a native of China
with pure white flowers produced in early spring
before the leaves appear. It attains an ultimate height
of not more than 20 feet.

Magnolia Fraseri has leaves 8 to 12 inches long and
produces white flowers 3 to 4 inches wide. This is a
liardy variety and is especially adapted to the upper
section. Attains a height of 2.5 to 50 feet. Found nat-
urally from Virginia to Florida.

2296. Magnolia Thompsoniana. ( X i'i)

Magnolia Kobus, from Japan, is of pyramidal growth
with short and slender branches: leaves '4 to 5 inches
long : flowers pure white, appearing before the leaves. A
desirable early-flowering species.

Magnolia macrophylla (great -leaved magnolia) is

a symmetrical-growing variety with wide, spreading
branches, growing naturally as far south as Florida:
le.aves 18 to 24 inches in length, 9 to 10 inches wide,
bright green above, silvery beneath: flowers 10 to 12
inches in diameter, white, disagreeable odor. Tree
attains a height of 20 to 50 feet.

Magnolia Soulangcana (Soulang's magnolia) is a
magnificent tree of garden origin and is supposed to be
a hybrid between Magnolia liliflora and Magnolia
denudala: leaves dark green, expanding after the
flowers have passed: flowers large, cup -shaped,
creamy white, more or less suffused with pink; blooms
in March: hardy: ultimate height, 25 feet. Var. nigra
(dark-flowered magnolia) is a variety of vigorous and
robust growih: flowers large, dark purple, several

shades darker than Magnolia liliflora, a free bloomer;
begins to bloom in March and blooms spasmodically
during the entire summer. In var. Lennei (Lenne's
magnolia) the flowers are deep crimson on the outside;
blooms a little later than the type. Var. speciosa is

almost identical in color with the species but more cu))-

shaped and petals broader.
Magnolia nlellala (M. Halleana, starry magnolia) is

of dwarf habit: flowers semi-double, pure white and
v(>ry fragrant. Blooms from two to three weeks earlier

than any other magnolia; very hardy.
Magnolia Iripelala (imibrella magnolia) is a tree 20 to

40 feet high: leaves dark green, light underneath: flow-
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rrs S to 10 inches in (li;ui\ctcr, white: loaves 10 to 21
inches long, ti to S inches broiul. Found from Penn-
sylvania to Mississippi.
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KEY TO TUB SPECIES.

JL. Blossoms appear after or with the Irs.:

St. subglobosc to oblong, cone-like,
usually symmetrical.

B. Foliage deciduous.
c. Fls. lehite, large. ^

D. Base of Ivs. cordate.

E. Lf.-buds and tyranches tomen-
tosc: Ivs. scattered, 20-30
in. long 1. macrophylla

EE, Lf.-buds and branches gla-
brous: Ivs. crowded at the
end of the floircring branch-
lets, 0-12 in. long.

F, Lvs. acute: tii>s of mature
carpels nearly straight . . . 2. Fraseri

FF. Lvs. obtusely pointed: tips

of mature carjiels in-
curved .'i. pyramidata

DD. Base of lvs. narrowed, rarely
rounded or subcordale.

E. Length of Its. S-B4 in.; lvs.

crowded at the end of the
branches: buds and branch-
lets glabrous.

F. Filaments whitish: fr. 2}^—
Jf in. long.

a. Fls. 8-10 in. across: lvs.

12-^4 in. long 4. tripetala

GG. Fls. 5-6 in. across: lvs.

6-9 in. long 5. Thompsoni-
PF. FHamenls purple: fr. S- |ana

714 in. long 6. hypoleuca
EE. Length of lvs. S—7 in.; lvs.

scattered.

F. Shape of lvs. elliptic-oblong

to oblong-lanceolate, 3-6
in. long.

a. Under side of lvs. gla-

brous except the rufous-
pubescent midrib 7. Nicholsoni-

Go. Under side densely |ana
silky tomentose 8. Wilsonii

FF. Shape of lvs. oval to elliptic,

sparingly appressed
pubescent beneath or gla-
brous, 4-7 in. long.

a. Peduncles and petioles

glabrous or nearly so:

fls. short-stalked 0, Watsonii
GG, Petiuncles and petioles

jmbesnent: fls. slen/ler-

stalkeil 10. parviflora
CC, Fls. greenish </r yellow: hs. 7-10

in. lon{j, sometimes rounded or
suhcordate at the l>ase 11. acuminata

BB. Foliage evergreen (half-evergreen or
lieciduous .V. in No. 12).

c. Petals 6-12; fls. upright.

n. Lvs. glabrous or .•<ilky pubescent
beneath.

E. Number of iKtals 9-12:
deeid^iaus or half-evergreen. \2. glauca

EE. Nunihcr of petals 7 or 8: ever-

green trees.

F. Length of hs. S-7 in.,

olitu.'iely acu minate :

l>i tills 1 Yi in. long 13. splendens
FF. Length of lvs. 8-12 in.,

usually rounded: petals

4 in. long 14. Delavayi
nn. Lvs. ferrugineous -pubescent

Inneath: petals 6-12, 3-6 in.

long 15. grandiftora
CO. Petals 6 ; scjxils green ; fls, nodding,

globular, /)^ in. across 16. Coco
AA. nht.sstuns iipinaring before the lvs.

{irilli Ihi- Irs. in No. I!)): fr. eylindric,
unsymnieirical, usually curved and
luristed.

B. Sepals 3, narrow and much shorter
than petals.

c. Fls. white.

D. Lvs. ohlong-lanecolate or nar-
roiv-elliptic, broadest below the
middle, membranous 17, salieifolia

DD, Lvs. oborate to obovate-oblong,
broadest above the middle,
ehartaceous 18, Kobus

CC, Fls. purple, rarely nearly white.

D, Sepals mueh shorter than petals,

green, lanceolate; petals pur-
ple outside 19. liliflora

DD. Sepals usually half as long as
petals, usually petaloid; fls.

sometimes nearly white 20. Soulangeana
BB. Sepals and petals alike.

c. Petals 9, usually white: lvs. oho-
vale, 3-6 in. long 21, denudata

CO. Petals 9-18.
D. Lvs. obovate-oblong, 2-3}^ ^n.

long: fls. 3 in. across, usually
white 22. stellata

DD. Lvs. elliptic to elliptic-oblong,

6-12 in. long: fls. 6-10 in.

across, pink outside 23. Campbellii

1. macrophylla, Michx. Larce-leaved Cucumber
Tree. Tree, to 50 ft., with sijreailing branches: lvs. ob-
long-obovate, bhint, .subcordate-auriculate at the base,

nlauce.scent and finely pubescent beneath, 1-3 ft. long:
fls. cup-shaped, fragrant, 10-12 in. across; petals 6, ob-
long-obovate, thick, purphsh at the base, 6-7 in. long:
fr. broadly ovate, rose-colored, to 3 in. long. May, June.
Ky. to Fia., west to Ark. and La. S.S. 1:7, 8. B.M.
2981. G.F. 8:165. Gn. 22, p. 28; 24, p. 509; 33, p. 539.
F.R.S. 1, p. 14. F.E. 14, p. 23. G.C. Ill, 28:324, Gn.
M. 7:230.

2. FrSseri, Walt. (A/, auriculala, Lam.). Tree, to

40 ft., with wide-spreading branches, quite glabrous: lvs.

spatulate-obovate, cordate-auriculate at the base, acute,

glauccscent beneath, 8-20 in. long: fls. 6-9 in. across,

sweet-scented; petals 6-9, oblong-obovate, contracted
below the middle, 4-5 in. long: fr. oblong, bright rosc-

red, ,3-5 in. long. Va. to Fla., west to Miss. S.S. 1:11
and 12. B.M. 1206. Gn. 22 p. 27; 24, p. 511; 44,

p. 935. F.E. 33:1071. Gn.M. 5:150. C.L.A. 5:494.

3. pyramidata, Pur.sh. Slender tree, to 30 ft., with
ascenditig branches, glabrous: lvs. obovate-spatulate,
cordate-auriculate at the base, abruptly narrowed into

a blunt i)oint, glauccscent beneath, 5}^-8J^ in. long:

fls. 3,'^-4 in. across; .sepals much shorter than petals;

petals 6-9, oblong-obovate, gradually narrowed toward
tlie base: fr. oblong, bright rose, '2-214 in. long. June.

Ga. to Fla. and Ala. S.T.S. 1:51. S.M. 324. B.R. 407.

L.B.G. 11:1092.

4. tripetala, Linn. {M. Umbrella, Lam.). Umbrella
Trek. Tre<', to 40 ft., with S])reading branches, forming
an open head: lvs. tapering toward the base, oblong-
obovate, acute, pale and pubescent beneath when
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young, r2-2-l in. long: fls. S-10 in. across, of a disaRrcc-

able oilor; petals G-9, olilong-obovate, 4-5 in. long;

sepals recurved, liglit green: fr. rose-colored, ovate-

oblong, 2' .—t in. long. May. Pa. to Ala., west to Ark.

and Miss. S.S. 1:9, 10. (in. 22, p. 27; 24, p. 50'.); 33,

p. 539. C.L.A. 5:494.

5. Thompsoniana, Sarg. {M. glauca var. major, Sims.

M. ghiiua var. Thompsoniana, Loud.). Fig. 2296.

H>-brid of M. glauca and M. Iripiiala. Shrub or small

tree; branches and buds glabrous: Ivs. oval to oblong,

acute, glaucescent beneath and pubescent when young,
5-9 in. long: fls. white, fragrant, iy-d in. across; .sepals

shorter than the petals, vellowish. June, Julv. G.F.
1:209 (adapted in Fig. 2290). B.M. 2104. Gn. 24,

p. 511.—l)f garden origin; tenderer than either one of

the parents.

0. hypole&ca, Sieb. & Zucc. (.1/. obovdla, Thunb.).

Fig. 2297. Tree, to 100 ft. high, with broad, pjTamidal
head: branches purplish: Ivs. obovate to obovate-ob-

long, obtusely pointed, glaucous and appressed pubes-
cent beneath, 8-14 in. long: fls. 0-7 in. across, cup-

shaped, fragrant, with 6-9 petals; stamens with purple

filaments: fr. oblong-cyhndric, scarlet, to 8 in. long.

May, June. Japan. G.F. 1 :305 (adapted in Fig. 2297).

•Mm 3, p. 73. B.M. 8077. F.S.R. 3, p. 251. S.I.F. 1:39.

G. 27:659. Gn.M. 5:151. G.W. 3, pp. 85, 87. M.D.
1904:1; 1912, p. 337.—One of the most beautiful of

the deciduous species, the under side of the Ivs. being

almost silvery white; about as hardy as ^1/. macro-

phijUa. The name M. hypolc.uca is used here, instead

of the oldest name, M. obovata, to avoid confusion, as

the latter name has been applied erroneously by most
botanists to the plant named here .1/. liliflora (for

further remarks on the nomenclature of this and
other species, see Sargent, Plant. Wilson. 1 ; 400, 403,

400).

7. Nicholsoniana, Rehd. & Wilson. Shrub or small

tree, to 20 ft. : branchlets sparingly pubescent: Ivs. slen-

der-petioled, elliptic-oblong to obovate-oblong, acute or

short-acuminate, glabrous above, glaucescent beneath
and glabrous except the densely rufous-pubescent mid-
rib, 3-5 in. long.: fls. white, cup-shaped, about 4 in.

across; sepals and petals usually 12, the inner row
shorter; filaments and carpels red: fr. oblong-cylindric,

1' 3-2 in. long. June. W.China.

8. Wflsonii, Rehd. {M. parviflora var. Wilsonii, Finet
& Gagnep.).
Shrub or small
tree, to 20 ft.:

branchlets pu-
bescent : Ivs.

slender-pet ioled,

elliptic - lanceo-

late, rarely ellip-

tic-ovate, acute

or short-acumi-
nate, sometimes
subcordate at
the base, glab-

rous above,
densely silky

1 tomentose be-

neath, 3-5 in.

long: fls. white,

cup-shaped, fra-

grant, 4-5 in.

across ; sepals
and petals usu-

ally 9, of equal
size; filaments

and carpels red:

fr. oblong-cylin-

dric, about 2^2
in. long. June.

2297. MagnoUahypoleuca. (XH) W.China.

A./

9. Watsonii, Hook. Closely allied to tlu' former:

almost glabrous, except Ivs. beneath when young: lys.

obovate to oblong, 4-7 in. long: fls. short-stalked, 5-0 in.

across, with d-d petals: carpels many. ,Iune. Japan.

B.M. 71.57. G.C. III. 10:189; 17:517. Gt. 48:14.59.

Gng. 1:8. Gn. 24:50S (as M. pamflora) probably be-

longs here. G.
M. 34::j05. Gn.
M. 5:151. R.B.
31, p. 2.58. C.L.
A. 5:495.—Very
handsome in
bloom; the
beauty of the
large, sweet-
scented fl. is

much height-
ened by the
crimson center,

fonned by the
bright colored
stamens.

2298. Magnolia glauca. ( X M)

10. parviflora,

Sieb. & Zucc.

{M . Oyama,
Kort). Small
tree : branchlet s

and buds ap-
pressed pubes-
cent: Ivs. clhp-

tic to obovate-
oblong, obtusely
pointed, glau-
cescent beneath
and pubescent at first, 4-6 in. long: fls. long-pedieelled,

cup-shaped, white, with large pink sepals, 3^ in.

across, fragrant; petals usually 6; stamens crimson:

carpels few. June. Japan. B.M. 7411. Gn. 54, p.

177;60, p. 81. F.S.R. 2:88. G. 33:373; 36:591. Gng.
1:8;3:.3. G.M. .38:66.

11. acuminata, Linn. Cucumber Tree. Tall, pjTana-

idal tree, to 90 ft. : Ivs. oval to oblong, shortly acumi-
nate, rounded or acute at the base, soft pubescent and
hght green beneath, 6-9 in. long: fls. greenish yellow or

glaucous green, about 2-3J2 in- high) with upright

petals: fr. cyhndric, pink, 3-4 iif. long. Mav, June.

N. Y. to Ga., west tb lU. and Ark. S.S. 1 :4 and 5. B.M.
2427. L.B.C. 5:418. Gn. 24, p. 509. F.E. 20:64 (pi.

102); 32:.331. R.H. 1912, p. 427. Var. cordata, Sarg.

(M. cordata, Michx.). Lvs. broader, rounded or some-
times cordate at the base: fls. smaller, canary-yellow.

S. C, Ala. S.S. 1:6. B.M. 2427. L.B.C.5:474. Gn.22,

p. 27; 24, p. 509.

12. glatica, Linn, (A/, virginiarm, Morong). Sweet,
Swamp or \\hite Bay. Beaver Tree. Fig. 2298. At-

tractive shrub or small tree, evergreen S.: Ivs. oval to

oblong-lanceolate, glaucous beneath and sUky-pubes-

cent at first, 3-6 in, long: fls, white, globose, fragrant,

2-3 in. across; sepals nearly as large as petals, spread-

ing; petals 9-12, roundish obovate: fr. pink, 1-2 in.

long. May, June. Mass. to Fla. near the coast, in the

S. extending west to Texas. S.S. 1:3. Em. 2:603.

L.B.C. 3:215. R.H. 1894, p. 347. G.F. 10:403. C.L.A.
5:493. G.W. 14, p. 20.5. Gng. 4:342. Gn. 78, p. .378.—

A very desirable shrub, with handsome, glossy foliage

and sweet-scented, creamy white fls. Var. longifolia,

Loud., h;us lanceolate lvs. and continues blooming during

a longer time than the type.

13. splendens, Urban, Laurel Sabino. Evergreen
tree, to 80 ft,: branchlets api)re.ssed-))ubescent : lvs.

ovat(! or clliijtic-ovate, obtusely acuminate, rounded at

the l);i-se, glabrous and glos.sy above, covered with a
lustrous silky tomentum beneath, 4-7 in. long: fls. on
stalks -Jiiin. long; sepals 3, green, obovate-oblong; petals

about 8, white, obovate, IJi in. long: fr. oval, about
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J-ain. long. Juno-Aiig. Porto Hii-o.—Suited for tropical

and subtropii';il rt-gions only.

1-t. DelavAyi, Franch. Evorgrvon shrub or trcp, to

31) ft.: branchlots glabrous: Ivs. ovate to ovate-oblong,

obtuse and ususUly mucronate, rounded at the base,

2299. Magnolia Kobus Tar. borealis. ( X H)

glabrous above except the midrib, puberulous beneath
and pruinose, pubescent on the midrib, 8-13 in. long:

fls. creamy white, fragrant; sepals 3, oblong, 3,'2 in.

long; petals about 7, oblong-obovate or sjjatulate-obo-
vate, 'S14-^14 in- long: carpels tomento.se below: fr.

ovoid-oblong, 4 J<i-5 3 2 in. long. July. W.China. B.M.
8282. G. 35: 639.—Probably as hardy as M. grandiflora.

1.5. grandifldra, Linn. (.U./cc/tdo, Sarg.). Bull Bay.
Tall evergreen tree, to 80 ft., of pyramidal habit:

branchlets and buds rusty-pubescent: Ivs. thick and
firm, oblong to obovat*, glo.s.sy above, ferrugineous-pu-
bescent beneath, sometimes glabrous at length, 5-8 in.

long: fls. white, fragrant, 7-8 in. across; .sepals large,

petaloid; petals 6-12, obovate; stamens purple: fr. oval
or ovate, rusty brown and pubescent, 3-4 in. long. May-
Aug. N. C. to Tex. S.S. 1:1,2. Gn. 22, p. 28; 24, pp.
509, 511; 33, p. .5.38. .J.H. III. .52:2:i7. G. 2:.567; 9:225;
19:1.53; 36:187. G.W. 3, p. 377. F.E. 17:788, p. 781.
V'ar. angustifdlia, Loud. fvar. xdlicifulia, Hort.). Lvs.
lanceolate, wavy. V'ar. lanceolata, Ait. Lvs. oblong-
lanceolate or oblong-elliptii-, less rusty beneath. B.M.
19.52. L.B.C. 9:814. There are many other named
varieties, as: var. gloridsa, Hort., with fls. to 14 in.

across and broad lvs.; var. rotundif6Iia, Hort., with very
dark green roundi.sh lvs.; var. prsecox, Hort., early-
flowering; var. obovata, N'ichols., with obov.ite-oblong
lvs.; var. Katharini^na, Hcdcliaii, with very broad Ivs.

and smaller fls. with narrower petals; var. galissoniensis,

Hort., one of the hardiest forms; var. Pravertiana, Hort.,

of stubby pyramidal habit; var. exoniensis, Loud,
(var. glricta, Hort. M. oxoniemsin, Hort. J, of vigorous
growth and narrow pyramidal habit: lvs. oblong-<!lliptic,

asually rusty beneath: fls. somewhat contracted.
Blooms early and freely.

16. Cdco, DC. (M. pumila, Andr. Talauma jmmila,
Blumej. Shnjb, to 12 ft.: Ivs. elliptic-oblong, a»;umin-
ate, glabrous, glaucescent beneath, li-ti in. long: fls.

axillary, nodding on short-curved pedicels, globose-
ovate, white, fragrant, about IJ4 in. across; petals 6.

China. B.M. 977. G.W. 14, p. 220.—Cult. S.

17. salicifdlia, Maxim. Slender tree, to 20 ft.:

branchlets and buds glabrous: lvs. elliptic-ovate to
ovate-lanceolate, acuminate, sometimes bluntly so,

broailly cuneate at the base, yellowish green above,
glaucescent bent-ath, glabrous, 3-6 in. long: fls. short-
stalked, about .5 in. across, white; sepals lanceolate,

gn'cnish white, half as long as petals; petals 6, narrowly
oblong-ol)ovate, 2-2 '> in. long: fr. cvlindric, l''2-3 in.

long. April. .Japan. B.M. 8483. (l.C. IH. 51:223.
G.F. 6:67. S.I.F. 1:40. M.D.G. 1910:542, 543. Gn.
78, p. 19t).

18. Kdbus, Thunb. (Af. Thurheri, Hort.). Tree, to 80
ft., with narrow pjramidal head: branchlets glabrous,

!-lender: Ivs.broadly obovate, .abruptly pointed, tapering
toward the base, pubescent below at first, 33^2-6 in. long:

fls. 4-5 in. across; sepals very small and narrow; petals 6,

spreading, thin, 2-2' •> in. long: fr. slender, dark brown,
4-5 in. long. April, May. .Japan. B.M. 8428. G.C. TIL
37:264. S.LF. 1:39. M.D.G. 1902:529. S.T.S. 2:126.

—One of the hardiest species but less showy ; seems not

to flower very profusely. Var. borealis, Sarg. Fig. 2299.

Larger lvs., fls. and frs. than the type. G.F. 6:66
(adapted in Fig. 2299).

19. lilifldra, Desrouss. (M. obovata, Willd., not Thunb.
M. discolor, Vent. M. purpurea, Curt. M. denudala,

Schneid., not Desrouss.). Usually large shrub, with
stout branches: lvs. obovate or oval-obovate, acute or
acuminate, pubescent beneath at first, 4-7 in. long: fls.

large, campanulate, white inside, purple outside, scent-

less; petals broad, obtuse, somewhat fleshy, about 3}^
in. long; sepals small, ovate-lanceolate, greenish yellow:

fr. brownish, ovate-oblong. May, June. China, Japan.
B.M. 390. Gn. 22, p. 485; 24, p. 511; 46, p. 49. F.E.

9:611; 17:528 (pi. 74). Var. gracilis, Rehd. (M. gracilis,

Salisb.) . Smaller shrub, with slender branches, narrower
lvs. and smaller fls., dark purple outside. Var. nigra,

Rehd. (M. Soulangeana var. nigra, Nichols.). Fls. dark
purple outside, pink inside (Gn. 25:276).

20. Soulangeana, Soul. (A/, denudala x M. lilifldra).

Fig. 2300. Intermediate between the parents. Popular

2300. Magnolia Soulangeana. ( X M)
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larne shrub or small tree: Ivs. obovate to obovate-
oblong: fls. largo, canipanulate, white, more or less

purplish outside, often fraKrant; sepals usually colored,

sometimes almost as loiin, sometimes hardly half as

long as petals, rarely small and greenish. May. A.G.
10:283. B.U. lltU. "(in. 51), p. 241; tK>, p. 76; 7(), p. 135.

F.R. 8:3. R.H. 1912, p. 373. F.E. 15:482 (pi. 51).

Gt. 5:1(56 and IGS. Var. Lennei, Rehd. Nearer to M.
liliflora. More slirubbv: fls. large, deep crimson outside,

late. F. 1864:25. V. 5:196. G. 26:316. G.M. 53:1031.
G.L. 24:7. Var. Niemetzii, Ilort. .\ fastigiate form.

There are many other named varieties, varying in

color and flowering-time, as var. Alexandrina, llort., fls.

outside towaril the base lieep purple, white inside, one
cf the earliest (Gn.M. 5:149. R.B. 26:217. R.H. 1912,

p. 370); var. ilba superba, Hort., white (G. 33:449);
var. Brozzonii, Hort., fls. white, shaded purjjle (G.
34 : 429, 431) ; var. cyathifonnis, Hort. Rinz., cup-shaped,
light purple; var. grandis, Hort. Rinz., white, outer
petals i)urple at base and in the middle ; var. Norbertiana,

Hort., white and light purple, one of the latest to bloom;
var. riistica (M. nixlica il. riibro, Hort.), deep jjurple

outside (F.S.R. 1:16. G. 29: 201); var. speciosa, Hort.,

white, striped purple outside; var. triumphans, Hort.,

pink toward the base outside. These hybrids are among
the most pojiular magnolias on account of their early,

bright-colored fls. : they are showier and hardier
than the preceding species.

21. denudata, Desrouss. (M . precia, Correa,.

M. consplcua, Salisb. M. Yiilan, Desf.). Fig.

2301. Tree, to 50 ft., with spreailing branches:
Ivs. obovate or obovate-oblong, shortly
pointed, pubescent beneath when young, 4—7
in. long: fls. large, canipanulate, white, sweet-
scented, about 6 in. across; petals and sepals
almost alike, 9, concave, fleshy, 3-4 in. long:
fr. brownish, 3^ in. long, slender. April,

May. Cent. China. B.M. 1621. L.B.C.
12:1187. G.C. 111. 9:591.; 36:59. Gn. 21, p.

311; 23, p. 138; 24, p. 511; 31, p. 505; 34:667;
45, p. 365; 46, p. 145; 51, p. 474. G.M.
31:289; 36:386; 44:181. G. 26:47. C.L.A.
3:173. M.D.G. 20:253. G.W. 14, p. 206.—
One of the most showj' species. Var. purpur-
ascens, Rehd. & Wilson (.1/. conspicua var.

imrpurdscens, Maxim.). Fls. rose-red outside,
pale pink within. Var. elongata, Rehd. & _
Wilson. Lvs. longer and larger: fls. larger,

white.

22. stellata, Maxim. (M. Halleana, Hort.). Shrub or
small tree, with spreading branches: lvs. efliptic or
obovate to oblong-obovate, obtusely pointed, pubescent
beneath when young, 2-5 in. long: fls. white, short-
stalked, numerous, about 3 in. across, sweet-scented:
petals narrow-oblong, 9-18, spreading and afterward
reflexed: fr. with only few fertile carpels. March,
April. Japan. B.M. 6370. R.H. 1878:270. Gn. 13:572;
61,p. 379; 75, p. 240; 77, p. 145; 78, p. 117. G.F. 9:195.
G.C. III. 7:617; 17:521; 39:260, 261. Gng. 2:57. A.F.
6:305. F.E. 9:611; 15, pi. 318, 616 (pi. .53). G.M.
38:489; 44:180; 50:293; .57:769. Gn.M. 3:267; 5:141,
150. Gn.W. 20:15. Gt. 52, p. 409. M.D.G. 1909:289.
G.W. 5, p. 113; 14, p. 207. F.M. 1878 :3(K).—Quite
hardy and verj- free-floweriag ; it begins to flower when
hardly 2 ft. high. Var. rdsea, Hort. Fls. blushed outside.
R.B. 30, p. 85. J.H.S. 27, p. 865. Var. Keiskei, Makino.
Densely branched shrub: fls. smaller, purple outside.
Xot yet intro.

23. Campbellii, Hook, f . & Thoms. Tree, to 80 ft.: lvs.

elliptic-<jblong or ovate, abniptly acuminate, glaucous
beneath and silky jjubescent when young, .5-12 in. long:
fls. cu[)-shaped, iy-U) in. across, white and pink inside,

shaded with crimson outside; petals obovate, 9-15: fr.

greenish brown, 6-8 in. long. May. Himalayas.
B.M. 6793. F.S. 12:1282-5. Gn. 48:142; 53, pp. 167,

125

305. G.C. III. 23:89; 42:4. F.S.R. 2:296. G. 35:175.
Gn.W. 23:5.52. J.H. III. 42:117; 62:146.—Beautiful
tree, hardy only S.

Af. compritiita, Maxim.=MicheIia compressa.

—

^f, Dawsonianat
Ilelid. & WiLsun. Tree, to 35 ft.: lvs. subcoriaceous, obovate,
glossy above, glabrous beneath, 3-fi in. long: fr. cylindric, 4 in.

long: fls. unknown. W. China.

—

M. J'uscatn, Andr.^Michelia
fuscata.

—

M. globdsa, Hoolc. f. & Thorns. Allied to M. parviflora.

Tree, to 40 ft.: lvs. ovate, fulvt)ua-pubeseent on the veins beneath,
5-9 in. long: stamens and pistil bright rod: fr. oblong, 2 in. long.
Himalayas.

—

M. ojltriuntis, Rehd. & Wilson. Closely related to M.
hypuleuca. Branrhlcts yellowish: lvs. obovate, to IH ft. long:
Btainens shorter: fr. oblong-ovate, 4-5 in. long. Cent. China.

—

M.
t^nriiriitiana, Itehd. & Wilson. Tree, to 75 ft.: lvs. subcoriaceous,
ohn\';itc, glabrous above, pubescent beneath, 4-7)2 in. long: fr.

eylintlrie, 4-6 in. long: fls. unknown, said to be rosy red and about
8 in. across. W. China. Var. Tobusta, Rehd. & Wilson. Lvs. oblong-
obovate, 6-9 in. long: fr. to 7>2 in. long, ^puj-o RehdeB.

MAGYDARIS (old Greek name). UmhdUJerx. Two
perennial herbs of Spain, Sicily and N. W. Afr., one of

which is offered abroad as an ornamental plant. Lvs.

',1 f'^

. jT

>^

2301. Magnolia denudata, commonl; known as.M. conspicua.

pinnate or pinnatisect, the segms. large, dentate or
cut: fls. white in compound many-rayed umbels, with
the many bracts of the involucre and involucels linear

or lanceolate; petals obovate and inflexed at the apes
anil more or less 2-lobed: fr. oblong, tomentose. M.
tomentosa, Koch, lias lvs. piimatisect, tomentose be-
neath, nearly or quite glabrous above: bracts of invo-
lucre elongated-linear and undivided: fr. ovate, the
carpels very obtuse and tomentose.

MAHERNIA (anagram of Hermannia) . Sterculiacex.

One very fragrant herb-like plant in greenhouses, and
perh;ips one or two others are cultivated. By some
united with Hermannia.
Calyx camjianulate, 5-cleft; petals 5, with hollow

claws, twisted in the bud; stamens 5, opposite the
petals, the filaments prominently enlarged or dilated

at about the middle (and thus differing from Her-
m.annia, which has no sudden enlargement in the fila-

ments), the anthers long; ovary 5-loculed, ripening
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2302. Mahernia verticUlata.

(X?3)

into a coriatwiis caps, wth nisuiy seeds.—More than

30 hcrlv* !uul siibslinibs of S. .\fr., mostly with im-isod

Ivs. and dixHipinn. boll-shapinl lis.

verticiUato, l.inn. tU. iMlomta. Hort., not of bota-

nists, wliich is llrnimiiuia I'nuliana). Uonky-Hkll. I'ljl.

230"-' A fniiiicnt plant in conservatorios, and sonii^

tinu's seen in window-gardens anil

coUeetions: half woody, very dif-

fuse and strafigly, not making a

centr;il leader, the terete crooked

sts. si-alinnis: K"s.

small, nnieli eut into

linear divisions, with

deep -eut stii)ules:

ils. •'4in. orlesslouK,

nodding, usually

about 2 together,

'J^'
' (I W^ fi'""' axillary shouts,

V >il /'/,'Cr.. sweet, fragrant,
honey-yellow.—
Free bloomer in win-

ter and spring. Oi

easy cult. Pro]), by cuttings.

A very pretty twiggy bush

for the cool greenhouse. The
branches are long and flexible,

so that siieeiniens may be

trained into any form. It

may also be used for hanging-

baskets. It is of easy cult, m
pots, but lifts badly.

Elabrata, Cav. Lvs. dentate or dentate-pinnatifid

(not so finely cut as in the last), ^vered wi h stdlate

ao^vB: trailing, not odorous.-It.is doubtful whethe. the

plant cult, mder this name is the M. glabral.a of

botanists. L. H. B.

MAHOE, MOtTNTAIN: Hibiscus elaius.

MAHOGANY: SwirfCTita- Mountain M.: Ccrcocorpus.

MAHONIA (after Bernard M'Mahon, a Prominent

American hort i.ult urist ; 177.5-1816 ; see Vol. Ill, p. 1586,

f^a biographical skc-tch). Syn., Odosthnon. Berberi-

Mce^. Ornamental woody plants groNvn.chiefly for their

handsome evergreen foliage and for their large panicles

of yellow flowers. Usually united with Berbcris

Evergreen shrubs, rarely small trees: lvs alterniae

odd-pinnate, rarely :5-foliolate, with minute subulate

Ses: fls yellow, in many-fld. ra<.emes or panicles

fpr^n^ng from the axils of bud-scales' sepals 9; pet^als

6 with nectaries at the biuse; stamens 6; ovary l-c<-lled

with usuallv f<nv ovules: fr. a dark bl.i<- and bloomy

rarely red berry, with usually few -ff^f^-^
45 sri-^ic-s in N. ami Cent. Amer. an.l Iv and h E. Asa

From Berbcris with which it is often united, it is Ciisily

distinguished by the pinnate lvs. and the unarmed

branches, also by the large infl springing from tlie ax Is

of bud-sc'ales an.l by the 9 >^^vf%^ !;"''.
f:^^f'

^^ ^"'^'^^

in Engler, Bot. Jahrbiicher 31 :30-l.« (1901).

The mahonias art^ very handsome evergreen shrubs

gprearling usuallv by suckers, with arge leaves and

yellow flowers in conspicuous panicles appearing in

spring and followed by dark blue bloomy berries Most

of the 8p.:cies arc tender, but M. np.n.x, M Aquif„hum,

M. nm'o.s«, M. pinmila var. Wagnen are hardy as tar

north as Massachu.setts, but the fo lage is liable to be

scorched if exposed to the winters sun though M.

repens w more resistant an<l is rare y hurne.l .li.

jJponiM «-iU succeed if planted in sheltered ".''at ms

M pinruila is a most b<!autiful evergreen spe^-ies, but it

renuires protection from cf)ld winds, and th(; winters

sun M.TepenH is the best evergreen species we have

It snrea/ls rapidly and the foliage is rarely burned and

the numerous clusters of showy yellow flowers rc-nder it

mo-^X attractive at the end of May. I hey prefer a

MAHONIA

humid soil and a positi.m sheltered from strong winds

and from the hot sun. They are easily transplanted

ami some, particularlv M. rc/icns and M. nirrosa,

spread considerably by suckers. Propagation is by

seeds sown soon after maturity or stratified and sown

in spring, or bv suckers which are freely produced in

most species, klso by cuttings of haU-ripeucd wood

under ghuss and by layers.

Aquifolium, 1, 2, 3.

Bmlii. 0.

faticicularis, 3.

Fortunci, 7.

Froniolitii, 8.

ffhimiicvn, 4.

gracilis, I.

INDEX.

KriiciUiina, 6.

1/,-n'vi/i, 2.

japoiiicft, 6.

jUKlandifolia, 1.

niacrocarpa, 2.

7taiui, 2.
_

ncpalensis, 5.

nervosa, 4.

nulka7ius, 1.

pilinata, 3.

repens, 2.
_

rotundifolia, 2.

trifurca, 6.

Wagneri, 3.

A. Racemes many-fld., usually dense.

B. LJls. rounded or truncate at the base, rarely cuneate,

ovale to ovate-oblong.

C. Text^ire of lvs. leathery; lfts.S-9, sometimes 13.

n. Petiole about 1 in. long; Ifts. 3-9.

1 Aquifdlium, Nutt. (Berberis Aquifdlium, Pursh

Odosthnon nutkanus, Rydb.). Fig. 2303. Irom 3-6

ft
• Ifts. 5-9, oblong or oblong-ovato, dark green and

lustrous above, spinulose-dentate VA-S in. long:

racemes erect, fascicled: berries blue, small. May.

BrTt Col to Ore. B.R. 1425, L.B.C. 18:1718. P.M.

9 5 G 12 -721 -28: 143. G.M. 44:659. Gn.W. 23:361.

Var iuglandifolia, Jouin. Lfts. usually 7, the lowest pair

usuallv close to the base of the petiole, often subcordate

at the base, smaller and of thicker texture, teeth

smaller, accumbent; rachis usually red Var. gracilis,

Jouin (M. grdcilis, Ilort., not ledde). Lfts. 5-9

oblong-ovate, cuneate at the base, spinose-serrate with

small teeth, slightly lustrous above 2-3 in. long.

There are also forms with variegated lvs., with yeUow

foliage and with the young foliage bright red.

2 repens, Don (Berberis ripens, Lindl. B. Aquifd-

lium, Brit. & Brown. B. nana, Greene. Odosthmon

Aquifdlium, Rydb.). Rarely over 1 ft. high, stolo-

niferous: lfts. 3-7, roundish ovate or ovate, pa-le or

glaucous and dull above, spinulose-dentate 1 J 2-2 /2

in long- fls. and fr. as in the preceding. Brit. Col. to

Calif. ^andN. Mex. B.R. 1176. L.B.C. 19: 1847.-

Hardier than the preceding species, but less handsome.

2303. Mahonia Aquifolium. ( X H)

Var. rotundifaUa, Fedde [Berberis rolundifblia Hh-

vevi Hort.). L/ts. usually 5, broader, often sub-

oXcu at nearly entire or finely
f"/!

sparingly serrate^

Var. macrocarpa, .loiiin. Frs. thicker and lvs. less

opaque. - <o
DD. Petiole usually very short; lfts. <-ls.

3 Binnata. Fedde (Berberis pinnata, hag. M.

fasciSs DC. B. Aquifmuni var. fascxeuhirts,& Two to 6 ft.: lfts. 7-13, ovate or ovate-lanceo-

late, undulate at the margin and with few spmy teeth.
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grayish green and somewhat lustrous above, 1-25^ in.

long: fls. in short, fascicleil racoines: fr. blue. Calif.,

N. Mex. and Mex. B.M. 2;?96. B.R. 702. Var.

Wfigneri, Jouin. Lfts. 7-11 with 4-5 tcoth on each
side, dark green above and slightly lustrous, light

green beneath. M.l). 1910, p. S9.—This variety is

about as hardy sis M. Aquifolium, but grows taller and
is very desirable. Possibly a hybrid with M. Aqui-
folium.

cc. Texture of Ivs. rigid; lfts. 9-25.

D. Sts. scarcely exceeding 1 ft.

4. nervosa, Nutt. (Berheris ncrvbsa, Pursh. M.
glumacca, DC.). Dwarf shrub: sts. with long pointed,

husk-like bud-seales: Ivs. on stalks 1-4 in. long; lfts.

9-19, lance-ovate, remotely spiny-toothed, 3-5-ribbed,

liale green, 1-3 in. long: racemes elongated, erect: fr.

oblong, blue. Brit. Col. to Calif. B.M. 3949. L.B.C.
18:1701. B.R. 1426. P.M. 7:55.

DD. Sts. 5-12 ft. tall: Ivs. very short-stalked.

5. nepalensis, DC. {Bcrbcris nepaUnsis, Spreng.).

Lfts. 5-25, ovate-oblong, all of nearly equal size,

cuneate or rounded at the base, sinuately toothed, with
few spiny teeth, lustrous above, 2-4 in. long: racemes
to 10 in. long. India, chiefly Himalayas. Gn. 63, p. 94.

A.G. 18:355.

6. japonica, DC. {Berheris japdnica, Spreng. B.
Bealii, Fort.). Lfts. 9-13, roundish or ovate, the termi-

nal one larger, usually truncate or subcordate at the
base, with large remote spiny teeth, dull or slightly

lustrous above, 2-5 in. long: racemes 3-4 in. long,

fascicled: fr. bluish black. China, Himalayas, in Japan
onlv cult. B.M. 4846, 48.52. Gn. 6.3, p. 72. F.S,

6:79. Gn.M.2:19. H.F. 5:168. G. 2:299; 29:341 am
.l.F. 3:278 (as B. nepalensis).—Very effective by its

large bold foliage; has proved hardy at the Arnold
.A.rborctura in sheltered positions. Var. triffirca, Schneid.

(B. trifiirca, Forbes). Lfts. 4 in. long and 2 in. broad,
3-pointed at the apex and with a few teeth at the base.

\'ar. gracfUima, Fedde. Lfts. smaller, about 2 in. long

and ?-4in. broad.

BB. Lfts. cuneate at the base, laiiceolate.

7. Forttmei, Fedde (Berheris Fdrtunei, Lindl.).

Shrub, to 6 ft. : lfts. 5-9, narrow-lanceolate, spinose-

serrate with small appressed teeth, 2-5 in. long:

racemes erect, fascicled, to 6 in. long. China. F.S.

3:2916. J.H.S. 1846:300.

AA. Racemes few-fld.: lfts. rigid, 3-7.

8. Fremontii, Fedde (Berheris Fremdntii, Torr.).

Fig. 2304. Shrub, .5-12 ft.: lfts. .3-7, ovate or oblong,
with few strong, spiny teeth, blue-green, dull, l-^l in.

long: racemes loose, 3-7-fld.; pedicels slender: fr. at
least i)in. across, inflated and rather dry, blue. W.
Texas to Utah, Ariz, and CaUf. G.F. 1:497 (adapted
in Fig. 2304).

M. (iryiUa, Hutchins. (Berberia Hutchinsonii. Rchd. B. arguta.
Ball, not Schneid.). Shrub, to 5 ft.: lfts. 9-11, lanfpolate, entire or
with few teeth: fls. in pendulous raremes, 12-16 in, long. Probably
from Cent. Amer, B,M, S266, Gn, 72, p, 4.S1,—A/, hrhipes,
Kehd, iBerberis brevipes, Greene), Allied to B, repens, but much
smaller in every part: Ivs, short-petioled; lfts, usually 7, broadly
elliptie-oblong, 1-1^^4 in, long: racemes short, few-fld. Alberta,

—

M. grdtritis, Fedde (Berberis graciUs, Hartw, ), .-Vllied to B, pinnata,
Lftii, ovate to lanceolate, finely serrate or entire, 1-2 in, long,
lu,Htrous. ,Mex.. Tcx,a.s.

—

Mi ha-matordrpa, Fedde {Berberia
ha'matocarpa. Wooton). Very similar to B. Fremontii, but the
terminal Ift, longer than the lanceolate lateral ones: fr, red, Colo,
and New Mex.

—

Af. heterophyttn, Schneid, (B. heterophylla,
Zabel, not .Juss. B. toluacensis, Mort,. ). Possibly M, Aquifolium

. X M, Fortunei, l.vs, long-petioled; lfts, .'>-7, lanceolate, 112-3 H
in, long, i^-l in, broad, spiny-toothed, lustrous. Of unknown
origin.

—

M. pdUidfi, Fedde (Berberis pallida, Benth.). Lfts. f»-l.'t.

ovate to ovate-lanceolate, 2-3 '2 in, long, spinose, dark green
above, grayish beneath: racemes compound, loose, Mex. R,B,
30:16,

—

M. pumita, Fedde (Berberia puinila, Greene). Allied to
M. repens. A foot high or leas: sts. upright, rigid, not aarmentose:
lfts. l-,'i, thick, ovate to round-ovate, coarsely spiny-toothe^l.
reticulate: raeemea short: berries smaller, very glaucous, Calif..
Coast Range,

—

M.tenuifMia, Fedde (Berberis tenuifoiia, Lindl,)
Lfts, 3-7, lanceolate, entire: racenifw ncxlding, very long and loose

\

Mex, B,R, 30:26,

—

M. trifoliolAla. Fedde (Berberia trifoliolata,

Moric, B, trifoliata, Hartw,), Allied to B, Fremontii, Lfts, 3,

sessile, rigid, pale; coarsely spiny-toothed: racemes short, few-fld.

Texas to Mex, B,R, 31:10, F.S, \:56.—U. Wllroiii, Kehd, (B.

Wilcoxii, Kearny, Odostemon Wilcoxii, Heller), Allied to M, Aqui-
folium, but lfts, emailer, very coriaceous, oval or ovate with only
,3-5 spreading spiny teeth on each side, Ariz,

Alfred Rehder.

MAIANTHEMUM (Greek, Mayflower). Syn. Uni-

fMium. Litiace.r. Small spring-blooming woodsy peren-

nials, good for colonizing.

Convallaria-like, with slender rootstocks and 1-3-

Ivd. sts. that are 3-8 in. or more high and bear a few
white 4-]>arted small fls. in a raceme; segms. separate or

practically so, spreading or reflexed, deciduous; sta/-

mens 4, inserted at base of segms; ovary 1; style 1,

2-lobed: fr. a globular 2-celled and 1-2-seeded berry.—
Species 2 (by some considered only 1), in the cool ]3arts

of northern hemi-
sphere. They make
interesting mats or
colonies in shady
places. M. cana-

c\r»jN / -A> "ui/fiiu.->"
dense, Desf. (Uni-

'^^U\rl>SV/^lr^ffl„ ^^Hum canadense,^^ .w:>tt..,ilrfrst^sa^
Greene), native in

moist cool woods
from Newfoundland
to N. C. and west,

usually has 2 (1-3)

ovate or ovate-
lanceolate sessile or
very short>-petioled

Ivs. on the st. and
many radical Ivs.

in the spreading
colony, cordate at
base with narrow
sinus: raceme 1-2

in. long, usually

many-fld., rather
dense; fls. white, the

segms. longer than the stamens : berry pale red , speckled

:

foliage dies in summer. M. bifolium, DC. (M. ConvaU
laria, Web.) is the European and Asiatic species: Ivs.

2, stalked, triangular-cordate: st. 6-8 in. high from a
filiform root: raceme spike-like. Var. kamtschdticum,
Jepson, Calif, to Alaska and Siberia, is 4-14 in. high,

often stout: Ivs. ovate or triangular-cordate, the petiole

of the lower one sometimes longer than the blade, the
radical If. very long-petioled and almost as tall as
fl-st. L. H. B.

MAIDENHAIR FERN: .idiarUum.

MAIDENHAIR TREE: Ginkgo.

MAIZE: Corn and Zea.

MAKART DECORATIONS and bouquets are dried

grasses and everlastings, whether dyed or not. The
celebrated painter, Hans Makart, once decorated his

salon with dried palm leaves, pampas grass and the

like, to the delight of the Emperor of Austria, who
visited the artist's studio; hence the name. See Ever-

lastings and G,C. Ill, 6:714.

MALACOCARPUS (Greek, soft and fruit). Cac-
lacesp. \ genus commonly combined with Echinocactus.
As usually understood, it consists of globose plants:

fls. slightly funnel-shape, usually yellow; ovary with
scales bearing in their axils bristles and wool ; stigma-
lobes red: fr, ,soft, rose-colored or crimson. Six species
have been a.s,sign<ul to this genus; but if it is to be
retitined, mf)re sjiecies are doubtless to be referred to it,.

It is n;itive of the east coast of S, Amer, M. Sellowii,

Schvnu., is offered in the Eurojican trade under the
name of Echinocactus Sellowii. j jj Rose,

2304. Mahonia Fremontii. ( X H)
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MALACOTHRIX iOrot-k wortls, meaning soft hair).

I'limposit.r. Anniml sunl poroiiniiil horbs of W. N.
Amor., one of whicli is lisli'il; sin'cics probably 20:

loafy-stomnnil or soaposo. usually with a radical clusliT

of ivs.: lu'juls yollow^ wliito or iiinkish, ))iihiiulril,

visually noiliiing in Inul; rccoptaclc naUi'il or bristly;

rts. all lipilato, honnaiiliroilito: arlu'iu' short, tiMcto,

ribbotl, with soft pappus-bristles. M. califomica, DC".

Annual, acauK'scent. bearing sinpU' rathor larm- liuhl

yellow heads on scapes I (i in. high: Ivs. proniineiilly

woolly when youni;, piniiatiliil, the lobes linear to

almost filiform: involucre-bracts narrow-linear or

subulate, in about 3 series. Saudy soils, Calif.

L. H. B.
MALAY APPLE: Euoenui Jambos.

MALCOMIA (Wm. Malcolm, English horticulturi.st

of the eighteenth century). .Mso written Malcolmia, but
it was originally spelled Malcomia. Crticifcrx. Flower-
garden annvials.

Malcomia is a genus of branching herbs, the branches
often prostrate: Ivs. alternate, entire or pinnatifid; fls.

white, purplish or reddish, in a loose raceme; i)etals

long and linear or long-claweel: pods rather terete, long

or awl-shaped ; seeds in 1 series or in 2 series at the base
of the cells, not marginatc.—Species about 30, Medit.
region.

maritima, R. Br. Virginian Stock. Mahon Stock.
Figs. 2.TO.5, 230G. St. erect, branching: Ivs. ellii)tic,

obtuse, entire, narrowed at the base, pubescence
appressed, 2-4-parted: jjcdicels rather shorter than the

calyx; fls. shades of lilac and red to white, the limb
veined: pods pubescent, long-acuminate at tlie apex.

Medit. region. B.M. Kit) (as Cluiraidhns maritimux,
showing red fls., changing to purple before fading).

J.H. III. 59:30.—It is a charming hardy anmial of the
easiest cult, growing about a foot high, with a more
branching and open habit than the common stock
(MatthioTa), and 4-petaled fls. each about M'n. across.

Red, white and crimson-fid. kinds are offered in Amer.,
while rose and lilac fls. ajipear in the mixtures. There
seem to be no double forms. It is an excellent plant

for the front of a border, as it may be easily had in

Y '^^ '^^

230S. Malcomia maritima.—Virginian stock, Crimson King.

blofim from spring to fall by means of succcssional sow-
ings. .S»;cds are best sown in the fall, as they give ear-

lier blof)in. Seeds may be sown thinly.

3/. frUoUjrr, HoiiiH. A IJ(.*Iflr. Low. al>out ti in., pul)(;.HCont; lv8.

oblonK-lancpolat*: to ovat*;. nearly <-ntirc: fls. pinli, yellowish at
baae. Mountains, Greece. Ot. 1:220.

—

M. littdrcn, R. Hr. .Six to
12in.r Iva. hoary. lanee-Iinear. nearly entire: fls. large. i(ink-i>urple,

the MpfH'iint^ limb not prominently veined. W. .Medit. region.

WlI.HKLM MiLI.KR.

L. H. H.t

MALLOTUS ffJreek, woolly, from the long white
BpincM iix\ the fruit of some species). Euphorbiaceof.

Trees or .shrubs, some rarely cultivated for their

econotviic products, but very little known as horticul-

tin':il subjects.

Le;ives :iUernate or in a few species o|)po.site, broad,

simi)le, p;dmately nerved: fls. din'cious, small, in spikes

or panicles; calyx valvate or imbricate; no petals, disk
or rudiment of ovary in the

staminate fls.; st;imens numer-
ous, anther-cells oblong; the 3
styles almost free at base, elon-

gated; ovules 1 in eai^h cell: caps,

sepaniting into 2-3 i)arts.

—

About SO '.)() species in the Old
World tropics. Related to Mer-
curialis ;in<l Macaranga.

japonicus, Muell. Arg. {Rntl-

Ura japonica, Spreng.). A small,

rather .scurfy tree with large,

ovate, alternate, glabrous or

glandular, subtrilobed, reddish

Ivs.: spikes branched, termin;d;

fls. 2-3 lines wide; stamens
60-70: caps. J'iin. diam., pubes-
cent with weak jiricklcs. Japan
and China. R.Ii. 1894, p. 103.

philippinensis, Muell. Arg.
M()NKEY-l'\\(^E TkKE. KaMII.A
Thick. Lvs. broadly ovate,

rough, entire or nearly so, alter-

nate: caps, not jirickly but
covered with red-brown glands
which furnish the kamila (or

kani;ila) <lyc of commerce, used
in dyeing silks. India to Austral.

J. B. S. Norton. 2306 Malcomia
maritima. ( X ^4)

MALLOW: Malva rotuudififlia, and other speciea.

MALLOW, FALSE: Malmslrum.

MALOPE (name used by Pliny for some kind of

mallow). Malvaccse. Flower-garden annuals.

Cilabrous or pilose herbs, with entire or 3-parted

alternate lvs., and peduncled often showy violet or

pink or white axillary fls. subtended by 3 large cordate

distinct bracts: calyx 5-parted; eolunm of stamens
divided at the top into many filaments: carjiels numer-
ous, 1-secded, congested into a head, indehiscent.

—

About a dozen species have been described, jjrobably

reducible to 3, in the Medit. region. They are of

simple cult, in any ordinary garden soil; .sow early.

trifida, C^av. Fig. 2307. Plant 2-3 ft. high, bearing

ro.s(r :ind purple fls. 2-3 in. across, the center usually

d;irker, blooming most of the summer: Ivs. 3-nerved,

3-lobe(l, (Icntiite, glabrous; lobes acuminate: peduncles
axillarv, 1-fld. Spain, N. Afr. Gn.W. 25:.5S4. H.U.
2:160." Var. grandiflora, Paxt. (A/, grandiflbra, F. O.
Dietr.), is said to b(^ superior to the type, with fls.

large, deep rosy red, veined inside darker. Gn. 21, p.

H."). P.M. 1:177. G.W. 1.5, p. 21.3. Var. alba, Hort.,

has whiti! fls. V:ir. rdsea, Hort., has rose-colored fls.

G. 27:.5fJ3. Seeds are ofTered scjjarately in white, rose

and red.

malacoides, Linn. An old garden annual, but appar-
ently not now cult, to any ext('nt: 1-3 ft.: lvs. oblong-

ovate to hmceolate, crenate or pinnatifid, t;ipering or

cordate at base: fls. large, purple-violet, solitary. Var.

r6sea, Hort., has rose-red fls. S. Eu., Asia Minor.

L. H. B.

MALORTIEA (E. von Malortie, Germany). Pal-

mitrcn-. A small group of diminutive palms of Cent.

Amer., by some atithorities referred to Reinhardtia as a

subgenus, with fi-r2 stamens. They are spineless plants,

with alternate lvs. which are simple or 2-lobed at the

end, margins entire or dentate or erose on the ends: fls.

vmisexual, in brani-hed s[);idices or spikes that .irise
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from tho lower axils. Tlioy arc warmhouso subjeots,

and usi-fiil whore vory small paLms are desired, as in a
Wardiiin o:ise.

M. urdciUs, Wondl. Sta. slender, ringed. 18-24 in. or more hiph:
Ivs. slender-petioled, about 9 in. long and broad, split to the
rachis at the top, and the 2 halves lobed, the lobes entire or notehed,

split near the rachia
to form holes; spadix
erect, branched, bear-
ing scattered sessile

male and female fls.

;

stamens 10-12. Guat-
emala. B.M. 5291.
A/, simplex, Wendl.
Slender ccspitose little

palm, with ova! slen-

der - petioled mostly
simple Ivs. which are
acuminate -toothed
and more or less shal-

low - notched at the
apex: spadix few-
branched, with sessile

fls. Costa Rica. B.
M. 52-17.—iU. Tuerck-
heimiifUamm, Height
about 16 in., the sts.

thin and about 1 }^
lines thick and bear-
ing a crown of about
15 geonoma-likc dull
green Ivs.: If.-blade
cuneiform, 6 in. long
and 2 in. broad, not
bifid, with 19 veins
either side of midrib
and the blade some-
what folded between
them, the margin cren-
ulate; petiole about
1 in. long. Guatemala,
4,500 ft. altitude. G.
W. 12, p. 99.—Recent.

L. H. B.

MALPIGHIA
(Mareello Mal-
pighi, 1628-1693,
distinguished na^
turalist at Bolo-

gna, who wrote on the anatomy of plants). Malpig-
hiacex. Trees and shrubs, sometimes grown under
glass for ornament, but known mostly from the Barba-
dos cherry, cultivated in the American tropics.

Leaves opposite, short-stalked, glabrous or tomen-
tose, entire or spiny-toothed : fls. axillary and terminal,

clustered or corjanbose, rarely solitary, red, rose or
white; calyx with a pair of thick glands on the back of

some or all the 5 sepals; stamens 10, all perfect, the
base of filaments glabrous; ovary 3-celled; styles 3, dis-

tinct: drupe 3-pyrenous, not winged, the stones with
3-5 crests or wings on the back.—Species 30-40 in

Trop. Amer., extending as far north as S. Texas. Small
describes 29 species in N. Amer. Fl. XXV, p. 1.52

(1910).

glibra, Linn. Barbados Cherry. Fig. 2308. Shrub,
6 ft., glabrous, the br.anches .slender: Ivs. ovate to

elliptic, entire, usuallj' pointed, having a few biscuspi-

date hairs which disappear early: umbels 3-.5-fld.; fls.

J^in. across, rose-red, the petals erose or fringed: drupes
red or scarlet, about the size of a cherry, acid, with
thin skin, used for jam and preserv'cs; seeds large, 4-

angled. S. Tex;is to N. S. Amer.; W. Indies. B.M. 813.

—Widely planted in tropic.s, and offered in S. Fla. Prop,
by cuttings, and seefis geiTninate readily.

mexic^a, .Tuss. (M. giuutalajarcnsis, Rose). Lvs.
ovate to obovat<vlanceolat€, either acute or obtuse,

imbescent or tomentose: oymes one-third to one-half

length of lvs.; fls. purplish, aboiit Min. across; sepals

ovate to ovate-lanceolate, densely pubescent: fr. nearly

globose, red. Mex.—Offered in S. Calif.

coccigera, Linn. Lvs. oval or ovate to suborbicular,

obtiise. rounded or emarginate, mostly sinuate-dentate,

glabrous at maturity, shining above: cymes "hort^

pe<luncled; fls. pink; sepals oblong or ovate-obiv ng.

2307. Malope trifida. ( X H)

with large gl.ands: drupe nearly globo.se, red. W. Indies.

—Listed in S. Fla. as a good holly-like plant useful for

dwarf hedging. L. H. B.

MALUS (Creek for apple). Rosacesp. Apple. Most
botanists prefer to unite the apple and pear in the one
genus Pyrus; this is the method of Bentham & Hooker
in "Cenera Plantarum," and of Focke in Engler &
Prantl's "Pflanzenfamilien," although the recent

excellent work of Schneider, "Handbuch der Laub-
holzkunde," keeps them distinct, as do some of the

recent American authors. The evident botanical

(li.stinctions between the two groups are slight, appar-
ently not suHicient for easy or clear determination by
the unprofessional student. These differences lie in

the usual presence of grit-cells in the fruits of Pyrus
and their usual absence in Malus; in the hypanthium
of the former being nearly closed by a cushion, and in

the latter free or open; in the cavity about the stem of

the fruit in Malus, a contrast which does not hold in

Pyrus; and in the styles of Pyrus being distinct or

nearly distinct, whereas in Malus they are more or less

united. The different degrees of union of the styles

has been made a basis for distinguishing the named
varieties of apples among themselves, anfl the character

does not appear to be important enough to be made
the basis of generic separation. It is not impossible
that the pears and apples may have had a different

phylogenetic origin, but this fact itself would not be
sufficient in generic description.—The apples are small

trees and bushes, of some fifteen to twenty species in

the North Temperate Zone. In this Cyclopedia, the

cultivated apple species are described under Pyrus;
the names of the leading species under Malus are as

follows

:

M. sylvestris, Mi\l. = Pyrus Malus.
M. prunifolia, Borkh. = P. prunifolia.

M. baccata, Borkh.= P. baccata.

M. coronaria, Mill. = P. coronaria.

M. ioensis, Brit. = P. ioensis.

M. Soulardii, Brit. = P. Soulardii.

M. angusiifnlia, Michx. = /'. angtislifolia.

M. Halliana, Koehne= P. Halliana. l H. B.

2308. Malpighia glabra—Barbados cherry. ( X ?i)
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MALVA (oil! Liitiii name from (.^iivok. refi-rrinsi to the

cniollioi\t lvs.1. M(Ui\icav. \'arioiis niimial, bionnial

aiui ix^n-nnial herbs, of considerable use in ornanionliil

HhuitinRS.
. ,. .

Knim miinorous sillied penera, Malva is distinguished

by the earjH^ls in a single whorl: ovules solitary, asceml-

inj;: brai-tlets 3,

dislinet: earpels

not beaked or

a p ]! e n <1 a k '' d

w i t h i n . They
are hirsute or

nearly glabrous
plants: Ivs.

aiifiled, lobeil or

^__ dissected: lis.

^ J^?'ffi:^^'^'iLr' solitary in the
\^'^' ^^J^M""^ axils, or elus-

""^
J '^^j tcred, sessile or

^,*\tJL ^-A' ^^^ peduncled; petals T),

,j*^ notehed at the ajx'X.

—

"I Speeies in the neifjh-
••* borhood of 30, in Vm.,

N. Afr., Asia; sev-
eral arc naturalized in

N. Amer.—Few of the

mallows are generally

in the trade. The most
conunon one is M.
moschata, although M.
crispa is frecjucntly seen

in gardens for its tall

striking growth. They
require no special cul-

tural treatment. The
genus has been more
closely defined in re-

cent time, and some

nnn. Fr. promitnnthj wrinkled-veiny.

sylvestris, I.inn. Biennial (perhaps sometimes annual
or perennial), 2-3 ft. higli, rough-hairy, liranehing:

Ivs. rather shari)ly .'j-7-lobed: fls. purple-rose, large;

petals 3 times length of calyx. Ku., Temp. .Xsia, way-
sides N. .Vmer. .\.(i. 13:171. Var. mauritiana. Mill.

(.1/. nKiiiritii'iiiii, binii.), has long been cult, in cottage

gardens abroad as the TuEi; Nl.M.i.ow. It is taller,

smoother and has more obtuse lobes. Var. zebrina,

llort. (.1/. zrbniia, llort.), has variable fls., usually

white strip(Hl with purple.

AA. Fls. small and inconspicuous, whitishi

B. Lvs. rwl curled at the margins.

rotundifblia, Linn. Fig. 2310. Common Mallow.
vSts. trailing from a strong, deep root: lvs. rounded
kiilney-shaped, crenate; If.-stalks very long: peduncles

rather slender.—(lommon biennial or perennial weed,
not cult.: intro. from Ku. and now common in bam-,
yards and waste places. The flat wrinkled fruits are

knowai to children as "cheeses." Also locally called

".shirt-button plant."

BB. Lvs. curled or puckered at the margin,

crispa, Linn. Curled Mallow. Fig. 2311. Un-
branched annual, 4-S ft. high, leafy from base to top:

lvs. roiuKled, .'j-7-lobed or -angled, attractively crisped

anfl curled: fls. clustereil, almost sessile. Eu.; sparingly

escaped from olil gardens. Gn. 2, p. 315.—The elegantly

crisped lvs. are sometimes used for garnishing dishes.

Generally self-sows in gardens. It provides a stately

subject where stiff straight forms are desired; the sts.

sometimes attain a thickness of 3 in. at the base.

A/. camj)(inulAta, Paxt.^Malvastrum.

—

M. capcnsis, Linn.^
Malvastrum.

—

M. cocctnea, Nutt.^Malvastrum.—M. involucrata,

Torr. & Gray^Callirtioc.—M. laterilia, Hoolt.= Malva8trum.

—

M. mini&ta, Cav.^Spha?ralcea.

—

M. Papdver, Cav.=CalIirhoe.

—

M. pedAta, Ton*. & Gray=CaIlirhoe.

—

M. umbellala, Cav.=
Spharalcea.

2310. Malva rotundifolia. (XW

2309. Malva moschata. ( X ?s)

of the plants that belong in Callir-

hoe, Malvastnim, and Spha'ral-

cea are still likely to be listed

under Malva.

A. Fls. large and shoimj, iyi-2
in. across.

B. Fr. doximy, not wrinkled.

moschAta, Linn. MrsK Mai^
LOW. Fig. 2309. Perennial, 1-2

ft. high, with simple pubescence: st.-lvs. S-parted and

the parts 1-2-parted or cleft, the lobes being linear

(If.-formation variable;: fls. rose or white; calyx with

long, simple hairs. Ku.; cult, and escai)ed. R.H. Wh\ :

3^1 _

—

\ gfxxl old garden subject, with fls. varying in

color shades, and nin wild in grass along roadsides. The

white-fid. garden form is often listed as var. alba.

BB. Fr. gMrrous, minutely 'wrinkled or veiny.

Alcea, Linn. Much like M. mo-ichala, but st.-lvs. only

(iTKX .5-part/;d or .5-cleft, with incised or toothed lobes:

fl.s. deep Tom: to white; calyx densely stellate-pubes(^ent.

Eu.; cult, and escaped. B.M. 2207. Gn.W. 4:74.'-..

(pink, veined deeperj. Var. fastigiilta, Koch (M.

fanligitiUi, C-sv . jV/. .V/rwerm, Pollini). Lvs. less incised;

upijer at.-lv.s. •3-fid; intermediate ones .Vfid; lobes ob-

long, unequally dentate. B.M. 2793. (in. 7."j, p. 432.

WiLHELM Miller.
L. H. B.t

MALVASTRUM (name made from
Malva). Ma.lvacra'. False Mallow.
Mallow-like herbs grown with peren-

nials.

From Malva and its allies it differs in

having short or capitate stigmas on the
style-branches rather than longitudinal

stigmas, and a single whorl of carpels.

From Malvaviscus it differs in having a
dry rather than a baccate fr., and in

other characters. Herbs
a n d undershrubs of

differing habit, some-
times low and diffuse

and sometimes tall:

lvs. various, entire, cor-

date or lobed: fls. scar-

let, orange or yellow,

short- pedun-
cled or nearly
sessile, axillary

or in terminal
spikes; calyx-

like involucel

wanting or of

2 or 3 bracts;

calyx 5 -cleft;

petals emargi-
nate or entire;

styles 5 or
more: carpels

few to many,
1-ovuled, near-

ly or quite in-

dehiscent and

2311. Malva crispa. (.x'A) falling away
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from the axis at maturity.—Some 7{)-S() or more species,

in Amer. ami S. Afr. Tlio garden species are perennials
of easy cult., blooming in the hot weather.

A. Fit. while, with eye.

hypomadanun, Spragvie. Shrubby, sometimes rcaeh-
inp; 10 ft., slender-hranehed, free-llowcring: Ivs. variable,

usually 3-lobed and more or less toothed, sparsely
soft-hairy on both sides: fis. white with rose-purple
eye, about 1 • ^ in. arross, axillary, solitary or 2 or 3
together; petals obliquely obovate, refuse; ctdyx-lobes
ovate, acuminate and ciliate; bractlets 3, spatulate-
linear, ciliate. S. Afr. G.C. III. 43:394; 44:92. B.R.
295 (a.s Malra eapensis).—This species was founded as
late as 190S, although in cult, in Great Britain for a
century under other names, ;is M. capense, M. virgatum,

M. grossularisfolium. Prop, by cuttings under glass in

late spring, giving bloom in a cool greenhouse the fol-

lowing season.

AA. Fh. colored.

capense, Garcke {Mdlva capenns, Linn.). Shrubby
and branchy, sUghtly viscid: Ivs. ovat<^oblong, some-
what :?-lobed and angled, unequally toothed: fls. 1-2
on axillarj- peduncles, purple; involucel variable in size,

the bracts lanceolate to ovate-lanceolate and shorter
than the ciliate calyx-lobes: carpels glabrous. S. Mr.—
Offered abroad and also in S. Calif. Var. Lindemuthii,
Hort., said to be a graft-variety procured by working
M. capense on AhuHloii Thompsonii: Ivs. 3-lobed, yel-

low-variegated: fls. small, rose-red shaded violet. See
also Kitaibelia Lindemuthii, p. 1738. It is doubtful
whether .1/. capense is in cult.; the plants passing under
this name may be M. hypomadarum.

lateritium, Nichols. (Mdlva lalerilia. Hook.). Pros-
trate, hirsute, 6 in.: Ivs. 3-5-lobed, truncate at base,
the lobes cuneate to broad-oblong : fls. long-peduncled,
solitarj', brick-red; calyx-lobes ovate and spreading;
involucel of 3 ovate bracts; petals round-cuneate, yeUow
at the base. S. Amer. B.M. 3846.

—

Malva lateritia is

offered in England where the root is said to be hardy
in ordinary winters, producing "very pretty peach-
colored'' fls. Useful for covering dry banks in the sun.

coccineum, Gray (Mdlva cocclnea, Nutt. Cristaria
coccinea, Pursh). A tufted canescent plant, 4-18 in.

high, with running rootstocks: Ivs. 1-2 in. across,

pedately .3-5-partea or -divided, the narrow divisions

again cut or cleft: fls. brick-red or coppery, in a short
terminal raceme: carpels round-kidney-shaped, inclosed
in the incurving calyx-lobes, 10-15, reticulated, inde-
hiscent, 1- or 2-seeded. Neb. to Manitoba and west.
B.M. 1673. Var. grandifldrum, Hort., has large deep
scarlet fls.

campanulatiun, Nichols. (Mdlva campanulata, Paxt.
Mdlva purpurala, Lindl.). Two ft. or less high, hairy:
Ivs. pedately 3-7-lobed, the lobes deeply cut and
toothed: fls. rose-purple, an inch across, in a loose
terminal raceme, blooming until killed by frost;

bractlets very narrow. Chile. B.M. 3814. B.K. 1362.
G.C. III. 48:179; 52:193. P.M. 9:173, and R.H.
1843:325.

M. GUlieitii, Baker. More or leaa procumbent: Ivs. hair>',

palmately divided: fls. 1 in. or more across, bright red. S. Amer.

—

M. splenduium, once listed, is probably M. Thurberi var. laxi-
florum, Gray fM. splendidum, Kell. ), in S. Utah to 8. Calif. Shrub,
becoming 12 ft. or more, gray-tomentose: Iva. joundish and mostly
subcordate, 3-cleft or obscurely 3-5-lobed: Baf rosy pink, fragrant,
rather loosely paniculate.

T H R

MALVAVISCUS (Greek, sticky mallow). Malvdcea:
Shrubs and tall herbs, a very few of which are culti-

vated for ornament.
Usually hispid: Ivs. alternate, entire, dentate, angled

or lobed: fls. red, usuidly on axillary peduncles; petals
erect anrl connivent or spreading in the upper half;

column of stamens long and slender, exserted, only

Eartially fertile: carpels fle.shy outside, connate into a
erry, later becoming dry and separating: involucel of

2312. Malvaviscus arboreus. ( X H)

7-12 narrow bractlets.—S])ecies 10 or 12, sometimes
tree-like, in Trop. Amer., one reaching S. U. S. There is

one species of garilens, M. arboreus, kno\vn to the
trade as Achania Malvari.'tcus. It is a fine old green-
house shrub with erect scarlet fls., which resemble an
abutilon and never open widely. (Abutilon, however,
luis no involucre.)

The old Malvansciis arboretis is one of the most satis-

factory house-plants. It is not subject to insects of any
kind, will stantl a low temperature in winter, and blooms
both winter and
smnmer. When
pot -grown, the
plant is usually
about 2 feet
high, but out-

doors it makes a
strong branch-
ing grovrth, at-

taining 3 to 5

feet. The bright
s c ar let flowers

remain a long
time in perfect

condition. The
flowers open
shghtly at the
top or not at all.

This circum-
stance gave rise

to the old name
Achania, which means "not gaping." The plant neefls

a good light soU and thrives in a compost of fibrous

peat and loam. Propagated by cuttings. The culti-

vator need not fear the appearance of white grains on
the surface of the leaves, as they are a normal waxy
secretion of the plant. (James Vick.)

arbfireus, Cav. (Achania Malvaviscus, Swartz). Fig.

2312. Tall shrub: Ivs. alternate, mostly 3-lobed, acimii-

nate, heart-shajjed at the base, toothed: fls. convolute in

the bud, scarlet, never fully expanding; bractlets erect

and narrow. S. Amer. B.M. 2:305. L.B.C. 12:1155.—
Cult. outdoors in S. Fla. and S. Calif.

mollis, DC. (Achania tndllis. Ait.). Shrub, recom-
mended for hedges in Calif.: Ivs. cordate, soft and
tomentose, obscurely 3-lobed: fls. scarlet, with some-
what spreading bracts. Mex. to Colombia. B.M. 2374.

Drummondii, Torr. & Gray. Tall perennial, to 6 ft.

or more, somewhat tomentose, erect, simple or

branched: Ivs. round-cordate, mostly 3-lobed, as broad
as long: fls. vermilion-red, 1 in. long, on axillary pedun-
cles; bractlets of involucel narrow-spatulate; column of

stamens becoming exserted: fr. berry-like, red, finally

separable into carpels. Fla. to Tex. and S.—A good sun-
loving plant. L. H. B.

MAMMEA (from mamey, aboriginal West Indian
name of M . americana). Guttiferse. A very small group
of tropical trees, of which M. americana is the only
species of horticultural value. The genus is allied to

the Malayan mangostcen (Garcinia Mangostana), but
differs in its two-parted valvate calyx, closed before
anthesis.

Mammea is characterized by rigid, coriaceous Ivs.,

frequently pellucid-punctate: perluncles axillary, 1-fld.,

.solitary or clustered; fls. polygamous; petals 4—6;
stamens numerous; stigma i)eltate or broadly lobed;
ovary 2-4-celled : fr. a drupe.—Species perhaps a half-

dozen in the tropics of Amer. and Afr. but sometimes
defined to include only one.

americana, Linn. Mammee-Afple. Santo Domingo
Aprk'ot. Mamev. Mamby de Santo Domingo.
Abkico' db Para'. Fig. 2313. A large tree, 40-60 ft. or
more in height, of upright, compact growth: Ivs.

oblong-obovate, entire, 4-8 in. long, 2-4 in. broad,
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nniinlixl or blunt :it the ajx^x, coriaooous, dooji proon,

fjlossy on the iippor surfaoo, marki\i with nuiiicious lint-

transvorse, retioulatiHi veins ami iielhuiil dots; petiole

stout, 'jin. or less in length: lis. solitary or clustered

in the axils of llie younj; shoots: petals white, fragrant

;

anthers ohlonji, laterally dehiseent : fr. plobose, li-tl in.

diiun., russet, seotls 1-4. A native of the W. Imlies

and N. S. Amor.
When pn>«"n on deep rich soils, the mammec-apple

attains hirge proportions, and is one of the most beau-
tiful and conspicuous ti-ees in the West Indies. Its

M

/ ^
' «^^-

2313. Mammea americana.—Maminee-apple. (X'i)

trunk sometimes attains a diameter of 3 or 4 feet, while

its dense, erect but very broad crown is of a deei)er,

richer sha<le of green than that of most other trees. The
large, oblong leaves appear a.s if varnished. The tree is

cultivated for its fruit in the West Indies a.s well ius

on the mainland of tropical America. It is successfully

grown in Florida a-s far north as Palm Beach, and
though not common, fine specimens are occasionally

seen at Miami and other points. While young it is

verj' .susceptible to frost. It has never been success-

fully grown in the open in California, so far as known,
and is probably too tender for any section of that state.

The fruit is oblate to round in form, commonly 4 to 6
inches in diameter, the surface russet-colored and some-
what rough. The pliable leathery skin is \'^ inch in

thickness; if cut when green, a bright yellow triucilagin-

ous sap exudes. Surrounding the one to four large,

oval, rough seeds is the bright yellow flesh, jui(-y but
of finri texture. The flavor is frequently compared to

that of the apricot, and when the fruit is stewed or

preserved the resemblance is rather striking. The pulp
Ls sometimes sliced and served with wine, or sugar and
CTf;am, but is usually preferred by Europeans in the
form of sauce, preserves or jam. The season of r)i)eiiing

in the West Indies is in the summer.
From the fragrant white flowers a liqueur is distilled

in the French West Indies which is known a.s can de
cr/^jle or creme de cr6ole. The wood is hard an<l

durable, and is .said to be well adapted to building pur-

poses n.s well a.s cabinet-work; it is beautifully grained
and takes a high polish. The resinous gum obtained
from the bark is u.sed to extract cliigoes from the feet.

Propagation is usually by seeds, which germinate
readily if jilaiited in light sandy loam. While the tree

l)refers a rich well-drained soil, it succeeds remarkably
well on the shallow sandy .soil, underlaid with soft

limestone, of the Florida east coiust. Seedlings exhibit
considerable variation, and do not, as a rule, come into

bearing under six or seven years of age. Some asexual
method should be utilized to propagate desirable

varieties; inarching succeeds with the mangosteen, and
should be ap])licable to this iMant as well; liudding
might also be successful, performed as with the mango.
Through select iiii\ of seedlings the fruit could be greatly

improved; as an cxam[>le, a seedling is known in the

Isle of Pines in which tlie flesh .separates readily from
the .seeds, although it normally adheres very closely.

F. W. PoPENOE.

MAMMILLARIA (Latin, iiKuiiinila: referring to the
nijiple-like tubercles on th<'se plants) . Often but not orig-

inally sjielled Mdmiltiiria. Cactncia. (dobular or con-

densed small spiny cacti grown in greenhouses and .some of

the species in the open far South; mostly fanciers' plants.

Stems simple, branching or in a cluster from the

root, conunonly hemispherical or short-cylindrical, but
often depressed or sometimes much elongated, the sur-

face entirely broken up into tubercles (mamilke) : fle.

usually short-funnelform, with naked or ncarlj' naked
tube and ovary, borne in the more or less woolly axils

between the tubercles, or at the inner extremity of a
narrow groove on their upper surface: fr. globose to

linear-clavate, nearly always smooth and berry-like.

The name Mammillaria is one of the generic names
con.served by the Vienna rules of nomenclature, but
there seems to be no justification for this except as a
matter of convenience. The name Mammillaria, used
for a cactus genus, was given by Haworth in 1812, but
is antedated by the Mammillaria published by Stack-

house for a genus of alga. The alga name has long been
reduced to synonony, but a recent study of its status

seems to justify its reestablishment. Mammillaria, as

considered here, follows closely the treatment in Cyclo.

Amer. Hort., but, as a matter of fact, it would be
better to divide the group into 2 or more genera. Brit-

ton & Rose are preparing a monograph of the Cacta-
cea; in which these points will be discussed; but in the
meantime, the old name Mammillaria will be retained.

The cultivation of Mammillaria differs in no respect

from Echinocactus, which see.

artinthnphlcpnui, 67.
Alvcraonii, 28.

anrifttrnrnttllui, 10.

ariRuIaris, 71.
applanata, 82.
arida, 72.

arietina, 74.

arizonipa, 2R.

.armillata, .*)().

aiibintlftvlf, 9.

atiTfirrpK, r)2.

niUitmnnlin, 75.
I)arl)ata, 42.
tiii-ol.ir, 08.

iinfiinana, 46.
Ijon'alis. 28.
HraiulfKci, 81.
Brtinmii, 14.

c.Typitilift, 6.

riilrnratn, 24.
randida, 44.

Caput-Modusae, 89.

caruca, Hrj.

Carrntii, !>S.

centricirrha, 74.
chloraiitha, 28.

ciTTkifera, t."*.

ronoidr-a. 26.

..>riiif.T:i, 16.

ciirniita. 2\h

craaHitipiiia, 62.

INDEX.

crucigera, 80.

daimonocoras, 17.
dasyacantha, 7.

dec'ipiens, 36.
deflexisvinxi, 74.
densa, 34.

denudata, 39.
deserti, 28.
difEcilis, 15.

dioica, 49.
discolor, 64.
dolictiocentra, 63.
dumetorum, 37.
durispina, 6.

echinaria, 34.

echinata, 34.

eetiinoidea, 19.

Echinus. 18.

eleKans, 67.
eloptiantidens, 30.

elongata, 34.
erccta, 11.

eriarantha, 59.

fascicuiata, 54.
formosa, 70.

FoersLeri, 74.

fraeilis, 38.

JuhritipimL, 62.
fiiscata, 62.
Oabbii, 81.

Galcottii, 57, 63.

gloljosa, 31.

Goodrichii, 49, 52.

Grahamii, 53.
Greggii, 33.

Guilleminiana, 36.
Haageana, 66.

Halci, 4.

Heoscana, 76.

hciiiisphaTica, 82.
Hfydori, 82.

hidalgcnsis. 79.

Ilirsriiliana, 28.

impcxicoiiia, 23.

insularis, 49.

Kluffii, 67.

Knimrri, 74.

Kim/.cana, 47.

lasiaiantlia, 39.

Lthmanniif 9.

Lcona, 35_.

Lcsaunirri, 6.5.

littorrihs, 5.5.

longirnanima. 31.

Macdcmgalii. 83.

inarronipris, .S.

niacrothclc, 9.

Maina-, 57.

inazatlanensis, 55.

mt'iacantha, 84.
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micromcris, 33,

minima, 34.

niissouriensia. 5.

multiceps, 45.

mutabilis, 75.

nco-mcxicana, 2S.

Nickelsffi, 25.

nivea. 6S.

nivosa, 78.
nogalensis, 12.

NuUallii, 5.

Odieriarui, 62.

Palmeri, 49.
Parkinsonii, 69.
pectinata, 22.
Pfiersonii, 76.

petrophila, 73.
Pfeifferi, 62.

phtUospcrma, 32.

plumosa. 40.
Pondii, 3.

Poselgeri, 1.

Pofosina, 67.

pubescent, 6.

pusilla, 45.

INDEX, CONTINUED.
pyramidalis. 62.
radians, 21.
railiainli.-isima, 10.

radiosa. 2S.
liadliana, 1.

raphitjacantha, 10.

recurvata, 12.

rt'Ciirvispina, 12.

rhodantha, 62.

robust ior, 5.

robustispina, 14.

Ros€ntta, 1.

rufispina, 6.

Runi/ci, 39.

sanguinea, 61.
Scheerii. 13.

Schmi'itii, 74.

scolymoides, 20.

sempervivi, 88.
senilis, 41.
sctispina, 2.

similis, 5.

simplex, 77.
sphacelata, 60.
sphjerica, 31.

sph^crotricha, 44.
spinosissinia, 61,
Btrlla-aiirata, 34.
sliUnris, 4.5.

strnliiliformis, 6, 26.
siilxiTiiinlttris, 71.
sulcata, 24.

tenuis, 34.

tetracantha, 63, 74.
tetrancistra, 32.

toxana, 45.
triensis, 82.

Thornberi, 54.

Trohartii, 87.
tuberculosa, 6.

uberiformis. 31.

uncinata, 86.

vcnusta, 56.

vetula, 43.

viperirta, 34.

vivipara, 27.
Wiltliaiia. 48.
Wildii, 48.
WissTnannii, 5.

Wrightii, 51.

A. Stamens and style exsertcd beyond the petals; fis. irreg-

ular, slender, tubular, somewhat curved atul bila-

biate. (Subgenus Cochemiea.)

1. Poselgeri, Hildmann (.1/. Rosei'ina, Brandeg. M.
Radlidna. Quehl.). Upright branches 1-1 J 2 ft- long,

1 J 2-3 in. diam. : tubercles rather remote, flattened and
appressed, later .spreading: radial spines 8; central 1,

browTiish, strongly hooked, 1-2 in. long, twice as long as

the radials: fr. bright red, flat on the broad top and
much shorter than the tubercles.

2. setispina, Engelm. Upright branches 8-12 in.

long, 2-4 in. diam., forming dense clumps: tubercles
rather crowded, ovate, short: spines white with black
tips; radials 10-12; centrals 1—4, stouter, the lower one
strongly hooked, often twisted, 1)2-2 in. long, 2 or 3
times as long as the radials: fr. red, much exceeding the
tubercles. Low. Calif.

3. Pondii, Greene, llpright branches 10-15 in. long,

13.^^2 in. diam., making much smaller clumps than the
two preceding: tubercles short, ovate, not crowded; axils

setose: spines in 3 series, outer 1.5-25, short, white; inner
5-8, brown, longer; central row 3, brown, usually 2 of

them strongly hooked, 1 in. or more in length, much ex-

ceeding the other spines: fr. oval or obovate, dull pur-
phsh red, 54'in. long. Calif.

4. Halei, Brandeg. Upright branches 1 ) 2-2 ft. high,

2-3 in. diam.: tubercles rather crowded, short-conical

from a broad base: spines sub- to 3-serrate, outer 15-25;
centrals 6-9, darker, the lower one much stouter, an
inch or more long, usually straight but sometimes
hooked, twice as long as the other spines: fr. obovate,
red. CaUf.

AA. Stamens and style shorter than the petals; fls. regular,

short, tubular.

B. Tubercle on old plant with a narrow groove on upper
side: fls. from the vertex of the plant.

C. Fr. red; seeds black.

D. Color of fls. yellow.

5. missouriensis. Sweet (M. NuttalUi, Engelm.).
Nearly simple, 1-2 in. diam. : tubercles cylindric-conical,

loose and spreading, slightly grooved: spines white,
weak, puberulent, not hiding the bod}'; radials 12-17,

spreading; central one longer and stouter, often wanting:
fis about 1 in. long, yellow to fawn-color, with reddish

streak; sepals fimbriate; petals acute or acuminate:
berry red, the shape and size of a small i)ea; seeds black
and pitted. Mont, to Kans. and E. Colo.

\'ar. similis, Engelm. Cespitose, in clumps often a
foot broad: spines fewer: fl. and fr. larger. Kansas River
to Texas.

Var. robustior, Engelm. (M. Wissmannii, Hildmann).
Almost simple: tubercles longer and looser: spines

smooth, rather short and stout; radials 10-12; central

1 : fls. even larger than in M. similis. Texas.

DD. Color of fls. rose.

6. tuberculdsa, lOngelm. (M. 'ilrobilifdrmis, Scheer).
Ovate or cyliiidric, rather slender, somewhat dry of tex-

ture, the spines falling from the older tubercles, leaving

them iis dry, corky protuberances : tubercles short-ovat e

from a broad base; axils densely woolly: radial spines

20-30, slender, rigid, white; centrals 5-9, stouter, pur-
plish above, the upper longer, erect, the lowest horizon-
tal or deflexed : fls. 1 in. diam., pale purple: fr. J^in. long,

red, with a conical cap formed of the withered remains
of the fl.; .seeds brown. Texas.—Four varieties of M.
tuberculosa, vars. ca?spUUia, durispina, pubcscens, and
rufispina, which have been distributed in European
collections, doubtless belong here.

7. dasyacantha, Engelm. Simple, subglobose: tu-

bercles terete, loose: radial spines 2.5-35, hair-like,

white, with brownish ajjex; centrals 7-13, bristle-like,

pale below, brown above, longer, the most interior one
horizontal, sometimes wanting: seeds black, with nearly
basal hilum. Texas.

cc. Fr. green; seeds brown.

D. The tubercles grooved only in upper half.

8. macromeris, Engelm. Fig. 2314. Low, usually
soon proliferous, dark green: tubercles large and long,

loose and spreading, but often incurved; groove rather
short: radials 10-17, weak, .slender and spreading; cen-
trals at maturity usually 4, somewhat stouter and much
longer, sometimes more than 2 in. long: fls. purple, often

3 in. in ex-pansion; petals erose, mucronate: fr. with
several scales on the ovary. Along the Rio Grande from
New Mex. to Texas.

DD. The tubercles grooved from top to bottom.

E. Glands t or mare in the axils of the tubercles.

9. macrothele, Mart. (M. aulacolhcle, Lem. M. Leh-
mannii, Otto). Sts. stout, attaining nearly 2 ft, height

\ >^

2314. Mammillaria macromeris. ( X Vii

by 4 in. di.am.: tubercles long, conical, at first upright,

in age becoming even deflexed: spines all yellow; radials

6-8, spreading; centrals 1-2, longer and stouter: fls.

13^2 in. broatl. Cent. Mex.

10. raphidacantha, Lem. Sts. becoming 1 ft. or more
long, 2-3 in. diam., often clavat';: tubercles erect-

spreading, somewhat flattened, often with 1 or 2 glands
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in the groove: spines yellow in the young state, soon
gray: nuiialstV-lO: i-ontral 1. lunger and stouter, straight

or hiH>ki>l in the s;uue plant : lis. about 1 in. broad. San
Luis I'otosi, Mex.— I'he more constantly hooked form
is .1/. aitcUlnicdiillia, Lcni. The recently described M.
TodictDilhsinui, Quehl., is vitv near M . rni>hi<l<iciiiitli<i, if

not the s;une. It is found in the same locality.

11. erecta, Iamu. Branching from base and from de-

cinnbent sts., attaining 12 in. or more in height by 15 in.

diani., bright green: tubercles conical, sliort, u])right:

spines all yellow; nulials S-13; centrals 4 or less: fls. 2-

2}-'2 in. diani. Cent. Mex.—In the groove close to the
spines is often found, especially in the flowering ai'ea, a
conspicuous honey-gland.

12. recurvata, Engelm. (.1/. rccurnxplna, Kngelm. M.
nogai^tisis, Uunge). Sts. depressed-globose and often

deeply concave, C-S in. diam., forming large masses l-:i

ft. dijun.: tubercles .short, witli usually a large gland in

the groove near the ai>ex: spines yellow or whitish, stilT,

recurved-pectinate, interwoven and cin-ering the whole
plant; radials 18-20; central 1, rarely 2, recurved: fls.

about 1 in. long, brownish outside.

Near Xogales, Ariz., and south-

ward in Sonora.

EE. Glands tione in the axik.

13. Scheerii, Miihlpf. {Echino-
cdcius Fosctgerianus, A. Dietr.).

Sts. ovate-globose, 3-6 in. diam.,
usually simple: tubercles large and
distant, deeply grooved, with 1-5

glands in the groove: spines stout,

rigid, sometimes reddish; radials

(>-16; centrals 1-5, stouter and
longer, 1 verj' stout and porrect

:

fls. 2 in. long: seeds large for the

genus. S. W. Tex;is and south-

ward in Mex.—Muhlcnpfordt de-

scribed 2 species of Maminillaria
under this name. The first one,

founded in 1845, ha.s purple fls.,

and is different from the one here

described.

14. robustispina, Engelm. (.U.

Brdwnii, Tourney). Much like the

preceding, but tubercles teretish,

no glands in the groove or some-
times a single one at apex: spines

vcr>' stout; radials 10-15; central 1, longer, straight,

curved or even hooked, rarely an additional straight

upper one: fls. 2 in. long, with very slender tube: seeds

large. Babuquibari Mts. south of Tucson, Ariz.

15. difficilis, Quehl. Sts. simple, nearly globose, 232
in. diarn.: radial spines 12-14; central spines 4. Mex.

10. comifera, IX;. Tubercles ovate, thick, rather

crowded: radial spines 1.5-17, ashy white, lines long;

central 1, longer and stouter, erect, somewhat curved.

Mex.

17. daimonoceras, Lcm. Vertex impressed, very
woolly: tubercles erect-conieal: spines grayish; radials

20 or more, the upper accessory ones fascicled; centrals

usually 3, stronger, the 2 upper divaricate and some-
what recurved, the lower horizontal or recurved. Mex.

18. Echinus, Engidm, Differs from No. 17 in the less

depres,sed shafje and rather more numerous spines.

S. Texas to Mex.

19. echinoidea, Quehl. A recent species, said to have
w>me from Durango, Mex. It much resemblc^s M.
Echinux. It is al.sij to be compared with M. ncurvala.

Fh. and fr. unknown. Not seen in Amer.

20. scolymoides, Scheidw. At length somewhat ces-

piUmr. tulx;rcles conical, l>ent inward and imbricated:
rarlial spintfs 14-20, whitish or horn-colored; (jentrals

1-4, longer and darker, the upper mingled with th(^ u|)-

2315. Mammillaria Tivipara. IX'A)

per radials, the lower stouter and bent downward: fls.

2 in. diaiu. Mex., south of the Hio Grande.

21. radians, DC, Sts. simple: axils naked: tuber-
cles o\al, large: spines white, rigid, subtomentose, Mex.
H.H. H):1,S6.

22. pectinata, Engelm. St. simple: tubercles quad-
rangular at l);Lse, conical above; areoles roun<l-oblong:

spines l(i-2l, ycllowisli, laterally comi)resse(l at base,

sfitT, iiectinatc, somewhat recurved: lis. 2'2 in. diam.;
petals broadest abovi', obtusish. Pecos River and Leon
Springs, Texsus.

2:!. impexicoma, Lem. Vertex deeply impressed,
densely woolly: tubercles somewhat angulate; areoles

round: spines lS-2(), gray, rigid, covering the whole
plant; very rarely a single porrect (central. Mex,

24. sulcata, Kngelm. (A/, calcarata, Engelm.).
Densely cesjjitDse from the upper part of the groove:
tubercles 7-9 lines long, ovate-oblong, with dilated

base, somewhat imbricate, spreading in age: spines

gray, rigid, subulate; riulials 12-15, the upper 3-5, fas-

cicled; central 1, recurved, want-
ing in younger plants: fls. 2}^2 in.

in expansion, the tube red within;

sepals not fringed. Texas, from
the Brazos to the Nueces River,

25. Nickelsae, Brandeg, (M,
Nickehii, Hort.). Very near the

' preceding, but radial spines more
numerous, 14—18, the fascicled

upper ones much longer than the
lower, and no central. Mex., south
of Laredo, Texas.

26. conoidea, DC. (M. strobili-

formis, Engelm.). Ovate-conical,
with densely woolly vertex: tuber-

cles short, usually densely ap-
pressed-imbricate in 8-10 spiral,

rib-like rows: radial spines 10-16,

straight and stout; centrals 3-5,

stouter, blackish, the upper ones
erect-spreading, the lower stouter,

horizontal or deflexed: fls. about
1 in. in expansion, deep purple,

paler outside: fr. short, buried and
hitldcn in the axillary wool, N.
E. Mex.

27. vivipara. Haw. Fig. 2315.

Low and depressed globose, usually cespitose, forming
large masses: tubercles terete and loose: radial spines

12-20, slender but stiff; centrals usually 4, but some-
times as many as 8, brownish, the upper erect-spreading,

the lower stouter and deflexed: fls. bright purple, 1-1 j^
in. in expansion; stigmas mucronate. From S. Brit.

Amer., through the upper Missouri region to E. Colo,

28. radidsa, Engelm. Ovate or cylindrical, .sometimes

])roliferous: tubercles terete: radial spines 20-30, white,

with dusky apex, very unequal; centrals 4 or 5, stouter

and longer, tawny, upper ones longer, lowest shorter

and horizontal: fls. l'2-2 in. in expansion; stigmas
obtuse. S. Texas and N. Mex.

Var. neo-mexicana, Engelm. (M. Hirschtiana,

Ilaage f.). Lower, more or less proliferous from the

lower grooves: radial sjjines 20-40, white; centrals 3-

12, white below, blackish above.

Var. borealis, Engelm. Ovate or subglobose: radial

spines 12-20; centrals .3-6, purple-spotted. Very near

M. vivipara.

Var. arizonica, Engelm. Cilobose or ovate, large:

tubercles long-cylindrical: radial spines 1.5-20, whitish;

centrals 3-6, deep brown above: fls. large, rose-colored.

N. Ariz.

Var. deserti, Engelm. Low, simple, with slender

nearly cylindric tubercles: radial spines 15-20; centrals
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8-10, reddish tipj>ed: fls. straw-colored, with purplish
tips. Ivaiipah, Calif.

Var. chlorantha, Kngehn. Cylindrical, sometimes a.s

much :us It in. lufili: radial sjiincs 20-25, almost in 2
sori(\<, firay; ci'nlral.s ti-ll, stouter, ' j- 1 in. long, reddish
only at tip: tls. greenish yellow. S. Utah.

\"ar. Alversonii, Coulter. Foxtail C!actus. Robust
and brauehint;, sometimes 10 in. long, glaucous: tuber-
cles short and broad, somewhat angled, forming more
or less distinct ribs: radial spines numerous; centrals
S-14, stout, spreading, blackish half-way down: fls.

pink. S. E. Calif.

29. comOta, Hildmann. Depres.scd-globose or hemi-
spherical, small, grayish green : tubercles large, flattened
and imbricated; arcoles round: radial sjjines 5-7, stout,

short, compressed, radiant, grayish, the upper longer;
central 1, stouter, as long as the radials: fls. rose-red.

"In age the spines fall otT and the plant, covered with
imbricated, scale-like tubercles, reminds one of a pine-
apple." Mex.

30. elephantidens, Lem. Rather large, glaucous
green: tubercles very large and thick, becoming hori-

zontal or deflexed and somewhat bilobed: spines 6-8, all

radial, stout, yellowish or gray, appressed to the plant
and somewhat recurved: fls. rose-color, 3 in. in expan-
sion. Mex.

BB. Tubercles never grooved on upper side.

i:. Fls. large, yellow: tubercles elongated, of loose and soft

texture.

31. longimamma, DC. Cespitose, bright green, form-
ing large, low clumps: tubercles sometimes more than 2
in. long: spines straight, pubescent; radials 7-10; central
1: fls. 2 in. or more in expansion. Mex.

\'ar. uberifonnis, .Schum. Tubercles darker green:
radial spines seldom more than 4; centrals none.

Var. glob6sa, Schum. Tubercles dark green, very
long: radial spines as many as 12; centrals 2-3.

Var. sphserica, Engelm. Tubercles about 1 in. long:
radial spines 12-14; central 1. Texas.

cc. Fls. smaU, usually white or red: tubercles not elongated.

D. Seeds black.

E. Base of seeds brown corky.

32. tetrancistra, Engelm. (M. pheUdsperma, Engelm.)
Ovate or ovate-cylindrical, rather large, simple or
sparingly branched from the b;i.se: young axils spa-
ringly setose: radial spines 30-60, in 2 series; exterior
bristle-like, white; interior stouter and longer, dusky-
tipped or purplish; centrals 1-4, longer, brown or black-
ish, sometimes all hooked, the upper ones sometimes
straight: seed with a brown corky base. S. Calif, to
Utah.

EE. Base of seeds rwt brown corky.

33. micromeris, Engelm. Cylindrical-clavate, 1-6 in.

high, covered by white spines: tubercles only }/2 line

long: spines on the body very short, many serial, suc-
cessively shorter toward the center, not pungent; in the
flowering area the upper tuft of spines having a davatc
deciduous tip: fls. iiinkish white, borne at the summit
in a dense tuft of wool and spines, directly behind the
apex of the tubercle: fr. red, smooth; seed black. Tex;us.

Var. Greggii, Engelm. Larger in all its parts. This
species and its variety really do not belong to Mam-
millaria although they are usually placed here by gar-
deners. Var. Greggii, which is really specifically distinct
from M. micromeris, has been referred to Echinocactus,
although superficially it has no resemblance to that
genus. Weber constructed for these forms the genus
Epithelantha, and this will jirobably be the best dis-

position to make of this group.

34. elongSta, DC. {M. densa. Link & Otto). Erect,
6-7 in. long, 1-1 J-^ in, thick: radial spines 16-18, yellow;

centrals none: fls. white or yellowish. Cent. Mex.—
M. mperlna, Purpus, was recently distributed abroad,
but has not been seen in this country. It is said to be
a form of M . elongala. Kls. and fr. unknown.

Var. echinata, Schum. {M . cchindia and M. echinaria,

DC). Radials as many as 20, yellow; centrals 2-3,

brown.—A stout form.

Var. tenuis, Schum. (M. tenuis, DC. M. minima,
Salm). Radial spines about 20, pale yellow; centrals

none.—The most slender form, only ' iin. thick.

Var. stella-aurata, Schum. Sts. somewhat tliicker:

spines golden yellow; 1 central usually present.

35. LeSna, Poselg. Sts. stouter, glaucous, upper axila

woolly: radial spines about 30, radiant, slender, white;
centrals 6-12, much stouter; the upi)er ones longest,

ivory-white at base, dove-color or bluish above. Nuevo
Leon, Mex.

36. decipiens, Scheidw. {M. GuilleminiAna, Lem.).
Irregularly cespitose, somewhat clavatc, often rosy:

tubercles cylindrical; axils sparingly bristly: radial

spines 7-12, whitish; centrals 1-2, brown, longer; all

slentler. Mex.

37. dumetorum, Purjjus. Minute plants, less than
1 in. diam.: tubercles prominent, terete, bearing long
white hairs in their axils; spines spreading, white except
at the yellow bases: fls. 6-7 lines long. Cent. Mex.

38. frfigilis, Salm. Sts. low, usually as broad or
broader than high, extremely [iroliferous, the offsets so
lightly attached that they soon fall by their own weight:
radial spines 12-14 ,white; centrals none or 1, rarely 2,

white, with dusky tip. Mex.

39. lasiacantha, Engelm. Low, usually globose or
depressed-globose: tubercles slender, axils naked: radial

spines as many as 40-80, feathery; centrals none. Texas.

Var. denudata, Engelm. (M. Rtlngei, Hort.). Larger,
both plant and tubercles: spines naked.

40. plumosa, Web. Densely cespitose, at length form-
ing masses 6-10 in. diam.: axils long -hairy: radial

spines about 40, feathered to the tip; centrals none.

—

This and the preceding are like feathery balls. M. plu-

mosa is sold usually under the name of M. lasiacantha,

to which it appears to be rather closely related. N.
Mex.

41. senilis, Salm. "Prohferous at base: axils not se-

tose: tubercles crowded: spines all white; exterior very
numerous, erect-spreading, hair-like, flexTJOUs; centrals
4-6, a little stronger, the upper and the lower hooked."
Chihuahua, Mex.

42. barbata, Engelm. Globose-depressed: axils not
setose: exterior spines very numerous, pilose; interior

stronger, yellowi.sh, 10-15; central solitary, stout-
hooked, yellowish, not much longer than the others:

fls. small, not remote from the center; sepals fimbriate;
berry "green." Near Chihuahua, Mex.

43. vetula, Mart. Subglobose or becoming sub-
cyhndrical: axils not setose: radial spines bristle-like, at
first 2.5-30, obliquely spreading, later twice as many and
horizontal; centrals 1-3, yellowish brown, scarcely
stouter or longer. Mex.

44. Candida, Scheidw. (M. sphserdlricha, Lem.). At
length cespitose, globose, becoming longer: vertex de-
pressed: axils setose: radial spines bristle-like, more
than 50, horizontal and interwoven; inner spines, 8, 10
12, or more, a httle stouter and upright: fls. flesh-color

or pinkish.

45. pusQla, DC. (Cdctus stellhtus, Willd. M. slellaris,

Haw.). Low, globular, proliferous, making large
ma.sses: tubercles cylindrical, sm.all .and loosely spread-
ing; axils with long, hair-like, tortuous bristles: radial

spines 12-20, very .soft and flexuous; centrals 4-6, yel-
lowish, a little rigid, pubescent: fls. yellowish white.
W. Indies.
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N'iir. multiceps, Salin. Liirjior: tulicrolos uprislit,

citnYiUxi: nuiuil spinos miiuprous; contnils O-S, slViulcr,

pubosivnt, r»>iilisli yollow. Mex.

Yjvr. tex^a, Knjiclin. Lsirper than tho l:v«t: spines
in 3 sorii's; outer eai)illary, crisped, 31)-SI); interior
10-12, a little nion^ rigid, pubeseent, wliite; centrals
5-S, lonRi-r. stouter, pubescent, yellow at ti]). 'IVxas and
ailjai-cnt Mex.

4ti. Bocasana, Poselg. Dcprcsspd-glohose, or a little

lengthened, at length densely cespitose: axillary

bristles :is long or longer than the tubercles: radial

spines 25-30, white, stilt at the biuic, each ending in a
flexuous threa<l; centrals 2-3, slender, ])orrect, short,

all yellow with brown ti|>s. the hooked one brown nearly
to the b;ise. pubeseent. Mex.

17. Kimzeana, liodeker & Qviehl. Plants small,

growing in cesjiitose clusters, light green: tubercles
cylindrical, with bristles in their axils: radial spines
about 2.1. white, delicate but stitT; central si)ines 3 or

4, yellowish brown, one of them hooked: fls. white,
with the outer lobes rose-colored. Mex.

4S. Wadii, A. Dietr. (.U. TriWuiHn, Otto). Cespitose,
forming hemispherical clumps: radial spines 8-10, very
slender, white, sjireading; centrals usually 3^, a little

stouter and longer, honey-yellow, brown at base, pubes-
cent, 1 hooked. Mex.

49. dioica, Brandeg. (.l/.(7oMnc/iu, of Calif.). Simple
or cespitose from the b-a-se, ovate to cylindrical, 3-S in.

high: tubercles somewhat angular and leathery: radial

spines 11-22, white, with brown or ])uri)le tips; ecntr.als

1—4. longer and darker, the upper turned up among the
radials, the lower porrect and strongly hooked: fls.

often unisexual, yellowish white with rosy streak. Calif,

and Low. Calif.

Var. insults, Brandeg. (M. Pdlmeri, Coulter, not of

Jacobi). Sts. densely cespitose, shorter: axils densely
woolly: spines nmch whiter, usually all straight. San
Benito Isl.

50. armillata, Brandeg. Taller, often 1 ft. high,

branching at b;ise and along the st.: tubercles crowded:
radial spines 0-15; centr.als 1-4, nearly twice as long:

fls. small, yellowish, scarcely spreading. Low. Calif.

—

The ])lant is marked by dark circular bands.

51. Wrightii, Engelm. Olobose or depressed, top-
shaped Vjclow: radial spines 8-12, white, pubescent; cen-
trals 1-3, reddish black, scarcely longer than radials, all

hooked: fls. about 1 in. long, purple. New Mex.

52. Goddrichii, Scheer. Erect, cylindrical, branching
at base: axiLs naked: raflial spines about 12, white; cen-
trals 4, white below, brown above, the 3 upper erects

spreading, the lower longer. Cedros Isl. and Low. Calif.

53. Gr^hamii, Engelm. Globose or ovate, somewhat
cespitose: radial spines 1.5-30, white, often dusky at tip,

the upper ones shorter; centrals usually 4, usually
blackish from a paler ba.se, the 3 upp(^r turned up among
the radials, and, when pale, hardly to be distinguished
from them; lower porrect: fls. rose-colored, 1 in. ex-
pansion: fr. nearly 1 in. long. From Texas to S. Calif.

and adjacent Mex.

.54. fasciculdta, Engelm. (M. Thdrnberi, Orcutt).

Plants .sometimes growing in large clusters often con-
taining many plants fas many as 110 have Ijeen noted):
sts. cylindrical, usually 2-4 in. high but sometimes as

much a.s 1 ft. high: radial .spines 13-lS, white, with dark
tips: fls. broaflly funnel-shaperl, purt)lish; i)etals bro.ad-

acute. Ariz.—This species, although collected in 1S48,

has been fxxjrly represented in our collections and un-
fortunately ha-s recently been re-named. It is a very
beautiful sf»ecies.

55. mazatlanensis, Schum. (M. lUUn-alis, Brandeg.).
Plants growing in dense clusters, rrnich branched at
ba.se: sts. globular to short cylindrical: spines nu-
merous, usually brown and comjiletely hiding the plant.

West coast of Mex.; sometimes erroneously referred to
Calif.—This species does not do well in cult.

5t>. venitsta, Brandeg. Globose or heinisplK-rieal,

small, often cespito.se: tubercles very thick and blunt,
concave at the end, usually extremely glaucous: radial
spines i)-15, stout, from pure while to white below and
brownish aliove; central (^onunonly 1, .sometimes 2 or 3,

the lower little longer and darker than the radials: fls.

rose-('olor, 1 ,' > in. in expansion : fr. scarcely juicy, nearly
1 in. long, circumscissile near the base. 8. Low. Calif.

57. MainjB, Brandeg. Hemispherical to ov.ate, usu-
ally simple: tubercles somewhat incurved, glaucous, the
lower part and the axils often bright ro.se-rcd: radial

sijines 10-15, yellowish becoming gray, the upi)er
shorter; centrals 1-3, the upijcr shorter and smaller,
tiu'iied U])ward, one of them .sometimes hooked, lower
central stout, strongly hooked, somewhat twisted, yel-

lowish below, black at tip: fls. flesh-color: fr. .shorter

than the tubercles. Vicinity of Nogales, Ariz.—Sent out
as M. (taleoilii.

58. Carretii, Schum. Simjile, depressed - globose,

rather small: radial spines spreading-recurved and inter-

woven, rather long, yellowish; central 1, slender, chest-
nvit-brown, paler below: fl. whitish, with rosy streak in

petals; .sepals long-acuminate. Mex.—The only speci-

men seen has bristles in the axils.

59. eriacantha, Link & Otto. Cylindrical, elongated,

3 aft- and more in height ("reaching 20 in.") by 2-2}-^

in. diam.: tubercles crowded, acutely conical: spines all

pubescent; radials 20-24, pale yellow, bristle-like;

centrals 2, stronger, nearly twice as long as the radials,

golden yellow, one directed upward, the other down-
ward: fls. yellow, small: fr. yellow. Mex.

60. sphacelata, Mart. Sts. cespitose, cylindrical, 6 in.

or more long, 1 in. diam.: tubercles short, conical from a
broader, rhombic base: spines ivory-white with blackish
tips; radials 12-18, horizontal-spreading; centrals .3-4,

upright: fls. .small, the petals acute. Mex.—The proper
position of this and of the preceding species is still quite
uncertain.

DD. Seeds hroxun.

E. The tubercles not exuding milk when pricked.

61. spinosissima, Lem. Sts. cylindrical, reaching
1 ft. high anil 2}-^ in. iliam.: tubercles short, ovate-conic,

somewhat tetragonal: radial spines 20-25, setiform,

white, spreading; centrals 12-15, brownish red, stronger

and twice the length of the r,adials. Mex.

Var. sanguinea, Haage. St. somewhat clavate, rather
shorter and stouter: radial spines 18-20, spreading,

white; centrals 8, only a little longer, but thicker and
bulbous at base, white with brownish base and dark
brown tip, the young ones dark blood-red. Mex.

62. rhodantha, Link & Otto (M. Odieriana, Lem.
M. fuli<isjr)na, Haw.). St. long-cylindric or clavate,

reaching more than 1 ft. high, usually 2-parted: axils

bristly: radial spines 16-20, white, bristle-like, horizon-

tal-spreading; centrals 4-6, rigid, white or yellowish, the

upper black at tip. Mex.

Var. pyramidalis, Schum. Central spines dark brown,
the young ones ruby-red.

Var. Pfeifferi, Schum. (M. aureiceps, Lem.). RadLal
spines 25 or more, yellow; centrals 6-7, recurved spread-

ing, golden brown.

Var. crassispina, Schum. Radial spines 24-27,

whitish; centrals 0-7, larger and stouter, more curved,

darker.

Var. fusc&ta, Schum. Axils naked; tubercles 4-angled

at bas(>: radial spines 2.5-28, radiant, bright yellowish

brown; centrals 6, stout, strongly curved, the upjjcr

very long.

63. dolichocentra, Lem. (M. telracdiilha, Hook.).

Subglobose (but said to reach a yard in height): tuber-
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olcs somewhat 4-angled; areoles elliptic or rhotnbio: ra-

dial spines none; centrals 4, slender, rigid, the upper
curved upward, 1-1 ' 2 '". long, the 3 lower half as long,

all grayish brown. Mex.

Var. Galeottii, Foerst. Railial bristles 8-14, very
short, soon falling; centrals 4, seldom 1 or 2 more,
spreading, 3'ellowish, with points, the upper and lower
longest. Mex,

64. discolor, Haw. Cdobose or ovate, glaucous: outer
si)ines 10-20, white, radiant; interior 6, rigid, recurved,
white below, black above, upper and lowermost very
long. Mex.

()."). Lesaunieri, Schum. Hemispherical or verj' shorts

cylindrical (habit of M. Heyderi): spines brownish,
short; radials 11-13; central upright, stronger.

66. Haageana, Pfeiff. Ccspitose: heads small, at

length cylindrical, slender: tubercles small, crowded;
axils woolly: radial spines about 20, pure white, only
about IJ2 lines long; centrals 2, black, slender, elon-

gated, upper 3, lower 4 Unes long. Mex.

67. elegans, DC. (M. acanlhophlegma, Lehm. M. Po-
toxina, Hort. M. Klugii,'Ehrh.). Simple, then prolif-

erous and densely cespitose, depressed-globose, later

lengthened: tubercles crowded, very small: radial

spines more than 20, bristle-like, about 3 lines long,

pure white, interwoven and covering the whole plant;

central spines 2 (1-3), with brown tips, the one directed

2316. MammUlaria meiacantha. iXl^-Q

upward, the other downward, about twice a.s long as
radials, in the axils abimdant long white wool. Mex.

EE. The luberdes exuding milk when -pricked.

68. bicolor, Lehm. Simple or proliferous: tubercles

small, crowded, ovate-pyramidal: radial spines 16-20;

centrals 2, le.ss than 1 in. long, stouter, erect, black-

tipped. Mex.

Var. nivea, Schum. Obovate proUferous tubercles

conical: radial spines capillarj'; centrals 4, white, with
dusky apex, \ipper one incurved, 1 in. long.

tj9. Parkinsonii, Ehrb. At length tUchotomously
divided: tubercles slenderly pjTamidal; axils woolly
and bristly: rafhal spines 20 or more, slender; centrals

2, 3, 4, rarely .5, brown-tipped, the upper ones 3—4 hnes
long, the lower 1 '2 in. turned downward. Mex.

70. fonndsa, Scheidw. Nearly simple: tubercles 4-

angled: radial spines 18-22, rather rigifl; centrals 6, a
little longer, stiffer, thickened at base, reddish or

brownish tipi)ed.

71. angularis, Link & Otto (M. suhangularis, DC).
I^enscly cespitose: axils of the young tubercles setose

as well as woolly: radial spines 3-7, the upper ones
often very short, the lower one sometimes .3 in. long,

occasionally a very long central present. Mex.

72. arida, Rose. Sts. usually simple, globular, deeply
seated in the ground, 1-2 in. diam.: tubercles very
milky, nearly terete: radial spines about 15, pale, with

dark tips; central spines 4-7: fls. 6 lines long; petals
{•ream-colored to a pale yellow: fr, (rlavate; seeds brown.
Oidy known from the collection made by .1. N. Ro.se on
an island in the Gulf of California near La Paz in 1911.

73. petrophila, Brandeg. Sts. depressed-globose to
short-cylinilric, 6 in. high: tubercles milky, about 5
lines long: spines chestnut-brown or paler at base; radial
spines 8-10; central spines 1 or 2: fls. greenish yellow.
Mountains of S. Low. Calif.

74. centricirrha, Lem. {M. arieAna, and M. deflexi-

sjtina, Lem. M. Foirsteri and M. Krdmeri, Muhlpf. M.
i^chmidtii, Sencke. M. lelracdnlha, Hort.). Copiously
proliferous: tubercles jjyramidal, 4-angular: spines ir-

regular, mostly 4-6 ratlials and 1 central, sometimes
only 1, sometimes 2 centrals with 1-2 very short radials

or none; radials very stout, straight or curved, awl-
shaped, reaching ^m.; central stouter, sometimes
nearly 2 in. long; young spines yellow. Mex.

7.5. mutabilis, Scheidw. (M. aulumnalis, Dietr. M.
cirrhifcra, INIart.). At length sparingly cespitose, de-
pressed-globose or short-cylindric: tubercles pyramidal,
4-angled; axils with stout bristles in the wool: radial

spines 1-6, very small; centrals 1-4, angled, flexuous,

much longer, particularly the upper one, which reaches
2 in. Mex.

76. Heeseana, McDow. (M. PHcrsonii, Hildmann).
Simple, glaucous or ashy green: tubercles pyramidal,
4-angled: radial spines 10-14, the 3 upper pure white
and very short, the remainder longer and brownish-
tipped; centrals 4, the upper ones erect and forming an
elevated covering for the top of the plant, the lower one
the longest, 2 in. long, and projecting. Mex.—Varies in

color of spines.

77. simplex, Haw. Globose or short-cylindric : radial

spines 12-17, the middle ones longest; centrals 4-5,

somewhat longer, reddish: fl. brownish green without,
yellowish or whitish green within: fr. red, ^ain. long,

clavate; seed brown.—This is the Cactus Mamillaris of

Linnaeus and the first species discovered. It has for

many years been a desideratum in our collections, al-

though various species have recently been referred to it,

like MammUlaria nivosa and M. pusilla. It has recently

been re-discovered on the Isl. of Curacao and in N.
Venezuela. This is the only species known from the S.

American continent.

78. nivosa, Link. Grows in clusters of 25 or more
specimens, forming clumps 2 ft. diam. : largest individ-

ual specimens sometimes 6 in. diam.: spines all yellow:

tubercles very woolly in their axils: fls. cream-colored.
Common on exposed cliffs of many of the W. India Isls.—^A very beautiful species, but not often seen in cult.

79. hidalgensis, Purpus. Sts. simple, cylindrical,

sometimes 1 ft. high: radial spines none; central spines 4:

fls. crimson. Cent. Mex.

80. crucigera. Mart. Sts. cylindrical, 4-6 in. high:

tubercles closely set, with their axils full of white wool:
radial spines numerous, 20 or more, bristle-like and
spreading; central spines 4, yellowish: fls. crimson or

purple. Mex.—.\n old species recently intro. into cult.

81. Brfindegei, Coulter (A/, (lahhii, Coulter). De-
pressed-globose to short-cylindric or clavate: tubercles

slender: radial spines 9-16; centrals 1-4, sometimes
shorter than the radials, and stout, sometimes longer

and slender, white to brown: fls. reddish brown without,

brownish green within: fr. clavate, white, tinged lilac.

Cent. Low. Calif.

82. Heyderi, Muhlpf. (A/, teiensis, Lab.). Tuber-
cles slender: sjiines short; radials 16-18, short, slender,

white; central 1, darker, shorter than the lower radials,

brown: fls. yellowish, with pale rosy streak in the petals.

Ariz, to Tex.os.

Var. applanSta, Engelm. Body much depressed, sum-
mit flat or concave: radial spines 1.5-22. Texas.
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Var. hemisphsrica, I'.iisi'lni. Top rounded: radiivl

spines <V-1J. N. K. Mi-x.

S;?. Macdoikgalii, Koso, Plants low and somewhat
flattened on top, bvit.vory old plants nearly Kl'^l'n'ar

and then about "> in.diani.: tubercles flattened dorsally,

strongly angled: raiiial sjiines l()-ri, white or some-
what yellowish. tip(H'd with brown or blaek; eentral

spines J, stout, yellowish, with brown tips: fls. over an
inch long, cn-ani-colon-d : fr. ird, clavate. Connnon in

the mount;uns about Tucson, .Vriz., where it was col-

lected by D. T. MacDougal, for whom it is named.
This species is related to the Texan species commonly
knowii as M. lli i/dcri.

84. meiacantha, Kngehn. Fig. 2316. Usually simple:

tubercles rather large, sharply angled and 4-sidcd,

pyramidal: radiid spines 5-9, mostly 6, white or yel-

lowish; central 1, rarely a second, shorter and darker
than the radials: fls. whitish, with reddish streak,

Texas.

So. c4mea, Zucc. Body dark green : tubercles rather

large, pyranudal, 4-angled: radial usually none, rarely

1-2: centrals conmionly 4, in upright cross, stiff, grayi.sh,

with darker tip, in young growth dark brown or reddish:

fls. reddish flesh-color. Alex.

86. uncinata, Zucc. Depressed-globose to subclavate

:

tubercles pyramidal, not strongly angled: radial spines

4-6, short, gray, dark-tipped; centrals 1, rarely more,
longer and stronger, strongly hooked, dark. Mex.

87. Trohartii, Schum. Cdobose or depressed, small:

tubercles very small, conical, scarcely angled: radial

spines 5, white with dark brown tips, the lower longest;

central 1. dark brown, stitT. Mex.
88. sempervivi, DC. Globose, blackish green, axils

woolly: tubercles short, angled: radial spines 3-7, very
short, only found on young tubercles; centrals only
about 2 lines long, stout, conical, reddish, later gray:
fls. dull white with reddish streak. Mex.

89. Caput-Med&s£e, Otto. Depressed-globo.se, dull

glaucous green, small: tubercles slender, angled at base:

spines 3-6, verj- short, subulate, straight, reddish when
young, later gray, pubescent: fls. whitish, red-streaked.

Mex.
Mammillarias, in common with other cacti, run into many forms.

Some of these forms may be valuable to the horticulturist, and yet
not 8ufficientl.v distinct to warrant the giving of definite botanical
names. The following names, not accounted for in the above review,
are offered in the catalogues of .\inerican dealers: M. Brdndii.—M,
brunea.—M. cirrhlfcra longispina (see No. 75).

—

M. Dondtii.—M.
filipindula.—M. fuschta Ledna (see Nos. 35, 62).—A/. I-Ms.^dmeri=^

M. Ixsaunierif? j.

—

M. mdondcanlha is an uncertain garden name.—M. moiUana.—M. yt€hoUonii^=^l. Nicltels£e(?).

—

M, liebsami-
ana.—M. recurteng.—M. rigiflispina.

The following species, mostly recently described, have appeared
in foreign publications. None of them is being grown in Amer.

:

M. Boedekeriana, Quehl.

—

M. bomhycina, Quehl.

—

M. campfotricha,
E. Dams.

—

M. collina, Purpus.— ,V/. cordlgera, Heese.

—

M. Emskoet-
Uridna, Quehl.

—

M. Joosensiana, Quehl.

—

M. Knippelinna, Quehl.—M. Miindtii, Hchnm.—M. napina, Purpus.

—

M. pilisvina, Purpus.
—J/. TitmoKiiiHima, Quehl.

—

M. Ruestii, Quehl.

—

M. Hdrtorii, Pur-
pus.

—

M. Seidelitina, Quehl.

—

M. trichacdnlha, Schum.

—

M. uni-
»eta. Quehl.

—

M. Verhiertinrui, Boedeker.
The following species are likely to appear in the trade at any

time: 3/. ceratitef, Quehl. This species has been associated with M.
Delstiana and M. durangensis, but it seems to be very close to M.
conoidea. It h.is not yet been intro. into American trade.

—

M,
Dtlittiana, Quehl. .Sts. club-shaped, about 3 in. high: tubercles
grooved on the upper side: fls. large, pale yellow. Mex., soine-
timea credited to Calif.

—

M. durarifjenaig, Runge. Very beautiful
specie* with small central fls. Does not grow well in cult.

—

M.
pgeudoperbeUa, Quehl. A species recently intro. into Ku. Very
close to M. elegans. Not yet cult, in Amer. i ^ Rose t

MANDARIN ORANGE: Citrus nobilis var. dehciom.

MANDEVILLA (Henry John Mandeville, British
mini.ster at Huenos Ayres). Apocynacea-. Tali climbers
from the wanner parts of America, with large fiinnel-

shapefi, .T-lobcd flowers which are yellow, white or
rarely tinged violet.

Wixxiy plants: Ivs. opposite, penniveined: racemes
simple, often 1-sided, loose, dense or reduced to 2 or 3
fls.; calyx 5-parted, with several glands inside at the

base or 5 scales; corolla-tube cylindrical, funnel-shaped,
or ovoid; lobes .5, broad, twisted; stamens fixed at the
apex of the ttibe, inehuled; disk of .3 lobes or scales;

ovary of 2 distinct carju'ls; stigma thick: follicles erect

or divergent, incurved and more or less cohering at

apex, terete or angled.—Species .'50 or more, Mex. to
ArgiMitina, but some of them probably to be referred

to lOchites or elsewhere. The species are little known
as cult, subjects. The plants resemble Dipladenia,
which see for cult.

suaveolens, Lindl. (Echlles funifurmis, Gris., not
Veil.). iSometmies called Chilean jasmine because of

its climbing habit and large white or blush fragrant fls.:

Ivs. eonlate, stalked, glabrous above, glaucous beneath;
stipules pectinate: racemes with about 9 fls. each 2 in.

across. Argentina. B.R. 26:7. B.M. 3797. G.C. III.

2:817. P.M. 16:289. R.H. 1S4.'5:167; 1913, p. 424.

J. II. III. 48:413. G. 29:443. 8ome of the foregoing
portraits may represent the following species, as the
two have been confused.—Characterized by a pale,

fleshy pectinate ring between the base of the calyx and
corolla.

Tweedieana, Gad. & Stapf. Much like M. suaveolens,

dilTering in having glabrous branches, long-acuminate or
almost caudate Ivs.j longer petioles, lanceolate bracts,

more fragrant fls. with lanceolate sepals, brilliant white
corolla-limb and green tube. Probably Argentina.

R.H. 1913, p. 425. WiLHELM Miller.
L. H. B.f

MANDRAGORA (name used by Hippocrates, said

to signify that the plant is hurtful to cattle). Solatia-

cese. Mandrake. Old medicinal herbs.

A genus of three or four species, one of which is sup-
posed to be the dudaim mentioned in Genesis, chapter
30. In America the name mandrake is appUed to the
mayapplc. Podophyllum peltalum, but the mandrake
of history is a plant with a large spindle-shaped root

which was supjjosed sometimes to

become forked and resemble the
lujman form. In this condition it

was used as an aphrodisiac. The
plant was also called love-apple,

and many superstitions about it

still survive. The old herbals
abound in fanciful pictures of the
m:uidrake, one of which is repro-
duced in Fig. 2317. M. officinarum
may be cultivated in the hardy
border for its folk-lore interest.

iV/. mUumrtalis is supposed by
some to be the true mandrake.
Both are natives of the Mediter-
ranean region. M. caulescens is

found in the Himalayas. The
mandrakes are allied to belladonna

( A t r o p a ) and have poisonous
qualities.

Mandragoras are mostly stemless perennial herbs
with thick roots and large, stalked, wavy-margined Ivs.,

the later ones being usually narrower and entire, and
rather large fls. varying from whitish through bluish

violet and purplish .shades: fls. purple, bell-shaped,

about ."j-cut, netted-veined and borne in clusters among
the tufted Ivs.; calyx deeply .'i-cut; sinus of the corolla

induplicate between the lobes; stamens .'j:fr. a globose

or oblong juicy berry.

officinarum, Linn. (M. officinalis, Mill. Alropa Man-
ilriiyiirn, Linn.). Mandkake. Lvs. ovate, the first ob-

tusi', the others acuminate: calyx-teeth lanceolate, as

long as the oblong berry. R.H. 1897, p. 131.

Wilhelm Miller.

MANDRAKE in America means the mayapple (Po-

dophyllum) but the mandrake of history is Mandra-
gora, above.

2317. Mandrake.
From an old herbal.
(See Mandragora).
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MANETTIA (Xavier Maiietti, of the botanic garden
at Florence, born 1723). Rubiacesc. Twining plants
sometimes grown under glass for the ornamental
flowers.

Glabrous or villous graceful climbers, evergreen: Ivs.

stalked, usually long-acuminate: fls. small or rather

large, axillary, solitary or in short corymbs or panicles,

white, yellow or red; caly.\-lobes 4, rarely .'), short or

long, narrow or broad; corolla-tube short or long, terete

or angled, straight or curved, glabrous or pilose within:

limb 4- (rarely 5-) lobed, the lobes usually short and
erect or recurved, valvate; stamens 4 or 5, inserted at

the orifice or in the throat of the corolla ; disk annular or
cushion-like; style filiform, the stigma entire or bifid:

fr. an obovoid or turbinate 2-grooved 2-celled dehiscent

many-seeded caps.—Perhaps 40 species, in warmer parts

of Amer.
This genus includes the common manettia vine, M.

hicolw and M. inflata, which have scarlet tubular
flowers an inch or more long, with five spreading yellow
tips. They are twining plants and are often trained to

pillars and trellises both indoors and out, as they bloom
more or less the year round. They can also be trained

into a bushy form. The manettia vine is a rather old-

fashioned plant, and generally easy of culture. It is

fairly satisfactory as a cool conservatory vine, but is an
easy prey to red-spider and mealy-bug. The flowers

are short-lived, and not the best for cutting. Some
gardeners prefer it to cupheas or Jacobinia penrhosiensis.

Manettias are propagated by cuttings of young growth
inserted in sand with bottom heat. For summer use the
vines should have a sheltered but sunny position.

Manettias are very useful as roof-plants, or for grow-
ing on rafters and pillars. They may also be grown into

specimen jilants trained on a wire trellis. They may be
rooted in a temperature of 60° to 65°. Put them in

sand about 1 inch apart, shading them from the sun.

Roots will soon form, when they may be potted, singly,

in small pots, in two parts loam, one of leaf-mold, and
one of sand. When the plants have gripjied the soil,

pinch out their points to encourage them to break.

Put a few thin stakes around the pot to which to tie

the shoots until they are large enough to be trained in

their permanent position. Never allow the plants to

become pot-bound, until the desired size of pot is

attained, and be careful that the shoots do not get all

tangled up, as it would be difficult to separate them,
when it is desired to train them on a trellis, or in some
other desirable position. Loam two parts, equal parts

sand, and flaky leaves, a small part of well -rotted

manure, is a good potting medium, for all future pot-

tings. The night temperature should never be less than
55°. In summer, the plants that are grown on a trellis,

in pots, may be placed outdoors on a bed of ashes, until

the middle of Sejitember. Syringe manettias freely, as

this keeps red-spider in check. Other insect pests may
be kept down by fumigating with hydrocyanic gaa as
advised for other plants. (George F. Stewart.)

A. Corolla of practically the same color throughout.

glabra, Cham. & Schlecht. {M. cordifolia, Hort., not
Mart.). Glabrous, much branched, woody below: Ivs.

cordate-ovate-acuminate, verj' short-petioled, glabrous
ai)d shining: fls. single on elongated solitarj' peduncles,

crimson; corolla 1}^^ in. long, clavate-funnel-shaped,

quadrangular; limb 4-parted, the short scgms. deltoid

and revolute; disk cushion-shaped; stamens conspicu-

ously exserted. S. Brazil, Paraguay, Uruguay, Argen-
tina. B.M. .3202. B.R. 1866. P.M." 2:267. B. 2:S7(aU
as M. cordifolia). The true M. cordifolia, Mart., appar-
ently not in cult., is pubescent, with spreading corolla^

lobes and included stamens.

micans, Poepp. & Endl. Handsome, differing from
Al. glabra in larger fls. which are borne several together

on short axillarj' branches ; the coroUa^lobes spreading,

and anthers nearly sessile; and the petioles shorter: fls.

bright red-orange. Andes region, Peru and Bolivia to

Argentina. B.M. 5495.

coccinea, Willd. Probably not in cult., and its posi-

tion apparently doubtful: twining: Ivs. oval or ovate,

long-acuminate, tapering to base: fls. scarlet (pinkish?),

on rather stout bracted peduncles; corolla salver-

shaped, the 4 lobes pointed and spreading-reflexed, the
throat closed with yellow hairs and stamens included;

disk hollow and adnate to calyx-

tube; sepals apparently 8. Mex. to

Colombia. B.R. 693.

miniata, Lem. Twining, some-
what white-hairy: Ivs. oval-elliptic,

thick, the b;xse long-attenuate and
apex acute or subacuminate, gray-
ish pilose above: fls. solitary or twin,

long-peduncled, cinnabar-red shad-
ing to rose; corolla funnel-

shaped, hairy, the lobes 4,

pointed, spreading ; stamens
included. Probably Andean,
and very likely not now in

cult. F.S. 4:317.

2318. Manettia inflata.

(XH)

AA. Corolla yellow at apex.

bicolor, Paxt. Twining,
glabrous: Ivs. nearly sessile,

lanceolate, slightly glaucous,
acuminate : fls. single on short
axillary peduncles; corolla

Jlin. long, little .swollen at
base, red below and yellow
toward the top, the short
lobes spreading-reflexed;
calyx-lobes erect or spread-
ing; style exserted. IJrazil.

P.M. 10:27.

inflata, Sprague (M. bicohr,

Hort., m part). Fig. 2318.
Recently separated from the
cult. M. bicolor: differs in its leafy reflexed calyx-lobes,

the corolla swollen at base, more coarsely hairy, and
the yellow part of corolla much smaller; anthers not
apiculate; style (in long-styled plant) about as long as
corolla-tube. Paraguay and Uruguay. B.M. 7776 (as

M. bicolor). G.C. III. 36:384. l. h. B.

MANFREDA ("named after an ancient writer on
simples whose work is in the Parisian library"). Ama-
rylliddces; tribe Agavoidesc. Acaulescent bulbous plants,

of somewhat the aspect of Polyanthes, but with nearly
straight usually solitary flowers; closely allied to Agave,
and requiring similar culture.

Leaves thin, lance-oblong, usually denticulate, dying
in winter: infl. a raceme; fls. nocturnal, greenish or

purplish white, tubular with spreading limb and pro-
truding style and stamens. Chiefly Mexican. Mono-
graph by Rose in Contr. U. S. Nat. Herb. 8, Part I,

1903. The Ivs. of most species are wavy or crisped at
the margin.

A. Lvs. pubescent.

maculata. Rose (Polidnthes maculala, Mart. Agave
pubesccns, Regel & Ortg. A. brachystachys pubescens,

Terr.). Lvs. brown-spotted: infl. 3 ft. high; fls. subses-
sile, 1}4 in. long; tube much longer than segm.; stamens
long-exserted. S. Mex. Amoen. Bot. Monac. 19:13.

AA. Lvs. glabrous.

B. Stamens little exserted.

maculdsa, Rose {Agave maculbsa, Hook. A. maculata,
Engclm.). Fig. 2319. Lvs. somewhat glaucous, mot-
tled: infl. 3 ft. high; fls. subsessile, 2 in. long; tube some-
what longer than segm. ; filaments in the throat.
Texas. B.M. 5122. Bull. Soc. Tosc. Ort. 3. p. 308.
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high,

2 in.

BB. Stamens long-exserted.

c. Tuhf of perianth longer than segm.

virginica, Salisb. ^.lg<ily virginiea, Linn. .1. pallida,

Salisb. .1. earolin^nsis, Lets. A. Alibirtii, Uiilicr.

Alihi-rtia intennt-dia, 'Mar. Aide earoUniana, Hill.

A. rirginica, Crantz). Lvs. groon: infl. 3-5 ft.

glaucous; fls. scented like nuicc, short-stalked,

long; lube thrice as long as

segni.; tilanicnts inserted at its

base. S. U. S. Hardy. B.M.
1157. Jacq. Icon. o7S. Lam..
Encvcl. 235. Uill, llort. Kew.
13. "Contr. U. S. Nat. Herb.

5, p. 155; S, p. 15. Rep. Mo.
Bot. Card. 7:2ti, 27, li3. R.B.
1:445.—A form with niottlod

lvs. is var. tigrina, Rose
(.U. lignna, SnisUl. Agc'we

rirginica tigrina. Engclni.).

brachystachys, Rose
(.•lj;nir brachystachys, Cav.
.1. polyanthoidcs, Cham. &
Schlccht. .4. saponaria, Lindl.

.4. hiimilis, Rocm.). Lvs. green
or reddened at base: infl. 6 ft.

high: fls. sessile, 2 in. long; tube
nearly twice as long as segm,
Mex. and Guatemala. Redoutd,
Lil. 4So.

cc. Tube of perianth shorter

than segm.

variegata, Rose (Agave va-

riegata. .lacobi). Lvs. chan-
neled, mottled: infl. 3-4 ft. high;

fls. .subspssile, l^A-lVi in. long;

tube slightly shorter than segm.;
filaments toward its throat. S.

Te.\as and adjoining Mex. Ref.

Bot. 326.

guttata, Rose (Agave guttata,

Jacobi A: Houchd. A. protiibc-

rans, Engelm. Leichtl'inia pro-

titberans, Ross. L. commutata,
Ross). Lvs. crisped, mottled:

infl. 3 ft.

high; fls. ,11 jiTfiV*. W
subsessile, ^^^^^^^^-^^^Si^Si^^^ A r

I-IH in. y^ r
long; tube
half as long as segm., the
ovary protruding into it ;fila- «*5

ments in throat Mex. Biol. ^
Cent.Amer. 87. B.M. 8429.

William Trelease. 2319. Manfreda maculosa.

MANGEL-WURZEL. A race of beets with very large

roots, grown for forage; usually shortened to mangel.
Often called lieta vulgaris var. macrorhiza.

MANGIFERA (from mango, common name of one
species, and Latin, to hear). Anacardiace^-. Troijical

trees, of which M. indica is the only one well known
horticulturally, and is cultivated throughout the

tropics for its fruit, being naturalized in many regions.

It is the mango of English-speaking countries, in its

finer varieties one of the most delicious of all tropical

fruits. Several other si)ccics also produce edible fruits,

mostly, however, of indifferent value; their distribu-

tion is in nearly all ca.ses limited. The Malay Archi-
pdago is the home of nearly the entire genus, Malacca
having a particularly large proportion of si)ecies. M.
indica has been in cultivation since such a remote
period that its exact origin is somewhat doubtful, but
It has been considered by the best authorities to be

indigenous to the Himalayan foothills of eastern India,

cxteniling possibly through Burma into the Malayan
region.

Leaves alternate, petiolate, entire, coriaceous: fls.

sinall. iiolygamous, in terminal panicles; calyx 4-5-

pai-titc; corolla l-5-pclaled; petals free or adnate to

the disk, iml)ri<-ate; stamens 1-5, rarely more, inserted

just within the disk; in mo.st species there is commonly
only 1 fertile stamen, the remainder being more or less

abortive or reduced to staiuinodos; ovary 1-celled,

obliiiue, the style lateral: fr. a largi' fleshy druiie, with
a com))resspd, fibrous stone.—A genus of about 30
siiecirs, natives of 'I'rop. Asia. Several allied genera
are of horticultural importauiu', notably Anacardium,
which includes the casliew (.1. occiilcniidv), Spondias,

of which several species are cultivated for their fruits,

known commonly as hog-jilum, Spanish plum, and so

on, and Pistacia, which furnishes the [listacio nut;

all tropical or sulatropical in distribution. The genua
Rhus, which includes the sumac and jioison ivy, and
is well represented in warm-temperate regions, is also a
member of the same family.

indica, Linn. Mango. Fig. 2320. A large tree, erect

or spreading in habit, 30-90 ft. high, with oblong-lan-

ceolate to elliptic lvs. 6-lG in. long, variable in breadth,

glabrous, deep green, the margins sometimes undulate,

apex commonly acute; petiole 1-4 in. long, swollen at

the Ijase: panicles a foot or more'in length, pubescent,

rarely glabrate; fls. yellowish or reddish, odorous, sub-

sessile, staminate and hermaphrodite on the same pani-

cle; sepals ovate-oblong, concave; jjetals twice as long

as sepals, ovate, 3-5-ridged, the ridges orange; disk

fle.shy, 5-lobed; stamens 1 fertile, 4 reduced to stami-

nodes of varying prominence; anthers ])urplish; ovary
glabrous: fr. 2-6 in. or more in length, usually com-
pressed laterally, greenish, yellowish or reddi.sh in

color. N. India, Burma, and possibly Malaya, as

noted above. B.M. 4510. H.U. 3:193.

zeylanica, Hook. f. A tree, glabrous throughout:

lvs. oblong-obovate to eUiptic-lanceolate, usually

rounded at the apex, 2-3J2 in- long: panicle stout,

longer than the lvs.; fls. on slender pedicels; sepals

orbicular; petals short, elUptic-oblong, disk larf^;

fertile stamen 1, with 6-8 staminodes; ovary slightly

pubescent. Ceylon, up to elevations of 3,000 ft.

—

(.'losely approaches M. indica, but said by Hooker
to (lilfer in habit and foliage, the contracted panicle,

fls. with longer pedicels, perfectly glabrous sepals, and
short petals.

fdetida. Lour. Bachang. Ambatjang. A large tree,

with elliptic-oblong to obovate lvs. 10-12 in. long,

3-4 in. broad, acute at base, acute to obtuse at apex;

petiole stout, 1-lH in- long: panicle large, stout, deep

rod; fls. subsessile; sepals ovate, obtuse; jjctals linear-

lanceolate, reflcxed, pink or red; stamens 5, 1 perfect,

the rest shorter, imperfect; ovary glabrous, oblique,

grt^en, smooth, very fetid; flesh yellow, stone very

fibrous. Distributed throughout the Malay Archi-

Ijclago, where the fr. is eaten by the natives but is con-

sidcrecl of very poor quality by Europeans.

odorata, Oriff. KtrwiNi. Bumbum. A tree, glabrous

throughout, or with panicles .slightly pubescent: lvs.

ellipticvlanceolate to oblong, 6-12 in. long, 2-4 in.

broad, acute or acuminate; petiole stout, I^-IM in.

long: panicle stout, green; fls. odorous; .sepals ovate-

olilong; i)etals linear-oblong, reflexed, greenish, suf-

fused blood-red; perfect stamens sometimes 2, stami-

nodes slender, capitate; ovary glabrous: fr. oblong,

yellowish green, fetid, stone compressed, fibrous. A
native of Malacca.—The fr. is said to be sweet, with-

out ;),ny taste of turpentine.

caesia, .Tack. Binjai. A large, stately tree, with

stout branchlets: lvs. cuneate-obovate to elliptic, ()-16

in. long, 'ZVr-Z]^ in. broad, somewhat glabrous; petiole

]4-\ in. long: panicle stout, much branched; fls. on
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short, stout pedicels; sepals broadly ovate, pubesnent;
petals erect, linear, eoiicavc, purplish; disk shghtly
lol>ed; perfect stamen 1, the imperfect ones reduced to

teeth; style sU-nder: fr. oblong-obovate. Malacca and
other Malayan islands,—The frs. are eaten by the
natives, bill are said to be very poor.

verticillata, Rob. Baijno. A large tree, 50 ft. or
more in height: Ivs. in whorls of 4, narrowly elliptic-

obovate to obovate, glabrous, about 4-6 in. long, 2-3

in. broad; petiole 1-1 '2 'i'- long: panicles 8-12 in.

long, toinentose; fls. on stout, tomentose pedicels;

petals narrowly oblanceolate, bluish, margins inroUed;
fertile stamen 1, staminotles 4, irregularly shaped: fr.

oblong-oval to pjTiform, 4 '2-6 in. long, yellowish

green; stone large, very fibrous.—A recently described
species from the southern Philippines. Its fr., which
ripens in Aug. and Sept. is described by Wester as

"very juicy, rich, subacid, quite aromatic, of excellent

flavor, partaking of the flavor of the apricot and soursop
combined." It is thought to be of considerable horti-

cultural value.

The mango.

To millions of persons living within the tropics, the
mango is of greater importance than is the apple to

those of temperate North America. While this is

especially true in southern Asia, where the mango has
been grown from time immemorial, the last two cen-
turies have seen the tree widely disseminated through-
out the tropical regions of the New World, and playing
an important role in the dietary of the inhabitants. In
its finer varieties the mango is certainly worthy of a
place among the world's best fruits; for beauty of

coloring, delicate subtle aroma, and piquancy of taste

it has few equals. Yet it must be remembered that it is

only among the choicest varieties that these charac-
ters are found, and the inferior, fibrous seedlings, which
have always constituted the larger part and are all too
frequently considered by visitors to the American
tropics as representative of the best to be found among
mangoes, have little in common with some of the superb
varieties of the Orient.

DeCandoUe considered it probable that the mango
has been in cultivation 4,000 years. At the present
time it is found growing naturally in the tropical

Himalayan region, from Kmnaon to Bhutan, at alti-

tudes of 1,000 to 3,000 feet, and in several other parts
of India, while it is cultivated extensively throughout
the peninsula, except in a few regions in which the
climatic conditions are unfavorable. References to the
mango in the early hterature of India are said to be
numerous, and it seems always to have been held in the
highest esteem and even veneration; its flowers are

employed in religious ceremonies, and in some places

annual celebrations are held in its honor. In the four-

teenth centurj-, the Turkoman poet, .\mir Khusru,
WTote in Persian verse, "The mango is the pride of

the garden, the choicest fruit of Hindustan; other

fruits we are content to eat when ripe, but the mango
is good in all stages of growth;" and the great Mughal
emperor, .\kbar, who reigned in the sixteenth century,

planted near Darbhanga the famous Lakh Bagh, an
orchard of 100,000 mango trees, some of which are

said by Maries to remain to this day.
The dissemination of the mango throughout the

tropical world seems to have been rather slow, con-
si<lering the usefulness and irn|iortance of the fruit in

India, but the difficulties in transporting .seeds ami
plants in the early days, when travel by water was not
rapid, must be remembered. Credit is probably due
the Portuguese for carrying the mango to .\frica, and
later on to South .\merica, where it is thought to have
been first established in Brazil, but the date of its intro-

duction to this continent is not definitely known.
Within the eighteenth century it became scattered
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throughout the West Indies and on the mainland of

Central America. At the present day it is foimd in

nearly every tropical region of the globe, and in some
places its culture has been extended into the subtropics;

thus it is grown in the Canary Islantls, Madeira, occa-
sionally along the shores of the Mediterranean, in

Austraha, northern Iiulia and the Persian Gulf region,

southern Brazil, and the southernmost part of the
United States.

The English name "mango" is from the Portuguese
"manga," which is itself considered an adaptation of

the Tamil "man-kay" or "man-gay" which was formed
by the earliest Portuguese settlers in India. Some
writers consider that the Portuguese name had its

origin in the Malay "mangga" or "mangka," but Rum-
phius traces the introduction of the latter into the
Malay Archipelago from southern India, along with
the fruit itself. In northern India the name is "am" or
"amba," these forms or variations of them occurring
in very early literature; in Sanskrit it is "amra." In
the western hemisphere the common names are adapta-
tions of the Portuguese "manga" (the tree "man-
gueira"); thus it is called in both English and Spanish

2320. Fruits of the mango, Mangifera indica. ( X K)

"mango," in French "mangue" (the tree "manguier"),
in Italian "mango," in German "mango" (the tree

"mangobaum"), and in Dutch "mangga" (the tree

"manggaboom ")

.

The tree is evergreen, and varies greatly in height

and habit of growth. In India there are several kinds

which are low-growing, almost prostrate in habit, but
ordinarily the tree is erect, either with a broad, dome-
shaped, umbrageous crown, or else with a tall, oval,

more or le.ss open crown and ascending branches. On
<leep rich .soils the mango reaches immense propor-
tions; one specimen with a trunk 25 feet in circumfer-

ence and a spread of 125 feet has been measured in

Bahia, Brazil. A height of 70 feet is not infrequently

attained. Budded or grafted trees do not reach such
large proportions, neither do seedlings on shallow soils.

The lanceolate deep green leaves are of leathery

texture, varying in length from to 16 inches or even
more, and when crushed emit an odor of turpentine,
pronounceil in some varieties and almost lacking in

others. Growth is made in periodic "flushes" from the
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torminal biuls of the younn branolu's: wlicii ii new tUisli

makes its :mi(H'ju:iiu'c its loavos aix' usually roddisli or

wimMH)lort>il, tho color i-liangiuj; to firci'ii as the leaves

inatun'. After the (iovi'lopiiu'iU of caili flush there is

usiijilly a jH>rioil of inactivity, followinj: which another
flush is made, eacli oiie varying in len);th from a few
inches to a foot or more. The flowers, w hich are l)orne

in larp' panicles a foot or more in lenj;lh, proihiceil in

sprinsr at the ends of llie yoiiiij; liranches, are yellowish
or pinkish in color; there aiv sometimes 'J.tHM) or even
more on a single panicle, but only part of tlu'm are
perfect, the nianjjo beiiiK polygamous, i. e., i)ro(lucing

on the s;ime tree flowers in which both sexes are |)resent

and flowers which are unisexual. The staminate
flowers gn"atly outnumber the jx-rfect ones, as a general
thing; there is, however, oidy one ixjllen-bearing stamen,
the remaining four being abortive ami reiire.sented by
staminodes of varying prominence. The perfect flowers

are easily distinguislied from the staujinate ones by
the small obliquely round ov;iry, borne upon the
swollen disk. The jietals are ovate to lanceolate, com-
monly five in numbi-r.

In size and character of fruit the mango is extremely
variable; there are varieties which are scarcely larger
than a plum, and there are others whose fruits weigh as
much as four or five jiounds. The sliajie varies from
round to long and slender, some of tlie commoni'st
types being rcniform, obliquely heart -sliai)ed, oval.

or elliptical. The skin is smooth, somewhat thicker
than that of a peach, commonly yellow or greenish
yellow in color, but in some varieties bright yellow
overspread with scarlet or crimson, and of extremely
beautiful appearance. Other types are uniformly i)ale

lemon-yellow. The aroma is often delicious, si)icy

and tempting, and this added to the brilh.ant color,

makes some of the finer varieties of the mango among
the most attractive of all fruits. The stone is large.

usually flattened, and in the ordinary seedling fruit

covered with long, tough fibers, wliich extend from all

sides into the yellow, juicy flesh. In the best grafted
sort.s there is no fiber and the fruit can be divided into
halves, after making a longitudinal cut through (he
flesh, like a freestone peach.
The flavor, like that of many other tropical fruits,

is difficult of description. Lady Bra.s,sev h;us likened it

to a combination of ai)ricot and pineapple, and others
have compared it to the peach, yet neither of these
comparisons convej's an accurate idea of the <lelicious

piquancy and fragrance of a perfect mango, rich and
sweet, yet never cloying, and overrunning with luscious
juice. In seedlings there is often an objectionable ta.ste

of turpentine, especially in the skin; this, like tlie fiber,

is done away with in the finer grafted varieties. How-
ever, it Ls sometiriKw true of the .seedling fruit, as
Jumelle remarks, that while "there are those who do
not like it because it smells of turpi^ntine, then; are
others who come to like turpentine because it reminds
them of the mango."
The mango is prei-minently a dessert fruit, yet it

lends itself to an infinite variety of uses, chief among
which, in India, is the manufacture of chutneys and
pre.serves. Mango chutney, of which there are numer-
ous kind£, such a-s Major Grey's, Colonel Skinner's,
Lucknow, and Bengal C^lub, is exported from India
in con-siderable quantities. The unrii)e fruit is used
in its manufacture, together with various other ingredi-
ents, principally spices. The unripe fruit is also used
to prepare a dish known in India as "mango i)hul," a
sort of custard made with milk and sugar. The ripe
pulp, properly spicxjd, is riried in the sun to form thin
cakes known a.s ambsath, a product whii-h is, a<^(^ording

to Woodrow, "the special solace and delight of Indian
students in foreign countries." In (^uba and other
parts of tropical America, the fruit is extensively used
for the manufacture of jams and [ireserves. Kx(|uisite
sherbet,s and iced drinks are made from it, the Cubans

and Brazilians being especially skilful in preparing
them. In recu'iit years, canning factories have been
started in India for the purpo.se of i)reserving the fruit

in the .same maimer as peaches and ])ears ar<' preserved
in this country. There are varieties of the mango
espeeialh' suitctl for culinary u.se, and others ])referable

as dessert fruits, just as with (he more important
temperate fruits.

In the United States, mango-culture has, in recent
years, attracted considerable atleiilion in southern
Florida, where extensive experiments have been made
with varieties from all parts of the world. In 1001 it

was found that (he (ree could be successfully budded,
ami luu'sery s(o(^k began (o be produced in sufficient

quantities to permit of orchar<l i)lantings. The most
extensive groves are found in the vicinity of Miami, on
the low'er e;ist coast, l.mt theri^ are also mmierous small
))lantations :us far north as I'alm Beach on the east
coast, and at Fort Myers and other points on the west
coast, extending jus far north as Tanii)a Bay, where the
trees are .sf)met'imes injured by frost, but nevertheless
grow and fruit fairly well, especially in the vicinity of

St. Petersburg. Florida has supplic^d nursery stock to
plant several young groves in Cuba, the Isle of Pines,
and Porto Rico as well.

In California, the culture of the mango is limited to
the warmest locations, but fruit has been successfully
jiroduced at Sierra Madre, Santa .\na, Hollywood, and
Santa Barbara. From past experiments, it appears
that the tree is nuich better suited to (he so-called

frosde.ss districts some distance from the seacoast than
to such locahties as Santa Barbara, for the reason that
near the ocean there is not sufficier^ heat during the
summer months to ripen the fruit. The dry climate of
California seems to stunt the tree, and it develops much
less rapidly than in the tropics, but with abundant
irrigation it has made fairly good growih, especially
in (he deep sandy loam of some of the foothill regions.
As to frost, the plants, when yoimg, arc easily injured
by temjieraturcs lower than freezing, but when they
have attained a few years' growth they will withstand
temperatures as low as 27° or 28°, provided they are
not of long duRition, without serious injury. Protec-
tion should be given wherever possible.

Cultivation of the mango.

In regard to soil, the mango does not seem to be
very particular, but respecting climate it is much more
exacting. Deep rich soils, Uke many of those found in
Porto Rico and Cuba, produce a more rai^id growth
and greater ultimate dimensions, but the shallow sandy
soils, underlaid wi(h soft limestone, which are fotmd on
the lower east coast of Florida, have .so far proved satis-

factory, the mango requiring less fertilizer under such
conditions than the avocado or .some other tropical

fruits. In India some of (he best mango districts have
a deep rich alluvial loam, somewhat sandy in nature,
and this can probably be considered the best of all

mango .soils.

(iranting that the mango is grown in a region free
from injurious frosts, the most important climatic
factor is the amotnit of rainfall, especially in regard to
the season in which most of it occurs. In general it

may be said that the mango ])roduces the largest crops
ari(i mo.st brilliantly colored fruit in regions in which
tliere is a well-(lefine<l dry sea.son corresponding to the
blooming and ripi'iiing season; damp, cloudy weather
while the trees are in bloom, even without any actual
precipitation, i.s very prejudicial, and it has been
thoroughly demons(rated in Florida that the best
crops are produced in seasons when the weather is dry
and suimy during the blos.soming period. Moist
weatlier favors the spread of lilossom-blight. or anthrac-
nose (doUetotrichum gleos-porioidta), a fungous disease

that sometimes destroys all of the flowers. Many
seedling mangoes, as well as some grafted varieties,
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often prodiiro a second crop of iiowcrs if the first is

destroyed. Trees in Cuba have even been known to

flower four times; on tlie other liand, some mangoes
bloom only once in a season. Spraying with bordeaux
mixture, made in the proportion of five jujutids of

copper sulfate and five jjouuds of unslaked hme to

fifty gallons of water, is often emiiloyed to prevent
the blighting of tlie (lowers, several a])i)lications being
given while the ti'ees arc in bloom, commencing with
the apiiearance of the first flower-buds. It is also

well to spray occasionally <liu'ing the time the fruits

are developing, to ])n'vent infection which may lead

to rapid decay when the fruits are picked and shipped

{« nuirket.

Regions where the annual precipitation is from 30 to

50 inches, and where a verj' small projjortion of this

occurs during the flowering season, seem to be ideal

for the mango. Even in such regions, however, difficulty

is often experienced in forcing some varieties to bloom,
the mango showing a marked tendency toward irregu-

larity in its fruiting habits. In tropical countries,

various methods have been devised to encourage the
formation of flower-buds and setting of fruits, such as

p:irtly girdhng the trunk, hacking the trunk, severe

root-pruning, placing common salt around the tree,

and smoking the tree during the blooming period by
keeping a smutlge burning under its widespreading
branches. Most of these methods are out of harmony
with modern horticultural practice, and of doubtful
advisability, but it apjiears that something should be
done in autumn to check vegetative growth and
encourage the formation of flower-buds. Withholding
all fertilizers at this season and moderate pruning of

the roots may be suggested as of possible value.

In planting out young budded trees in or<'hard form,

they should be set at least 30 to 3o feet apart, in holes

prepared in advance. Late spring—April and May

—

is considered the best time for planting in southern

Florida. During the first few years well-rotted stable-

manure or sheep-manure can be used to encourage

growth, but it should not be applied in large quanti-

ties, and after the trees reach bearing age the greatest

care is necessary in applying fertilizers. For Cuban soils

a fertilizer containing 3 per cent nitrogen, 10 per cent

phosphoric acid, and 10 per cent potash has been
recommended, fifteen to twenty-five p(nmds a year

being given to mature trees. Xo fertilizers should be
applied in fall or winter or during the time the trees

are in flower. Little pruning is usually given the mango,
though the trees may require some attention \vhile

young to encourage the formation of a symmetrical,

well-branched head, which should not, however, be too

dense. Grafted trees are usually spreading in form,

and should be encouraged to rernain so, especially in

regions subject to occasional hurricanes.

Insect pests of the mango.

Of the in.sect pests attacking the mango, the fruit-

flies (Trypetid;e) rank first in importance. Belonging
to this family are the Mediterranean fruit-fly (Ceratitis

capilata) which has so adversely affected the fruit-

growing interests of Hawaii, the Queensland fruit^fly

(Dacus Iryoni), the mango fruit-fly (Dacus ferrwjimus),

the Mexican fruit-fly (Amstrepha liukns), which has
become troublesome in Porto Rico. The females of

these flies insert their eggs into the flesh of the fruit

by means of a most efficient ovipositor, and the larva"

infest the fruit, rendering it unfit for human consump-
tion, and in ca.ses leading to premature ripening and
decay. Control is ditfii^ult; the sweetened arsenical

sprays have met with varied success, and natural con-

trol by parasites is now receiving attention. In India,

the mango hopper (various species of Idiocerus) and the

mango weevil (('rijptorbynchux mangifers'), which latter

has now been reported a-s doing considerable damage in

Hawaii, an; of iniiiortance as pests. Cleanliness in the

grove by way of periodically gathering drops will [in

-

vent pupation of the fruit-flies and weevil and consid-

erably reduce their nmnbers. In Florida, red-spider

and thrips are responsible for extensive injury to foli-

age, leading to disturbances of the general he;dth of the

tree; but contact sprays, e. g., lime-sulfur or nicotine,

pro|)erly a|)plied, \viU effect complete eradication.

Numerous scale insects have become injurious in cer-

tain localities and may be controlled by the use of

kerosene enmlsion, but the desirability of natural

enemies such as the coccinelid beetles being present in

the orchard must not be forgotten. A large bark-boring

beetle [Plocmderus raficornis) has been responsible for

much damage to trees in the Pliilippines.

Tlw nia?igo crop.

The age at which budded or grafted mango trees

will come into bearing depends upon the variety and
upon several other factors, but they cannot as a rule

be expected to produce fruit under three or four years

from the time of planting, and in the case of some varie-

ties tliis time is considerably extended. As to yield,

some of the smaller-fruited varieties will produce several

thousand mangoes in a single crop, when the tree is of

mature size, while Mulgoba and other large mangoes
tu-e doing well when they produce a few hundred.
Ex-perience has been that the crop varies greatly in

different seasons, and it has been impossible to fix a
certain quantity as the average yield of any one variety.

So much is dependent upon the weather at the time of

flowering, with the consequent setting or dropping of

flowers, that irregularities in bearing are all too com-
mon. Some mangoes, however, such as Cambodiana
and Sandersha, have shown themselves much more
dependable in this regard than others, and are especially

valuable for this reason.

The fruit is picked when fully mature, but before it

has commenced to soften on the tree. If allowed to

remain on the tree too long, it is sometimes found that

the flesh immediately surrounding the seed is unpleas-
ant to the taste and of a peculiar gelatinous consist-

ency. Shears should be used for picking, leaving a
short section of the stem attached to the base of the
fruit; this will dry up and fall off in a few days, but if

the fruit is puUed from the tree the sap exudes freely

from the stem end, disfigvn-ing the surface.

The usual carrier used for mangoes in Florida is the
tomato-crate, holding six small baskets. Each basket
will contain six mangoes of good size, making thirty-

six to the crate. The individual fi-uits are wrapped in

tissue paper before packing, and excelsior is used above
and below them as a cushion. Mangoes are shipped
from south Florida to New York, Boston and Chicago,
without difficulty, nearly always arriving in good con-
dition if they were picked at the proper time. In recent

years, the south P'lorida growers have received $9 a crate

for Mulgobas. The sea.son during which they are shipped
from Florida extends from late July until the latter part
of August. Some varieties begin to ripen early in July,

while the later ones, such as Sandersha, extend the
season until the end of September.

Proptujnliim nf mangoes.

The sim])lest vegetative method, and the one
extensively used in India, is that known as inarching
or grafting by approach. While this is the most certain

of all methods, it is too slow and laborious to meet
the demands of present-day nurserymen, when more
expeditious means can be foimd. Consequently budding
is r.-ipidly taking the place of inarching in this countr)',

and though requiring considerably more skill it has
proven entirely practicable for nursery work.

Inarching is performed between a large tree of the
variety which it is desired to perpetuate and young
seedlings grown in pots or boxes. The seedlings are
really for inarching when ten months to a year old;
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they slioiiUI hi>vo stoins sli)ilitly loss than ' j inch in

ili.'unolor. An osisily sUH-ossiblo branch on the parent

ttw, of the s;iino diiunetor jus the stem of the scedHnf;,

shoulil Ih- selecttnl for the cion, anil the seeilhnj; in its

pot jihictnl iijx>n a stagi^ or support wlieiv the cioi\ can
bo brought into dose" contact with it. Tlie j\incture

when- the inarch is made should he about inches from

the base of the sivdlin;;, and about a foot from tlie tip

of the cion, wliich should be as straijihl and vigorous

as (Hissible. A thin slice of bark an<l wood abo\it 3

inches long is n'moved from one side of the seedling

stock, and a similar slice fronj one side of the cion;

the cut surfaces are tlien bound closely together with
waxed taiH\ or with raffia or soft strin;;, and afterward

covennl with wax to exclude the air. Several months
arc required for a union to be cITected, after wliich the

top of the seedling is removed just above the juncture

of stock and cion, and the cion is severed from the

parent tree just below the jmicture. Inarching is

usually done in India at the beginning of the rainy

season, but it can be successfully practised at almost
anv time of the year.

Needling stocks for budding or grafting are ca.sily

grown. After removing the husk, the seed is planted

in a .5-inch pot and barely covered with soil. As soon
as germination takes place, the plants sliould be
watched to see that not more than one shoot is allowed

to develop; some mangoes arc iioly-enibryonic and will

produce six or eiglit shoots from a single seed. When
the voung plants are well started, which in Florida

should be by early fall if the seeds were i)hinted in

midsummer, they may be set out in the field in nursery

rows 2 feet apart, the plants 1 foot apart in the rows,

and allowed to remain there until after they are budded.
Field building has been found much more satisfactory

than budding in pots.

Several very distinct races of mangoes are known in

cultivation, and ;is yet practically nothing has been
done to determine which of these are of the greatest

value as stocks, although there is every indication that

this is an important question. In addition, some of

the numerous otlier species of Mangifera may be of

value for this purpose. As a general thing seeds of

any variety are used, including those of the common
"turpentine" mangoes, as they are called, which can
usually be obtained in quantity at a very low price.

The seeds should be planted as soon as possible after

their removal from the fruit, as they do not retain

their viability for many weeks. They are rather

difficult to transport through the mails, especially

when sent to distant countries.

The proi^er time for budding is when the plants have
attained a diameter of stem as great as that of a lead

[X'ncil, or greater, and are just coming into flush, i.e.,

when the terminal bud is just starting to push out
new growth. The budwood, which should be cut from
vigorous, healthy trees, should be round, straight,

smooth, and preferably of the second flush from the

ends of the branches, the most recent flush of growth
being discarded. The wood should be as dormant as

pos.sible, and the end of the branch from which it is

taken should never show the wine-cclored young leaves

which are indicative of active growth. It is well to

have wood which has hardened up sufTiciently to have
lost its bright green color and assumed a grayish

cast.

The buds .should be cut 1 to 1 3^ inches in length, with
astraight, .shding motion of the knife, aiming, if possible,

to keep the blade parallel with the budstick. \ thin,

keen blade is es.sential. The incision is made in the

stock in the form of a T or an inverted T, exactly as in

budding citrous trees, and the bud is inserted without
any more pre«.sure than necessary. A strip of waxed
tape is then nut-.d U> bind it firmly in place. Cheap
muslin is us<!d for making the tape; after being torn

into strips about inches wide it is made into rolls 1

inch in diameter and lioiled in a mixture of one pound
beeswax ami one-fourlli pound rosin.

Kdward Sinunonds, wlio has worked out the liudding

of the mango in south Florida, considers .\|)ril and May
tlie most propitious months for inserting the buds, In
strictly tropical regions the work can probalily be done
at any time of the year when the stock plants are in

proper cniiditioii.

.\t the expiration of three to four weeks, the top of

the stock is lopped, providing the bud shows signs of

having formed a union; lopping should not be close to

the bud, as this has been found to be dangerous.

Large seedling trees ari^ oft-en workeil over to choice

v.arieties by cutting ofT several of llie main branches a
short distance from the trunk, and allowing a number of

sprouts to come out. When these have reached the
|)roper size they can be budded in the same manner
as seedlings.

Races, types and varieties of mangoes.

In different parts of the world several very distinct

races of mangoes are found, which tend to reproduce
their racial characteristics when grown from seed,

though showing minor variations in form of fruit and
other characters. One of the best defined races is that

from the Philippines, which appears to be closely

allied, if not identical, with the Cambodiana from
Indo-Cliina; several more or less distinct seedling

types of this race are known in the Philippines, notably

Pahutan, Carabao, and Pico, and among these, in

turn, are to be found slightly differing forms which
when propagated by budding or grafting would con-

stitute horticultural varieties. The Philippine race,

which is polyembryonic, was brought to tropical

America at an early day, dovibtlcss by the Spaniards,

and is the favorite in Mexico, where its seedlings are

generally called "Manila mangoes," and in Cuba, where
it goes by the name of "Filipino." In India, most
varieties appear to belong to a mono-embryonic race

which breaks up into more or less well-defined classes

or types, of which there are in turn numerous horti-

cultural varieties propagated vegetatively; thus of the

well-kno^vn Bombay type, or group, as it has been
called by some writers, there are several varieties, as

also of the Langra, Malda and other types. In Jamaica
the polyembryonic race known as No. 11 has become
very ])opular because of the fact that it reproduces
itself very closely when grown from seed (which most
mono-embryonic mangoes fail to do) and has maintained
its good quaUty for considerably over 100 years; it

appears to be very clasely allied to the Manga da Rosa
of Brazil, and probably has other allies in the region

from which it came. The relationships of the various

races and types of mangoes has not as yet been thor-

oughly studied, and a good classification is lacking.

Of horticultural varieties there is an infinite and
bewildering number, especially in India, where it

appears to have been the custom to name almost

every tree that profluced fruit of superior quality; this

has led to confusion and .synonymy. One of the earliest

Indian authorities on the mango, Maries, reported a
collection of .500 varieties near Darbhanga, while

large numbers of named varieties have been briefly

described from many localities by various writers,

bringing the number of published varietal names well

up toward a thousand. Only a very limited number of

these, however, such as the famous Alfonso or Alphonse
of Bombay, have become well known and generally

recognized.
'i'iie best Indian mangoes are probably not equaled

in flavor and quality anywhere else in the world, though
some travelers have professed a preference for the

Philippine types, which arc, indeed, very delicious.

But tlu^ process of selection which has been going on
in India for centuries, and tlu^ jjcrpetuation of the best

seedlings Jiy inarching, has led to the existence of
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remarkably fine inangops in several parts of tlio Indian
peninsula, nuist notably, ])erhap.s, in the vieinity of

Bombay, at I'oona, at the Portuguese eolony of (!oa

(where, in faet, it is thouglit by some writers that
^•egetative i)ropaRation of the mango was first intro-

duced, the Portuguese havinp; been instrumental in

establishing this method which has meant so much to

Indian horticulture), at Madras on the eastern co;ust,

an<l in several districts toward the nortlicrn part of

the peninsula, such as Malda, Darbhanga, Saharanpur,
and Lucknow.

Cirafted IncUan varieties were first introduced to the

Unite<l States in ISS'J, when the Department of

Agriculture obtained from Bombaj' a collection of five

kinds, which were placed with fruit-growers on Lake
Worth, Floriila, for trial. In the freeze of February,
1895, all save one of the trees perished; the surviving
fre<\ a Mulgoba, came into bearing in 1898, and the
superior quality of its fruit gave a marked stimulus to

the cultivation of the mango in this country, resulting

in the introduction of numerous other Indian varie-

ties of re])uted excellence. Tliese have been added to

by introductions from Indo-China, Ceylon, the Philip-

pines, and ot her regions where good mangoes are grown.
Among the best now grown in Florida and the West
Indies are the following:

Mulgoba, which in delicate, aromatic flavor, smooth-
ness and fineness of pulp, freedom from fiber, and
attractiveness, must be placed in the very first rank.
A good specimen will weigh about one pound, is broadly
oval in shape, plumjj, clear yellow in color, blushed
around the base with crimson-scarlet. Its season in

Florida extends from July to the first of September.
Unfortunately, it has proved irregular in its fruiting

habits, and does not usually come into bearing as young
as some other varieties. In some seasons considerable
quantities of the fruit have been shipped from south
Florida to northern markets, the growers realizing $9
a crate of thirty-six fruits.

Haden is a fruit very similar in general characteristics

to Mulgoba, of which it is believed to be a scedUng. It

originated at Cocoanut Grove, Florida. Good speci-

mens weigh sixteen to twenty ounces, and are highly
colored. The flesh is scarcely as smooth as tliat of

Mulgoba, and the flavor not quite so piquant, but
nevertheless very good. Its season corresponds to
that of Mulgoba.

Paheri (probably synonjTnous with Pairi, which is

now considered by the best Indian authorities the cor-

rect spelling of the name) was introduced from India
in 1902, and has been found of excellent quality in

Florida. Near Bombay, India, it Ls considered the
finest flavored of all mangoes, but because of the
superior keeping qualities of Alfonso the latter is pre-

ferred commercially. It is a fruit of about twelve
ounces in weight, oval, plump, orange-yellow in color,

blushed with scarlet on the cheek, the flesh deep orange,

very juicy, and of rich, spicy flavor. It ripens in Florida
in July and August.

.4 mini is a smaller fruit than any of the above,
averaging six or eight ounces in weight; in form it is

oblong-ovate, in color almost identical with Mulgoba.
The aroma is remarkably penetrating anil agreeable,

while the flavor is unusually spicy. The tree is more
productive than some of the larger varieties, and seems
slightly more resistant to blight. It is a little earlier

than Paheri in season.

Camhmliaiui, mentioned above as a polyembryonic
seedling race, was introduced to Florida about 1902,

and .several of its seedlings have been i)ropagated by
budding. While they cannot be considered equal in

flavor and quality to the best of the Indian mangoes,
the tree is much more regular in its fruiting habits.

The race is characterized by an elongat<'d, coinj)ressed

fruit, frequently rather sharj) at the api^x, and of a
light j'cUow or greenish yellow color. The flesh is

yellow, juicy, of a iileasant flavor, but lacking the rich-

ness of Mulgoba or other good Indian mangoes, while
the fiber is somewhat more abundant. In season it is a
little earlier than Mulgoba.

LScHtutt is a select strain of Alfonso or Alphonse from
Bombay which has been growii for several years in

Plorida. In tiuality it ranks very high, but it has been
somewhat at a disadvantage in the markets because
of its rather dull orange-yellow color. It is a fruit of

about one pound in weight, oval to somewhat cordate
in form, plumi), with orange-yellow flesh and a seed
almost entirely free from fiber. The .season of ripen-

ing is July and August.
Sandcrsha is a very large fruit, frequently two pounds

in weight, of elongated, somewhat curved form, orange-
yellow in color. The flesh is free from fiber, anil, when
properly ripened, of pleasant flavor, though a trifle

coarser than the best varieties. It is excellent for cook-
ing, and because of its regularity in bearing is considered
valuable. It ripens very late, beginning in late August
and extending through September. p_ w. Popenoe.

MANGOSTEEN (Fig. 2321), Garcinia Mangostana
(which see) , is a handsome fruit-tree 2.") to 30 feet high,

of compact growth, regular in outline, with dense,

dark green foliage which reminds one slightly of the
rubber tree. It grows slowly and comes into fruit late,

not before eight or nine years of age. Its flowers are

IJ-^ inches across with four rose-pink fleshy petals and
a large superior ovary. In Ceylon the trees bloom twice,

once in August, producing fruits which ripen in January,
and again in January, producing fruits in July and
August. In Trinidad the fruiting seasons are July and
October. The January crop in Ceylon is a light one,

however, not amounting to over 100 fruits to a tree,

whereas the August crop amounts in good years to 500
or 600 fruits, according to Wright, of Mirigama, Ceylon.
The fruits are borne from buds produced near the tips

of short branches mainly on the outside of the tree, and
are striking by reason of their persistent large leathery

light green calyx-lobes.

This delicious fruit is about the size of a mandarin
orange, round and slightly flattened at each end, with
a smooth, thick rind, rich red-purjjle in color, with here
and there a bright, hardened drop of the yellow juice

which marks some injury to the rind when it was young.
As these mangosteens are sold in the Dutch East
Indies,—heaped up on fruit-baskets, or made into

long regular bunches with thin strips of braided bam-
boo,—they are as strikingly handsome as anything of the
kind could well be, but it is only when the fruit is opened
that its real beauty is seen. The rind is thick and tough
and in order to get at the pulp inside, it requires a cir-

cular cut with a sharp knife to lift the top half off like a
cap, exposing the white segments, five, six or seven in

number, lying loose in the cup. The cut surface of the
rind is of a most delicate pink color and is studded with
•small yellow points fonned by the drops of exuding
juice. As one lifts out of this cup, one by one, tlie

delicate segments, which are the size antl shape of those
of a mandarin orange, the hght pink sides of the cup
and the veins of white and yellow embedded in it are
visible. The separate segments are between snow-white
and ivory in color and are covered with a delicate net-
work of fibers, and the side of each .segment where it

presses against its neighbor is translucent and slightly

tinged with pale green. The texture of the mangostcen
pulp much resembles that of a well-ripened plum, only
it is so delicate that it melts in the mouth like a bit of

ice-cream. The flavor is quite indescribably delicious.

There is nothing to mar the perfection of this fniit,

unless it be that th<! jui(u^ from the rind forms an indeli-

ble stain on a white nai)kin. Even the seeds are partly
or wholly lacking and when present, are very thin and
small.

Notwithstanding the fact that it has for at least two
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COiUT.Uions boon calKvl llio qiioon of I'niits" miuI ll>:it

Quivn Victoria olTorol ;i iirizo of ti-n poiiiuls for (ho

first fruits whirlt shoulil l>o brought to luT from liuhii,

thpro apjH'iirs to lio lunvlioro in oxistcuci- wliat wouM be
I'jilletl !i liirp' orclianl-of inaugostoons. It is liard to

mulerstaml why the culture of so dcUcious a fruit as tho

inatipostivu slioulil not have been better uiulerstooil

by horticulturists.

In the Dutch K:ust Indies, Java ami Sumatra in

liarticular, it is i)lant«l by the tiatives in their kam-
jMniKs as a ilooryard tree. In Malacca anil the Straits

SottlenuMits there are a few -small orcharil plant infjs

ownicil chiefly by the Chinese. In Burliar (lanlcns in

the Nilsiri Hills of Madras I'resideiicy, British ln<lia,

a few trei's arc Kwwinp. The native chiefs of the Suhi

Archipelago have scattered plantings of mangostccn
troos. .\ few small plantings have been made in Ceylon,

notably a small orchard at Mirigama. Father D'.Vdran,

a notl^^ Bishop of Cochin-China, establisheil an orchard

of 300 to 400 trees at Lai Thiou not far from Saigon.

Trees of it have gri)wn ami fruited in the Botanic

Gardens of Jamaica, Trinidad, Dominica, and probably

elsewhere in the West Indies, and single

specimens have borne a few fruits on l\a\iai

and Maui Islands of the Hawaiian group.

The seeds from these successful trees havc
funiished luuidrcds of young i)lants for

small plantations which will soon come
into bearing.

2321. Ttie mangosteen— ^."--t

Garcinia Mangostana. f^

The reason for thi.s verj' inadeqtiate distribution of so

remarkable a domt^sticated fruit-tree seems to lie in the

'lifficulty which the young plants seem to have in estab-

li.shing themselves. If the seedlings are not shaded, the

first pair of young leaves is generally injured and the

plants stunted or even killed outright . It is t hought that

hortieulturiHts do not yet understand the root-system
of the magnf)steen and that when it is understood, ;i

va«t exten-sion of the culture of this fruit will take place.

Thi.a may eorne about through the use of stocks which
are les.s particmlar in their soil-reqtiirements. Cico. Oli-

ver's experiments have proved that the in;ingosteen can

be succes-sfully inarched upon a number- of the related

species of the same genus. On Garcinia xanlhochyiiiu-f,

which is a much more vigorous tree and grows on many

types of soil, and is apparently (|uileat home m Hawaii,

Natal, Madeira, ('uba, and many other localities in the

subtropics it seems to grow successfully. As Kit) species

of garcinias havealrea<ly been described, the probability

is great of finding a suitable stock for the mangosteen.
The best orchards of niangoslcen in ( 'cylon an<l Sin-

gajiore have been established on soils characterized by a
high clay con! ml, combined with a large i)ercentage of

I'oarse in.'iterial, with a very small amoimt of silt, and
upon locations where the water-table comes to within
('( feet of the surface. The impression is current that

the mangosteen re(]uires a wet but wc'U-tlrained soil

and a very htirnid atmosjjhere. While the former
statement appears to be true, the latter is not so, for

the tree which has fruited on the Island of Kauai is in a
dry but irrigated part of that island, with only 1) inches

of rainfall, where it has to be irrigated twice a month.
The diseases of the mangosteen are not yet known.

It is likely to have its own s])ecific diseases, and wlien

transplanted to new enviromnents, may be attacked by
new i)arasites. Fniits are frcciuently found with drop.s

of yellow gamboge inside which make them unpalatable,

but whether this is really a disease or merely the result

f)f external bruises, caused liy the fruits being knocked
about by heavy winds when nearly mature, will have
to be determined liy exijcriment.

.Vlt hough the mangosteen is a very delicate fruit,

it has an exceedingly thick tough rind, and on this

account it is likely to be a good shipper. Fruits which
were sent in cold storage to Wash-
mgton from Trinidad were excellent

when eaten twenty-one days later,

even though they had then been
out of cold storage over a week. The

fact that when one of

a shiimient of fruits

decays, its rind hard-
ens instead of becom-
ing soft, is an im-
portant point in its

favor.

Just howmuch cold

the mangosteen can
stand has not yet
been determined.
Repeated attempts to

grow it m Florida and California have failed,

although, for that matter, many attempts in

the tropics have been unsuccessful. The
limited experience which horticulturists have
had with it seems to indicate that it will not

stand frost. It is apiiarently a strictly tropi-

cal tree, moisture-loving and more or less

shade -toleriuit when young, adapted to

regions of heavy rainfall; Porto Rico and
Panama are untpawtionably excellent places

in which to cxjieriment with its culture.

When one considers that so far no selection of varie-

ties of the mangosteen has been made, notwithstanding

the fact that practically seedless fruits are of frequent

occurrence, and further that the tree belongs to a large

g(!mis of fruit-bearing trees, at least fifteen of which are

knf)wn to bear edible fruit, some of them as large as

sm.all melons, and that these are scattered in Australia,

the Malay region. South China, Africa, Brazil, and

C(!ntral America, some of them being able to withstand

light frosts, it becomes evident that in the develojinient

antl bn^eding of the mangosteen and in the discovery of

a suitable stock for it, there lies a most promising field

for horticultural research. Davii> F\\incuii,n.

MANGROVE. A name applied to certain small

trees that grow along tropical and semi-tropical sea-

coasts and produce many trunks or rooting shoots

wh(Teby the plant holds its jjlaee or marches on tide-

flats. The name is usually restri(^tc<i to liliiztiplmra
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Mangle {Rhuophoracca') , which grows in tropical America
and the seacosusts of Florida. The black iiianKrove is

Aiiattnia iiilida (Virbciiacese) of the Oulf coas! and
tropical America; and the name mangrove is applied to

sjiecies of this genus in otlier parts of th<' world. For an
account of the curious propagation of the Khizo])hora,
sec jiage 980, "Cyclopeiha of .\inerican Horticultun^."

MANICARIA (name derived from the word for

gldii . because of the spathe). I'nimaccse. Two or 3
species, or jjcrhaps only 1, in Trop. S. Amer., little cult.,

allied to Geonoma. They are robust unarnictl palms
with more or less pinnatisect or entire Ivs. : fls. large,

rcist--ochroleucous, hea\'>'-scented, on many branching
tomentosc spadices: fr. verj- large. M. sacdfera,
(iaertn., has Ivs. simiile or split with age, dentate, 30
ft. long :md 4-.") ft. broad, transversely furrowed, crown-
ing an erect deeply ringed trunk: fls. of both sexes on the
same spadix, the latter 3—1 ft. long: fr. 3-lobed. Lower
Amazon and elsewhere. A striking palm with its

immense simjjle Ivs.

MANIHOT (native Brazilian name). Euphorbiaces:
Tropical trees and shrubs cultivated as ornamentals and
for iniijortant economic [iroducts.

I'sually glaucous and glabrous or nearly so: juice

milky: Ivs. alternate, entire to lobed or sometimes
almost palmate: fls. large for the family, monoecious,
in terminal or axillary racemes or panicles, apetalous;
sepals united, at least at the bivso, imbricate, often
petaloid; stamens 10; o\ides 1 in each of the 3 cells;

seeds carunculate.—.\bout 130 species, all .American
and mostly in Brazil. Related to .Jatropha and Ricinus.
.\lthough the plan of the infl. is different, several species

of Manihot and Jatropha are otherwise so similar that

they have been placed first in one genus and then in

the other. Monogr. by Pax, in Engler's Pflanzenreich,

hft. 44 (1910).
The cassava plant, M. utilissiTna, has been cultivated

as a food plant since prehistoric times by the natives of

Brazil. There are many varieties in cultivation and
these are not known in the wild state. The plant is a
perennial shrub in the tropics, and resembles somewhat
the castor bean. The abundant starch in the large

fleshy roots which grow in a cluster at the ba.se of the
stem gives it its food value. It is used in various ways
as food, including the manufacture of tapioca, Brazilian

arrow-root, and the like.

The roots contain more or less hydrocyanic acid

which is often .sufficient to render them deadly poison-

ous in the raw state. It is rendered harmless by heating
or is pressed out with the juice in preparing the roots

for food. The more poisonous varieties are generally

known as bitter cassava, those with less of the acid as
sweet cassava, but the amoimt of the poison varies

with seasons and other conditions. Varieties of M.
dulcis var. Aipi are also grown as sweet cassava in the
tropics but arc generally not very productive. M.
rarlhaginen.sis is also sometimes used as cassava.

Cassava is grown in some of the wanner parts of the
i'nited States chiefly as a stock feed. It dfies best in

light, but rich sandy soil. It is propagated by cuttings.

Just before frost the more mature parts of the canes are
cut and buried till spring and then cut into 4- to (j-inch

pieces and planted 4 feet each way. The cultivation is

.similar to com. In tropical coimtries the cuttings may
be made and planted at any time. Sout' varieties,

especially early maturing ones, m.-iy be grown from
seed. The roots are left in the ground till used, as they
decay quickly when harvested. The yield is from six

to ten tons of roots to an acre, or c\'en more. For further
information on cassava, see "Cyclopedia of Agricul-
ture," Vol. II, p. 227, and I-'anners' Bulletin, United
States Department <i( .\griculture, No. IGT.

Manihot (llaziovii and other species have long been
utilized for rubber in the wild state in Brazil. Some

2322. Flowers and fruit of Manihot
utilissima. (KiiLirgcd)

years ago this species was planted extensively in various
tropical lands out of its natural habitat, the general

result being a low yield of rul)ber antl disastrous failure

of the enterprise. In recent years, jjlantations under
])roi)cr conditions have given much better results.

This is the chief .source of the I'cara rubber, so called

from the town of Ceara
in Brazil. t)ther .species

are also worked for

nibber in the native
woods of Brazil. ,1/. |'/:'!ilj

(licholoma and .1/. piau- C',^
j
ff

hj/cnxis are also being tt4_\'.

grown in rubber j)lanta-

tions with success. All

the ceara rubber species
grow in diy situations
with little summer
rainfall. 71/. piauhyen-
sis is more shrubby
and adapted to light

sandy land and M.
dichotoma to rough
heavier soil. M. Iiipla-

phylla is also growii to

some extent for rubber
on light soil.

The ceara rubber
trees are grown from seed, but may be raised from cut-
tings. The seed is planted about 1 inch deep in good
soil and kept moist till the seedlings are well estab-
hshed. The germination is slow and irregular, taking
from three weeks to six months. Filing the seed-coat
to hasten germination has been tried but often encour-
ages decay. The young plants are cut back and trans-
planted into the field after the stem has hardened.
They grow rapidly, the taller species like M. Glaziiwii,

reaching lf5 feet in ten months. The smaller ones may
yield a full crop in four years after planting. (See Ule.
Notizbl. Bot. Garden, Berlin, b, 1908.)
Some species of manihot are occasionally grown in

greenhouses mostly for the tropical effect of the foliage.

They are grown in light but rich soil and do best in a
dry room. They are propagated easily from seeds but
are usually groT\-n from cuttings of young but firm
wood in sandy peat under glass with bottom heat.

.\. Bracts over 1 in. long, ovate to broad-lanceolate: cahjx
glabrous, ^in. long: shrubs or small trees.

piauhyensis, Ule. Tree, 6-20 ft. high: Ivs. .5-7-

parted, jiractically to the base, the lobes obovate-
cuneate, obtuse, entire, mucronate, somewhat pubes-
cent, 3-4 in. long: fls. racemose: caps, wing-angled.
S. Brazil.—Cult, for rubber.

heptaphylla, Ule. Tree, (i-20 ft. high: Ivs. 3-7-parted
almost to the base, the lobes obovate-oblanceolate,
some of them pandurately or sinuately 1-2-lobed near
the apex, 4-.'> in. long, acuminate, mucronate: ffs. in

short racemes: caps, subterete, not wing-angled. S.

Brazil.—Cult, for rubber.

.\A. Brads much smaller, usually rtarrower.

u. Lvs. not peltate.

c. LJ.-lnbes entire.

palmata, Muell. .\rg. (Jatropha palmata, Veil.).

Shrubby: Ivs. deeply ;>-! I-i)arted, glabrous, base
cordate; lobes of leaves, o-.'i in. long, lanceolate,

acuminalc; stipules small, deciduous: fls. racemose to
sub-jmniculate; calyx ^4in. long, glabrous; caps, not
wing-angled. S. Brazil.

utilissima, Pohl l./dhopha Mdniliot, Linn., in part.
Juniphii Miinihvt, HBK.). BiTTF;ii C.\ss.\va. M.\n-
niocA. Ma.nioc. Tapioca Plant. Swket Potato
TuKE, and many other names in different tropical
countries. Figs. 2322, 2323. An herbaceous slirub
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3-9 ft., or siuall tn-o in the tropics: roots fleshy, in a S. Hrazil and cult, and n.aturalizod in many tro])ical

bjuyil cluster: Ivs. somewhat pubescent, deeply ;{-7- countries. Jour. Bot. 18:321.
jwirtetl; lolies 3-S in. lonii, lanceolate, acuminate: M. </irfrai/AIia, Mucll. Ar(!.=Jatrophtt intcgprrima, .luiq.

stipules snijill. entin>: lis. paniculate; calyx less than J. 15. S. Norton.
' ^in. lonn, pubescent inside: caps, wine-angled. Brazil. MANURE (from old French itiiinwi'rcr, to cultivate by
B.M. 3071.—Cult, in nlany varieties and naturalized in hand; coiiiicclcd willi Latin for ltd nit and work). In the

various tropical lands. broadest sense, niamnc is any subslan(re apjilied to the

dulcis, Tax U'i"-<)pAa <iiifci«, Gmel.). Shrub, 3-12 ft. «''• f"i' "»^ purpo.se of increasing productivity. The

high: roots shnilar to the preceilin;; six-cies but f;™or- excrements of animals, nnxcd or unmixed with straw or

allv smaller: Ivs. dwplv 3-13-i.arted; lobes lanceolate ""»'' al)sorbciils, are usually spoken of as barn-ma-

to'olwvate; stipules narrow, ix.inted. subenlire: Hs. ""'"'•^- < 'ommcrcial manun-s or "iertilizcrs" arc usually

paniculate; ealvx '-.-Sjin. Ions, ])ubesceiit inside: ca])s. coiicenlrntcd forms of mlni({en, potash and pliosiilionc

not winp-ansjli^l. Vnr. Aipi, Pax (M . Aijn, Tolil. .1/. J"'"'. ""'"''1 '" unmixed (sec F,rlili:<rs): (rreeii iiiamircs

palmata var li/>i' Muell, .Xrfj.l. Swket ('.\,ss.\va. ^i"' ''vui;; plants jjlowed under to furnish humus and

\IPI Younjier parts pubc-^cent : Ivs. ;i-7-parted: lobes increase i)ro<luctivit,y; amendments are substances, such

obovatc to elliptical-lanceolate. Wild in Brazil and ius lime, which iiiay mcrea,se the Krowlli and hcalthfiil-

cult.then> and elsewhere in the tropics. ness of plants by improving the

Var. multJfida, Pax (.U. patmala var. aU physical condition and modifying the

miillilhla. Muell. .\r!i.). Lvs. long- ^/i? chemical reactions of the soil. In

ijetio'Uvl, 7-13-parted, mostlv glar . /B^ ... general farming, liarn -manures are

brous; lobes spat ulati-lanccolate to \. ^JT^^m^^^ usually applied in the raw or unrotted

lanceolate. S.Brazil. H.l. 530. -,-, Xftfi*!^^^^ state; in horticulliire, rotted or parti-

t '
.. ~~x̂ ^yv[ " ^M"^^ iihy rotted. Horse-manure is used tor

\ ^ -*.^^((||I^^MBBBS^^BjI^W|w hotbeds, while eow-manure, mixed
>> ^^ , ij .*<^a£15^SHKwK^^^^^^'^ with soil, is best for forming a moist

T^^ "^^j^ ""ffft^iiPffWl lB6n?*Mim&^i>. rich potting earth. Dung, the sohd
'""^ •^f^A/^ ^ e"? ' •

"^ ^^^^^^^^"™'*^*^. voidings of animals, after weathering

^i^^/^ wftOr^fii xAijp^Mk for a time, is also a valuable addition

^, , , »^^'*V ^^'''j^^^?*Km "tv'^^^ to potting earth. Florists often keep

^jP^A \0 '^ y^i \V ''w3 ' '^ number of dairy cattle that an
V t\ ^i'^^^ '

I p f
'

'

abundant sujjply of bovine manure,
yir^

f-_f^jf. ' «.« '~*
^V

which is so valuable in floriculture,

/ '^•'ii.-^^^i' B;l ,,,,
"\ may be at hand. Commercial ma-

'*|f v^;t--pr^'?J^?S^'?*/^.„ k1 » nures are used in small quantities,
'.

\ /^ ^l^'Blv' W. either direct or in solution. Nitrogen

> /iSl M*. • \ \ m^^ *li_,^l^^i^f (V.^«B5r»».
stinuilates the vegetative system and

ri'jl^C^' v/ ^^''^'j^^^pT?^ '^'t '^'i^^^^^^SSiU^t^^ tends to produce rapid growth and
l-^^-iJwi^ \ ' -''S^^j^^'i

'

'^'^^^-j/'i'fetA^ dark foliage. Phosphoric acid, among
rV-^/yi;^ Vj^ / ^^JJir'%^ '

''''^^^^ other effects, has that of produ-

\j ' j^^^^ I ^^^fc;''''^llii^i^li2k.'*^^^K. '^'"i'
vvell-developed plum]) seeds and

'/ .^^^n ^L.^^^^™''*!5i8fcsiE£l'^ fruits; potash may augment these

effects, as well as increase and inten-

i,y. ^_ "mi«t 1 *'fy ^^^ color of the bloom.
Barn- manures are more highly

K* '^^
I \ t prized than formerly. Waste of their

**
valuable constituents is now largely

avoided either by aijplying them to

the hftid day by day, as they are pro-

duced, or by more rational methods
of caring for them until they are partly

rotted or opportunity is alTorded for

mo.st suit.able ai)i)lic;ition to the land.

,,,, «. -L . ...- • .1. . Covered yards or pits are now some-
2323. Manihot utilissima, the roots ,. "

i r * -i * •

of which produce tapioca.
""^cs used for temporarily storing

manures, where they can have water
added if too dry and if likely to "firefang;" or absor-

bents, such as straw, dry muck, gyi)sum and the like,

may be used if they are too watery. When bedding is

cc. Lf.-lobes Hinuaie or pandurale or shallowly lobcd abundant, the animals may take their exercise in the
near Ihi: apex, acuminate. covered yaril, as they will solidify the manure by tramp-

carthaginensis, Muell. Arg. {M. Jdnipha, Pohl. ing it, thereby diminishing loss by too rapid fermenta-

JtUropliii rjiTlluujmfnxU, .Jacq.)! Ydquilla. Tree: lvs. tion. Both salt and gypsum conserve jilant-food in

5-7-lobwl; lobe.s lyrate-sinuate; stipules entire: fls. manures when spread over the ma,ss from time to time

racemose; calyx glabrous, about >2in. long: caps, not in small quantities. The quantity and value of manure
wing-angled. S. Texiis to Venezuela in sandv soil. made by domestic animals is not realized by those who

dichfitoma, Ule. Tree; lvs. deeply 3-.5-parted; lobes •^'''w i* »« >"' «iittered over large open barnyards or

broa^l, entire t« sinuate or pandurate; stipules dentic- 'i""«- '' »^' remain for con.siderable pcrio.s under the

ulate; fls. in short rar:emes; calvx 3^in. long, pubescent «-:''''' "^ "": tf?
I'-^te"dod experimen s at the Cornell

inside: car>s. wing-angled. S. Brazil. H.l. 2S7tj, 2877. Experiment Station showed that the following amounts
' "^

- of excrements were produced daily for each 1,000
nn. LvH. ptiUaU-. jjounds of live weight of anim.al: ;

Glazidvii, Muell. Arg. Ceaha Rubbkk Tree. Mani- sheep. 34.1

80BA. Tree, up to 40 ft. high: lvs. deeply 3-.5-lobed; Calve» 67.8

lofxsi .i-i in. long, entire, ovate-oblong to elliptical, P'K8_^
^^\

short-acuminate; stipules denticulate: fls. paniculate; iiorBes 48!s

calyx glabroas, about y^in. \<mi!.: caps, not wing-angled. I'nwls 39.8
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Animals fed on a liighly iiilrojii'iious or narrow
ration (as 1:4), as wcro the pijjs in the aV)o\o investi-

gations, consume large quantities of water and produce
a large amount of manure, the weight of which often

exceeds the amount of food consumed; while those

fed on a carbonaceous or wide ration (as 1 :'J) consume
comparatively little water and produce less weiglit of

manure.
Some conditions ;iiTecting the jjroduction of manure

and its value may be statcil as follows: If the i)lant-

food value of manure is computed at the price that is

paid for the same constituents in fertilizers, it is found
that the value of manure pro<iuced by animals is equal
to 30 to 50 per cent of the cost of their food. Young
animals produce i)oorer manure than matuft ones.
The excrements of animals which give a product, as
milk or yoimg, are poorer than those from non-pro-
ductive animals. The more abundant the ration the
less complete the digestion and the greater the value
of the manure ])roduced. Concentrated and nitrog-
enous foods result in richer and more valuable excre-
ments than unconcentrated or carbonaceous foods.

Liberal salting and excessively succulent foods dimin-
ish the value a ton of manures. The amount and kind
of bedding affect not only the quantity but the value
a ton. Animals kept in cold quarters iLrink little water,
digest their food closely and produce a manure rela-

tively small in amount and poor in quality.

Rich manures are relatively more valuable to the
unit of contained fertiUty than poor ones, because their

fertihzing constituents are more quickly available

than are those of poor ones. Plants receive greater

benefit from extra nourishment in the early stages of

their growth than when they approach maturity.
Coarse low-grade manures should be weathered or
rotted to improve their availability, even though some
loss may occur. A unit of jilant-food in high-grade
fertilizers or well-preserved rotted manures is worth
more than in low grades. The valuable constituents

in farm-manures are not so quickly available as they
are in high-grade fertilizers, but they have an addi-

tional value, since they furnish humus, hghten the
soil, inoculate it with nitrifj-ing organisms and
increase its power to hold moisture, while assisting in

hbcrating the mineral constituents of the soil. The
value of manure as set dowTi below is determined by
investigations during the winter months, and the

nitrogen, phosphoric acid and potash are computed at

15, 6 and 4' 2 cents a pound, respectively. The indirect

beneficial effects of manure are considered an equal
offset for the slightly less availability of their plant-

food constituents iis compared with fertilizers:

Kind of manure. Value a ton.

Sheep S3 30
Calves 2 17
Pigs 3 29
Cows 2 02
Horses 2 21

Limited amounts of bedding were used in the tests from
whicli the foregoing figures were made.

Kind of animal.
Fowl!
sheep
Calves
Pigs
Cows
Horses

Value a year.
(l.WM) p.Mindaof) $51 10

26 09
^^. 24 45

60 88
29 27
27 74

Usually these animals are kept in the stables but half of

the year, and inevitably some loss will occur; therefore

it will be safe to estimate the recovered value a year

at one-third to one-fourth of the above.
Heretofore the wa.ste of the valuable con.stituents of

manures in the United States has been very great.

Until recently, large open barnyards have been the

rule. In the northern and central parts of the United
States the rainfall exceeds 30 inches per annum. Many

barnj-ards c(jntain from J<4 to J 2 acre. One inch of

rainfall equals 1 13 tons of water an acre. If this be mul-
tii)lied by thirty, a fairly accurate estimate is secured
of the water wliich largely pa.sses through or over the
inamire and carries off its most soluble and hence most
valuable constituents. The loss of value in manures
exposed at Ithaca, New York, in loose heaps of two to

ten tons, during six months, was as follows:

Per cent
1889. Horse-manure 42
1890. Horse-manure 62
1S90. Cow-manure 30
1889. Mixed, compacted 9

Even in horticulture, where a more liberal use of

manure than in general farming is admissible, too much
reliance is often placed on manures and too little on
tillage. Manures may furnish plant-food, improve the
physical condition of the soil, conserve and increase

heat and moisture. Ten to twenty times as much food
as the plants can utilize is frequently applied at one
dressing, which is poor economy, since manures give

best results when apphed in moderate quantities, in a
well-rotted condition and in close contact with the
seed. Growth and development are more largely

determined by the amount of moisture than by the

amount of plant-food. Five tons of preserved barn-
maniire contain of nitrogen, phosphoric acid and potash,

sixty, thirty and forty-five pounds, respectively.

Twenty-five bushels of wheat, with straw, contain

forty-five pounds of nitrogen, eighteen pounds of

phosphoric acid, and twenty-seven pounds of potash.

Most soils contain large amounts of unavailable or dif-

ficultly available plant-food. Manures should be used
largely to feed plants between the time the nutrients

in the seed have been exhausted and that when the
plants have secured a firm hold on the soil by manifold
rootlets. Except when otherwise most suitable and
convenient, fresh manures should be spread thinly in

the autumn or early winter on the surface where plants
are growing, thus imitating nature's methods of main-
taining and increasing productivity.

It is usually found to be both difficult and expensive
to maintain productivity by means of barn-manures
suijplemented with light applications of fertilizers. In
this case, unless plant-food can be secured from outside
sources easily, recourse should be had to green-manur-
ing. In some cases this is the cheapest and the best

method of rejuvenating old, weedy, tired lands. By
raising and plowing under two crops—one at least a

legume—in one season many weeds may be destroyed,
quantities of humus and nitrogen added, and inert

plant-food transformed into readily available forms.

At the same time the .soil is improved physically and
its power to pass the free water of prcciiiitation through
its subsoil is augmented while the tendency to pud-
dhng is diminished. Added humus and tillage combined
hasten nitrification and the liberation of inert mineral
plant-food while imparting to the land a greater

capacity to hold moisture by capillary action. See
FerlHiUj. j. p. Roberts.

MAPANIA (an aboriginal name). Cyperaa^se. Grass-
like or sedge-like plants, sometimes grown under cover

for the foliage effects.

Stem very short, bearing long and often striking Ivs.:

scapes mostly leafless, bearing congested infl.: spikelet

of 6 (sometimes 5) glumes: fr. a bony nut either dry
or succulent.—There are perhaps 50 species in the
tropics of both hemispheres, comprising strong often

tall-lvd. j)erennial herbs. Two species, .apparently good
pot subjects, have been listed in recent years. M.
paiidan-X'fdlia, Hort., is represented as dracena-like,

caulescent, 3-4 ft. high, with long narrow graceful

stifliish Ivs. 24 in. long by 1 in. wide. G.C. III. 21:349.

Gt. 46, p. 523. It is perhaps M. Pandaiiophyllum,
Schum. & Hollr., which is M. hypolytrt/ldes, Benth., of
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Miilay peninsuhi to Austral. (Pandaimpli lilliim hijpolij-

tro'iiies. V. MuoU. Hi/pfili/tnim I'andaiiophi'/tluiii, V.

MuoJl.). Thi^i much-nameil plant is soparatoil by C". B.

t'hirko as Thuracotslciclnium hi/jmhjtronlix, Clarke, a
Kt'nus ililToriii): froni. Majiania in its iMiyiiihosi' rather

than eonseste.1 spikes. The Ivs. are ilescriheil as 4 ft.

long iind 1-2 in. broad, with scabrous edges: lower-

most involucral braets 1-2 ft. Ion;; and '-j-l in. broad,
tapering to long points: si)ikelets very lunnerous,

whitish.

.Apparently the only other species recently offered

rt'gularly is M. hiiiiiitix. N'aves iV Vill. (.U. liicUia, N.E.
Br.l. Rhizome short and woody, terminating in a sliort

St . or crown bearing a to]) of densely equitant Ivs., which
arc 2-3 ft. long. ;i-nerved, sharp
on margins and kix-l: scapes
from the lower axils, the mature
infl. ovoid, the bracts shorter
than the head. Imlia.

L. H. B.

MAPLE: Acer. Flowering M.
ttlon.

MAPROUNEA (Guiana
name). Sometimes spelled Ma-
prowiia. Euphorhincc:i. Trees
and shrubs, not in cult., but used
for medicine and the _
like, in their native

land. Glabrous: juici

milky: Ivs. entire,

pinnately veined:
infl. terminal; fls.

apetalous, monteci-
ous; staminate calyx
2-.3-lobed, lobes im-
bricate; stamens l-.'J,

filaments connate;
ovary 3 -celled; 1

ovule in eac^h cell: seed carunculatc
s|)ecie.s in Trop. .\mer. and Afr. llelaled

to Stillingia and llippoinane. M. hrasili-

cnsis, St. Hil., M.\hmeliek.\ ue Campo,
and M. guyantnxis, .\ubl., Menudito, of

Trop. S. Amer., are the chief sjiecies.

J. B. S. NoUTON.

MARANG, .1 rincarpus odorati.txima, of

the family Mnrana-, is a recently dis-

covered fruit-tree from the southern Philij)-

pines and the .Sulu .Vrchipclago, which has
been introiluced to the United States and
is thought to pos.sess considerable value
for tropical regions, though it will i)r()b-

ably succeed only in verj' warm and humid
climates. It belongs to the same genus as

the bread-fruit (.'1. incina,) and the jak, or
jack-fruit (.-1. integrifnlia) , but is said by
Wester, who first brought it to the atten-
tion of horticulturists, to produce a fruit

superior in quality to the Philippine forms of either of

these. The tree is me<lium-sized, and similar in habit
to the brcarl-fruit, with large, dark green, entire or
trilobate leaves 18 to 24 inches long by 10 to 12 inches
broad. Wester flescribes the fniit as "1,-irge, about ti

inche.s long .and .5 inches in equatorial diameter, round-
ish oblong, regular, thickly studded on the outside
with soft greenish yellow spines J 3 inch in length; rind
thick and fleshy ; flesh white, sweet, rich, juicy, aromatic
and of goo<l flavor, separatefl into segments (of altout the
size of a grap<;) clinging to the core, each scgrm^nt con-
taining a seed; the .feeds many, whitish, '.J by '5 of an
inch, smooth, separating readily from the flesh. When
the fruit is ripe, by pa.ssing a knife arournl an<l through
the rind, with a little care the halves may be .sepanited

from the flesh, leaving this like a bunch of white grapes."
It Ls said to ripen during August in the Vhilippines. For

species related to A.odoralissima, Blanco, .see the art iile

Arlnoirpim. pages 101,402, Vol. I. p. \v p,„.knoe.

MARANTA (B. Maranta, Venetian Physi(uan and
botanist, (lied 17.VI). Miiniiiliici:v. Greenhouse pot
plants, grown mostly for the foliage.

Pereimi.d herbs, tall or low, erect or prostrate, the
flowering part more or less branched: Ivs. petiolate,

radical and ca\iline: fls. racemose or ]>aniculate; .sepals

3, equal, lanceolate or huicc'-oblong; corolla more or
less tubular, usually enlarged or gibbous at base, the 3
lobes subeiiual and somewhat hooded at- the apex;
2 exterior staminodia |M'l:il-lik<', usually obovate,
showy; ovary 1-celled !)v abortion.—.S])ccies 23 in the

Monograph by Schunuum (lift. 11,

Das Pflanzenreich, 1!)()2), in Trop.
Amer. Most of the ))lants cult, as
marantas are calatheas; and the true

marantas are treated the same as those

[)lants. These plants are often nanieil

X'fore the flowers are knowii, and
.some of the following plants may be-

long to the genua
Calathea. The genus
yields arrow-root (p.
3'.)7).

The culture of ma-
ranta is that of cala-

thea, which is de-
tailed in Vol. II, p.

619; but the direc-

tions may be reviewed
from another experience. The
marantas are grown for the hand-
some markings of the leaves, and
for making complete foliage

groups.—They are increased by
division of the crowns, which may
be accomplished just as they are

starting into growth in the sjiring.

Large i)lants are the best to use
for cutting up, as they have strong

crowns, and under proper treat-

ment will fonn a plant more
(|uicl;ly. Tlie loam should be
washed from the root with a hose
under gentle pressure. This gives

an opi)ortunity to see where is the

best place in the crown for divi-

sion. A sharp knife must be used
to give a clean cut, which will heal

more quickly. It is also a good
plan to cover the cut part with
powdered charcoal, which is a great

help in the prevention of decay.

The cut-up pieces may be potted

in equal ])arts of the fiber of loam,

flaky leaves, and sharp sand; atld

.also a small part of broken char-

coal. The i)ot should be big enough to admit the roots

without breaking or crushing them and they nmst be

sui)i)lieil with good drainage.—Marantas like abundance
of moisture at their roots. The water, however, must
pass fr('ely through them, otherwise they soon get into a

•sour stagnant condition. Divided plants should be kei>t

in a temperatun^ of not less than 11.')° an<l the house must
be kei)t in a himiid condition by light syringing, and
dampening between the |)ots on the bench, and in the

paths. (Change the air in the house by ventilating, as

.soon .as the thermometer reaches 7.')°. Sha<le the pl.ants

from e.arly spring until late autunm, as the bright

sunshine will soon <lestroy the foliage and make the

plants unsightly. l{epotting is not necessaiy imtil the

following spring.— In December, .lanuarv' and February,

marantas may be allowed to get quite dry at the roots

before watering. By this treatment they .seem to start

Maranta arundinacea. (X'
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Maranta anindinac

into a more vigorous Ki"""th, wlion tlicy got a shift into

a larger pot oarly in Marcli, Rslablislicd plants may bo
pottcil in a rather rongli soil consisting of the fiber of

loam two i)arts, flaky leaves one part, a small part of

goo<l sharj) saml and another part of dried cow-manure.
Add a sixth ])art of broken-iip charcoal to the whole
coinijost. I'ot moderately finn, by pressure of the
hands, and raise the
crown a little in the

center. In summer,
admit plenty of air

during the day, and
leave a crack of top air

on all night. This in-

siu'es a strong healthy,

growth, and the jilants

may be used f(jr deco-
rative work, without
suffering any damage.
Tropical plants have
been brought into dis-

repute by what may
be termed the sweat-
box treatment, which
is entirely unnecessary.

A soft flabby growth
is the result of such
usage. When in active

growth, maraiitas may
be watered with ma-
nure-water. Cow-ma-
nure water and soft-coal soot agree well with them. An
ordinarj- handful to a 2J o-gallon watering-pot will be
found to be sufficient. Apply after watering twice with
clean water. If marantas are well syringed under the
leaves, insect jiests are not troublesome. If they obtain
a foothold, sponge the leaves with some reliable insecti-

cide. (George F. Stewart.)

A. Lvs. green, pubescent beneath

arundinacea, Linn. Figs. 2324, 2.325. Branched, 2-6
ft. high, tuberous: lvs. ovate-oblong to ovate-lanceo-
late and pointed, at the base rounded or truncate: fls.

white in an open cluster, the upi)er lip roundish;
staminodia surjiassing corolla. .Trop. Amer. ; natural-
ized in S. Fla. B.M. 2307.—One of the sources of arrow-
root, the plant being often called Bermutla arrow-root.
The starch is obtained from the roots. It thrives along
the Gulf coast, although little cult. There is a form with
lvs. variegated green and yellow.

AA. Lvs. green, marked with strong parallel light-colored

bars extending from midrib toward margin or iHth

a whitish central stripe.

splendida, Lem. Glabrous; lvs. 2 ft. or less long, the
blade large, oblong-lanceolate, with base subcordate or
somewhat cuneate, short-acute at ape.x, above shining

dark green and marked with pale green transverse bars,

beneath violet-red. Brazil. I.H. 13:467, 468.—By
some regarded as Calathea (C. splendida, Kegel), but
its position is doubtful. Resembles Calathea Vcitchiana,

but more robust.

A.\A. Lvs. blotclicd or banded ttilh dark colors (sometimes

contrasted with silvery colors).

leucone&ra, Morr. Dwarf, the st. and lvs. about 1 ft.

high, not tuberculate at b;ise: lvs. oblong or broadly
elliptic, usually obtuse or verj' short-acimiinate, gray-

ish green, white striped or banfleil along the veins, and
marked with ilarker green, glaucous or puq)le beneath;

outer staniinode white, obovate and emarginate. Native
in Brazil.

Var. Massangeana, Schuin. {.M. Massangeana,
Morr. M. tricolor var. Massangeana, Hort.). Lvs.

smaller, beautiful purple beneath: fls. somewhat smaller,

the .sepals about ,'nin. long: staniinode deep violet,

somewhat :3-lobed.

Var. Kerchoveana, JMorr. (M. Kerchoveana, Hort.).
Lvs. larger, glaucous or red-spotted beneath: fls. larger;

staminode entire.

bicolor, Kcr (Calathea hicolor, Steuil.). A foot or so

high, the st. tuberculate at base: lvs. linear-oblong or
elliptic, rounded or subcordate at the base, more or less

wavj' on the margin, abrujitly short -pointed, light

purjile below, i)ale glaucous green above, with a rela-

tively light-i'olored central band and very dark green or
brown-green blotches midway between the rib and the

margins. Brazil. B.R. 786. L.B.C. 10:921.

See Stromanthe for A/, sanffuinca, M. Porteana.
See Monotauma for M. smaragdiiia.
See Ctenanlhe for M. Kummeriana; M. Luscknathiana, M

Oppenheimiana, M. setosa.

See Ischnosiphon for M. bambusacea {M. bambuscefolia?), M.
major.

See Calnthca fsome of them in the supplementary list) for M.
Alberti, M. aU>i>-ltneatn, M. aruyrea, M. Bachemiana, M. Bara-
quinii, M. Chaniritri, M. chimboracensta, M. eximia, M. fasciata.

M. fascinator, M.Goultiii, M. hieroqbjphica, M. illustris, M. insig-

iiis, M. Lageriana, M. LegrelUnnn, .1/. h-opnrdinn, M. Lietzii, M

.

Liu'lcriii, M. Makoyana, M. malju-j/ictn, M. micaiis, M. mumica,
M. nitenn, M. ornata, M. picta, M. prirtreps, M. pulchella, M.Tegti-
lis. M. roseo-lineata, M. rosea-pictn, M. SanOeriana. M. Hgrina, M.
tubispatha, M. Vandenheckei, M. Vcitchiana, M. virginalis, M. vit-

tata, M. Wagneri, M. WaUisii (WalHchii.*), M. Wnrscewiczii, M.
Wiotii, M. zebrina.

Other marantas with Latinized trade names are in recent lists.

but not all of them are identifiable botanically. M. nmdbitis.—M.
argentea, "large oblong silvery gray lvs., marked with narrow lines

of green."

—

M. helln. Bull (Calathea bella. Kegel, which is probably
the correct name). Stomless: lvs. about 6 in. long, oblong, acutish,
whitish green above, pale purple beneath.

—

M, Clusonii. Lvs. dark
green, variegated with pale yellow. Brazil.

—

M. Goveniana.—M.
iconlfera (a form of Calathea RIakoyana?), has Iva. about G in. long,

obliquely oval, yellowish green, with oblong, deep green spots or

bars. Brazil.

—

M. Liebrechtsiana. Lvs. large, ova!, green, decora-
tive. Congo. Clinogyne (?).

—

M. Liibersii. Foliage reticulated with
yellow.

—

L. Lujaidna. Lvs. handsome, long - stalked, purple
beneath. Halopegia(?).

—

M. mosella.—M. orbi/dlia, "strong grower,
oiive-green with broad silvery bands."

—

M. Sagoriana. Dwarf:
lvs. oblong, pale green, with oblong-oblique, deep green bars on
each side of the midrib. S. Amer.

—

M. Spitzeriana.—M. triumphans.
—Af. vndulata, Lind. & Andr^ (properly Calathea undulata, Kegel).
Six to S in. high, compact; \vs. ovate-oblong, the blade about 4 in.

long, subcordate and unequal at base, very short-pointed, the sur-

face undulate, beneath purplish, above deep shining green, with a
whitish feathery stripe through the center. Peru. I.H. 19:9.s.

L. H. B.

MARATTIA (name from J. F. Maratti, an Italian

botanist of the 17th century). Marattiaceap. A genus
of large, coarse-lvd. stipulate tropical ferns with the
large fleshy sporangia borne in boat-shaped groups on
the under surface of the If. The species are strong-

growing and ornamental, some of them reaching con-

siderable size. Besides the following, there are several

American species which fleserve cult. For cult, require-

ments, see Angiopteris, p. 1214.

2326. Marattia fraxinea. ( X ' s)

fraxinea, Stnitli (.U. Hegans, Endl.) Fig. 2;52t>. 8t.

erect, tuberous: lvs. bipinnate, i\-\Ty ft. long, the stalks

often 1 m. or more thick; pinnules 4-(i in. long, 3-'^-l3^2

in. wide, of a leathery texture ami naked surfaces: recep-

tacles submarginal. W. Afr. to Malaysia and New Zeal.

.1/. Stnnleyana, Hort.. has not been sutficioiitI\- described to be
identifiable.

l. M. InDKHWOOD.
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MARCGRAVIA itii-ors M.-irognwf, born KUO, :i

von- oarly writer on Hnuiliiin iialdral history). ISomp-

tiuu>s sih'IKnI Marajmaria luiii Miircgiajia. Mtiicijm-

I'lVifi-.r; by some ;iutlioritii-s includi-il in Tirtixlnciiiinrci

.

C'linibinp opipliytic slinibs. one of whii'li is ofliivil

iibnvul as a warnilmusi' iilant: Ivs. ontire, sliort-stalkod,

(•oriaivoiis: lis. in terminal mnbels or raccinos, the

coroUa eap-hke ami falhnp as a sitigle pioee; sepals (i,

2 smaller; stamens mostly many (sometimes a,s few
!»s 12): fr. globose to ovoid, more or less fleshy, with
nuinerotis seeds, ^peeies probably 10, many of lliem

rooentlv ileseribed in Trop. .Vmer. M. umbellata, Linn.,

\V. Imlies and S. .Vmer., is a polymorphous plant , tlie

sterile shoots ereeping and rooting: Ivs, on the rooting

shoots distiehons, nearly sessile, cordate and eniai'ni-

nate, on the other shoots oblong to linear: fls. sreeni-sh,

lunbellate: fr. with red pul|>; elinfjs to trees by roots.

MARCHANTIA (Marehant, Freneh botanist). Mar-
chaiitU'tcts'. A common liverwort (one of the Bryophyta;
see p. 6, Vol. I) spreailinp its If.-like forUin;; tlialhis on
moist earth. .1/. poli/murpha, Linn., has been ofTered by
dealers in native plants, the .sods of it bein;; sold for

coloiiiziiiK in roek-Rardens. It frequently urows on
damp sills and walls in greenhou.ses. The flat thalhis

is often 4-.t in. long and 1 in. or more wide, from whiih
rise pcduneles 1 in. high, bearing the ant hcridial disk or

shield and the star-like carpocephalura on similar stalks

1-3 in. high.

MARGUERITE, a popular name for certain daisy-like

plants, the word related in origin to the Clreek for

peart, as also iiiiiTgiirildaous, ''pearly;" from the same
root is derived the personal name Margaret and others.

In florist's usage, tlie marguerites are sjjeeies of Chrys-
anthemum. Bhie marguerite is Felicia amdloide.s, and
Heine marguerite of t he French is the China aster. There
are two tJ^)es of marguerites, the common one, or Paris

daisy, with coarse green foliage, and the glaucous mar-
guerites, with finer cut glaucous foliage. The former,
Chrysanthemum frute<<cens, is better for ctit-flowers. The
latter, 'C. anelhifolium, is probably better for large

specimens.
Marguerites are standard useful plants with florists

and in the conservatories of amateurs, being of eiusy

culture and remarkably free from enemies. They are
cultivated for two distinct purposes,—for cut-flowers

and for specimen plants, young plants being used for

the former pur}>osc, and older ones for the latter. For
cut-flowers, the cuttings are rooted in spring, and
the florists usually keep the jilants in pots all suiimier
outdoors, though this is not necessary for amateurs,
and flowers arc proiluced during the following winter.

It is sometimes saiil that marguerites do not. lift well

in the fall after being i)lantcd out all summer in the
garden, and that unrestricted root-room makes the
plants too large for the best production of cut^flowers.

The principles underlying the matter are as follows: In
turning plants out of pots into the open groun<l in

spring, a plant that has filled its pot well with roots
tends to make a much iriore compact root-system in

the garden than the plant that had but few roots in

its pot, and the fonner plant is easily lifted in the fall

and with less damage to the roofs. As a matter of
fact, marguerites do not belong to the class of plants
that are difficult to lift in the fall, anrl it is only a ques-
tion of starting the cuttings early enough in spring to get
the plant moderately pot^botind before it is planted out
into the open ground. Specimen plants are most attrac-
tive in the second winter following the .spring in which
cuttings were struck. After that they are likely to
bewjme Ux) large and strjiggling. While in the garden,
the flowers should not be allowed to fonn, if the main
object Ls hig)i-gra<ie cut^flowers in quantity for the
winter. Old plants that are unfit for further use in the
conservatory may be turned out in summer and will

furnish scattering bloom all .sunnner, tliough the

flowers are likely to be rather small. If there were
sullicient demand, it could be easily managed to have
flowers in every month of tlie year. It is a great pity

to cut miirgueriles williout any foliage. The rule is that

all flowers look best with scimc foliage, esiiecially their

nvn\. With a little forethought, just as many flowers

can be secured, and they will look much ])rettier and
last longer. There are very few conservatories without
some marguerites. An excellent iilaii is to have a num-
ber of plants in 6-inch jiols from cuttings struck the
))n'vious spring. A plant looks bad at lirst- when the
flowers hav(^ been removed on sprays a foot long, but
in a shorl lime (hey are ready for culling again. With
a lit lie management, a .succession of flowers can be
maintained without making all the plants thin or

vuisigliljy. Such sprays will last a week or two in water,

and Ihe o])ening of the larger Imds is an additional

feature of beauty which is lost if flowers arc cut with
short stems and without foliage, (liobert Shore.)

MARGYRICARPUS (Greek, pearl
i/ fruit: referring to

the white berries), lioniicca-. .South American sub-
shrubs, of which M. sdotsus is a heath-like plant cult,

in rockeries for its numerous small white berries, which
are seen to best advantage against dark background.
The nearest genus of garden value is Ac;rna, which has
fls. on heads or spikes, while those of Margyricarpusare
solitary and axillary. Branching shrubs with incon-
spicuous fls. which are sessile and have no petals: Ivs.

alternate, crowded, overlapping: calyx-tube persistent;

lobes 4-5; ovary 1, in the calyx-tube, with very short
style; ovule solitary, hanging from the top of the cell: fr.

a coriaceous achene.—S]iecies a half-dozen and more, in

temperate parts of mountains and south to Patagonia.

setdsus, Ruiz. & Pav. Pearl Fruit. Low-growing
little evergreen (about 1 ft.): Ivs. odd-pinnate with
subulate more or less reflexed Ifts. : fls. very small,
green, sessile in the axUs: fr. white, showy and persist-

ing for some time, small. Peru, Cliile.—Hardy in

England. Intro, in S. Calif.

A/, hjihridus is offered abroad as a "pretty evergreen afpine
shrub thicftfy studded witti rose-colored berries." T TT R

MARICA (meaning doubtful; perhaps from the
verb /(/ Jl<i{i). Iridaccse. Tropical plants allied to Iris,

but with shorter-lived flowers and convolute inner
segments.

Rootstock a short rhizome: Ivs. sword-shaped, 2-

ranked: fls. blue, yellow or white, very fugitive, in

clusters on a flat and If.-like peduncle, 2^ in. across,

flie outer segms. large, white or blue, the inner ones
smaller, fiddle-shapetl, with beautiful coloring; stamens
short and erect, the filaments distinct: caps, oblong,
;5-valved, many-seeded.—About a dozen perennial
herbs, in Trop. Amor, and 1 in Guinea (Afr.) They are

I)lant(ul in the fall, and are hardy with winter covering
in (hi' wartiier parts. The genus is nearest to Cypella,
but the style-crests are petal-like, while in Cypella they
are spur-like or flattened; in CjTiella the Ivs. are plicate

rather than distichous and the rootstock is biilbous.

A. Outer segms. white, or marked at tlie base with brown
and yellrjw.

gracilis, Ibirb. Lvs. G-8 in a tuft, sword-shaped,
1-1 '> ft. Icmg, '.2-1 in. broad: pedimele limg and flat,

bearing fls. at some distance from the end and some-
times taking root from the top; fls. 2 in. across; outer
segms. obovate, white, with cross-marks at base of yel-

low and brown; inner segms. small, reflexed, blue. Mex.
to Brazil. B.M. .'5713. On. fiS, p. 37.

Northiana, Ker. Lvs. about 8 in a tuft, sword-
.shaiK'd, bright green, about 2 ft. long and 1}^2 in.

broad: peihmcic 3 ft. long, as broad as the lvs., with
about 2 clusters near the apex; fls. 3-4 in. across; outer
segms. pure white and obovate, variegated on the claw;
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inner segms. with violet ti]) ami variegated claw. B.M.
654. I.H. 42:40 fvar. 6p/™-/,Hs). Gt. Gl, p. 91. G.L.
26:137. On. ().>, p. 2S9. F.S.ll. 3:52.—Handsome; a
good subject for a basket.

AA. Outer segms. blue.

cseriilea, Kor. Lvs. 6-8, sword-shaped, 1-1 ,'2 in.

broad and 2-3 ft. long: peduncle long, as broad as the
lvs., bearing 2—t fl.-clusters: sjjathes 2-3 in. long, the
outer valves green and lanceolate: fls. 3—1 in. across,

bright blue or lilac, the outer segms. 1-1 '2 in. across
and variegated at base with transverse bars of yellow,
white or brown, the inner segms. with recurved blue
point. Brazil. The African M. Sabinii, Lindl., Baker
considers to be jirobably only a form of M. avrulca, and
intro. into UpiJcr and Lower Guinea. B.M. 5612 (as

Cifpclla crnilca). B.R. 713. Gn. 25, p. 313; 33:56.
J.U. 111.49:17.

Helenae, Worsley. Related to M. cxndea: fls.

nearly 5 in. across, blue and white, on long If.-like

scapes: drooping segms. or "falls" much longer than
in M. c^Tuli'a, somewhat narrower, indigo-blue, the
reflexed apices measuring 2' 2 in. long; standards much
more distinctly vittate, deep velvet-blue in 2 marginal
stripes with a keel of white of equal width between
them; plant also hardier, withstanding some frost.

Brazil. L. H. B.

MARIGOLD. The original kind is the pot marigold,
the drictl flowers of which are used to season soups. It is

also cultivated for ornament. See Calendula officinalis.

The French Marigold is Tagetes palula; the African, T.
erccta. The .Vfrican marigolds are mostly pure lemon-
or orange-colored; the French ones have the.se colors

and brown also, and are often striped. For Cape M.
see Dimorphothi'ca. For Fig M. see Mesembryanlhemum.
Marsh M. is Caltha palustris.

MARIPOSA LILY: Calochortur.

MARIPOSA TULIP: Calochortus.

MARJORAM, SWEET: Origanum,

MARKET-GARDENING is the growing of vegeta-
bles for commercial purposes by the employment of the
most skilful methods. It is one of the most intensive
types of vegetable-gardening. Land values, where
market-gardening is practised, are usually high, and it

is necessary to secure large returns to the acre in order
to realize a profit on the investment. The crops which
receive most consideration by market-gardeners are
beets, onions, celery, lettuce, radish, carrot, parsley,

endive, and other vegetables which are usually planted
close together and cultivated with hand wheel-hoes.

Truck-gardening, or truck-farming, is the growing of

vegetables for market by the emplojinent of extensive
methods. Less intensive methods are followed in

truck-gardening than in market-gardening. Land
values are lower and it is unnecessary to obtain large

cash returns to the acre in order to make the business
profitable. The trucker relics mainly on such crops
as the cabbage, tomato, sweet com, asparagus, pea,

bean, cucumber, watermelon, muskmelon, sweet potato,

and other crops which reqmre liberal spacing and wliich

are usually cultivated by horse-power.
Market-gardeners are usually located near the towns

or cities in which the vegetables are sold, although
there are exceptions; truckers, as a nile, are remote
from market. The best examples, and the most exten-
sive areas, of market-gardeners are near the large cities

—Xew York, Philadelphia, Boston, Chicago, Balti-

more, Washington, San Francisco, Toronto, an<l Quebec.
Vegetable-forcing is the growing of vegetables under

glass, or canvas, or in specially constructed houses
which are heated by artificial means.

In choosing a location for m;irket-gardening, too

much attention cannot be given to the market demands
of the locality and how fully they are met by growers
already operating in the eonnnunity. There should be
the best of njads and of transportation facilities to the
markets to he sui)])lied. Liberal sup])lies of stable-
manure should be easily obtainable at reasonable
prices. A sandy soil is a tlistinct advantage; it is easily
cultivated, and with good management produces
vegetables of the highest quality early in the season.
On account of the imcertainty of an amjile supply of

rain throughout the season, crop-production will be
made more certain and profitable by irrigation, and
there should be no shortage in the water-supply. An
abundance of pure water will also be needed in prepa-
ring the vegetables for market. The supply of labor
should also be taken into account in the choice of a
location.

High fertility of the soil is a prime factor in the
successful operation of a market-garden. The land
must be in the proper physical condition if crop-yields
are to be satisfactory. Available plant-food must be
present in adequate quantity throughout the growing
season. Stable-manures are universally applied in

large amounts by market-gardeners. It is not uncom-
mon to apply forty or more tons to the acre. Such large
applications annually increase the percentage of organic
matter in the soil, thus providing the best physical,
chemical, and bacteriological conditions for plant
growth. WhUe many gardeners rely wholly upon stable-

manures as a source of plant-food, others find it profit-

able to employ commercial fertilizers, varying in

amount from a few hundred pounds to two tons to the
acre. Complete fertilizers are generally employed, and
they usually contain about 4 per cent of nitrogen and
from 7 to 10 per cent of each of the mineral elements

—

potash and phosphoric acid. Lime is often used to

make heavy soils more friable, to prevent the ravages
of club-root, and to maintain an alkaline condition in

the soil, which is important from the standpoint of

avoiding mal-nutrition diseases.

Market-gardeners usually do not attempt to culti-

vate large tracts of land. Occasionally, a man will

handle .50 to 75 acres, but most of the growers have less

than 25 acres and thousands of them less than 10 acres.

By the employment of the most intensive methods, a
living may be made on 2 or 3 acres, although most gar-

deners will do better on a larger area. Small areas
require the use of more glass, in the way of hotbeds and
coldframes or perhaps greenhouses.
Inasmuch as a livelihood must be made from a small

area of land, it is necessary to keep every foot or inch

of the place occupied with a crop throughout the grow-
ing season. The first crops are started early in the
spring, just as soon as the ground is dry enough to

work, and they follow each other in close succession

until late in the fall. By skilful management, it is pos-
sible to grow four or five crops on the same land -in one
season. Companion-cropping is common among mar-
ket-gardeners, and, in order to make the soil do its

maximum duty, one crop is often planted before the
preceding one is harvested. For example, immediately
after the last wheel-hoe cultivation of beets, planted in

rows a foot apart, rows of lettuce may be drilled midway
between the beets. WTien the lettuce is about ready to

harvest, carrots may be drilled between the rows, and
these may be followed by some other small crop, and
so on until late autumn. When companion-cropping is

practised, it is important to have straight rows, so that
there will be uniformity in the spacing between the
rows. This is essential if wheel-hoes are to be used in

the most effective manner, and straight rows also make
a more attractive garden.
The greatest variety of companion -cropping plans

may be practised. The following plan, with C repre-

senting cabbage, L, lettuce, and R, radish, shows the
possibilities of this system:
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"store, or by handling liiroct shipments from the pro-
ducing center to tlic market.

(b) Broker.

The term "broker" is commonh' applii-d to that class

of middlemen who may buy Kupi)lies from shiiijiers,

eommi.ssioii men. or at auctions in the ([uantity and
grade they desire and immediately resell it to reiailers

in small lots. .\ broker may have a business along a
definite line, .as citrous fruits or ajiples, developetl in a
section of a large city, and kceji in close toiieh wdth the
needs of his customers (usually men dning a small and
mixed business and very frciiueiitl_\- foreigners not
familiar with the English language) and sup))ly them
from day to day. Frequently these men do a large
business without an office or permanent headquar-
ters or any equipment. They know each morning the
needs of tlieir customers for the day; and accordingly,
buy the goods in large quantities, which are deliv-

ered directly from the purchasing-point to the retail

dealer. The difference in the largo-lot buying price
and the small-lot selling price becomes the broker's
profit.

(c) Conunission men.

The field occupied by "commission men" in the prod-
uce trade is well defined and understood. It is an
import.ant one, and they are real factors in the distribu-

tion of produce of all kinds. The commission man, firm
or company, ha-s permanent headfjuarters iu the prod-
uce-selling neighborhoods of the city, usually a store

and necessary equipment, and rent cold-storage space
a-s their needs require. They adverti.se and have agents
or solicitiors located in the producing regions to induce
the growers to ship to them all or only one kind of any
produce they may grow, as fruit, vegetables, butter,

eggs, and poultry. This is usually sold very shortly
after it is received to customers who may be brokers or
large consumers, as hotels; but usually they are proprie-
tors of groceries, fruit-stores, or -stands. Such a method
makes it necessarj' for the commission firm to keep in

close communication with the two great classes, the
growers and the consumers. They are in reality a go-
between or connecting link between these two classes.

They have, as a class, received for a long time very
severe criticism for making false reports upon the con-
dition of produce on its arrival to them and also for

making untnie returns to the grower, but these instances

are no different from those that probably exist in many
other lines of business. There are many honest com-
mission firms that have been ver^- important factors in

assisting growers to build up a profitable business. The
grower must do his part honestly to give the commission
man a chance, and the seller must work for the interest

of his shippers. Sincere cooperation is necessary upon
both sides. The best results have been obtained in

cases where an honest, fair-minrlcd grower has cooper-
ated with an honest commission dealer over a series of

j'ears. If the grower packs his ])roduce in a uniform way
and gives the dealer the opportunity to develop a class

of trade for that particular grade and to know about
what he can depend upon receiving, he can secure and
hold permanent customers.
The grower may very materially cooperate with the

commission man anfi assistTiim to secure better prices

if he adopts and consistently uses an attractive label

on packages of superior produce. Buj'ers of all cla.sses

quickly learn to what extent they can dcp('n<l u[)on a
labeled or trafle-marked package. Thousands of i)ack-

ages of fruits, oranges anfl lemons espr>cially, htc solil

entirely upon the rejiutation behind the label upon the
end of the box. A label once adopti^l and honestly
used by a grower should not. be chatiged or altered in

any way; if so, any accumulated benefit will be quickly
last. It must be understood that large quantities of
profluce are sold to persons who cannot read the Eng-

lish language but. will remember a jjieture or design iti

conneclion with a grade of produce.
Inuiiediately after the produce is sold, the returns

.arc made to the grower, accompanied with a state-

ment showing the selling ])riee, the commission for

making the sale, the transportation, cartage, storage
and other shipping expenses deducted-

(d) Dialers.

A group of men to be found in the produce trade may
be classed as straight buyers or dealers. They are not
so nvmierous as commission men, but in some lines of

liroduce-handling are very important factors. These
dealers usually buy produce direct and outright from
the growers. It may be immediately sold, but it is fre-

quently stored, and sold to the regular customers of

the dealer. This type of marketing produce is often
somewhat limited to such staples as apples, potatoes or
onions, but may include the shorter-lived commodities
;xs berries, peaches and green vegetables. It is straight
direct deaUng upon the part of the producer and the
dealer. The producer knows exactly how much he will

receive for the quantity of produce he has and the dealer
knows the price he must charge his customers. It is the
business of the dealer to keep well infonned upon crop
conditions and prospects in all jiarts of the country for

the commodity he is specializing in, or those that may
compete with it, and to keep the needs of his customers
supphed with a grade of produce their trade demands.
Many growers have enjoyed such business relations

with dealers over long periods of years, both parties
cooperating and keeping in clo.se touch with each other,
resulting in their mutual good.

(e) Auctions.

In m.any of the larger cities, great quantities of prod-
uce are sold by auction. Companies may be organized
by several men engaged in the general produce trade;
by a group of producers; by a group of buyers; or they
may be formed by independent comijanies. The charge
for making the sale is a percentage upon the gross
receipts and is not often more than 5 per cent, fre-

quently less. These auctions are, in most cases, located
in the large distributing centers, but in a few instances
they are located at the producing region.
The large quantities of fruits and vegetables imported

into the country are nearly all sold through the auctions,
as are many of the products from the Pacific coast and
other western regions; also from Florida and some other
regions where products of one kind are extensively pro-
iluced. Auction selling is a very rapid way of moving
large quantities of produce in a short time. Frequently
as many as fifty carloads are sold in a few hours.
Produce may be sent to the auction company by

carlot growers, shippers, buyers, dealers, associations,
or other receivers. It is purchased b}- men whose busi-
ness it is to buy for large stores or chains of stores,

brokers, or large consumers.
The auction company controls a warehouse where the

jjroduce to be sold is displayed; an auction- or sales-

room where the actual selling is done, and offices. A list

or manifest of the contents of the carload to be sold is

for^varded by the shipper to the auction company and
received some days in advance of the car. The cars
are unloaded during the night and the produce sys-
tematically arranged in "lines;" i.e., citrous fniits, aU
of one variety, brand, anrl size are placed in a separate
pile. The top pack.age is cjpened for inspection. At a
ilefinite tiirie, the wareroom is opened to buyers to per-
mit an inspection of the produce before selling begins.
Each buyer is jirovided with a list or catalogue which
is compiled by the auction company from the car mani-
fests received in advance, and contains a list and brief
description of the produce to be offered for sale.

The following page from a fruit auction catalogue
(reduced in size) will require some explanations:
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keep in close communication with the main office. In

the shipping season, the agency will have representa-

tives at the shipping stations to assemble, insi)ect

and forward the carlots ujjon telegraphic advice from
the main office, who in turn are advised daily as to the

general market conditions and prospects by the selling

agency.
Shipments started from the producing center to a

certain selling market may be diverted to some other
market upon instructions received from the central

office, and in this way an over or an under supply in

any market may be avoided. After the sales are com-
pleted, the returns are rendered to the grower through
the shipping agents.

Such a distributing system effectively and honestly

operated will relieve the grower and local cooperative

association of the difficulty and expense of marketing
their crops, giving them their entire time for the details

of the production and packing. A large force of capable

selling agents to study the needs of many local markets
should be competent to assist in distributing large

quantities of produce in an efficient way.

Cooperative associations.

Groups of fruit- and vegetable-growers have formed
cooperative associations with the idea of securing better

results by working together in the packing, shipping
and selling of their products rather than by operating
independently.
The cooperative idea and spirit were first and most

highly developed among the fruit-growers on the
Pacific coast and other western regions. This may be
accounted for because of the distance from the greatest

consuming centers, making large shipments necessary
from the standpoint of economy; the general uniformity
of the crops grown, and the fact that many growers
depend entirely upon one or two specific kinds of crops
for their income; and possibly that the western growers
might have been quicker to see the advantages of such a
scheme of marketing.

Without question, more cooperative associations of

fruit- and vegetable-growers have resulted in failures

than successes, but the spirit of cooperation is strong

and may be said to be growing, and the mistakes of the

past are used to guide the future.

A cooperative association should be a non-profit
organization. Membership should be open only to

actual producers, and when a member ceases to be a
producer he ought to be required to dispose of his

.share in the association. Many organizations, standing
under the name of cooperative associations, are in

reality owned and managed by a few men (not always
growers) exclusively for profit.

The organization of a cooperative association adapted
to the requirements of a body of fruit- or vegetable-
growers is not elaborate nor ilifficult. The growers who
desire to form an iissociation may assemble and, after

choosing officers and a board of directors (frequently
five) from among their own number, are ready to select

a name for the organization, adopt a constitution and
by-laws and make rules and regulations respecting the
management of the ;issociation. Contracts should be
made between the association and every member, and
all obligations upon both Sides specified. Membership
certificates or shares of stock are sold and the voting
power of the membens arranged. This may be the same
for each member, but sometimes is based upon the
acreage of the member's crop, or the quantity of produce
shipped by him the previous season.

The board of directors hire a general manager,
usually upon a stated salary, but in some cases for a
percentage of the gross receijjts, or in a few ciuses, the
number of packages handled. His chief duty is to look
after details and enforce the regulations luloptcd by the
:issociation. The board of directors usually decide
upon the ways of grading, packing, shipping, names of
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branfls and such matters (often methods of harvesting

and time of harvesting). It is thought that this will

lead to imiformity and attractiveness in the packed
])roduct.

The details of the management may vary with the

aim of the members and officers, the locality and the

commodity handled. There may or may not be a cen-

tral packing-house where the fruit of the members is

delivered for inspection, grading and i^acking. With
some fruits, as citnis, it may be imperative, but with

highly perishable fruits, as strawberries, it may be

verj- undesirable. Without a central packing-house,

packing must be done in the field by each member, but

more efficient inspection and grading is possible at a

central packing-house, and the result is that a more
uniform product can be prepared. When the packing
is done in the field by the individual members, the

inspection must be done by an inspector hired by the

association and under the direction of the general mana-
ger or board of directors. He usually does this work
at the loading-station, and obviously cannot do as

thorough work as could be done at the central packing-

house. In some associations the inspectors give demon-
strations and instructions to the members before the

crop is ready to harvest. When this is done, the require-

ments and desires of the association are better under-

stood by the individual. This practice is especially

valuable at the beginning of a new organization, or

among new members.
After the produce is properly packed and loaded into

suitable cars, it is forwarded to the marketing point.

The selling may be accomplished through agents em-
ployed by the association or be turned over to a com-
mission firm, a distributing agency or sold to a dealer

or consumer. Returns are made to the grower upon the

pro rata basis known as "pools." The price received

for all of the same kinds of produce shipped within the

specified time, a day, week, two weeks, month or season,

is "pooled." The operating expenses are deducted and
the remainder divided upon the basis of the amount of

each grade or brand of produce contributed by each
member. Differences and dissatisfactions may arise

over the "pool" system among the growers. The prod-
uce of one member may be sold in Minneapolis at a
much better price than was realized from the produce
of his fellow member in St. Louis.

In addition to the advantages that may be secured

by disposing of produce through a successful coopera-
tive association, is the large and important feature of

the po.ssibility of the management buying many sup-
plies needed by the association members in large quan-
tities, selling them to the members without profit. The
saving thus secured on some supphes and in some regions

is considerable and a strong argimient in favor of a
cooperative organization.

The reader who is specially interested in these asso-

ciations, should secure from them copies of their con-
stitutions and by-laws. These documents are now pub-
lished, as examples, in many reports and books.

(a) A California organization.

The California Fniit-Growers' Exchange is the
largest and most highly developed cooperative associa-

tion of fruit-growers probably in the world. The form
of organization is interesting and unique. About 12,000
fruit-growers of California are engaged in the protluc-

tion of citrous fruits and over 60 per cent are members
of the California Fruit-Growers' Exchange,—a coopera-
tive organization to provide facilities for these growers
to distribute and market their fruit. There are three
distinct divisions to the organization: (1) the local

exchange; (2) the district exchange; (3) the central

exchange. Each division has a clearly defined function
and all are intimately related.

The local exchange.—There are about l.TO of these
local lussociations or exchanges located in the growing
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n-jtioiis. They an? inm-)>rofit ooiporations orpsmizod

uiutor I ho laws of California. Stock is issued to each
meinlHT in pro]>ortion to his boarinn acrcase, to the

nunibor of boxes he ships, or in eqiKil amount to each

pn'wor. Tlie nianajjeni.ent is in the hands of a board of

directors cht>seii from :unon); the •srowers. A packiuR-

house is owikhI or Uwsed and jiroperly equippeti. No
profits iire acciunidated nor dividemls declared.

As the fruit is assembled in the packinsi-house, tlial

of each member is ke))t .separated until it is inspected

and jiraded, wliich fiives a basis for uiakinj; the returns

upon the "pool" system. An association may market.

any part of the crop at any time during the picking

season they desire and, in some cases, this privilege is

extended to the individual members.
The lenpth of the "pool," whether a week or a month,

dejHMids upon the desires of the association. Each
association hjis a brantl name for each grade of its fruit,

and this name and label is the exclusive property of

the iissociation. \\'hen a carload is ready for shipment,

it is marketed through the "district exchange" of which
the local association is a member.

The district exchange.—The local exchanges are

federated into seventeen district exchanges, which are

non-profit coriMrations. There may be one or more in a
community, depending upon local conditions. Their

function is to act as a clearing-house in marketing the

fruit for the local exchanges through the California

Fruit-(i rowers' Exchange and to act as a medium
througli which most of the business relations between
the Exchange and local associations are handled.
The district exchange officers order the cars from

the railroad and see that they are placed at the various

local exchange packing-houses. They keep a record of

the cars shipped by each local association, with their

destination, and receive the money from sales through
the head office and turn it over to the local exchanges.

Other functions arc to keep the growers informed
through the head oihce of all iihases of the citrous

marketing business, and place this informatioTi before

the local associations, where in turn it is passed on to

the growers, and return the proceeds to the associa-

tions.

The central exchange.—The California Fruit-Growers'
Exchange is a non-profit corporation formed by the
seventeen district exchanges and managed by a board
of seventeen directors, one from each district exchange.
The hea<lquarters is in Los Angeles. Its function is

to furnish marketing facilities for the district exchanges
at a pro rata share of the cost. The directors hire a
general manager anrl a.ssistants. Bonded sales agents

for the principal markets of the United States and
Canada are appointed and managed from this office.

Telegraphic advice is received every day from these;

agents of the sale of each car, together witli information

on the conditions and prospects of the market. This
jnfonnation is sent daily in a bulletin form to tlu; local

as.«ficiations. The business is on a ciush b;isis and
prompt accounting returns arc made to the growers
through the district exchange. Other functions are the
attention to any litigation that may arise in connection
with the marketing of fruit, handling all claims, con-
ducting an advertising campaign and endeavoring to

develop new markets. This work is supported by h^vy-

ing an aascs-sment against each district exchange for the
pro rata share of the exix;nscs on a basis of the numlier
of boxes shipped. In the Exchange, everj- shipi)er

reserves the right to regulate and control his own ship-

ments, to develop his own brands of fruit, to use his

own j<jdginent as t« when anrl in what manner it shall

hf; shipped and to what markets it shall be shipped, and
the price he is willing to receive; reserving the right

of free cyjmpetition with all other shipments inclu<ling

the mrrrnV^crs of the same organization.
Merntership in the Exchange is voluntary. A grower

may withdraw from a local association at the end of (he

year; the local a.s.sociation may withdraw from the

district exchange, and the district exchange may w'ith-

draw from the central exchange. One-third of the entire

shipments are .sold at public auction and the remainder
through um-estricted jMivate competition. There is no
imiformity in price of the dilTerent brands.
The lOxchauge is organized in .several divisions: Sales,

liCgal, Traliic, .\dvertising, Meld, Insiu'anCe and Mutual
Protection, and a Supply Uei)artment wliic^h furnishes

materials usetl in packing-houses and groves at cost

to members.

(b) A Canadian organization.

As the California Fruit-Growers' Exchange is the
largest agricultural cooperation for marketing ptirposes

in the United States, so the Uniteil Fruit t'ompanies of

Nova Scotia is a prominent examjjle of successful

cooperation by Canadian ap]jle-growers. This com-
pany is located in the famous Annai)olis Valley apple
region of Nova Scotia. There arc forty-eight coopera-

tive companies in this Valley; forty are federated into a
central as.sociation, which is incorporated under the

name of the "United Fruit Companies of Nova Scotia,

Limited." The membership of the subsidiary compan-
ies varies from ten to one hundred twenty, the average
being .about forty. Each company owns a warehouse or

central packing-house where the fruit must be packed
by experts under the direction of the company manager
and an insjiector sent from the central ollice, who has
the authority to order re])acking, if in his judgment it

is necessary. Orchard- or home-packing by the indi-

vidual members is not permitted. It is the business

of each company manager to become acquainted with
each member and with the type and grade of fruit he is

growing. Before picking, the man.ager sends to the

central office an estimate of the crop of his members and
its condition. Pickers may be sent from the central

office to assist the local growers. The picking and
hauUng is done under the direction of the local company
manager. This rule has been found desirable to prevent
large quantities of fruit from being delivered at the
central packing-house unexpectedly. Fall apples may
be hauled to the pacldng-house in unheadcd barrels, a;3

they are usually packed at once; but winter apples are

delivered in tight barrels. Every barrel has the growers'

name marked upon the side and a receipt is given for

the quantity and variety delivererl. The deliveries of

every day are recorded in a book in which one or more
pages are assigned to each member. On the left side

are the series of columns, one for each variety, under
which is recorded the date and number of barrels

delivered. On the right page is a record of how these

ai)plcs were graded or "packed out."
The business of marketing the entire output of all

the subsidiary companies is performed from the central

office, which is at Berwick. This office maintains and
directs an organized force of salesmen. European sales

are conducted through the London office and tlie

.South American business through the Buenos Ayres
office. The apples of all the local companies are pooled
and the returns made to all upon the average selUng

I)ri(^e of each grade of each variety.

Some of the advantages to the growers that have
been brought about by the cooperation, in addition to

b(!tter jirices, are the convenience of an improved type
of box-car especially adapted for sliipi)ing apjiles in

extremely cold weather, and a shorter shipping time
for transatlantic shijiping, and better V)oats.

(>)Oi)erative buying is an important f\mction of the
iussociation. The central office makes large purchases
of supplies directly from the manufacturers, thus secur-

ing tiu^ lowest price, as all the cost of selling, bad debts
and other ex7)(?nses are eliminated. 'I'he supi)lies are

shii)ped in'carlots directly to the central packing-houses

of the local companies and, ui)on arrival, the memljers
are advised and come with their ie;iiiis to haul home the
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goods they ordered. In 1914, over :J00 carloads of fer-

tilizers were purcluised at a savins^ of $18,000 to the
members; largo quantities of other supjilies were pur-
ehaseil, as |)ulp, lieails, nails, graas, clover, vetch and
oat seed, Hour, feed, arsenate of lead, wire fence, hme-
siilfur and tobacco sulfate.

.\s a further cooi)eratrve function, the central office

handles all of the fire insurance business of the sub-
sitliary companies of insuring the packing-houses and
contents, thus saving the commission previously paid
to agents. A weekly newspaper called the "Cooperative
News" is publislied from the central office.

The total selling expenses in 1914 were exactly 4 cents
a barrel, or I's per cent on the volume of business.

For discussions of methods of sorting, grading and
boxing fruits and other products, see the article Pack-
ing, Vol. V. H. J. Eustace.

MARKHAMIA (after C. R. Markham, who Intro,

the Cinchon:is into India). Bignoniacc;e. A genus of

10 African and 2 Asiatic tropical evergreen trees or
shrubs with large opposite odd-pinnate Ivs. usually
with pseudostipulcs in the axils, glabrous or pubescent:
fls. in large tenninal or axillary panicles; calyx spathe-
hke, sphtting on one side; corolla tubular-funnelform,
usually yellow with red or purple stripes inside; sta^

mens 4, included, with spreatling anther-cells; ovary
with 4 rows of ovules in each cell: caps, linear, loculi-

cidally dehiscent into 2 leathery valves, the true

septum small, with a much larger false septum in its

middle parallel to the valves; seeds oblong, winged at
the ends.—Only the following species is cult, in S.

Calif, and it is, even without fis., a handsome foliage

plant. Cult, like Radermachia, to wliich it is closely

related.

platycalyx, Sprague. Tree, to 40 ft.: Ivs. J'^-l ft.

long, with suborbicular pseudostipules J^-1 in. broad
in the axils; Ifts. .5-9, short-stalked, elliptic-oblong to
obovate, abruptly and obtusely acuminate, entire or
serrate, lepidote, 2-5J^ in. long: panicles terminal or
axillary, rather dense; caljTC boat-shaped, pubescent
and lepidote, J^in. long; corolla yellow, inside striped

red, lepidote, inside and outside, veined, the tube
1/^-1/ 2 in. long, the elliptic-obovate lobes about } iin-

long: caps, linear, 1 ft. long. Uganda. H.I. 28:2800.

—

Said to yield the finest timber in Uganda.
Alfred Rehdeb.

MARROW, VEGETABLE: Squash.

MARRUBIUM (ancient name, referring to the bitter

qualities). Litbiutx. Hoahhound. Hobehound. A
familiar aromatic herb.
Marrubium corapri.ses perennials branched from the

biise, mostly silky or woolly, with wTinkled and crenate
or cut Ivs., and many-fid. axillary whorls of small white
or purjilish fls.: calj'x tubular, ."j-lO-nerved and with 5
or 10 awl-shaped teeth; corolla 2-lipped, the upper lip

erect and notched or entire, the lower spreading and
3-cleft; stamens 4, didj-namous, not exserted; ovary
deeply 4-lobed (making 4 smooth nutlets), the style

2-Iobed.—Species 150-40, in Eu., N. Afr. and e.xtra^trop.

Asia.; one widely naturahzed in the U. S.

vulgare, Linn. Common, Horehotjnd. Height 1-3
ft.: sts. ascending, woolly or tomentose: Ivs. ovate to
round-ovate, stalked: calyx with 10 recurved teeth,

the alternate ones shorter: fls. whitLsh. Summer.—Now
found as an escape from gardens in wast« places of

nearly everj' country of the world. Horehound is used
in large quantities for confections and medicines for

coughs .and colds.

candidissimum, Linn. Foliage silverj' gray, flannel-

like, the branches long: perennial: Ivs. ovate, cren.ate:

fls. whitish, in large niany-fld. fascicles; calyx-teeth
subulate, rigid, si)r(ading, usually .'>, but .sometimes
ft-10. Spain .to Caspian Mts. L. H. B.

MARSDENIA (William Marsden, 1754-1836, wrote a
history of Sumatra). Anclepiadacese. Mostly twining
shrubs of warm countries, a few of them sometimes
planted for ornament; some of them medicinal and
yielding dye and fiber.

The genus is allied to Stephanotis, which has large

white fls., while those of Marsdenia are smaller and usu-
ally ])urphsh, lurid, greenish or pallid. Lvs. opposite:

cjaiies umbel-shaped, simijle or branched, terminal or
axillary; calyx .5-parted; corolla bell-, urn- or salver-

shajied; lobes narrow or broad, overlapping to the right;

cro^\^l of 5 scales: seeds comose, in a more or less fleshy

follicle.—In tropical and subtropical countries around
the world, the species probably being nearly 100.

Gqnus rather heterogeneous.

Roylei, Wight. Lvs. 3-6 in. long, 2-4 in. wide, ovate-
cordate, acuminate, pubescent or tomentose beneath;
petioles 1J2-2 in. long: cymes 1-1} 2 in. across; fls. .3-4

Unes in diam.; corolla somewhat bell-shaped; lobes

large, fleshy, pubescent; stigma not extended beyond
the anthers. Himalayas, 4,000-5,000 ft. altitude.

macrophylla, Fourn. Woody twiner: lvs. large, oval,

acuminate, the base truncate or subcordate, glabrous,

somewhat glaucous beneath: calyx deejily cut, the

segms. large, oval, obtuse; corolla-tube glabrous, the

Umb spreading, anil the lobes oval and short-ciliate on
margin. Brazil; Paraguay (?).—Offered in S. Calif.

verrucQsa, Decne. Twining, the branches thick:

lvs. broadly or nearly orbicular-cordate, abruptly
acuminate, glabrous, glandular at top of petiole: fls.

many, in a short cluster; corolla-lobes ovate, somewhat
emarginate, barbed; lobes of corona lanceolate and
fleshy. Madagascar.—Offered abroad.

M. Cundurdngo, Rcichb. f. (Gonolobus Cundurango. Triana), of
Kcuador and Colombia, yields the medicinal conduranjio bark:
liana: lvs. round-oblong, acute, hairy beneath: fls. whitish, the
corolla somewhat canipanulate.

—

M, ericta, R. Br., is fairly hardy
at Arnold Arboretum: fls. white, fragrant: Ivs. cordate-ovate. S.

E. Eu., Syria.—M. fmthurnii, Hems!. A vigorous twining shrub
with long hanging branches and fls. resembling a Hoya: lvs. ample,
long-petioled, rather thick and soft and bullate (blistered), cordate-
ovate: fls. about i2in. across, purple, hairy, in dense globular very
short-stalked axillary umbellate cymes. British Guiana. B.M. 7953.

L. H. B.

MARSHALLIA (Humphrey Marshall, wrote "Arbus-
tum Americanum," 1785, the first American work on
trees and shrubs; also founded one of the first Ameri-
can botanic gardens). Compositse. Perennial North
American herbs, useful in outdoor planting.

Tufted plants, growing about 1 ft. high, with entire

lvs. and scapes bearing sohtary rayless heads about
1}.^ in. across: involucre hemispheric or bell-shaped,

its bracts narrow and green; fls. all perfect and fertile;

pappus of 5-6 acute or acuminate scales.—About a
half-dozen species. All may be grown in the open
border in the N. and they may be prop, by division in

the spring. Supposed to suggest the scabious. The
blue anthers give a peculiar effect to the fls.

caespitosa, Nutt. Tufted, glabrous: lvs. spatulate-
Unear; upper ones linear: bracts of the involucre
linear: disk-fls. pale rose or white: seeds inversely
pyramidal, villous on the angles. Limestone soil. Mo.,
to Texas. B.M. 3704.

grandiflora, Beadle & Boynton. Like the next
except tliat the st.-lvs. are oblong-lanceolate and acute
or obtuse. Moist soil. Pa. to W. Va. and N. C.

trinervia, Walt. St. simple or branched, usually
leafy about half way up: lvs. acuminate at the apex,
narrowed to a practically stalkless base: fls. pur])lish

sometimes whitish, pink; bracts of the involucre
Mnear-lanceolate. Va., south.

f^ Taylor. t

MARSH MALLOW: AUhxa officinalis.

MARSILEA (Giovanni Marsigli, Italian botanist of
last part of the 18th century, or Aloys Ferd., Graf von
Marsigli, 1658-1730). ,\faridle.acea:. Aquatic flower-
less plants related to ferns (:ib<)ut 40 species), with
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In-s. like -Hvd. clover or oxalis, one species of whic^h,

M. quadrifdlia, Linn., is sold :\nd is also r\in wild in

the o:tslorn states. It is a crcopin}; jilaiit, rocitinf; in the

mud on the margins of |)onds and making an atlia<'tive

cover. The ix^tioles grow 3-;") in. tall, or taller in the

water, aiul bear at the apex 4 bright jireeii obcuneatc or

triangular Ifts. The si)oroeari>s or frs. are nearly ses-

sile at the ba.se of the petioles. Prop, easily by pieces of

the nuiners, and is likely to become a weed. The young
Ifts. close at ni);ht. V.n. and .\sia. Mn. t), p. 107.

M. Drummondii, .\. Hr. iFifi. 2:V27\ is a greenhouse
sfHH'ies netHlin;; moderate teniperatiu-es and pot cult.

with abundance of .surplus water in saucers or even set.

in a tank, partly ,<ubmerged. Under the best condi-
tions the Ion}; clover-like Iva. may reach a length of IS

in., iind form a very attractive plant. The stalks and
Ifts. are covered with whitish hairs; the .sjiores arc borne
in cases on separate stalks an inch or so long.

R. C. Benedict.

MARTINfeZIA (Rev. Dr. Baltasar Jacobo Martinez
Companon. archbishop of Santa F6, who sent many
early collections of plants from Peru). I'almacea!, tribe

Bactrideje. Ornamental fcather-Icaved palms, with spiny
ringed trunks.

Leaves pinnate, the segms. broad, wedge-shaped,
alternate or grouped, the apex truncate and ragged;
petioles and rachis spiny, as are also the spadiccs and
spathes of the infl.: fls. rather small, the calyx with
3 segms.; stamens 6, inserted in the disk: fr. globose,

1-celled, orange, scarlet or rose-pink.—Species about 8.

Trop. Amer. G.C. IL 26:491.
^iartinezias are beautiful palms, and make fairly

good house plants but their spiny character is against
their f>opularity. They must have a stove temperature.
They do not require a great aiiioimt of soil. Light
sandy loam, with plenty of sharp sand, is best. They

need abundant moisture.
They sometimes flower in

cultivation, but the four
kinds given below arc distinct

by their foliage and spines.

Like all armed palms, they
are slow to germinate, but
after the first or second year
tliey grow fairly fast. The
commonest and best kind is

M. raryolvf-folia, which has
fewer spines than the other
.species and, unlike many
other palms, shows its true

leaves at a very early stage.

It resembles the fish-tail

palms (Caryota), but the
leaves are a lighter green
and usually larger. M. erosa

makes a better specimen at
!i to feet than when small.

It is much more jagged at
the tips of the leaves. Being
very spiny all over, it is less

desir.able. M. Ldndeniana is

mon; like the first. The spines
arc longer but not very nu-
merous. M. (/rajiatensis is

of coarser habit and slower

growth, and desirable only
for large collections. (H. A. Siebrecht.)

A. Lvs. divvied into segms.

B. Segms. in groups.

c. Apex of segms. S-loheA.

caryotaefdlia, IIBK. Sts. at length SO-.W ft. high
but u.'iually not over 6 in. thick: Ivs. few, 3-(> ft. long,

light grw;n; Ifts. in groups, fj-12 in. long, A-i't in. wide
at the apex : st., petioles, rachis and nerves below, densely

2327. Marsilea Drummondii.

clothed with long black spines: spadix about 18 in. long,

appearing between the Ivs. : fr. yellowish red, about J^in.

long. Colombia. G.C. 1872: IS'l. B.M.6S54. F.R. 2:49.

cc. Apex of segms. ivith a point projecting from, the

upper margin.

Lindeniana, Wcndl. Sts. 9-15 ft. high: pinnae in

o])positc groui)s of l-G, the groujjs widely separated,

long-wedge-sliaiH'd, 1()-14 in. long, S-H) times as long

;i.s broad, with a short, i)rojecting point at the upper
margin, the nerves ciliate-s])iny towai\l the end;
pi'tiole densely (covered with grayish brown hairs, with
many rather large black si)incs 1-2' 2 i"- 'ongj rachis

is also si)iny above and below; mi<lnerve of each segrn. a
trifle shorter than the lower margin and spiny beneath,
like the rachis and lateral nerves: Ivs. dark green above,

lighter beneath; terminal scgm. broadest: fr. rose-red.

Mts. of Colombia, at an altitude of 6,000 ft.

BB. Segms. in 2-4 pairs.

er6sa, Lind. Lvs. with 2-3 pairs of narrow Ifts. at

base and a pair of broader ones at the apex, all oblique

at the apex, bearing long, brown, needle-shaped spines

on the veins and midrib; rachis cylindrical or obtusely

angled, mealy, clothed with spines like those on the lvs.

W.Indies. G.C. 1872:1297.

AA. Lvs. bifid at the apex.

granatensis, Hort. (A/, granadensis, Hort.). Lvs.

roundish oblong or roundish ovate, entire at the base,

bifid at the apex, evenly toothed along the edges; pet-

ioles and rachis with dark brown, needle-shaped, spread-

ing or reflexcd spines, } 2-I in. long. Colombia.

M. IruncAta, Brongu. Trunk about 20 ft.: lvs. 4-5 ft. long,

sprcadiuK, the petiole and trunk covered with brownish black

spines; Ifts. smooth, prominently veined and beautifully dark
green.—A fine .showy Bolivian species scarcely known in the trade.

Jabed G. Smith.
N. TAYLOR.t

MARXroSELLA (after K. F. Ph. von Martins,

German botanist, 1794-1868; traveled in Brazil

1817-20, wrote Historia Naturalis Palmarum and
started the monumental work, Flora BrasiUensis, con-

tinued after his death by A. W. Eichler and I. Urban).

Sapotacese. An evergreen small tree from Brazil with

large alternate serrate Ivs.: fls. small in axillary clus-

ters; calyx 5-, rarely 4-parted; corolla rotate, 5-6-

lobed; stamens 5, inserted at the base of the corolla

opposite to the lobes and nearly as long as the corolla;

sometimes with staminodes between the petals; ovary
5-colled with short style: fr. subglobose, 3-5-seeded;

. seeds compressed; cotyledons thin. CIo.sely allied to

Chrysophyllum which is chiefly distinguished by its

smaller entire lvs., the longer corolla-tube, shorter

stamens and the thick cotyledons, and also by the much-
branched habit. The only species is M. imperialis,

Pierre (Theophriista imperialis, Lind. Chrysophyllum
imperiale, Benth. & Hook.). See also p. 767, Vol. II.

Strict and sim])lc, to 20 ft. high or more: lvs. obovate-

oblong to oblong-oblanceolate, rounded at the apex,

.serrate with strong parallel veins, stellate-pilose beneath

at first, becoming gkabrous, 8 in. to 3 ft. long: fls.

yellowLsh green, 34in. across, pediceUed, in a.xillary

sessile clusters: fr. subglobo.sc, ly^ in. long, with a hard
thick flesh; .seeds chestnut-brown, lustrous, about 1 in.

long and 3,i'in. wide. Brazil. B.M. 6823. 1.11.21:184.

Gt. 13:4.53.—It can be grown outdoors only in frostless

regions; .sometimes cult, in greenhouses for its large

handsome foliage. It flowers v(^ry rarely in cult., flow-

ering first in 1885 after it had been in cult, for 40
years. Prop, is by seeds or by cuttings in March when
the new growth is starting; the upper i)art of the plant

is cut into as many jjieces as there are Ivs., the cuts

being made just below the base of the lvs.; the cuttings

are insert(-d in sand under glivss with bottom heat; they

usually take a long time to form roots.

Ai.FiiED Rehder.
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MARTtNIA i.Iohn JMart>ai, U)9!)-17aS, professor of

botany at C'ambridgo, botanical author). Including
Proh(i>:ciili(i. Miirli/niacca . Coarso annuals and ppron-
nials from the wanner parts of Anu'rira, a few of which
arc cultivated for pickles or for ornament.
Rank branchy ))lants of heavy odor, viscid-pubes-

cent, mostly sprawling on the ground: Ivs. large, hkely
to be opposite and alternate on same plant,

petiole<l, broad and subeordate, entire or lobed:
fls. large and fumielform-campanulate in short
loose terminal racemes; calj'x more or less

swollen - campanulate, deeply and unequally
5-parted, often split on the anterior side; corolla

\'iolet-purple, pale yellow or whitish mottlet:

oblique, decun-ed, the limb somewhat bilabiate

but the 5 spreading lobes nearly equal; fertile

stamens 2 in the genus Martjiiia as defined by
Stapf (Engler & Prantl, Die Pflanzenfamilien,
including one species apparently not in cult.),

and 4 in the genus or group Proboscidea which
is here included in ;Mart\Tiia and to which the
cult, species belong; ovan.- 1-celIed, the 2 parietal

placentae extended inward and meeting at the
middle as if 2-celled: fr. a 2-valved caps., more
or less fleshy, hairy, with a long curving beak;
seeds large.—Species about 8, U. S. to S. Amer.
The closely allied Craniolaria (which see, in Vol.

II) is distinguished by the long slender corolla-

tube {Martijnia Craniolaria, G\ox.= Craniolaria
annua). The trade names need revision.

Wartynias are sometimes grown in gardens for their

bright large flowers, abundant foliage and odd pods.

They are treated as half-hardy annuals. They are also

grown in the vegetable-garden for the small tender pods
which are made into pickles the same as cucumbers.
The plants grow 1 1^ feet or more high, and sjjread

widely. They should be started in a hotbed in the North
and transplanted to the open. In the middle and south-

em states seed may be sown in the open 3 feet apart
each way where the plants are to remain. They need a
warm open soil and sunny e.xposure. The fruits have
a very distinct appearance by reason of the long-curved
horn which sphts from the top as the capsule hardens.

A. Lvs. more or less lobed: fls. purple or reddish.

fragrans, Lindl. (.1/. formosa, VUm. M. violacea,

Engehn.). Annual: less stout than M. louiniana: lvs.

roundish to oblong-cordate, somewhat lobed and wa^'y-

toothed, 3-5 in. broad: corolla campanulate, 1 or 2 in.

long and wide, fragrant, reddish purple to violet-purple.

Te.xas, New Mex., Ariz., N. Mex. B.M. 4292. B.R.
27:6. R.H. 1843:529.

AA. Lis. sinuate or perhaps dentate, not lobed: fls. mostly

whitish or yellotmsh but sometimes purplish.

louisiana, Mill. (M. proboscidea, Glox. Proboscidea

Ju.'isieiii, Steud.). UxicoRX Pl.4^nt. Proboscis
Flower. Fig. 2328. Annual, the ascending or prostrate

branches 2-3 ft. long: lvs. roundish, cordate, often

oblique, entire or obscurely wa\'y-lobed, 4—12 in. wide:

fls. 1J^2 in. long, dull white or yellowish with mottles

or spots of purple or yellow within, the corolla nearly as

broad as long, the lobes obtuse: fr. 4-6 in. long at

maturity, the beak equaling or exceeding the bodj'.

Native from Ind. to Utah and to Texas and New Mex.;
naturalized farther east and north. B.M. 10.56. V.
3: 1.51.—The picture (Fig. 2328) shows frs. one-third the
size at full maturity. The right-hand specimen shows
the woody part, aiter all the soft parts have been
macerated.

l&tea, Lindl. (M. montetndensis, Cham.). Annual,
1}2 ft., the plant pale, glandular-pubescent: lvs. cor-

date-orbiculate, subdentate, .5-7-nervefl : fls. few, in erect

terminal racemes, large, greenish yellow outside and
orange inside; corolla funnel-shaped, the tube con-
stricted: caps, woody, boat-shaped, cristate on back,

2-beaked at apex, the beaks 2 in. long. Brazil. B.R.
934. Perhaps not in the trade. l_ jj g +

MASDEVALLIA (Joseph Masdcvall, a Spanish phy-
sician and botanist). Orchidacese. Orchids, not showy,
but odd and often grotesque.

Pseudobulbs none: lvs. variable in size, oblong to
linear, thick, sheathing at the ba.sc: peduncles
bearing from 1-5 or more fls.: petals small and
usually hidden in the calyx-tube, the 3 calyx-
lobes greatl}- developed and giving character to

the fl.; often these lobes end in slender tails

'-''^^iiiil.

2328. Martynia louisiana. (XM)

several inches long; hp of the corolla short, articulate
with the base of the winged or wingless column, in some
species sensitive; poUinia 2, without caulicles.—More
than 150 species, inhabitants of the American tropics,

and various hybrid and garden forms. The species of

the M. coccinea group are relatively simple in form, but
are usually prized for their brilUant coloring. Those of
the .1/. Chims-ra group are remarkable for their fantas-
tic shapes. Of late years manj' new kinds have been
intro., and the genus is somewhat confused as to the
specific limits of the various forms. Masdevalhas are
polj-morphous, and herbarium specimens do not show-
specific characters well. See "The Genus MasdevaUia,"
by Florence H. Woolw-ard (1896).

Cultural directions. (R. M. Grey.)

Masdevalhas are found growing at high elevations,
ranging from 6,(K)0 to 12,SX) feet above sea^level, in
northw-estem South America and Central America, with
a few sparingly distributed elsewhere over tropical

America. These regions are generally subjected to two
rainy seasons annually, often with very short intermis-
sions. The atmosphere, though .somewhat rarified, is

very humid, the temperature in the shade seldom rising

above 65° F., and often dropping to 40° in some dis-

tricts. Heavy fogs are frequent, especially in the fore-

part of the day, and during the greater part of the
year the under-vegetation is in a saturated condition;
the high winds prevalent in these districts, however,
counteract to a great extent any evil influence which
might otherwi.se arise from it.

The heat of our summer makes it quite impossible to
imitate wholly the above conditions, but with a proper
house, such as is afforded odontoglossums of the cris-

pum section, verj- satisfactory results may be obtained
and the manj- species will be found of comparatively
easy culture. A low, well-ventUatcd, half-span house of

northern exposure, with an upright stone or brick wall
on the south side, is best adapted to them. The house
should be provided with canvas roll-shading, supported
on a framework elevated 15 or 18 inches above the
glass in order that the cool air may pa.ss freely beneath
it. This will help to guard against solar heat during
summer. Houses built partly below ground are not to
be recommended, as the atmosphere soon becomes
stagnant antl inactive, causing the leaves to fall pre-
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1 call-
j

More
\\

result *

uiaturx'ly. Wlion it is cimviMiiont. solid bo<ls aro profor-

abli-: Inniflu's, lunvi'vor, will answer lln' piii|ii)sc vi'iy

wi'U, :uul wlu'u usihI shoulil bo I'ovi'ivtl about 2 iinlics

diH'p witli siftini :ushoSj s;inil or gravel; tlic bcnclios and
flivirs shouKi 1h' hosed down oncp or twice daily to

nffonl :ill the ciKil moisture jnissible.

In winter the teniperatinv should range between 50°

juul 5,")° K. at night and abo\it tiO" dining the day or 5"

more on mild days, with weak solar heal and ventila-

tion. Artificial lieat must be dispensed with as early in

spring ;ti possible, and during summer the temperature
kept :»i! low as the weather will permit, ventilating

friH'ly, especially at

night, when a light

syringing overhead
will also prove
beneticial. Midday
syringing in hot
weather is often in-

i'urious and should
ic done with
tion if at :dl.

benefit will resul

from hosing down
the shelves and
paths at intervals of

three or four hours,

as it will help to

reduce the tempera-
ture.

Masdevallias
need a great deal of

water at the roots

at all sea,sons, and
the soil .should never
be allowed to drj-

out, as they have
no fleshy pseudo-
bulbs to protect

them against ex-

treme changes.
Light syringing
overhead during
winter and spring

in fine weather will

a.ssist in checking
thrip and red-
spider, and a weak
solution of tobacco
may be added with
good effect.

The b&st season
for repotting and
basketing the plant,s

is during Xovember
and December, and the best general compost is a mix-
ture of clean peat fiber and si)hagnuni moss chopped
rather fine and well mixed, some .sections requiring in

atldition a portion of chopped sod. About one-thinl of

the space shoulil b(^ devoted to clean drainage consisting

of either broken charcoal or potsherds.

M. coriacea, M. elephanticeps, M. Perisleria, M.
Reichenhachiarui, and kindred species, grow best in

small ]X)ts, and should have one-third chopped sod
a'ided to their potting compost. M. macrura, M.
iSchlimii, M. Uirarenxis, M. amabilis, M. cocciiiea, M.
Veilchiana, M. IrianguUirin, M. pobj.ilicla, M. muncosa,

and the numerous other allied species, grow equally well

in either ]x>t» or baskets, but should the latter be used
it would ix: well t<i :uld a small portion of choi)i)ed sod to

the comfxwt to make it more firm and less porous; the
and has a cooling effect on the roots. M. h/dta, M.
Carilirri, M. C'tu;nUrU>nii, M. Chimera, M. IltnMfiana

and their allies nearly all have pendulous fiower-scapes,

and should b<; susfxmded from the roof in baskets in a
ctjmjxmt of equal parts chopped peat^fiV)er and live

2329. Masdeirallia coccinea. ( X H)

sphagnum, with a little leaf-mold added. The flower-
scapes often |)riielrate llirougli the coiiiposl ; tor this

reason lit lie or no drainage should be used, as it may
retard their progress.

To increase Uie slock the plants must be divided dur-
ing the early winter; this will give them a chance to

reestablish themselves before the following summer.
They must not be broken up into too small pieces, as it

has a tendency to weaken them.
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REVIEW OF THE SECTIONS.

Section I. Scape 1-fld.; calyx-tube rather nar-

row, tubular or somewhat funnel-shaped; label-

lum ijlano Spccaes 1-7

Section II. Scape 1-fld.; calyx-tube broad, gib-

bous or basin-like; labellum plane Species 8-24

Section III. Scape several-fid.; labellum plane
and narrow Species 25-37

SEirrioN IV. Scape mostly 1-fld., pendent or aul>

erect; labellum saccate, or at least much broad-

cued; tails very long Species 38-44

Skction V. Scapes 1-fld. This section differs

from all the others by the subtcrcte Ivs., and in

having the tails inserted below the apex of each
lateral sepal Species 45

Section I.

A. Calyx-lobes glandular mth minutr
papilla; ! Veitchiana

AA. Calyx-lobes not glandubir.

B. Tail nf the. dorsal lobe Imnging for-

ward 2. militaris

3. rosea

BB. Tail of the dorsal lobe erect and
straight 4. amabilis

5. Davisii
Ij. Barlsana

imi). TtiiJ. of the dorsal lobe rrjh-jred and
Jlexiioits 7. coccinea

1. Veitchiana, Ueichb. f. Tufted: Ivs. 4-6 in. Ion?,

narrow; peduncle erect and slender, 1 ft. or more, win
2 or more bracts (the upper one remote from the fl.j,

calyx with bell-shaped tube, the expanding lobes :} in.

across, orange-red, with i)urple .shades, glandular-hairy,

abruiilly contracted into short, narrow tails; petals

white, hiihlen. Peru. B.M. 5739. CO. 4a. Var.

grandifldra, Ilort., has a dense hairy covering on the

dorsal lobe of calyx; and also on the outer part of the

lateral lolx^s, the inner part orange-scarlet. CO. 4b.

2. militaris, Ueichb. f. & Warscz. (M. Igriea, Rcichb.

f.). Much like the last, but differs in having elliptic or

ellii)tic-obovate Ivs., which arc long-petiole<l, and in the

lateral calyx-lobes being only i)roiiiinently pointed,

not lailefl, the dorsal lobe very narrow and hanging

forward between the other two; color orange and
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scarlet; petals white, oxccriliiij; the ooluinn. Spring.
Colombia. B.M. ."ilKi^. 111. 2C.:3;5:{. (!.M. r)2:2S3.

CO. 2. Var. Massangeana, llort. Lateral lobes longer:

fls. larger. Var. Boddjertii, Hurt. Caly.x yellow; lower
lobes shaded with red on the upper surface. I.H.

2G:357. ^'ar. grandiflora, llort. Fls. rounded; lateral

sepals brilliant vermilion, bordered with crimson and
sulTused with [lurple. Vai-. superba, llort., is advertised.

3. rosea, Lindl. Lvs. oblong-siioon-shaped, keeled:
peduncle drooping and slender, bearing a single fl.;

calyx-tube 1 in. long, red and violet; calyx-lobes rose-

lilac, with red tails; petals vellow, the lip hairy at the
apex. Ecuador. G.C. III. i(j:(w7. O.K. 4: 113; 11 :2,5.

July, Aug.—A jiretty and free-flowering species.

4. amabilis, Reichb. f. & Warscz. Lvs. 4-.'j in. long,

oblong- or spatulate-lanccolate, about half the length of

the erect, usually 1-lld. peduncles: fls. varying from
purplish crimson to \-ellow; lobes ovate-triangular, the
lateral ones with short tails and the dorsal ones with a
long and ascending tail; petals naiTow, yellowish,

longer than the column. Peru. Scpt.-Dec. Var.
lineata, Lind. it .\ndre (var. striata, llort.), has yel-

lowish fls., tinged and striped with red. I.H. 22:196.

.5. Davisii, Reichb. f . Densely cespitose : lvs. oblong-
lanceolate, 0-S in. long, petiolcd, blunt at t'le apex:
peduncle erect, about 10 in. long; calyx large, brilliant

yellow, obscurely veined with deeper yellow; dorsal

lobe triangular-ovate, prolonged in a tail; lateral lobes

oblong-ovate, larger, united to below the middle,
terminating in short tails; petals longer than the
column, nearly hidden in the calyx-tube, pale yellow,

the labellum yellow, shaded and spotted with red, with
2 obscure keels. Peru. B.M. 6190. CO. 1.

6. Barljeana, Reichb. f. Lvs. spatulate, acute: pedun-
cle slender, nearly 1 ft. long; fls. scarlet; calyx-tube
curved; dorsal sepals short-triangular, producefl into a
long tail; lateral sepals larger, semi-ovate; petals ligu-

late, white. Peru.—Reichbenbach states that the
lateral sepals run internally one in another; they are

connate in a straight line.

7. coccinea, Lind. (.1/. L'lndenii, Andr^). Fig. 2329.
Lvs. spatulate, obtuse or refuse, 6-10 in. long: peduncle
1 ft. or more long; calyx crimson-m.agenta; dorsal lobe
with a small, triangular base, prolonged into a long
tail; lateral lobes oblong-ovate, scarcely prolonged;
petals white, longer than the column. May. Colombia.
B.M. 5990. I.H. 17:42. F.M. 1872:28. Var. conchi-

fiora, Veitch. Fls. large; lateral lobes of labellum
rotund, concave. Var. Harryana (.V. Harrijana,

Reichb. f.). Lateral lobes of calyx oval, falcate, the tips

usually crossing or tiu-ned towanl each other. May.
P"..S. 21:22.50. C.O 7. Var. armeniaca, Hort. Fls. apri-

cot-yellow, veined with red; throat of the tube yellow.

Colombia. Var. atrosanguinea, Hort. Fls. large, with
the lateral sejjals crimson s])otted with magenta, points
falcate, turned toward each other. Colombia. Var.
coerulescens, Hort. Lateral sepals broadly semi-ovate,
apiculate, crim.son-magenta spotted with bluish purple.

Colombia. Var. Gravesiae, Hort. Fls. white. Var.
grandiflora. Fls. large, rose-i)urplc. Colombia. Var.
Denisonii, Hort. Bull's Blood. Fls. crimson-purple.

vSectiox II.

A. Habit ofucapc tlroopirii/ or drjlvx&i.

B. Scape about an lorm an the Irs

BB. Scape shorter than the lvs

A A. Habit of scapes arret or suherect.

B. Scape shorter than the lvs.

c. Lvs. linear to linear-oblouf/ ... .10.

11.

CC. Lvs. oblong to lance-oblimn.

D. Fls. white or whitinh,

spotted or lined

platyglossa

leontoglossa

conacea
civills

Peristeria

<./(,«

ionocharis
nidifica

DD. Fls. yellow or red 15. corniculata
10. macrura

DDU. /'V.S'. crimson 17. calura
»». Sca/K luniier than the Irs.

c. Size ()/ fls. rather small, with a
hraii I , basin-like tube: plants
dinirf. Iworthil

I). I'ls. mauve 18. Shuttle-
Di). FIk. i/rllow, marl:ril <ir spiitleil. . . 19. xanthina

20. triangularis

'Z\. Wageneriana
DD1>. Fls. varicolored 22. Estradas

23. hieroglyphica
CC. Size of Jls. laryer, with a broad,

deep, gibbous tube 24. elephanticeps

8. platyglossa, Reichb. f. Densely tufted: lvs. .spatu-
late-lanccolate, narrowed into petioles, 3-4 in. long, as
long as or longer than the drooping bracted 1-2-fld.

pedimcles: fl. small (1 in. long), j)ale yellow, nearly
globular, the lobes pointed but not tailed, the dorsal
one upcurved; ovary red; petals linear, as long as the
column. Colombia (?) B.M. 718.5.

9. leontoglossa, Reichb. f. Tufted: lvs. oblanceolato,
short-petioled, spotted beneath with red: pedimole
deflexed, mostly shorter than the odd fls. ; calyx narrow,
the lobes gradually narrowed into fleshy tails or long
points, semi-transparent, all of them greenish yellow
outside and more or less hairy crimson-spotted within,
the dorsal lobe not greatly unlike the others but often
somewhat ascending; petals white with crimson lines.

Colombia. B.M. 7245. C.O. 12.—The .specific name
("lion-tongued") refers to the bearded lip.

10. coriacea, Lindl. Lvs. linear-lanceolate, usually
somewhat surpassing the erect, I-fld., spotted pedun-
cles, which are about 6 in. high: fls. fleshy, the calyx-
lobes nearly equal and wide-spreading, triangular at

base but gradually narrowed into long points or short
tails; lobes greenish yellow and dotted crimson inside;

petals white and crimson. Colombia. G.C III.

21:95.—Lvs. 6-8 in. long, with purphsh dotted petioles.

11. civilis, Reichb. f. (M. riifo-liitca, Lindl.). Lvs.
fleshy, hnear, keeled, 5-6 in. long: peduncle less than
2 in. long, erect or nearly so; fls. solitary, rather large

for the size of the plant, the deep caly.\-tube pur[)le at
the base and yellow at the top, the long-pointed, flat-

tened lobes yellow; petals small, white, the labellum
dotted purple. Peru. B.M. 5476.

12. Peristeria, Reichb. f. Tufted: lvs. oblanceolate,
sometimes refuse at the ajiex, 4-6 in. long, twice longer
than the rather stout, erect, 1-fld. peduncles: fls. with 3
long, wide-spreading tails, which span 4-5 in., the tube
somewhat gibbous beneath; back of the fl. greenish
yellow; tails honey-yellow; throat and base of lobes
spotted with crimson; petals linear-oblong, white.
Colombia. B.M. 61.59. F.S. 22:2346. C.O. 11.—
Named from its resemblance to the dove orchid,
Peristeria.

13. ionocharis, Reichb. f. Lvs. ovate-lanceolate,
exceeding the erect ]3cduncle: fl. whitish, purple-spotted
at base, the lobes triangidar-ovate, with yellow tails;

petals cream-white. Peru.

14. nidifica, Reichb. f. Lvs. oval or oblong, about the
length of or longer than the peduncle: fl. white, veined
and dotted with crimson passing into yellow on the
lobes, the lobes hairy an<l with long, slender tails,

which are yellow in the lateral lobes antl crim.son in the
ilorsal lobe; petals white, with crimson lines. Ecuador.

15. corniculata, Reichb. f. Sts. short and tufted:

lvs. spatulate, very short-))ointed, mostly exceeding the
1-fld. ])eduncles: fls. %vith yellow, inflated calyx-tube,
which is spotted with brown and ribbed, bearing long,

very slender brown tails; petals yellow. Colombia.
Var. inflata, Veitch. Pal(>r in color, and with smaller
spots; lobes broader and gcjlden yellow. Colombia.
B.M. 7476.
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lli. macriira, Kciohb, f. Sts. short ami tuflcil, cac-li

boiirins :» s»ilit;iry If. aiui t\.: Ivs. broadly sjiatulatc or

bn.i!ul-iiblamtH)lato, very obtuso or ovoii ri-tiiso: ihmIuii-

clos S-U) in. hinli. on-ot ; lis. with 3 lon^ tails, which
spin S in. from top to btiltom; calyx-tubo ro(l-i)iirpk' on
the outsiilo; lobes triangiilar-ovato in tlio biu^al portion,

dull n\l and purpK^-spottcd within, the cylindrical tails

vollow, the lateral ones V-ribbeil; pet;ds \cllow, spotted
brxiwn. Colombia. B.M. 7164. CO. S."

17. caltira, Reichb. f. Lvs. mostly .shorter than the

ixxiundes, oblonc-laneeolate: Hs. {ilossy crimson, with
slender. Hat tails; dorsal lobe somewliat triangular at

ba.st', the lateral <mes round-ovate; petals crimson, with

white on tip and marjjins. AuR. t'osta Kica.—A free-

flowerinn species.

IS. Sbtittleworthii, Reichb. f. A small species, with
lvs. onlv 2 in. lonR, on ihstinct petioles of equal Icnfjth:

pe<luncics st-veral, 1-tld., sometimes overtoppiii}; the

lvs.; fls. large (1 in. across and the tails 2-:{ times as

long), mauve, dotted with crimson; tails all yellow in

the upper half, very slender, the up])er one sometimes
bent or hooked at the top; petals white. Colombia.
B.M.0372. 1.11.28:435. C.0. 0. Var. xanthocorys,

Reichb. f., has smaller fls. of pale yellow, dotted with

broNTO or ro.se.

19. xanthina, Reichb. f. Like the hist, except that

the fl. is yellow, with a purpUsh spot on the lateral

lobes. Var. p&llida, Hort., has fls. almost white.

Colombia.

20. triangularis, T>indl. Lvs. oblanceolate: peduncle
erect, about 4 in. tall; fls. yellow, marked or spotted

with purple, the tails ilark crimson; lobes similar, tri-

angular-ovate; petals white, the lip spotted with pink
or purple and hairy. Venezuela.

2330. Masdevallia muscosa.

21. Wageneriana, Liiul. Very small, neat and attrac-
tive, tufted, 2-3 in. high: lvs. spoon-shaped: pedun-
cles e(|ualing or exceeding the lvs., nearly erect; fls.

yellow and crimson-dotted, with slender yellow tails,

the upper one inclined backward; lobes broad, cordate
or ovate; petals vellow, od<l in sha|)e, the lip rhomboid
and toothed. Venezuela. B.M. 4921.

22 Estradae, Reichb. f. Very densely tufted: lvs.

and ))ctiolcs 3 in. long, the blade broad, s|)oon-shaped,
and often rctu.sc at the a])ex: peduncle usually some-
what exceeding thi' lvs., erect, l-lld.; fl. of marked col-

ors—the ujjper concave lolie y<'llow at. base and violet-

purple above, the lateral lobes violet -piir|)le at base and
white or straw-colored above; tails filiform, yellow;
petals white, very small. Colombia. B.M. ()171.

23. hieroglyphica, Reichb. f. Lvs. oval or oblong:
peduncle short (about 3 in. long); fl. with tube yellow-
ish at bottom, becoming whitish, marked with crim-
son; lobes triangular-ovate, all with long tails, the tail

of the dorsal lobe hanging forward and marked with
purple at its base; ))etals yellow. June. Colombia.

24. elephanticeps, Reichb. f. An odd species: lvs.

broad-spatulate, obtuse: peduncles 1 ft. long, erect;

fl. single, parti-colored—the dorsal or ujijier lobe light

yellow, the lateral ones ribbed and crimson; calyx-
tube gibbous at the base below, all of them gradually
l)roduced into stout yellow tails (one of them often
crimson), arranged so as to suggest the tusks and
raised trunk of an elephant (whence the specific name).
Colombia. F.S. 10:997. B.M. 7824. CO. 10. Var.
pachysepala, Reichb. f. (.1/. Mnorcana, Reichb. f.), has
the dorsal lobe 3-nerved with crimson; tube spotted.

Section III.

A. Lvs. covered with round papillss:

scape hairy 2.5. muscosa
AA. Lvs. smooth.

B. Fls. small, in many-fld. racemes;
angles of the ovary crenukite or the

petals toothed.

c. Color of fls. pale lilac 20. polysticta

CO. Color of fls. while 27. abbreviata
2.S. melanopus
29. caloptera

ccc. Color of fls. yellow 30. pachyura
BD. Fls. larger, often expanding in suc-

cession: raceme several-fid.: angles

of the ovary and petals entire.

C. Color of fls. white 31. tovarensis
CC. Color of fls. yellow, dotted and

shaded with brown or red.

D. Lateral sepals united, forming
a hnat-slidpcd cup 32. Ephippium

DD. Lateral .sepals nearly plane, at
least not strongly cucullate.

E. Tails of the lateral sepals very
short or none 33. racemosa

EE. Tails of the lateral sepals long.

F. Lvs. broad, obovate-elliptic.34. Schlimii
PF. Lvs. oblong-lanceolate or

oblanceolate.

a. Calyx-tube funnel-
shaped, narrowed at

the base 35. Reichen-
GG. Calyx-tube broader or [bachiana

gibbous at the base 36. maculata
37. infracta

25. muscosa, Reiclib. f. Fig. 2330. Lvs. oval-oblong,

papillose: peduncle hairy, 3 times exceeding the lvs.,

with 1 yellow n.; lobes triangular, with reflexed tails; pet-

als narrow and yellow with a brown line in the center,

the lif) bearing a raised yellow disk and moving upward
with a jerk when this di.sk is touched. Ecuador, Colom-
bia. O. 1913:10.5.—Fls. J^in. across. See Leavitt, Plant

World, April, 190G, from which Fig. 2330 is .ad.apted.

20. polysticta, Reichb. f. Densely tufted: lvs. nar-

row-spat-ulatc, obtuse and often refuse : peduncle
exceeding the lvs., about 8 or 9 in. tall and many-fld.;

fls. pale lilac, spotted with purple, the margins of the
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sepals ciliat*' but not serrate, the tails very sleniler and

sprea<linit (fl. 2-2^ in. across) and yellowish; petids

spat ulatc and serrate. Peru. B.M. 6308. l.H. 22:199.

R.H. lSS0:2r)().

27. abbreviata, Reichb. f. Lvs. oblong-lanceolato:

peduncle nianv-Hd., about G in. lonn; H. wliitc and

freely dotted with red, the tails all deej) yellow, the

lobes serrate on the edges; petals white, longer than the

column, sen-;ite. Peru.

2S. melanopus, Reichb. f.

Mucli like .1/. polyslicta: fls.

smaller,
' white specked with

purple, the dorsal sepal keeled,

the lobes not ciliate or serrate

on the edges and very suddenly
centracted into slender yellow-

ish or dark-colored tails; petals

linear-oblong, toothed below
the apex. Peru. B.M. 6258
(as .V. polysticia).

29. caloptera, Reichb. f . Lvs.

oblong-ovate : peduncle short

(5 or 6 in.), many-
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2331. Masdevallia tovarensis.

(X32)

fid,; fl. white with
crimson streaks, the

tails all slender and
orange; dorsal lobe

keeled and somewhat
hooded; the lateral

ones ovate - oblong

;

petals white, crimson-
keeled, serrate. Peru.

30. pachyiira,
Reichb. f. Lvs. oval-

obUmg : peduncle
erect, slender; calyx
with triangular,
short -tailed lobes,

yellow, with trans-

verse bars and spots of reddish crimson; dorsal sepal

triangular, with a thick tail equaling the sepal in

length
;
petals pale vellow. Ecuador. G.C. III. 22:255;

49:89. B.M. 8361.'

31. tovarensis, Reichb. f. Fig. 2331. Lvs. rather

small, oblong-spatulatc: peduncle 5 or 6 in. long, some-
times exceeding the lvs., 2-edged, several-fid.; fls.

clear white and fragrant, the tails yellowish at the ends;

dorsal lobe 1 J 2 in- long, very narrow and produced into

a reflexed tail; lateral lobes oval, gradually produced

into tails shorter than that of the dorsal lobe; petals

white. Dec, Jan. Colombia. B.M. 5505. l.H.

26:363. Gn. 48, p. 384. G.C. 1865:914; 1871:1421.

J.H. III. 57:99. CO. 13. O.R. 13:58.—One of the best

of the genus.

32. Ephlppium, Reichb. f. {M. tTockllus, Lind. &
Andre). Lvs. broad, oblong, .5-7 in. long: peduncle

erect, about a foot long, sharply 3-4-angled, stout;

calyx with the dorsal lobe cucullate, yellow, dotted with

brown, J-2'n- diam.; lateral lobes united, forming a
ilcep boat-shaped, chestnut-brown cup, with several

ridges which are greenish outside; all the lobes pass into

vellowish tails about 4 in. long; petals white. Colcjin-

bia. B.M. 6208. l.H. 21 : 180.CO. 9.—.Vccording to

Index Kewensis, M. Irochitus and ^f. Ephipipium are

distinct species. The former is described as having
terete sts.

33. racemdsa, Lindl. (M. Crdssii, Hort.). Sts.

creeping: lvs. oblong-ovate, much shorter than the

several-fid. racemose peduncles: fls. membranaceous,
orange with red lines, erect, 1 in. across, tails very-

short or none; lateral lobes ovate, blunt-pointed, curv-

ing outward so iis to form a 2-lobed limb, the dorsal

lobe '-2in. long and jKiinted. Peru. CO. 3.—Not a
popular species. Requires a (mjuHiou.sc.

34. Schlimii, Lind. Tufted: lvs. elliptic-obovate,

petioled, a foot, or less long, half shorter than the sev-

eral-flowered peduncles: fls. dull yellow, mottled with

bright brown, the tails yellow, about 1)4 in. across

without the tails; tails 2-3 times longer than the body
of the calyx-lobes, very slender; petals pale yellow,

linear-oblong, equaling the column. Venezuela. B.M.
6740. G.C. II. 19:532.

35. Reichenbachiana, Endres. Densely ccspitose:

lvs. oblanceolate. shorter than the sevcral-fld. pedun-

cles: fl. dark red on the outside, yellowish, with red

veins on the inside, all the lobes with turned-back

tails, the lobes triangular. Costa Rica.

36. maculata, Klotzsch & Karst. Lvs. narrow-oblan-

ceolate, nearly or quite equaling the erect several-fld.

peduncle (which is 8-10 in. tall) : fls. yellow-tubed, suf-

fused or dotted with red, all the lobes produced into

orange-yellow or greenish tails 2 in. long; lateral lobes

crimson, with yellow on the margin, the tails drooping;

petals yellowish. Venezuela. F.S. 21:2150.

37. infracta, Lindl. Cespitose: lvs. oblong-lanceolate

to narrow-lanceolate: peduncle about 6 in. long, several-

fld.; calyx pink-purple; dorsal sepals cucullate, lateral

sepals entirely united, forming a wide, gaping tube, with

cucullate sides and apex, passing into slender, yellow-

ish tails; petals whitish, dotted with pink-purple.

Brazil. F.S. 23:2389.

Section FV.

A. Fls. campanulate 38. Carderi

AA. Fls, not ca^npanulate.

B. The fls. loilh cream-white ground,
crimson-spotted 39. Houtteana

BB. The fls. with yellow ground.
c. Free part of sepals orhiailar,

abruptly tailed 40. radiosa

cc. Free part of sepals ovate, narrowed
into the tail.

D. Inner surface of sepals glahrous.il. bella

DD. Inner surface of sepals with

while hairs .42. nycterina

ODD. Inner surface of sepals with

warts and hairs .43. Chimtera

BBB. The fls. with green or yellowish

green ground 44. Chestertonii

38. Carderi, Reichb. f. Cespitose, with .strong

ascending fohage and hanging spotted 1-fld. peduncles:

lvs. oblanceolate, 3-5 in. long: peduncles green-bracted,

3 in. long; fls. bell-shape, fi'in. across exclusive of the

tails, white, with purple and yellow bars at the base;

tails very slender and spreading, 1 in. long, yellow;

petals small, white, hnear-oblong and obtuse. Colom-
bia. B.M. 7125.—A graceful and pretty species.

39. Houtteana, Reichb. f. {M. psillacina, Reichb. f.).

Densely cespitose: lvs. linear to lance-linear, much
exceeding the drooping or deflexed 1-fld. peduncles

(which are 4-5 in. long): fls. creamy white, spotted

with crimson, the long hanging tails browni.sh red;

calyx-lobes semi-ovate to triangular, somewhat hairy

{as are also the tips of the tails)
;
petals white or pink-

ish. Colombia. F.S. 20:2106.

40. radiSsa, Reichb. f. Lvs. oblong or lanceolate:

peduncle 2-3-fld., drooping or deflexed; fls. yellow,

dotted and splashed with purple, the prominent tails

all purple; petals yellow, purple-spotted, but the Up
whitish. Colombia.

41. bella, Reichb. f. Lvs. oblong-lanceolate, chan-

nelled, about 8 or 9 in. long, narrowing to the ba.se:

pe<luncle 1-fld., drooping or horizontal, '-2ft. long,

slender; fls. large and spider-like, triangular in outline,

3 in. across, with stiffish tails 4 in. long, of which the

dorsal is recurved and the others standing forward and
usually crossed, the fl. (lale yellow, spotfcvi with puri)lish

or brown; petals white or yellowish. Colombia. Oct.-

Dec. G.W. 4, p. 77. CO. 14.—One of the best of the

chimeras.
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42. nycterina, Ifi-ichb. f. Dfloii cDufusod willi .1/.

ChiiiKTro. Iml a smiiUor :»nil U'ss showy pl:inl ; luftcil:

l\"s. obluiu'iMliili'. siiinowlijit llosliy, cliaiiiU'lU'd, t'> in.

long, not narmwinl into a potioK': iicilunclo l-lld., li in.

lone, ilniopini;; II. triantiular, 2 x U ui., witli tails 3
in. long, hairy insiilc, brown-yollow anil piuplo-spottcd;

petals vi'llow, with n>il spots, ))ouch-liko, senate.

Colombia. 1.11.20:117, US (sis M. Chima'ia).—Odd.

43. Chimira, Hoichb. f. Fig. 2332. Tuft-pil: Ivs.

oblancoolati'-obtiiso, 1 ft. long and 1}2 in. wide:
peduncle wirT,', erect, lateral or iH'iulent, several-fid.,

mostly shorter than the Ivs.; fis. opening in succession;

calyx-lobes ovate, yellowish, much spotted with deep
crimson-purple, tapering into slender t.iils from .'111

in. long, purple-hrown; petals white, marked
with crimson; labellum saccate, wliite, yellow
or pinkish, very variable, t'olombia. R.ll.
1881:1.30. G.C. II. 3:41. CO. o.—One of

the most fantastic of orchids, and the tyi)e of

a most interesting group.

,,. //,////;•///

2332. Masdevallia
CIlimEera. ( X ! a)

\'ar. Roezlii,'
Hort. (.U. Rofzlii,

Reichb. f.). No
long hairs on the
calyx-lobes, the
lobes very dark-
colored, with short
warts; labellum
pink, not yellow.

Color the darkest
of the section. Often
regarded a-s a good
species. Sub - var.

r libra. Spots on
calyx -lobe brown-
crimson.

Var. Wallisii,
Hort. (.1/. WalHdi,
Reichb. f.) Caly.x-lobes with hispid

pubescence, yellowish, sjjotted with
brown-purple; labellum white, yi

'

low within.

Var. Winniina, Hort. {M. Win-
niana, Keidib. f.). Calyx -lobes
elongated, densely black-.spotted. In
part distinguished from var. linizlii by its longer tails.

Var. Backhousi^na, Hort. (M. Ji/irkhousidna, Reichb.
f.). Lvs. narrower than in the type: lis. large;; calyx-
lobes more round, paler, not so thickly spotted; tails

short; labellum nearly white.—Perhaps a distinct

species.

44. Chestertonii, Reichb. f. Tufted: lvs. oblong or

oblong-sj)atulate, -t in. long and nearly or quite 1 in.

wide, .somewhat longer than the pendent, much-hraeted,
1-fld. peduncles: fis. 2J-^ in. across, greenish yellow,

spotted an'l .streaked with purple, and bearing 3 si)read-

ing, greenish, more or less hr)oked, flattened tails 1 in.

long; netabi yellow, very small, ('olomhia. B.M. 6977.
—Odd and dLstinct.

SEf.TION V.

45. triaristella, Reichb. f. Lvs. about 2 in. long, in

very crowded tufts: peduncles longer than the lvs., very
slender, erect, wiry: dorsal lobe of calyx ovate, hoocU^d;
tail yellow; lateral lol>es coloring throughout their

length, linear, united, at length diverging into short

yellow tails; petals yellow, with a red midline. Summer.
Costa Riea.—Oite of the smallest of orchi<ls.

'IMu' fnllowinK liiu't' Ikhmi (»IT<'riHi in AiiuT., l>ut most of tlu*m aro
iriiprrfcrlly known. M, rhriruphora.—M. Chchonii^M. aiuubilia
.\ .M. \*('it\'luana.

—

M, f/(7*/»(rii.s(i=Sriipho8cpaluni.

—

M. lltndeT'
soiii.—.1/. ;nj/ic/(i/(i=Si'apli().st'piiluMi.

—

Al. trijicdta.

M. .l/i'('s(i= M. Vciti'liiana X M. .\»nioclia.— .1/. Annlnii,
WcirUy-t. f. Kla. witli wliitiHh tube, tlif free portion of sepals erinison-

pnrple, tlie lateral with filifurni yellowish tails 1-2 in. long. Colom-
bia. .1.11. HI. .W:.!!:); (11:.577.

—

M. burfordiinsis, O'Brien. Kls.

white, profvisely (lotted with claret-color; petals white, with purple
lobes: lip purple.

—

M. tkorsum, Uolfo. Fls. yellow, blotelieil bright
red: dorsal sepal rollexed, contracted suddenly into a tail 2-3 in.

lonK: lateral sepals gradually narrowed into shorter tails, Col-
oiiibia. H.M. 77(i(i. Cl.C. III. 28:3;).').—Af. Orluicniana, Hort.
.Scapt- l-(ld.; lis. pale Kreenish white.

—

M. prruvidna, Uolfe. Petals
white, tiimrd with lilae: sepals liKht brown. Peru. —M. Pour-
t'ltij-ii. Hort.^M. Veitehiana X M. Shuttleworthii. Fls. vermilion,
tluslied witli onuii^e-yellow, and niarUed with numerous brownish
red ilots. C.M. 17::i7;t. Und. U:3S7.—J\/. Sc/irori/m(Jm», Hort.
.*^epals abruptly contracted into yellow tails, the dorsal arched,
the lateral inueti recurved, thickly ."i-nerved, bullatc, white marked
with red. Peru (?). B.M. 7.S.'i9.— il/. Toniliizii, Woolward.
Peduncle slender, 1-fld.; sejials cnimate at base, whitish citron-

colored inside, elont^ated into slniiler yellow tails. Costa Uica.

—

M. rrriAsa, Uolfe. Perianth straw-.NclJow, densely spotted with dull

purple; lip dull red-purple. Colombia.

—

M. Xiphrrcn, Reichb. f.

Allied to M. niuacosa: fla. small, purple, on tall slender sts.

Colombia. HeINMCH HaSSELBRING.
George V. NASH.f

MASSANGEA (named for a Belgian horticulturist,

]VI. Masstinge de Louvrex). Bromcliaci'se. A disputed
genus; by Hentham &. Hooker included in Ctiraguata,

and by Mez combined with Guzmania. The single

sjx'cies admitted by Wittinaek in Engler & Prantl, M.
miisnica, Morr., becomes Ouzmania musaica (Tilldndsia

miimica, Lind. & Andr6. T. mosaica. Hort. Vricsia

musnim, Ilort.), by the Mezian disposition (see Vol.

Ill, I).
1 119). It is a good warmhouse subject.

MASSONIA (Francis Masson, 1741-1805, collector

in S. .\fr.). LiUaccsp. South African bulbous plants, of

more thtm 30 si)ecies, allied to Allium; rarely grown as

pot-i)lants in the greenhouse. Plants with 2 or 3 very
broad opijosite lvs., and a very short scape so that the
usually white or greenish fls. are borne in a sessile or
nearly sessile globose head at the .surface of the ground
surrotmded by several membranaceous bracts: perianth

with a cylindrical tube and narrow spreading or reflexed

nearly equal segms. ; stamens 6, inserted at the throat,

the filaments more or less united at the base; ovary
3-cellcd and many-ovuled, becoming a membranaceous
3-valved caps. M. puslulala, Jacq., has an ovoid bulb,

1 in. tliam., ribbed tuberculate broad-oblong lvs., ana
greenish fls. in the cup of pustulate foliage; perianth-

tube cylindrical, the segms. narrow and spreading;
stamens long and upstanding. B.M. 642. G.C. III.

39:44.—An odd plant, requiring warm greenhouse con-

ditions. L. H. B.

MATRICARIA (mater, mother, from its use in dis-

ea.ses). ('onipti.titsp. Matricary. Wild Chamomile.
Annual or perennial weedy herbs, often heavily scented.

From Chrysanthemum it differs mostly in the

achenes, which are 3-.')-ribbed on the interior face and
ribless on the back; also in having a higher or more
conical receptacle, and bracts in few rather than many
series.—About 2.5 species in many parts of the world.

Tin; foliage is much cut or diviflcd into thri-ad-like

divisions. The matricarias are border plants in cult.,

and others an; intro. weeds. They .are commonly con-
foimded with species of ("hrysanthemum and feverfew.

The M. ciimii jilcnn of the trade is a form of Clirysan-

tlumium I'arthfiiium (var. luhulnswn). It is a good
hardy annuid, with white double heads, growing 2 ft.

tall. Matrictiriius demand the care given to aimual
chrysanthemums. The threi; following are annuals or

biennials.

inoddra, Linn. {Chrysdnthemum inodbrum, Linn.

I'l/rHhrum im)dt>Tum, Smith). Nearly or quite glar

brotis, branchy, difTu.se animal, 1-2 ft. tall, from Eu.
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and Asia: Ivs. many, sessile, 2-;i-|)inn:itely divideil or
dissected : lieads 1 ' > in. across, teniiinatinf; the branches,
with many acute white rays: achenes inversely pyi-am-
idal, with :i« cons|)i<Mii)as ribs. Not uncommon in

fields ea.stwaril. \'ar. plenissima, Horl. (var. lijiiddsa,

var. miiiliphj.; M. gninditloni. Ilort. not Fenzl), is a

2333. Matricaria Ctiamomilla. iXH)

common garden plant with very double clear white
large heads. It is floriferous, and the fls. are fine for

cutting. G.C. II. 12 : 753.—It often persists and blooms
the second year. FoUage Uttle or not at all scented.

_ parthenoides, Desf. {M. capensis, Hort., not Linn.
Anthemis parthvnoides, Bemh. Clirysdntheinum par-
thcnibdes, Voss). Annual, or biennial under cult., 2 ft.

or less high, soft-hairy when young, but becoming
smooth, bushj' in growth: Ivs. petiolate, twice flivided,

the ultimate segms. ovate and often 3-lobed: fl.-hcads

loosely corymbose, in the garden forms usually double,
white.—A handsome plant, probably of Old World
origin, useful for pots, and blooming till frost.

Chamomilla, Linn. {Chamnmilla officinalis, Koch).
Wild Chamomile. Fig. 2333. Glabrous erect much-
branched annual : Ivs. 2-3-pinnate, with segms. short and
very narrow-hnear, giving the If. a finely dissected

appearance: heads rather large (nearly 1 in. across), on
terminal peduncles, with 10-20 truncate white rays;

bracts of involucre of about equal length, the edges
searious; receptacle without scales, elongating and hol-

low as anthesis advances: achene with 3-5 faint ribs

and no border at top. Fields, Eu. and N. Asia; run
wild in E. U. S.—Very similar in appearance to Anthe-
mis Cotula (Fig. 219), but lacks the scales between the
central florets and has a different odor. The name
chamomile, or sometimes spelled camomile, Ls applied
both in Matricaria and Anthemis. L H. B.

MATRIMONY VINE: Lyrium,

MATTEUCCIA (from C. Matteucci, an Italian physi-
cist). Pobfpiidiuce^. A small group of north temperate
ferns with Ivs. of two sorts, the sterile gro\ving in

crowns from erect rootstocks, and the fertile growing
from the interior of tlie crown. Our species is known as

the ostrich fern and is one of the most easily cult., as
well as one of the handsomest of our native species. It

multiplies rapidly by offsets sent out from the root-

stock. Known also as an Onoclea or Struthiopteris.

For cult., see p. 1217. For further botanical relations,

see Onoclea.

Struthiopteris, Todaro {Struthidpteris germdnica,
Willd. Oiioct'aiSlndhiuplerix, HofTm.). Ostrich Fern.
Lvs. (sterile) 2-t) ft. long, with the lowest pinna; grad-
ually reduced: fertile lvs. 1-2 ft. long, pinnate, with the
margins of the pinna; closely inrolled and covering the
sori. Ku. and N. E. N. Amer.—Willdenow regarded the
American species as distinct, but by most botanists it

is considered identical with the European species.

L. M. Underwood.

MATTHIOLA (Peter Andrew Matthioli, 1500-1577,
Italiiin physician and writer on plants). Sometimes
(and originally) spelled Mathiota. Cruciferie. Stock.
GiLLiFLOWEH, when used at the present day, means
Mattliiola or sometimes Cheiranthus; formerly it desig-

nated Dianthus Caryophyllus. Familiar flower-garden
and florists' subjects.

From Cheiranthus, the wallflower, this genus differs

in its winged seeds, which are as broad as the partition,

the stigma-lobes erect or connivent and often thickened
on the outside, the silique not 4-sided (terete or com-
pressed). Of Matthiolas there are probably 50 .species,

widely distributed in the Old World and Austral., 2 in

S. Afr. They are herbs or subshrubs, tomentose, with
oblong Or linear-entire or sinuate lvs., and large, mostly
purple fls. in terminal racemes or spikes.

The true stocks (l"ig. 2334) are of this genus. The
Virginian stocks are diffuse small-flowered annuals of

the genus Malcomia (which see). Stocks are of two
general types,—the autumn-blooming, Queen or Bromp-
ton stocks, and the summer-blooming, ten-weeks or
intemiediate stocks. By some persons these classes

are made to represent two species, M. incana and M.
aiiniM respectively. It is probable, however, that they
are garden forms of one polymorphous type. Even if

distinct originally, it is not possible now to distinguish

them by definite botanical characters.—Stocks are
amongst the most common of all garden flowers. The
two types cover the entire blooming season, particu-

larly if the earlier ones are
started indoors. Most of
the garden forms are
double, although some of
the single types are desir-

able for the definiteness
and simplicity of their

outlines. The colors are
most various, running
from white through rose,

crimson, purple and parti-
colored. The flowers are
fragrant. For culture and
for further discussion of
the plant, see Stock.

incana, R. Br. Common
Stock. Biennial or per-
ennial, becoming woody
at base, but usually
treated as an annual:
erect - branching, closely

tomentose-pubescent, the
sts. stiff and
cylindrical:
Ivs. alternate,

tapering into

a petiole,
long - oblong

or oblanceolate, entire,

obtuse: fls. with saccate
lateral sepals and large

petals with long claws and

2334. Ten-weeks slock- w i d e - s p r e a (1 i n g limb,

MatthioU incana var. annua. borne on elongating stalks

( X }i) in an open, terminal erect
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r.uviiio: siliouos booominp 3-4 in. long, erect. Medit.
rojiioii; jilsti Isle of Wight.

—

M. ghbrata, DC, is ii gla-

bri>us funii.

V:ir. &nnua,Vu&s (,.V. annua. Sweet. M. grxca, Sweet).
TeN-WKKKS. or iNTKK-MKniATK STOCKS. Fig. 2334.

Annu:U. less wnoily. blooming earlier.— .\ shining-lvd.

variety is knowni. \'ar. autumnalis, Vo.s.s. .\utuniii-

bUxmiing or Bronipton stocks.

bicdrnis, DC. Half-shrubby, straggling annual or

biennisU: fls. smaller than those of M. iiicana, inn'iilish

or lilac, fnigrani b>- night, closing by day: jiod terete,

long, 2-horned: Ivs. pinnatifid, or the uiipermost entire.

Greece, Asia Minor. (!n.M. 3:2'jr).

.V. coronopifdtia. DC. Perennial, somewhat woody at base,
hoalT-puboseent : Ivs. linear-oblonp, sinnatc-lobtMi or somewhat pin-

natiAd: petals wavy, vinous purple. Sicily. B.M. 7750.

—

M, niatlcr-

^n.'i.<, Lowe. Woody at b.ase, spreadinR: Ivs. lonR-lanceohite, acute,

goft-tomcntocse. usually entire: fls. pale violet, or violet-purple,

rarely white, fragrant. Madeira. Gt. 1;.354.

—

M. peilemontana,
Hort. .\pparently a form of M. varia: fls. liEht rosy purple: decora-
live for the rock-garden. G. C. III. 53: 149.

—

M. sinwWt var. oi/hi-

fin. Kouy. A Fouc. {M. oyensis, M6nier), is figured in U. M. 77013,

where it is said that "the name oyensis has been corrupted in gar-

dens to ohicnsis and chinensis." The plant is from the lie d'Veu
(Insula Oya, whence the name) on the coast of France. It is an
annual or biennial, with sinuate-toothed Ivs., hairy, and with large

white fragrant fls. Not known to be in cult, in this country.

—

M.
nirta, DC Italy and Greece, a variable species, some forms of

which may appear in cult. Perennial: Ivs. linear, obtuse, entire,

canescent: petals oval, undulate, purplish.
T fT R

MAURANDIA (after Maurandy, professor of botany
at Cartagena, Spain). .\lso written Maurandya. Srraph-
ulariacc^. Perennial herbs, grown for the .showy flowers

and for the climbing habit of some of them.
Bofanically, this genus is near to the snapdragf)n,

though the throat of the fi. is not closed. The plant

2335. Maurandia
Lophospermum.

known to the trafle chiefly as Maurandia antirrhiniflora

is now referred to .Vnlirrhinurn. (Sec Antirrhinum,
Vol. I, p. 30.5, where this plant is described and figured.)

It is a climber and requires the cult, of maurandia.
Maurandia.s climb by the twisting of tht^ If.- and fl.-

gtalk.s. They arc glahrf)us or pubescent : Ivs. alternate,

or the lower ones opposite, triangular or halberd-shaped,
angular-lobc'l or coarsely toothed: calyx .'j-i)arl(;d;

segms. narrow or broa<J; corolla-tube scarct'ly bulged
or gibbous at the ba-se, e.s.sentially funnelform, with
beardc'i lines instead of a palate; posterior lip 2-cut;

anterior lip variou.sly parted ; stamens 4, didynamous:
fr, a caps, with winged or wingless stieds.—About fj or
8 specify of Mexican and Arizonian plants, mostly
climbers, with showy, irregular tnimpet-shaped fls.,

white, rose, punile and bhie, the throat usually white
or light -colored, snnic\vh:it 'J-lippcd.

Tcihaps the commonest cuUi\:itcd species is M. Bar-
claiana, which is prociuable in a greater range of colors

than the others. M:uu-andi;is are ilcsirable vines for

winter-flowering in cool greenhouses, but^ since they
bloom the first year from seed, they :u'e almost wholly
grown for summer bloom outdoors and treated like

teiuler annuals. They have a slender habit and grow
about 10 feet in :t .sea.son. In autumn the vines may be
taken up :uid removed into the ho\isc if desin^d. In

some of the rcccMitly introiluccd species the habit is

prostrate or iiendulous rather than climbing.

M;iur:mdi:i.s (•:in be incrcase<l eitlicr by .seed or cut-

tings. \\'hen gro\\^^ from seed, the (lans or flats shouhl

be given a liberal amount of crocks, and this ccjvered

with some coarse material. For a compost use four

jiarts new loam, two parts leaf-mold, one part sand,

well mi.xed together. Fill the pans to about ' i inch from
the top, finning the material. For covering t,he seed.s,

screen some of the comjjost and cover about three times

the size of the .seed. Water with a fine rose. Place

the pans in a house with a night temjierature of 60°.

Cover with glass and keep sh;ided until they start to

germinate. When large enough to handle, pot off into

2- or 2,12-inch pots, using tlie same compost, adding
about one-fourth part of well -decayed cow-manure.
When intended for the conservatory, they should be
shifted along until they are in G- or 7-inch iiots. For
these larger sliifts use a compost of four jjarts of fibrous

soil, one part each of cow-manure and leaf-mold, .and a
small amoimt of bone-meal. Maurandias can also be
grown from cuttings taken any time after the middle of

January, using an intermediate propagating-bed and
grown "on as above stated. For their general culture,

they like a night temperature of !i5° to 60° with a rise

of 10° to 1,5° with sun heat. Water should be given

when they show a dryness at the roots. On bright days
they should receive a good syringing to keej) the foliage

clean and healthy. When they have filled the soil

with roots, liquid manure given about once a week
will keep them vigorous. Train the shoots and give

them additional room as they may require. Maurandias
are largely grown for baskets, vases and the like. The
most troublesome insects are red-spider and aphids.

Syringe to keep the former in check and fumigate fre-

quently for aphids. (J. J. M. Farrcll.)

A. Plant climbing.

B. Seeds tuberded, wingless: calijx-scgms. narrow: Ivs.

hastate, not serrate. (Subgenus Eumaurandia.)

c. Calyx distinctly glandular-pilose; segms. long-attenuate.

Barclaiana, Lindl. U.sually, but not originally,

written liarelayana. Climber, somewhat woody: Ivs.

angular, cordate, acuminate, the ])etioles longer than the

blades and twining: fls. about 3 in. long, downy outside,

deep purple, personate; upper lij) of corolla with 2

transverse rounded lobes, the lower lip with 3 roundish

ovate lobes. Mex. B.H. IIOS. L.B.C. 14:1381. V.

5:3.53.—The following trade names advertised like

.species-names are presumably all color-varieties of this

species: M. alba, M. alhijlora, M. Emeryana, M. ro.iea,

M. Luceyana, M. purpurea grandiflora, M. varius. The
last is a trade name for mixed varieties.

cc. Calyx glabrous, shorter.

scandens, Pers. {listeria scdndens, Cav. M. semper-

Jlbrens, Ort.). Shnibby below: Ivs. halberd-shaped, long-

acuminate, the margins not toothed: fls lavender-col-

ored; throat white. Mex. B.M. 460.—Cult, in S. Calif.

BB. Seeds with a lacerated or irregular wing: calyx-segms.

leafy and broad: Ivs. triangular-ovate, serrate.

c. (Corolla-lobes obtuse or even notched.

erubescens, Gray (Lophn.fpfrmum erubiscens, Don).

Woody climber, glandular-hairy: Ivs. somewhat trian-
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gular in outline, sprrato: petiole as well as podiinolc
twining: fis. :i in. lonfj, rosy pink. Mcx. H.M. '.iO'A",

303S (as L..sc(im/ai.s). B.R. laSl.Ci.C. 11.20:501.—Cult.
in S. Calif.

re. CoroUa-lubcs iiwrc acute.

Lophospermum, Bailey, nom. nov. {M. scdndens,

Gray, not, I'ers. LophoKpiTmnm scihidcnn, D. Don).
Fig. 233.5. IVrhap.s a botanieal variety of the preeeding.

Br.inches long and slender, glanilular-pube.scent : Ivs.

oi)po.-;ite below and alternate above, (cordate, subacute,
miequally toothed, the ]ietiole tw'ining: corolla twice
as long !is caly.x, rose-purple, obscurely dotted outside,

the tube white; lobes triangular ovate, acute or the
lower ones nearly obtuse. B.M. 3650.—A handsome
plant. A hybrid nith the preceding is showTi in B. 5:

242. The plants passing in gardens .as M. scandens
need to be worked over botanically.

AA. Plant not climbing, although with pendulotis or lop-
ping growth.

Purpusii, Brandegee. Ascending, pendulous or pros-

trate, 12-U) in., leafy, with tuberous rootstock: Ivs.

long-stalked, more or less triangular-ovate: fls. axillary,

long-peduncled, punjle-carmine, beautiful. S. W. Mex.
•

—

A. showy tender perennial, blooming the first year
from seed, of bushy growth; tubers may be stored in

winter. Differs from M. erubescens in being more
glabrous and bearing smaller fls.; Ivs. often entire-

margined.

^f. Comdttii, Hort.. that has been listed in S. CaHf.=M. scan-
dens, Pers.

L. H. B.t

MAURITIA (after Prince Moritz, of Nassau, 1567-

1665, patron of Piso and Marcgraf ; by his aid a Natural
History of Brazil wa.s published). Palmacex, tribe

Corijphinie. Very graceful fan palms, very little grown
in America except in botanic gardens.

Stems very slender, obscurely ringed, almost spine-

less: Ivs. pinnately flabelliform, semi-circular, orbicu-

lar or wedge-shaped, the lobes lanceolate, acuminate;
rachis long or short; petiole cylindrical: ovary perfectly

3-celled.—There are 6 or 7 species, all Trop. American.
Mauritia must be grown in rich soil in a very hot moist
house with a day temperature of 80-85°. The pots of

small plants are often partly submerged in water.

G.C. 11. 26:491.

fiexuosa, Linn. f. Moriche Palm. It.-i Palm.
Sts. without stolons, in nature often 90 ft. tall: Ivs. 20-

30, erect-spreading, 9-16 ft. long; blade 2'^-^ ft. long,

yellowish beneath; lobes ys-lH in. wide; petiole stout,

rigid, semi-cylindrical, equaling the blade: fr. nearly 2
in. long, depressed-globose; seed IJ long. Trop.
Brazil.—Offered in 1889 by Reasoncr Bros. In the
.Amazon delt.a this palm grows to 150 ft. or more in

height, with a trunk often 30 in. diam. at base. "The
fr. is spherical, the size of a small apple, and covered
with rather small, smooth, brown, reticulated scales,

beneath which is a thin coating of pulp. A spadix
loaded with fr. is of iirunen.se weight, often more than
two men could carry between them."—Wallace, "Palms
of the .Amazon." It forms extensive forests, and pro-

vides material for subsistence and arts of the Indians.

N. Taylor, t

MAUROCENIA (.1. F. Mauroceni, Venetian senator

and horticulturist). Cdnatracesp. One shrub in S. Afr.,

producing a drupe as large as a cherry and called

"Hottentot cherr>-," M . frangularia, Mill. (A/, capen^a,
Sond. Caufsine Mauroc'enia, Linn.). Glabrous, 4-6 ft.,

with 4-angIed twigs: Ivs. eoriaceou.s, opposite, entire,

.suborbieular to elliptical or obovate: fls. small, green-

ish to white, in a.xillar>' clusters; calyx very small, 5-

p.irted; petals 5, exceeding the calyx; disk ring-like;

stamens 5, exceeding the petals: dnii)e somewhat juicy,

with a hard stone. Cape of Good Hope region.—Appar-
ently not in the tra<le.

MAXILLARIA (Latin, maxilla, jaw; referring to llie

mentvun). Orclddacese. Mostly p.seudobulbous epi|)hy-

tic uri'hids, resembling lycaste in general apjjearance.
Rhizomes short or long, creeping or erect, and clothed

with distichous Ivs. : |iseudobulbs clustered or scattered
on the rhizome, 1-2-lvd. or densely distichophyllous at

C f

l^j

.:,^^^J i

2336. MaziUaria grandiflora. ( X nearly ^
the apex of the rhizome: Ivs. leathery or subfleshy,

plicate or plane and keeled, distichous: sepals subcqual,
free from each other but united with the foot of the

column and forming a projecting mentum; petals

similar or smaller; labellum 3-lobed, movably articu-

lated to the foot of the column; lateral lobes erect;

middle lobe with longitudinal callosities; the scape
ari.ses apparently from the base of the pseudobulb, on
the very young leafy axis, but lower down than the

corresponding new growth; pollinia 4, seated on a
broad, scale-like stipe.

—

Over 1(X) species, dispersed at

various altitudes in Mex., Brazil and the W. Indies.

About 15 species are offered by dealers in .\mcr.

Many of these have small fls. and are of value only

in collections. They are, however, easily grown, and
blossom profusely. Among those given below, the

large white-fld. M. grandiflora and M. venu.sla, and
the white and purple .1/. Sanderiana are probably the

best s[)ecies. The disti(thous arrangement of the Ivs.

distinguishes this g(^nus from Lycaste. For AI. Ilar-

riaoniu' and M. tetragona, see Lycaste.

Maxillarias are of Ciisy culture, and can be grown
under various metlK)ds of treatment with fair success.

The best compost consists of clean peat fiber taken
from the several spcc^ies of Osmunda, and live .sphag-

num, both chopped rather fine and well mixed together.

.\fter the receptacle is half filled with clean <lrainage and
the plant properly placed, the compost should be pressed

firiidy in around the roots, interspersing it with nodules
of charcoal. In their native habitats, many of the
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finp-itx)to<l species ctow on rocks and t.roos witli veiy
littli- t-oinixvst altai-luxl. The base of the p.seinlohullis

or rliiionie shouKl n>st on a i'on\ox surfai-c raised a
little alnive the rim of the jiot wlieii tinislied. Maxil-
larias deh^ht in a eool, .moist, shaded Imatioii at all

se:isons; the winter tomporatiiR' should not cxeeed

2337. Maxillaria Sanderiana. ( X 'A)

58° F. by night and not over 60° or 6.5° by day. Dur-
ing summer they iimst be grown as cool as possible with
ventilation at all .se;uson.s when adrai.ssible, especially

in wet hea\'y weather. Water should be given in

abundance while the plants are growing and not too
sparingly when at rest, as the plants are subject to

six)t if kept too drj'. Weak liquiil cow-manure is bene-
ficial occjisionally during root-action.—Maxillaria has
two recognized horticultural groups or sections; viz.,

caulescent and stemless. The caulescent section

embraces .1/. tenaifolia, M. vaniihilis and kindred
species, having scandent rhizomi's and often obscure
flowers. These shoulil all be grown under pot culture
and afforded supports to climb on, such lis small cylin-

ders or rafts of o|X;n woodwork with a little cf)mpost
worked in the openings, or osmunda rhizomes sujjported
obliquely in the pots to which the plants can attach
them.selves as they grow upward, and thus be sui)i)lieil

with moisture for the young roots. To the stcml(-ss

section belong those with clu.st(-red pscudobulbs, a.s

M. ffrart'liflora, M. luteo-alha, M . jncta, M . Saiidcriarui

anfl M. VKTiunla. Some of the these have very showy
flf)wers. Nearly all do bc^st under pot culture. M.
•Sanderiana and others are exceptions, however, and
grow Vjest under basket culture, not too much com-
fKjst and an airy position. Demand for maxillaria-s not
being great, the market usually relies on new importa-
tions, but stock may also be incnuused by division

between the p.seudobulbs as the plants start new action.

(Robt. M. Grey.;

anffwdi/oHa, 12.

r^l'^tcantula, 8.

S^u-rjitn, f's, 7.

Krandiflora, 2.

HoiitU:ai)a, 11.
Lehrnannii, 3.

INDEX.

Lindenia^, .5.

LiiuUni/tna, 5.

lut/jo^alba, 0.

picta, 0.

rufactnfl, 7.

8andcriana, 4.

striata, 10.

tcnuifolia, l.'i.

v.'iriabiliH, 12.

vr-nuflta, 1.

KKY TO TlIK Sl'Kl'IKS.

A. Psvuiiohulhs fhisfirid on thr rrftpiny
rhizttfnr.

B. Flu. nittslh/ vhitt , Imyc and nhnri/.

e. .S'( /la/s lonii-liinciiiUitt 1. venusta
CO. Scpah hriKiti, omitr, Iridngnlnr or

(ihlnnfj.

D. Middle hln uf Ihr lahrlliim

toiiguc-likc 2. grandiflora
'A, Lehmannii

i)i>. Middle lobe uf the lahtltuni

rounded 4. Sanderiana
.5. Lindenise

BB. Fls, uellow and brown.
c Sepoh and petnU nearlj/ alike,

oblong 0. picta

7. rufescens
CC. Sepals and petals tlissiniihtr, the

latter amaller S. elegantula
il. luteo-alba

111. striata

AA. PseiidobnU>ti more or less distant, on
an asecnfling rhizome: hs, grass-like:

Jls. small and numerous 11. Houtteana
12. variabilis

Ki. tenuifolia

1. ventista, Lind. & Rcichb. f. Pscudobulbs oblong,
compressed, 2-lvd.: Ivs. oblong-lanceolate, acuminate,
l)Iane, 1 ft. long: scapes 6 in. long, bearing a single

glistening white II. 6 in. across; sepals and jM'tals long-
lanceolate, acuminate, .s])reading; the lateral sepals

wider, labellum much smaller; middle lobe triangular
recurv(Ml, obtuse, yellow; lateral lobes very obtuse,
bordered with reil; tlisk with a rounded, hairy callus.

Winter and spring. Colombia. B.M. .5296. G.C. III.

12:367 (abnormal).—A large-fld., showy species.

2. grandifi6ra, Lindl. Fig. 2.336. Pseudobulbs clu.s-

tered, oval: Ivs. erect, i)lane, keeled, ovate-oblong, 1 ft.

long: scapes erect, 3-6 in. long, bearing solitary, large

white fls. 3-4 in. across; sepals broadly ovate to oblong;
petals ovate-acute, suberect, with recurved tips;

labellum saccate, white, much-striped with puri)Ie on
the sides; middle lobe tongue-like, white, bordei-ed with
yellow. Aug. Peru and Colombia. I.H. 17:14.— .V

very showy and beautifid plant.

3. Lehmannii, Hi;ichb. f. Fl.-stalks nearly 1 ft. long,

bearing white fls. nearly as large as those of Lycaste
Skinricri; side lobes of the labellum light ocher outside

and light reddish brown with chestnut veins inside;

middle lobe triangular, wavy, sulfur-color. Ecuador.
—Resembles At. ijnindiflora, but distinguished by the
character of the lip.

4. Sanderiana, l{ii(-hb. f. Fig. 2337. Pseudobulbs
orbicular to broadly oblong, 1-1 J 2 in- long: Ivs. few,

6-11) in. long, oblanccolate, plane, keeled: scapes 2-3

in. long; fls. 4 in. across, pure wliite, with the bases

of th(! si^gms. purplish red, broken upward into

blot(rhes; dorsal .sejials oblong-obtu.se, con<'ave; lateral

sepals triangidar-ovatc, forming a broad mentum at

ba,se; lateral lobes of the labellum almost obsolete,

middU^ lobe rf)unded, cris]), bright yellow, throat dark
purplt', with a club-shaped callus. Ecuador. B.M.
7.518. R.H. 1894:.526. .I.H. III. 26:495. CM. .52:414.

O. 1909; 26. A.O. 9:13 (adapted in Fig. 2337).—The
finest known species.

.5. Lindeniae, ilort. (A/. Lindeniana, Rich. & Gal.?).

Plants resembling M. Sanilcrinna, but the fls. larger

and more open: sejials triaMgular-lanceolate, spreading,

3 in. long, jjure white; ijct.uls shorter and wider, erect,

whit<;; labellum fleshy, obovate, somewhat crisp,

recurvi^l, pale yellow, with .5-6 rc^l lines on the latend

lobes. S.II. 1:219.

6. picta, Hook. (M . fusa'ita, Klotzsch). Pseudobulbs

\Yi ill. high, ovate, furrowed, bearing 1-2 [ilane, straji-

shaped Ivs. 1 ft. long: scape .5-6 in. high; fls. nodding;
sepals and petals oblong-linear, a(Hite, incurved, deep
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orannc spotted with imrpic williiii, while with deep
purple spots (lutsiile; labelhiin iibloiin, wliitish, spotted;
side lolies sin;ill, rounded; luiillolx' recurveil, apieuhite.

Winter. Brazil, Colombia. B.M. .•il.')4. H.H. 1,S02.—
lland.^ome.

7. rufescens, Lindl. (M./iusmin, Reiehb. 1'.). Pseudo-
bulbs ovate, subtctragonal, 1-lvd.: Ivs. laneeolafe,

acuminate: scape short, with 1 small 11.; sepals and
petals oblonfi-obtuse, yellow-tinii;ed and spotted with
reddish orange; side lobes of labelluni small, sluirp;

middle lobe elongate, sub-quadrate, emarginate; all

yellow, spotted with crunson. Trinidad. B.R. 1848.

—

Not valuable.

8. elegantula, Rolfe. The bjjses of the segins. white,
the outer halves jiale yellow, marked with chocolate-
color. Nov. G.C. III. 22:420.—From the illustration,

the sepals are ovate-lanceolate. wa\'y and recurved, the
lower pair broader; petals smaller, pointing forward,
concave, wavy, with reflcxcd tips: Ivs. lanceolate-

acute.

9. I&teo-alba, Lindl. Pseudobulbs long-ovate, 1-lvd.,

2' 2 in. high: Ivs. broad, obtuse, narrowetl at the ba.se,

1 ft. long: scapes 6 in. long; sepals .3 in. long, 32in-

wide, tawny yellow fafling to white at the base, brown
on the back, the lower pair drooping; petals erect,

pointing forward, one-half as long, white to brown and
yellow above; side lobes of the labelluni yellow \\'ith pur-
ple streaks; middle lobe recurved, hairy, yellow, with
white margins. Colombia. G.C. III. 43: 16.5.—A robust
species, which soon fills large-sized pans, making very
ornamental plants.

10. striata, Rolfe. Scapes 6-8 in. long, bearing soU-
tary fls. 4—.") in. across the sepals; dorsal .sei)als ovate-
oblong; lateral sepals ovate- attenuate, forming a
broad mentum at the base, often twisted and recurved;
petals narrower, wavfy; both sepals and petals are yel-

low, striped with red-brown; lobes of the labelluni cre-

nate-wavy, white with purjile veins, the lateral ones
recurved." Aug. Peru. G.C. III. 20:631. G.M. 41:705.

11. Houtteana, Reiehb. f. Fig. 23.38. Rhizome erect

or iiscending, clothed with brown sheaths: pseudobulbs
'l-'lYi in. long, linear-oblong, compressed; Ivs. solitary,

6 in. long, linear, obtuse, keeled; scape 132-2 in. long;

fls. nearly 2 in. across; sepals ovate-lanceolate, dirty

yellow outside, red-purple within, with a yellow margin
and spotted below; petals smaller, colored hke the
sepals; labellum without lateral lobes, oblong-obtuse,
yellow with red-brown spots, and an illKlefined callus

on the ba-sc. April. Guatemala and Venezuela. B.M.
7.533.—Fls. last about a month in the coolhouse.

12. variabilis, Batem. (A/, angustifdlia, Hook.).
Pseudobulbs oval, compresseil; Ivs. sohtary, plane,

linear-oblong, obtuse or emarginate: fls. solitary, small,

deep ijurple; sepals linear-oblong, acute, the lateral

ones produced at the ba-se; petals subsimilar; labellum
oblong, refuse, fleshy, membranous at the base; disk

with a small callus. "Midwinter. Mex. B.M. 3614 (as

M. Henchmanni).—X small plant, of interest only to

collectors.

13. tenuif&Ua, Lintll. Rhizomes erect, bearing ovate-
compressed pseuflobulbs at irregular intervals: Ivs.

linear-lanccolat(^ acute, recurved, gr;i.ss-like, i)lan(^; fls

small, spotted and shaded with purple and yellow;

sepals ovatolanceolate, margins revolute, rcflexed;

petals ovate, acute, erect; labellum oblong, reflext^d,

with an entire, oblong callus. Spring. Mex. B.R.
2.5:8.—Not valuable.

M. abbrevi'iia, R<'if;hb. f. FI.s. solitary, on lonK bractcd pediinolcM,
copp<T-<'olore«l. O. 1911: KW.—.W. liinUii. Ue Wild. Peduncles
fiolitjiry or geminate: fl.s. yellow: lip <len.'4ely purplf^-dotted toward
the middle. Brazil.—A/, dichrdma, Rolfe. Related to M. venii.stu,

but the petal.s .sufFuHed on the lower half with light pinkiith purple,
the lip iiiargincd, with same color: sepals white.

—

M . Ftetcheriarui,

Rolfe. \ new snecies intermediate between M. .Saiuleriana and .M.

grandiflora in the form and size of fl.: fls. large, cream-white, with
purple lines: lip yellow. Peru.

—

M. /ntctifleja, iiciehb. f. .Sepals

yellow, bronzy-tinged, twisted; petals cream-colored, twisted and
coiled, warty-margined: lip white, purple-marked. Ecuador. G.C.
III. ;n:.'i.59.

—

M. fun^rea, Lindl. "Fls. with broad purple-brown
sepals and petals, and a darker shining lip, having a broad crest."
Hrazil.—A/. Fuertifenberyidna, Schlecht. I''Is. large, snow-white,
front, part of sepals orange-yellow; middle lobe of lip bordere*!
widi !rcd. Peru. O. 1(112:110, dese.—A/. IleitniHpmxa, Schlecht.
Kls. yellowi.sh white, fragrant. Colombia. O. 1(112: 117, desc.

—

M.
iitr'irniiln, offered by Lager & Hurrell, a trade name only.—A/.
iri'h/oliii, Reiehb. f. Lvs. distichous, oquitant, lanceolate, acumi-
nate: sepals triangular; lip ligulate-pandurate. Colombia.

—

M.
Jahniii/m, Krilnzl. Scape 1-fld.; fls. widely expanded, white; sepals
and petals deep lilac in upper half; lij) yellowish, edged with Idac.
Peru.—A/, phtrnirdnlhera, Hodrig. l-'ls. white or pale yellow,
dotted with purple. Brazil.—A/, inilla, Lind. & Reiehb. f. Plant
small; fls. straw-yellow, striped with red-brown. C'olombia.

—

M.
pusSUii, Rolfe. Scapes solitary, short; sepals and petals brownish
green; lip dark purple, shiny.

—

M. sciirriUs. Rolfe. Sepals and
?ctais elongated, narrow, curved, dark-spotted, 5-G in. long. G.C.
II. 28:65; 32:243, 245. tt tiHeinkich Hasselbring.

George V. NASH.f

MAXIMILIANA (after Maximilian Joseph, first

king of Bavaria, 1756-1825, not Prince Maximilian
Alexander Philipp, as said by some). Palmacea!, tribe

AUdk3e. Tiill pinnate - leaved palms, spineless, with
ringed trunks. Known also as Englerophaenix; see
MaximiluLnea, below.

Leaves with linear pinna; in groups, the midveins and
transverse nerves prominent; raehis bifacial, strongly

2338. MaxiUaria Houtteana. (X^^

compressed; petiole -plano-convex. This genus is dis-

tinguished from Attalea a-s follows: petals of the male
fls. minute, much shorter than the 6 exserted stamens:
fr. 1-seeded: pinn;e in groups instead of equidistant.
From Cocos and Seheeli:i it differs in the above floral

characters and in the plano-convex instead of concavo-
convex petioles. Fr. yellow or brown, ovoitl, with
fibrous or fleshy pericarp and bony endocarp, the latter

3-pored at the base, acuminate at the apex.—Species 3,

St. Kitts, Trinidad and S. Amer. For cult., see Palms.
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A. /•inii.r irrticiUale al /<(j,s7 on .lonw /«ii7 of the rachis.

Maripa, nnuie i,.l//<i/('<i .Wdri/xi, Mart. EiKjtcropluriiix

Miinjxi. Kuntzc^. 8t. tliii-k, vory tjill: Ivs. 15 ft. Idiik;

st'gius. swonl-sliaiHHl, aculi', iliv;nii'ato, tlio Idwoi- ',i ft.

loup, 2 in. wulo, uraduallv diminishing upwanl; s))a(lix

anil spatlie vory woody, tho i\s. very laim' for a pahn,

friHiuontly 'jin. long. Brazil.

2339. Mazimiliana regia.

AA. Pinnx in opposite dusters.

regia, Mart. (Attalea amygddlina, TTRK. Englerophde-

nii riffia, Kuntze). Fig. 2339. St. l.-")-iO ft. high, 12-16

in. thick at the base, 3 times as thick aliovc because of

the persistent petiole bases : Ivs. 1.5 ft. long; scgms. more
slender, paperj', disposed in opposite chisters, the upper

as broad as the lower: spadix about 12 in. long, the

stalk stout: fls. showy and the fibrous fr. al)out 2 in.

long. Brazil. G.C. III. 1: .suppl. Feb. 12.

N. TAYUJK.f

MAXIMILIANEA. liixacese. An unfortunate con-

fusion ha.s arisen in the apphcation of this name. As
Maximiliana { 1H24), it is accepted for a genus of palms
(see above); under the sliglit variation Maximilianea

(1819), it is adopted by Warburg in Kngler & Prantl,

III. 6:312, for tho bixaceous genus usually knowTi as

Cochlo.spennuiii (Kunth, 1822). Different ways out

of the (iifficulty have been suggested. One is to sup-

plant the palm Maximiliana with a new name (Knglero-

nhd'nix), and to hold Maximilianea in place of Coch-
lospermum. Another is to allow the palm name to

stand, being well established, and for the bixaceous

plants to fall back on ('ochlospermum; this conforms
oetter to usage and is the more practicable. (See Engler

& Frantl, Naohtr. I. .")6; O. Kuiitze, Kc^v. (Jen. PI. I.

44.) Still another is to allow both the Maximilian
genera to stand, seeing that they are ditTerently spelled;

but they arc so near alike that conflict would result.

Another alternative is to revise the name Wittelsbachia

(1824; for Cochlospermum, seeing that the hMc.r is

anteflated by the Cochlospermum of Lagasca (1818);

but thLs way of escape need not concern us here. Coch-
Ifwpermum is retainefl in the "noinina conservanda" of

the Vienna Cfxie. Recent authoritieji make the genus
the type of the family Cochloapermncey.

Maximilianea, or Cochlospermum, comprises about
12-1.5 trees, shrubs and subshnibs in tropical and sub-
tropical regions of both hemispheres, littl(^ known as

horticnjltural .subjects: Ivs. alternate, digitate or pal-

mately parted : fls. large and showy, yellow, pedicelled,

MAYTENUS

in fivscioles, racemes or panicles from tho upper axils or

terminal, perfect ; seitals ."i, lUK'tiual, imbricate; ])etals 5,

larg<'; stamens very manv, free, with long anthers;

ovary 1 -celled, with 3-.'i placenta^, the style imdivided

and sleniler: caps. 3-5-valved, with numerous seeds.

M. hibiscddes, Kuntze, Cochlospermum hibiscoides,

IIUK. (('. SI rrdlij'oliiiiii, DC.). Shrul>: Ivs. palmatilid

into 7 loug-:ii'Uininate sharply serrate lobes lighter col-

oreil on the imder side, the ba.sal lobes small: fls. vory
largo and showy, yellow, with oval or obovatc doc])ly

notched ju-lals; the numerous stamens incurved into a

ball-like body in the center. S. Mcx. to (Colombia, W.
Indies.—DtTorod in S. Calif. Hemsley's plate (Biol.

Cent.-Amer.) shows a brilliant fl. 6 in. across.

M. Gossypium, Kuntze, or Cochlospermum Gos-
sypium, DC. {Homlxix (Idstii'/piuiii, Linn.), is apjiarently

not in the trade, although recorded in horticultural

literatiwe. India: a .small imarmed tree: Ivs. pal-

malely H-o-lobed, with slender jK-tiolo, acute lobes,

tomentose IxMiealh: fls. 4-5 in. diam., golden yellow,

in fow-tld. terminal iianiclcs; petals obovatc, notched

:

caps. 2-3 in. long. L. H. B.

MAXIMOWlCZIA: Schimndra.

MAY APPLE: I'n,l„,il,yllum: also Passijtora.

MAYBERRY, JAPANESE GOLDEN: Rubus palmatus.

MAYFLOWER of English literature is the same as

the hawthorn, Cralagus Oxyacantha; of New Eng-
land is Epigwa repcns; of the more western states,

Hepalica.

MAYTENUS (from a Chilean name). Celastracex.

Trees and shrubs in tropical and temperate America,

one of which is cultivated.

Botanically they are near the common bittersweet,

Cclastrus scanilcns. Aside from habit, Mayt.onus differs

from Celastrus in having the ovary confluent with the

disk insteail of free, and the cells are mostly 1-ovuled

instead of 2-ovule(l. It cimsists of evergreen, unarmed
plants: Ivs. alternate, often 2-ranked, stalked, leathery,

serrate: fls. small, white, yellow or

reddish, axillary, solitary, clustered

or cymose; calyx .5-cut; petals and
stamens .5, the latter inserted under
the disk; disk orbicular, wavy-mar-

none or col- ,^ Jiif \X m. ..Sil/)

umnar: caps,

leathery, lo-

culicidally
2-3-valved.
—Species 70
or more, S.

Amer., tropi-

cal and tem-
perate, and
Indies.

Boaria, Molina {M.
chilcnxU, DC). May-
ten, r'ig. 2340. Lvs.

f)vate-lanc(^olate, thin,

glandular -serrate, ghi-

brous: fls. small, axil-

lary, clustered, polygSr

mous, th(! males with 5
caly.x-teeth, petals and
stamens: caps, tho

size of a [lea, 2-v;ilved,

2-seeded. Chile. I5.R.

1702.—A beautiful
evergretai tree, of

graceful habit; in Calif.

15-25 ft. high, but in

2340. Maytenus Boaria, showing
the dehiscing fruit.



MAYTENUS MECONOPSIS 2017

Chile said to attain 100 ft.: liranchlcts iK-iululovis: Ivs.

small: fls. miniito, greenish, inconspiouons; aril scarlet.

Perfectly hardy in Calif, as far north as San Franeisoo,

and highly valued for ornamental planting; recom-

mended :us a street and avenue tree: timber extremely

liard. Prop, readily from seeds, which are produced in

abundance, or from .suckers. J. Buutt D.wy.

MAY-WEED: Anlhemis Cottila.

MAZUS (from the lents or tubercles in the mouth of

the corolla). Scrophidariaccsc. A half-dozen low annuals

or perennials, seldom growii in rock-gartlcns and similar

places in mild climates, .\llied to Rlimulus, from which
it differs in usually having the fls. in subsccund racemes
rather than axillarj- or ordinarily raeemed, trailing

habit and technical floral characters: Ivs. opposite or

rosulate, or alternate above, variously toothed or cut:

fls. small, bluish or white; corolla-tube short, the upper
lip erect and 2-lobed, the throat with 2 projecting [iro-

tuberances; stamens 4, didjTiamous; style slender, with

2-lamellate stigma.—Mostly prostrate, creeping or

runner-bearing herbs in India, Malay Archipelago,

China, Austral., New Zeal.

M. pumilio, R. Br. Small perennial, creeping underground and
sending; up short close-leafy branches: Ivs. tufted, obovate-spatu-
late, obtuse, entire or somewhat sinuate-toothed: peduncles 1-6 fid.,

usually exceeding Ivs., the fls. bluish or white with yellow center.

Austral., New Zeal. Listed as an "alpine."

—

M. radicans, Cheesem.
(Mimulus radicans. Hook. f.). Very low, the erect leafy branches
rising 1-3 in. from creeping or subterranean sts.: Ivs. close, 2 in. or

less long, obovate to linear-obovate, obtuse, entire or obscurely

sinuate: fls. 1-3 on terminal peduncles, j2-^4in. long, white with
yellow center, the tube much exceeding the calyx. New Zeal.

—

M.
replans, N.E. Br. Tufted perennial, 1-2 in. high, the sts. slender,

prostrate and rooting at the nodes: Ivs. opposite, lanceolate to

elliptic, few-toothed: racemes 2-5-fld., erect: fls. purplish blue with
lower lip blotched white, yellow and red-purple: plant somewhat
resembling some of the small lobelias. Himalaya. B. M. 8554. G.C.
III. 53:210 {as M. rugosus).—M. rugdsua. Lour. Annual, without
runners: radical Ivs. obovate-spatulate, crenate-dentate: peduncles
many from the root, 2-10 in. long; fls. blue. India.

MEADOW BEAUTY: Rheiia. M. Foxtail: Alopecurus pralensis

(a meadow grass). M.Pink: Dianthus deUoides. M.Rue: Thalictrum.

M. Saffron: Colchicum. M. Sweet: Fitipendula. M. Tulip:

Cfit'ichorlus.

MECONOPSIS (Greek, poppy-like). Papareraces;.

Poppy-like herbs, annual and perennial, useful as

garden flower plants.

Simple or rarely much-branched plants with yellow

juice, annual or biennial (monocarpic: seeding but once)

or perennial, with showy large yellow, reddish or blue

fls. in c>Tnose racemes or panicles or borne singly: Ivs.

stalked when radical, short-stalked or sessile when
cauline, entire, lobed, or dissected: sepals 2, usually

deciduous; petals 4, varj'ing to 5-10; stamens many;
stigmas forming a globular mass or body on the several-

to many-carpelled ovary: caps, oblong to clavate or

even cylindrical, 1-celled with 4 or more projecting

placenta, opening by short teeth or valves at the sum-
mit.—Species 28 as defined by Fedde (Das Pflanzen-

reich, hft. 40. 1909), in the northern extra-tropical

regions, mostly in Asia, 2 in W. N. Amer. ; other species

have been described subsequently. In 1906, Prain

admitted 27 species (Ann. Bot. XX, pp. .323-3f).5).

The species of Meconopsis have recently come into

much prominence, mostly as herbaceous perennial sub-

jects for borders and rock-gardens. Heretofore these

plants have been known mostly by M. camhrica and
M. hetcrophylla, but within ten or twelve years many
attractive species have been introduc(!(l from the high

elevations in the China-Thibet region. It is probable

that the genus will have a great extension of popularity

among gardeners. Hybrids .already h:ive appeared.

Coming from high altitudes, they may be treated as

hardy plants. They propagate readily from seed .sown

directly in the open in spring, or they may be .started

under "glass anrl transplanted. The aiuui.al-biennial

species may be carried as seeiilings in pots the first

summer .and planted out in autumn if it is desired to
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bloom them the second year. They rccjuirc partial

sluide. The Chinese and Himalayan species are essen-

tiiUly alpines, and it is pr<jl);il)le that they would not

withstand the American simuners without very spe-

cial treatment. Their availability here is yet to be
determined.

aculcata, 5.

bella, 13.

camhrica, 1.

chclidonifolia, 2.

crassifolia, 3.

Dclavayi, 14.

flore-pleno, 1.

INDEX.

grandis, 16.

Henrici, 15.

hetcrophylla, 3.

integrifolia, 9.

latifoiia, 6.

pseudvjintegrifolia, 10.

punicea, 11.

racemcsa, 8.

rudis, 7.

simplicifolia, 12.

sinuaia, 6.

Wfillichiana, 4.

Wallichii, 4.

A. Sts. branching: st.-lvs. pinnate or piiinatdy parted

B. Fls. yellow.

1. cambrica, Vig. (Papuver cdmhricum, Linn.).

Welsh Poppy. Perennial, forming large tufts with

thick roots: sts. slender,

.about 1 ft. high: Ivs. long-

stalked, pale green, slightly

hairy, pinnate, dentate, with
5-7 segms. which are ovate

or lanceolate and toothed or

pinnately lobed: fls. rather

large, long - peduncled, pale

yellow: caps, oblong or ovate,

glabrous, containing reni-

fonn-oval blackish seeds: fls.

standing well above the mass
of attractive foliage. Rocky
woods and shady places. W.
Eu. G.C. III. 19:671; 54:52.

Var. flore-pleno, Hort., is a
double-fld. form. It is de-

scribed as a very showy and
worthy plant, with the very

double yellow fls. striped

scarlet. G.M. 46:373.

2. chelidonifolia, Dur. &
Franch. Perennial, rhizoma-

tous, glaucous, 2 ft., the st.

branching and leafy and glab-

rous above, at first erect

but becoming prostrate: Ivs.

mostly basal, glaucous
beneath, setulose, ovate-

deltoid or ovate-oblong, pin-

nately parted, the segms.

ovate and cut with the ter-

minal part 3-lobed: fls. on
slender axillary wiry pe-

duncles twice exceeding Ivs.,

clear yellow: caps, ovate,

glabrous, small. Cent. Asia

to W. China.

BB. Fls. red.

3. heterophylla, Benth.
{Papuver heterophyllum,
Greene). Wind Poppy. Flam-
ing Poppy. Fig. 2341. An-
nual, glabrous, 1-2 ft.: Ivs. pinnate or pinnately cut,

the segms. diverse on the same plant and varying from
oval and entire or lobed to narrow-linear: fls. brick-red

with darker center, satiny texture; petals broadly

euncate-obovate. Calif., Nev., Ore. G.C. III. 29:413;
55:19.—.\n attractive plant. Var. crassiffilia, Jcpson

(.1/. cra.isifolia, Benth.). Blood Dkops. Rather smaller

and more branching and bearing more fls. : Ivs. mostly
radical, smaller and thicker. Calif.

BDB. Fls. bhte.

4. Wallichii, Hook. (M. WallichiAna, Hort.). Satin
Poppy. Tall, 3-6 ft., somewhat glaucous, making a

2341. Meconopsis hetero-

phylla. CXH)
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mouiui of beautiful cut foliage with nisty hsiirs, the sts.

slender, envt. naniciiliito: Ivs. at base stalked and
pinnatoly partial, the lobes ovate-obliuip: and sinuate;

st.-lvs. sessile, oblons;, ninnatitid: lis satiny, pale blue,

with erinkUnl iMund-M.)beoi'ilate petals; stamens very

inanv with oblonp oranjte anthers: eaps. oblong-

clliptie. Mountains v9.lX)O-10,0lX) ft.). Cent. Asia to W.
China. B..M. 4t>lv><. F.S. 8:753. G.C.
111. 53:147. C.n. 71, p. 626; 73, p
434: 77, p. 348. CM. ,57:637. R.H
1912:204. J.F.3:31,"). 0.7:449; 31:387

AA. -S(."!. ):capc-likc and simple (or cen
none), hearing 1 to many fls. at top,

more or leas leafy: si.-Ivs. rarious.

B. Plant irilh spines or rigid sharp
prickles or hairs.

C. Li'S. distinctly lobed: fls. blue

or purple.

5. acule&ta, Ro> le. Probably
perennial, somewhat (ilaueous,

sparsely hispid-aeuleate (with
short seattere<l prickles), 1-2

ft., leafy: Iv.s. remotely irreg-

ularly pinnatifid, oblonp; or
lanceolate in outline, sejinis.

broad and variously lobed and
obtuse or acute, mostly inickly

:

fls. slcndcr-]x>dicelled, 2-3 in.

across, blue -purple; petals
broadly obovate or obcimeate-
rotundate: caps, broadly obconic, obovate or
oblong. i)rickly and bristly and at length becom-
ing glabrous. W. Himalava, at high altitudes
(10,0(X)-15,t)OOft.). B.M. .5456. G.C. 111. 46:00,
91. Gn. 65, p. 3S4; 75, p. 226.

6. sinu&ta, Prain. Annual and biennial, jjrickly,

1-2 ft. or more, the st. leafy: Ivs. line.ar-oblong,

obtu.se, irregularly sinuate-lobed and the lobes
entire, sjiarsely prickly: fls. pale blue-purple, in

fcw-fld. raccme-hke cj-mes, 2-3 in. diam.: ca])S.

narrow, sparsely prickly. E. Himalaya. Var. lati-

fdlia, Prain, is the fonn in cult. It is vcrj' like M.
aculeata, but differs in les.s-lobcd Ivs., deep pink or
orange rather than pale green stigma, and cai)S.

longer, plant 1-4 ft., with spreading prickles: Ivs.

oblong, about 6 in. long and to 2 in. broad, obtuse,
irregularlv lobed or sinuate: petals IJ2 in. long,

blue. Himalaya. B.M. 8223. G.C. III. 44:202
(as M. sinuaia). Gn. 76, p. 316; 78, p. 240.

cc. Lvs. nearly entire (or not lobed) : fls. blue

or purple.

7. r&dis, Prain. Annual (monocarpic), prickly,

IJ2-3 ft., the spine.s spreading and pale straw-
color, rhizome fusiform: lvs. pricklj' both sides,

oblong-lanceolate, obtu.se or acute, almost entire

or sparingly toothed, narrowed to a wide
petiole, glauce.scent beneath: fls. in raceme-like
cjines, 23^ in. across, bright blue or pale i)ur-

ple, sometimes fluslicd with f)uqjle; petals 6-8,
ovate-oblong, obtuse; stamens numerous, with
blue fHament.s and yellow anthers: caps, sub-
globose or oblong. S. W. Chma, 13,000-15,(K)0
ft. B.M. 8.568.

8. racemdsa, Maxim. Very like M. acukata,
but with entire lvs.: perennial or biennial with thick elon-
gated root, with yellow jjrickles, sts. erect or ascending,
leafy Ix-low, 1-2 J^ ft. : lvs. glaucous, more or less prickly,

the ba-sal ones linear-lanceolate or lanceolate, entires or
obwurely sinuate, the st.-lvs. contracted into short
wingwl petiole: fis. deep purple to pale lihv:, in long
racemose thymes; petals 6 (.5-8), obovate, spreading,
nearly 1 in. long: caps, with small apprcssod seta;.

Cent. Asia to China, 14,000-1.5,000 ft. altitude. G.C.

75, p.III. 42:31; 46:92. G. 34:161. Gn. 68, p. 384;
510.—Offered abroad.

BB. Plant not spiny or prickly, glabrous or only setulose.

c. Fls. yellow.

9. integrifolia, Kranch. (Calhcdrlia intcgrifdlia,

Maxim.). Yellow (!hiniosb Poi'I'Y. Biennial, usually

rcd<lish hairy, 1 J
2-3 ft.: lvs. mostly

radical, linear-lanceolate, to 8 in. long,

entire: fls. on scape-like .sts., many on
each ])lant and a half-dozen open at same
time, cu]i-sliaped, very large (4-8 in.

across), blight sulfur-yellow or primrose-
yellow; jietals 5-10, broadly obovate;

stigmas very many, large and nearly

sessile; stvle wanting. W. China, Thibet,

15,000 and more ft. altitude. B.M. S027.

G.C. 111. 36:240; 46:146; ,50: suppl.

Nov. 11. G.W. 9:534. G.M. 48:287. G.
27:633; 37:8. Gn, 67, p. 286; 73, p. 209;

78, 1). 217. G.L. 20:114. F.S.R. 3:80.

ng. 13:270. A.F. 24:781. (Some of these

references may apply to No. 10).

—

A remarkable and showy plant,

intro. to cult, something more than
10 years ago from the ex]ilorations

of E. H. Wilson. A good garden
subject. A hybrid is announced between
this si)ecies and M. grandis.

10. pseudointegrifdlia, Prain. Closely

elated to M. integrifolia, with which it

has been confused in cult.: differs in all

the scapes being radical, simple and 1-fld., the style

evident and with a narrower stigma. S. W. Thibet.

cc. Fls. purple or reddish.

D. Proper st. none, the fls. borne singly (sometimes tunn)

on radical scapes.

E. Style none; fls. pink-red.

11. punicea, Maxim. Annual (monocaniic), stem-
less: Ivs. tufted, radical, sparsely hairy, ovate-lanceo-

late, acute, entire, tapering to petiole: fis. large and
pendulous on scapes 1(5-20 in. high, arising directly

from the crown, very dark pink and showj'! petals 4,

or more in cult., ovate-oblong, 4 in. long and 2J4 in.

across; stamens many, the filaments flattened: caps,

ovate, 1 in. long. W. China, Thibet. B.M. 8119.

G.C. III. .36:289. G.M. 48:315. G.W. 10, p. 273.

Gn. 67, p. 318.

EE. Style erident, even though short; fls. blue and purple.

12. simplicifdlia, Don. Annual or biennial (mono-
caqjic), stemless, the foliage radical anfl tufted, spa^

ringly hirsute : Ivs. ovate-lanceolate, acute or somewhat
obtuse, entire or toothed, narrowed to petiole: fls.

large (3 in. acro.ss) and showy, clear blue, on hirsute

scapes 12-18 in. high, inclined but not

nodding; petals 6-8, ovate; stamens
many, with narrow filaments: caps,

very narrow. Himalaya. B.M. 8364.

13. bella, Prain. Perennial, very
small, the radical Ivs. only 2-4 in. long;

stemless, the rootstock stout and fusi-

form: Ivs. pinnatisect, the segms,
sni.ill, ovate-oblong: fls. many, on
simple 1-fld. scapes 3 in. or less long,

pale blue; petals 4 or 5, broadly ovate,

P4 in. kmg and 1 J/2 in. acro.ss; stamens numerous, the

filaments blue: caps. J^in. long, pvriform. Himalaya;
local. B.M,S130. G.C. III. 40: 197.

14. Delavayi, Franch. Annual (monocarpic), .5-9 in.

tall, with long thick and fleshy roots: lvs. .all radical,

glaucous, lanceolate, attenuate or cordate at baSe,

glabrous abov(^ and with sparse colored hairs beneath:

fls. solitary on the scapes, half-penduloiis, 1 ' 2^2 in.

2342. Medeola virginiana

—

the Indian cucumber-root.

( X ' 2)
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across. <lcep satiny pvirpR'-bluo; petals t or 5, ovate,

obovate or oblong; filaments colored Siune as petjils,

anthers orange: caps. 2-3 in. long, on an elongating
scape. Yunnan, 11,000-14,000 ft. G.C. III. .")0:.")1.

C!n. 77, p. 274.

1.5. Henrici, Bnr. & Franch. .Vnnual or biennial

(monocarpie), more or less hairj- or sometimes glabrous,
low (about 6 in.), the st. very short or jiractieally none,
the scapes numerous and 1- or 2-fld.: Ivs. linear-oblong
or lanceolate, obtuse, entire, attenuate below: fls. large,

deep pur))le-violet, about 3 in. across; petals ti-S; obo-
v;»te, clawed, spreading; stamens verj' many, short, the
anthers ovate, orange; style slender, exceeding the
ovarj-. W. China.

DD. Proper ft. cridcnl, the flowering branches or -peduncles

not arising fi-om the base.

16. grandis, Prain. Perennial, 3 ft., pubescent:
basal Ivs. numerous, somewhat rosulatc, ovate-lanceo-
late, entire or coarsely toothed, the cauline similar and
short-stalked or sessile: st. scajje-like with fascicled

Ivs. toward top: fis. 3-5 in. diam., in 3's in umbel-hke
c^^nes, brown-purple; petals 6-9; stamens numerous;
style short but distinct. Himalaya. G.C. HI. 37:369.

M. dUclgera, Prain. Probably perennial, with golden brow-n
spreading hairs: Ivs. in a basal tuft, spatulate, subacute, sparingly
toothed, sometimes lobed toward the apex, green above, glaucous
beneath: St. scape-lilce. simple, 1 ft. high: fls. racemose, the petals
and sepals not described: caps, bearing a lobed disk. Himalaya.

—

M. Furrfslii, Prain. .\llied to M. lancifolia: st. simple: Ivs. few,
lanceolate or narrow-subspatulate, obtuse or acutish, entire: fle. 3-5,
in raceme-like cymes, pale blue; petals oblong. Yunnan.

—

M. land-
/''•tin. Franch. Annual or biennial, much like M. Henrici, but the
deep violet fls. in raceme-like cymes : Ivs. narrow-lanceolate or linear-
lanceolate, entire or slightly repand: petals broadly obovate: caps,
narrow-obconic. China.

—

M. nepaulensis, Hort. What the cult,

plant passing under this name (variously spelled ) may be is uncertain.
.U. napaulensis D.C.. is allied to M. Wallichii, but with brownish
purple larger fis., and sparsely long-pilose herbage. M. 7tipalensis,

Hook. f.. is M. robusta. B.M. 5585. M. nepaUnsis, Lem., is a form
of M. paniculata; and M. napaulensis, Walp., belongs to the same
species.

—

M. Oliveriana. Franch. & Prain. Perennial: st. erect,

much branched, 2-3 ft.: Ivs. numerous, ovate-oblong, pinnately
parted: fl.s. solitary or twin, probably purple, the petals rounded and
nearly 1 in. diam. W. China.

—

M. paniculata, Praiu. Tall perennial,
soft-hairy: st. simple or seldom somewhat branched, bearing yellow
fls. in lax raceme-like cymes: Ivs. linear-lanceolate or oblong, sinuate
lobed, coarsely toothed, or rarely pinnatifid: petals entire. Hima-
laya.

—

M. primulina. Prain. .Annual or biennial, glabrous or
sparsely strigose: st. short; Ivs. spatulate to linear-oblong, entire:

scape nearly radical. 1-fld.: fls. Wolet-purple, the petals 6-8, the
inner ones narrower. Himalaya.

—

M. robiisla. Hook. f. & Thorns.
Tall annual or biennial, glaucescent, much branched: basal Ivs.

ftinnately parted: fls. racemose or paniculate, sulfur-yellow. Hima-
aya.

—

M. supcrha. King, .\nnual or biennial, tall and stout: basal
Ivs. sinuate-lobed: st. simple, bearing white fls. in simple raceme-
like cymes. Himalaya. T H R

MEDEOLA (named after the sorceress Medea, for

supposed medicinal virtues). Liliacex. Indi.\n Cucum-
ber-Root, from the taste of the edible root. One
species, a native perennial herb with 2 whorls of Ivs.

and small not showy fls. It is offered by some dealers
in native pl.ants. Medeola is allied to Triilium, although
not suggestive of it in looks. The fls. are umbellate in

the ufjper whorl of Ivs., the perianth-segms. all alike,

colored and deciduous, stamens 6: fr. a dark, purple
few-seeded berrj'. The Medeola asparagoidcs, Linn.,
of the older literature, is Asparagim asparagoidcs.

virginiana, Linn. Fig. 2342. St. slender, 1-3 ft.

high, clothed with flocculent deciduous wool, from a
short horizontal rootstockj, lower whorl of Ivs. .5-9,

obovate-lanceolate, pointed, netted-vciny, lightly paral-
lel-ribbed; upper whorl of 3-5, smaller, ovate Ivs. at top
subtending a se.ssile umbel of small n^urved fls. .June.

Boggy soil, Xova Scotia to Minn., Ind. and southward.
B.M. 1316. L. ,1. B.

MEDICAGO (name originally from the country
Media). Legiiminosie. Medick. Forage plants, and
a few growii for ornament.
Herbs or rarely shrubs, with .small j)innately 3-folio-

late Ivs. and denticulate Ifts., and mostly .small, purple
or yellow fls. in heads or short racemes: stamens 9 and 1,

diadelphous: fr. a small spiral or curved, rough or

pubescent indehiscent 1- to few-seeded jjod: fl. with an
obovate or oblong standard and obtuse mostly short

keel.—Species probably 50 in Eu., Asia, Afr. Four or

5 species have become weeds in N. Ainer. A few are

somewhat cult, for ornament. The one important
species, from an agricultural point of view, is alfalfa.

One species (and ]jerhaps more) is cult, for the odd pods,

which are sometimes used by Old World gardeners as

surprises or jokes, and are occasionally grown in this

country as oddities. See also Scorpiurus. Some of the
medicagoes simulate clovers in appearance, but the
twisted or spiral pods distinguish them. Aside from the
following, 2 or 3 species have been used more or less in

this country for forage, as M. hispida, Willd., and
M. arabica, Huds., both yellow-fid. annuals. M.
orbicularis, All., of S.

Eu., a very small-fid.,

yellow annual .species

with large smooth pods,
may be valuable for

for.age.

A. Fls. purple.

satjva,Linn. Alfalfa.
Lucerne. Fig. 2343.
Perennial, glabrous,
growing erect 1-3 ft.

and making a long tap-
root: Ifts. small, linear,

oblong to ovate-oblong,
prominently toothed to-

ward the top: stipules

awl- like, conspicuous,
entire: fis. in short,

axillary racemes: pods
slightly pubescent, with
2 or 3 spirals. Eu.—Now
widely cult, as a hay and
p.asture plant, being to

the \V. what red clover is to the N. E.; also important
ea.stward. See Alfalfa, and books on forage plants.

AA. Fls. yellow.

B. Plant annual and herbaceous.

lupulina, Linn. Black or Hop Medick. Nonesuch.
Yellow Trefoil. Diffuse, the branches often rooting
and becoming 2-3 ft. long, deep-rooted, and difficult to
pull up: ])lant glabrous or shghtly pubescent: Ifts. oval
to orbicular, toothed: stipules broad and toothed: fis.

small, light yellow, in pedunculate heads: fr. nearly
glabrous, spiral, becoming black. Eu.—Extensively
naturahzed. It has the appearance of a clover. The
yellow clovers with which it is likely to be confounded
have larger heads, which soon become dry and papery,
and the stipules are entire. It is sometimes used as a
forage or hay plant. Of no ornamental value.

prostr^ta, Jacq. St. prostrate: Ifts. linear, dentate at
the apex: stipules linear-subulate: pod glabrous, spi-

rally contorted, 2-seeded, black. S. Eu.—Advertised as
an ornamental plant. Al. elegans, a name for a low
yellow-fid. plant, may be any one of 4 or 5 species.

scutellata, MUl. Snails. Erect or spreading, soft-

Cubcscent: Ifts. broadly obovate or the upper ones
roadly oblong, prominently toothed: stipules falcate,

tootlied at the base: fls. small .solitary or nearly so:

jiod large and prominently reticulated, J 2in. across,

like a snail-shell. Eu.—Growii for the odd snail-like

pods, which are used as surprises. See Caterpillars.

Probably useful also for forage.

BB. Plant perennial and woody.

arbftrea, Linn. Trek Alfalfa. Moon Trefoil.
Two to 8 ft. tall, with hard black wood: Ifts. oval to
obovate, light green, toothed at the top: stipules linear-

acute, entire: fls. orange-yellow, in rather loose, axillary,

2343. Medicago sativa

—

alfalfa. (X)i)
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pciluncleil clusters: jiod spinU, 2-3-see(io<l. S. 1mi. L.R.
C. 14:i;{70.—(Weroil :i.< an on\;inu'ntal i)liint in 8.

Ci^if- L. H. n.

MEDINILLA (.after. Ji^s6 tie Medinilla y Pineda,
govenior of the l*'\>lr(>nes). Mtta-xtomucca'. Choice
Wiinnhovise |il;iiil,s with showy flowers and often with
sliowy braels anil foliajie.

Moilinilla is ilistinj;uislieil from allied genera (none
of which h:us gardeii valvie) chiefly by the ciiiiovis

apjK^ndiiges of the stiunens. The stamens are S, 10 or
12 (twice as many as the jietals), the anterior connective
2-IoIhhI or 2-spnrred, the i)osterior one usually setose or
l-2-lob(Hl or 1-sinirreil: branching shrubs, erect or
climbing: Ivs. mostly ojipositc or whorled, entire, often

fleshy: fls. white or rose, with or without brads, in

p:uiicles or cjines: fr. a berry cro\u\cd by tlic calyx-

iinib.—Species 12") and more, in trojMcal parts of E.
Asia, Afr., and the Pacific region, many of them in the
Philippines. Those prominently described below have
opixjsitc Ivs. and mostly .")-merous fls.

Medinillas are amongst the hamlsoniesl and most
striking of flowering plants, and being of free growth
should be given a jilace in all tropical collections. To
succeed with them, a jiosition attording all the light

possible should be given them. However, they will not
stand strong sunshine, and it is advisable that they
be shaded with cheese-cloth the greater part of the year.
If they are growii under a hea\'y shade, they are not
inchned to flower w'ell. Cuttings of half-ripened wood,
taken in spring, is the best means of proi)agation. These
may be potted singly, in suitable pots, in a mixture of

finely sifted i)eat and sand, with a little powdered
charcoal added. Place them in a tight case, and kee]>

fairly moist, care being taken that the air does not
become stagnant. The night temperature should not
be le&s than 70°. The cuttings will be rooted in about
a month, when they may griwlually be given more air

and finally transferred to a position in the tropical

hou.se. In the earlier stages of growth, the points of the
shoots may be stopped by pinching to encourage
breaks. Later on they will branch freely of themselves.

A good fibrous loam with a third of sharp sand, ad<ling

a little charcoal about the size of beans, is the best

potting material. Pot moderately firm, as this tends to

2344. Medinilla magaifica. A young specimen.

make a shorter-jointed growl li and firmer wood, which
is indispensable for .success in flowering. Three inches
of a shift may be given each time they arc iKUtcd, as

they root freely, but strict atlcnfion must be given to

drainage, as tliey rei|uire plenty of water during their

growing sea-son. .\ night Irinpcrature of not less than
OS" is necessary wlule lliey are in active growth.
Syringe freely on all briglil days, especially the under
side of the foliage, as rcd-sjiider is likely to get a foot-

hold. ,\s autunui approac^hes, gradually lower the
temperature to (10° by night, and gradually withhold
water, giving just enough to keep the leaves plumj).

This ri])ens the wood for flowering. While (he flowers

are forming, as dry an atmosphere as ])o.ssible should be
maintained. .Vfter Howeriiig, the ])lants may be jirimed

into shape, and any repotting done that is necessary.

Medinillas may be retained in the .same-sized pot for

years, after they have attained the desired size, by
shaking out a portion of the old soil each year, when
repotting, and fee<liiig liberally during the growing
pcriotl with maiuire w'aler. M. niiidiiijira is the hand-
somest form, but M . Tcj/smannii (A/, amabilis) is also a
fine variety, the ])anicles being erect instead of pendu-
lous, which is the habit of the former. M. Curlisii is

(luite distinct from the above. It grows well in a green-

house tem])erature of .')()° to .').')° and begins to flower in

the fall, lasting through the winter. The leaves are

much smaller than in the above two species. It makes
an excellent bush plant and should be better known.
Mealy-bug and s<'ale are liable to attack the plants and
they must be kept in check as soon as detected. (George
F. Stewart.)

A. Fls. coral-red or rosy pink.

magnifica, Lindl. Figs. 2:544, 2345. Evergreen shrub

:

Ivs. with 9-13 nerves, which run from various points

along the midrib to the margin or apex, ovate or ovate-

oblong: bracts 1-4 in. long. Philippines. B.M. 4.533.

F.S. 6:.572; 9:968 (splendid). Gn. .51, p. 394. G.C. II.

2:421; III. 49:226. R.B. 33, p. 72;.36, p. .54. G. 31:357.

J.F. 1:.56, .57; 3:298. G.W. 1, p. 6; 10, p. 431. R.H.
18.57, pp. 319, 343; 1890, pp. 102, 103. A.F. 7:1047.—
Other interesting features are the whorled branches,

each one 4-ridged or winged, and the dense ring of

short fleshy proces.ses at the joints between the Ivs. It

can be prop, by .seeds or cuttings of yoimg wood in heat.

M. magnifica is one of the most gorgeous tropical plants

in cult. It has handsome broad, shining, leathery

foliage and coral-red 5-petaled fls., each about 1 in.

across, which arc borne in pendulous pyramidal pani-

cles sometimes a foot long, and bearing 100-150 fls. The
axis and branches of the panicle are pinkish, and the

same color tinges the large showy bracts, which are

sometimes 4 in. long. Hooker says: "Its most beautiful

state is, perhaps, before the full perfection of the fls.,

when the large imbricated bracts begin to separate and
allow the buds to be partially seen. As the expansion

of the blossoms advances, the upper bracts fall off, but
the lower ernes remain and become reflexed." This

remarkable j)lant flowers copiously when only 2 or 3 ft.

high, anfl a large well-kept specimen in bloom is a

worthy ambition of a gardener. The numerous long

bent i)ur|)le anthers, with their yellow filaments, form

an additional feature of interest.

Teysmannii, Miq. (M. amdbilis, Dyer). Exceeds

M. magnifica in size of fls., but lacks the beautiful

colored bracts: glabrous: sts. with 4 crisped or crenulate

wings: Ivs. very larg(^ (12 in. long and 6-8 in. wide),

.sessile, obovate-oblong or elliptic-oblong, acute and
often cf)ncave, wavy-margine<l, 5-nerved: panicle

pyramidal, erect, bracts none; fls. rose-colored, l}^-2

in. diam. ; calyx tnmcate or obscurely lobed ; stamens 10,

Uficurved, with pale violet anthers. Celebes, New
Guinea. B.M. dfisl. G.C. II. 1:373; 17:,561.

javanensis, Blurne. Erect shrub or tree with smooth

4-sidcd branclnw: Ivs. large, se.ssile, elliptic-ovate,
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5-nor\'ed, entire, acute, tinged red beneath: panicle
small and compact, lateral and terminal, the bracts
small and deciduous; fls. pale rdse-color; petals obo-
vate; calyx turbinate, with minute teeth; filaments

white and anthers
W dark pvwple. Java.

B.M.4.5(J!I. J. F. 1:96.

AA. Fls. while.

Curtisii, Hook.
Shrub with slender

drooping branches:
Ivs. with 2 nerves
beside the midrib
which run from the
base to the apex of

the If., sessile, oblong
or ovate-oblong, acu-
minate: bracts min-
ute, at the base of the

spreading branches:
fls. ivory-white, with
purple anthers, to

%in. across; calyx

globose and fleshy,

with a short limb,

petals nearly orbicu-

"Cf^ J - \-'> r lar. Sumatra. B.M.
^,- '/ •- :' > 6730. G.C. II. 20:

621. G.Z. 28, p. 194.

chionantha, Stapf.

Glabrous shrub with
terete gray -brown
branches: Ivs. lance-

oblong, acuminate,
narrowed into a
very short decurrent
petiole, 3-nerved:
cymes axillary, some-
what umbellate, the

bracts minute and acute; fls snow-white; petals broadly
elliptic, obtuse, fleshy, ^s'in. long. Malay Peninsula.

There are many beautiful plants in this genus, but only a few of

them are in cult. The following may be expected: M. Sieholdiana,
Planch. Lvs. oblong, fleshy, opposite, strongly .5-nerved: fls. white.

^4in. across, with purple stamens, in a drooping panicle. Moluccas.
B. M. 4650. R. B. .36. p. :J8.

—

M. specidsa, Blume. Dichotomous or
trichotomous, the branches .3- or 4-angled: lvs. mostly whorled,
nearly sessile, oval or oval-oblong, .5- or 7-nerved: fls. rose in a dense
terminal panicle. Java. B.M. 4321. F. S. 5:482.—,W. vendsa,
Blume. Branches terete: lvs. relatively small, short-petioled, oblong-
acute, 7-nerved, rusty colored above, opposite; fls. rose-color, in

few-fld. cymes; petals oblique-obovate, acute. Malaya. R. B. .30,

P- ^- WiLHELM Miller.
L. H. B.t

MEDLAR: Mespilus.

MEGACLINIUM (Greek, large bed, because of the
ample rachisi. Orchidiiceae . About .50 species of

African epiphytic orchids, nearly all tropical, requiring
the treatment given Bulbophyllum, which they resem-
ble in habit but from which they are distinguished by
having the bracts and fls. attached on cither side a
flattened rachis and the lateral sepals shorter than the
curved free dorsal sepal: herbs with strong creeping
rhizome, pseudobulbs usually globose or ovoifl and
bearing 1 or 2 lvs.: fls. sm:ill, yellowish, browni.sh, pur-
ple, variously spotteil, on the almf)St leafy end of the

scape that ari.ses from the base of the pseudobulbs;
petals smaller and narrower than the .sepals; \\\i jointed

to the foot of the column, mobile, entire, denticulate

or 3-lobed; column .short, winged on both sides: scape
usually only a few inches high, .sometimes 18 in.

M. biifo. Lindl. f Bulbophyllum bufo. Reichb. f. ). liachis green,
long-linear. S-9 in. long anrl •2in. wide, bearing small brownish fls.

wilh darker spots: lip dark purple, flat, the base ovate-orbicular.
Sierra Leone. G.C. 1841 ::j4S.— .V/. Cldrkei. Rolfe. Rachis light
green in center and margined and spotted purple-brown. 6-7 in.

long. falcate-en.siform, obscurely repand-crenulate: fls. purple-brown
specked on green: lip recurved, the ba.se ovate. W. Trop. Afr.

—

M.

2345. Medinilla magnifica.

ebtiTneum, Pfitz. Scape as long as lvs., and rachis as long as scape
and irregularly dilated: fls. and rachis yellowish white; ends of petals

an(l the dorsal sepal yellow. W. Afr.

—

M. falmtum, Lindl. (fJulbo-

phyllum falfTatuiii, Reichb. f. ). Rachis brown-green, linear-oblong
anil somewhat falcate, p.cute, tliin-niarji;incd, 2^ in. long: fls. dark
l)rown-red on upper parts and greenish yellow on lower aegms. ; lip

triangular oblong, obtuse. Guinea. B. R. 989.

—

M. leucorhachts.

Rulfe. Rachis white, }-:jin. broad and 3 in. long, falcate-ensiforni,

oijscurely crenulate: fls. velvety yellow; lip recurved, the broad base
fimbriate. Upper Guinea. B. M. 7811.—A/, littescena, Rolfe. Scapes
less than 2 in. long: rachis very narrow, 1 H in. or less long: fls.

honey-yellow, small and nearly sessile: resembles M. minutum, but
the rachis much narrower and the dorsal sepal acuminate. W. Afr.—M. maximum. Lindl. Rachis purple, 4—5 in. long and J-^in. wide,
ensiform, undulate, the scapes 1-1 M in. long with tubular sheaths:
fls. purple: lip oblong, obtuse, the base broad and denticulate.
Guinea. B. M. 5936 (as M. purpuratum).

—

M. miniilum, Rolfe.
Very small, the scape only 1 J-2 in. long, the rachis purple-brown,
oblong, crenulate, bearing about a dozen blooms: fls. dull maroon
and greenish yellow, fleshy; lip cordate-ovate, obtuse, reflexed at
apex. L'pper Guinea. B. M. 7314.

—

M. platyrhachis, Rolfe. Rachis
much dilated, 4-6 in. long and 1 in. broad, crenulate, greenish
yellow, spotted white and brown, lengthening in bloom: fls. many,
yellow-green; lip fleshy and tongue-shaped, recurved, the lateral

lobes small. Cent. Afr. B. M. 7946,

—

M. purpuraltim, Lindl.=M.
maximum.

—

M. purpureorhdchia , Wildm. Large, the scapes lateral

and stout, 12-14 in. long: rachis broad and flat, undulate and slightly

twisted, purple-spotted: fls. brown, velvety outside; lip orbicular-
ovate, recurved and obtuse, flattened. Congo. B. M. 8273.

—

M.
scaberulum, Rolfe. Rachis dull white, shaded green and marked
purple: fls. dull purple, the sepals shaded whitish green at base.

S. W. Extra-trop. Afr.—M. uQdndse, Rolfe. Scape about 5 in. long:
rachis oblong, half length of scape, light green and heavily marked
with purple-brown: fls. small, with light green petals and sepals
similar in coloring to the rachis. Uganda. T IT R

MEGARRHiZA: Echinocystis.

MEGASEA: Saxifraga.

MEIB6MIA: Dcsmodium.

MELALEUCA (Greek, melas, black, and leukos,

white; from the black trunk and white branches of one
of the species). Myrtacese. Shrubs and trees, often

with showy bloom, of high ornamental value for warm
temperate regions; especially useful where drought-
resistant shrubs are needed.

Leaves alternate, rarely opposite, entire, lanceolate
or linear, flat or subterete, with 1-3 or many nerves:

fls. in heads or spikes, rarely scattered, each sessile

in the axil of a floral If., their parts in 5's; calyx-tube
subglobose; lobes imbricate or open; petals spreading,

deciduous; stamens indefinite in number, more or less

united at their bases into 5 bundles opposite the petals;

anthers versatile, the cells parallel and bursting longi-

tudinally; ovary inferior or half,-infcrior, inclosed in the
calyx-tube, usually with many ovules in each cell;

maturing into a persistent caps. Related to Callis-

temon but distinguished by the united filaments:

shares with that genus the name of bottle-brush.

—

About 100 species of Australian shrubs and trees, some
inhabiting salty ground and swamps, others occupying
semi-arid slopes of the interior. Grown as specimen
and lawn plants, the larger species also for street trees

in Calif, and Fla.: .1/. Leurmtnidrnn and M. ericifotia

are recommended for fixing muddy shores and for

planting in alkaline soils. The timber is close-grained,

hard, and durable. Sixteen species are described and
figured in Univ. Calif. Pub. Hot. 4:27-34. For cult,

see Callistemon.
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armillaris, 8.

CajupuH. 6.

decussata, 5.
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A. Infl. a cylindric apike {rarely head-like in Nos.
5 and 11), or fls. somewhat scattered.

B. Fls. red or scarlet.

1. hypericif61ia, Smith (jV/. o/jpo.stfi/oKa, Hort.). Fig.

2.346, 'r:dl glabrous shrub: lvs. ojipositc, lanceolate or
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oblonp, '4-1^4 ill. loiiK, with proiuiiu-iit luiilrih atul dots
iK-neath: Hs, noli nvi. in spikes 2 in. loiin and about !us

wide, the axis jirowing out as a leafy shoot; stamens
?4-l in. long, ineluding the elaw of about ^-im.: fr.

sessile by a broad btise. May-Oct. L.B.C. 2:199.—
One of the most jtopular, with pleasing foliage and gor-
geous bUKiiu.

2. lateritia, Otto. Graeeful shrub with many slender
branehes. (1-12 ft.: Ivs. alternate, linear, acute, '2 -Viin.

long, ((uite nerveless: lis. rii-h scarlet, in cylindric
spikes about 2'o in. long and forming the b;use of leafy
bnuiehes; stamens •^4in. long, the claw very short: fr.

se&ule.—Grown for its graceful habit and for the soft
color of its {\s.

3. Wasonii, F. Muell. Tall elegant shrub, glabrous
or slightly pubescent: Ivs. opposite, imbricate on twigs,

2346. Melaleucas: /, M. hypericifolia; 2, M. decussata;
i, M. Leucadendron.

linear, acute, 14-/^^^- long: fls. red, scattered or in

loose spikes; stamens 3^in. long: fr.ses.sile. B.M. 6131.

BB. Fls. while, blue, lilac, or pink.

C. Lv.s. nioatly oppnaite.

4. linariifdlia, Smith. Tall shrub or tree, pubescent
only on young parts: Ivs. rigid, broad-hnear, acuminate,
mostly \-\yi in. long, the midrib prominent beneath:
fl-s. white, in pairs in spikes 1-1 }4 in. long, these at
first terminal but the shoot .soon continuing; stamens
\'i-%\n. long, the long claws emitting .short filaments
along their entire length: fr. narrow at base but se.ssile.

5. decussata, K. Br. Fig. 2346. .Sjjreading shrub, to
20 ft., bright green and glabrous: Ivs. lanceolate to
oblong, narrowed at ba.se, %-]/2iT\. long, 1 line wide: fls.

jilac, in cylinrlrie Hpike.s 1 in. or less long, the axis grow-
ing out as a leafy shoot, or the clusters globose and lat-

eral or terminal when the fls. are sterile; stamens J^in.
long, very shortly unitc;d in bundles of 10-1.5: fr. broad
at base, partly embeddctd in the thickened rachis. B.M.
22f>H. L.B.C. 13: 120s.—Grown in large grounds,
where the .sprea<ling branches and pendulous twigs
may develop to best a<lvantage.

cc. Lvs. mnMlij (iltcnmli- or spinil.

D. Length of li'x. mostly orcr } 2»i.

t). Leucadendron, Linn. (.1/. (Uijuputi, Uoxbg. M.
/fi/(/(V/ii, Uaeusch). ("'A.nii't'TTuKE. I'unkTuek. Swamp
Tk \ TuKE. Fig, 2346. Large tree with thick spongy
bark and pendulous branchlets (branches rigid and erect
in small iilanis), either glabrous or the young shoots
silky: Ivs. elliptic or oblong, tapering to each end, 2-4
or S in. long, '2^''4iii- wide, with 3-7 parallel nerves
an<l numert)us cros.s-veinlets: fls. ereamj'-white (vary-
ing t(i pink and purple in .\ustral.); the spikes 1J4-4 in.

long, 1 in, wide, the axis growing out only after flower-
ing; stamens nearly 'jin. long. June-Oct. G.M.
40:708. Bot. Cook's First Voy. 112. Maiden, For.
Fl. N. S. W. I.').—This tree withstands salt-water,

wind, drought, and slight frosts. The Ivs. of certain
forms yield the well-known green aromatic cajuput
oil used in medicine. The bark is pale buff and peels
off in many thin layers; it is very tlurable and almost
impervious to water; it is valuable for packing frs. and
is use<l for roofs and boats. A low, pyramid.al form with
narrow Ivs. and silky fls. is sometimes listed as var.
minor, Hort.

7. styphelioides, Smith. Becoming a tall tree, with
thick si)ongy bark, glabrous except the silky young
shoots and infl.: Ivs. ovate, sessile by a broad base,

rigidly acuminate, often somewhat twisted, H-xiin.
long, nearly 34'"- w-ide, many-nerved: fls. creamy
white, in dense spikes 1 or 2 in. long, the axis growing
out before flowering is over; stamens 4 lines long: fr.

globose, crowned by the persistent calyx-teeth.

—Grown at San Diego; a subject worthy of

much wider use.

8. armillaris, Smith (A/, dlha, Hort.). Tall
graceful slirub with slender leafy twigs, glabrous
throughout: Ivs. narrowly linear, '2-54in. long,

not 1 line wide, the tip very slender and usually

curved: fls. white, in cylindric spikes often 2 in.

or more long, the axis jirotruding and leafy

before the buds open; stamens Jjin. long, the
ribbon-like claw about equahng the distinct fila-

ments: caps, with broad base partly embedded
in the rachis. Bot. Cook's First Voy. 114.

—

The best of the white-fld. melaleucas, especially

because of its slender drooping branchlets and
absence of barren twigs. The knotted fr.-clus-

ters, .so objectionable in some species, are not
evident in this.

DD. Length of Ivs. mostly l-'iin. or less.

9. parviflora, Lindl. (Af. Preissiana, Schau.). Tree
or tall shrub, glabrous or the young parts pubescent:
Ivs. tliick, rigid, lanceolate or broadly linear, very
acute, about J 21". long, the nerves obscure: fls. white,

in loo.se spikes 1 in. or less long: fr. globose, narrowed
to the base. June-Oct.

—

M. armillaris and M. eriei-

foHa are often erroneously labeled M. Preissiana in

Calif, gardens and nurseries.

10. Huegelii, Endl. Erect rigid shrub, 6-15 ft.,

nearly glabrous: Ivs. spirally arranged, appressed, over-

lapping, sessile, ovate, acute, Jiin. or less long, striate

with 3-7 nerves: fls. white (or buds pinkj, in dense
spikes 1-5 in. long by about ^iin. wide, the rachis

growing out Ix^fore the buds open; stamens 4 or 5

lines long, the conspicuous claw ending in 7-11 fila-

ments: frs. globose, with broad base partly erabedtled

in the rachis, crowded into a cylindric .spike.—Inter-

esting chiefly because of its oddity.

11. ericifSlia, Smith. Small tree, either glabrous or

pubescent, the bark thi(^k and soft: Ivs. not rigifl,

usually recurved from the middle, narrowly linear or

nearly cylimlric, rather obtuse, about '2'"- long: fls.

yellowish white, the spikes ' 2-I in. long and less than

J'-iin. wide, the rachis soon growing out, or the steriU^

fls. in nearly globular terminal heads; stamens H'm.
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long, each ohiw bpariiif; about 7 ttTiniiuil filanionts: fr.

with broad bivsc partly ("luboddcd in the rachis.

—

Resembles an arboreous lieath. Useii to a limited

extent in Calif, as a lawn tree.

AA. Infl. a terminal globose head, the rachis seldom
growing out until after flowering.

12. nesophila, V. Muell. Glabrous shrub or tree, to
3.^ ft., with thick spongy bark exfoliating in broad
strips: Ivs. alternate, thick, ob<ivate-oblong, obtuse
but often mueronate, }2~1 in. long, about ^4in. wide,

oliscurely 1- or 3-nerved: fls. pink or rose-color, the
heads 1 in. or more thick; stamen-claw short: frs.

smooth, congested in knot-hke masses. May-Sept.

—

A very rapidly growing species used for large shrub-
beries and (in S. Calif.) for shade above seats in parks.

The persistent caps, are unsightly in small grounds.

13. noddsa, Smith. Tall, nearly glabrous shrub: Ivs.

nearly awl-like, rigid, straight, } 2-i in. long: fls. pale

yellow, in many small heads scarcely yi^n. thick: frs.

in small inconspicuous heads. Bot. Cook's First Voy.
115.

14. incana, R. Br. Tall shrub, the young twigs,

flowering branches, and young Ivs. ashy-pubescent:
Ivs. alternate, rarely opposite, spreading, Unear to

lanceolate, acute, ^i-y-zin. long, mostly 1-nerved: fis.

yellowish white, in dense ovoid or oblong spikes about
54in. wide; stamens shortly united in bundles of 3-9:

frs. in dense cj'hndric spikes ^^-l in. long. B.R. 410.

M. fulgens, R. Br. Stands next to M. lateritia in botanical
characters but Ivs. mostly opposite: fls. dark red: stamens 1 in.

long, the ribbon-lilce claw splitting into numerous filaments. B.R.
103. R.H. 1895:232.—.W. gcnislifdlia. Smith. Near M. lateritia:

Ivs. alternate, narrow-lanceolate, rigid, the upper finely striate:

stamens about J4in. long.

—

M. micromSria, Schau. Stands next to
M. incana: Ivs. minute, scale-like, densely clothing the st. Once
grown at Santa Barbara.

—

M. tenelta, Benth. Near M. nodosa:
Ivs. scattered or in 3's, linear, )4in. long: stamens about 2 lines

'°°^- Harvey Monroe Hall.

MELANTHIUM (Greek, black flower; from the color

which the persistent perianth assumes on fading).

Liliacea . Leafy perennial herbs 2-5 ft. high, with thick

rootstocks: Ivs. linear to oblanceolate, the lower ones
sheathing: fls. greenish, white or cream-colored, borne
in a large open terminal panicle; segms. of perianth 6,

separate, clawed, biglandular; stamens adnate to segms.;

styles 3, subulate : fr. a 3-celled caps.—Species 4, E. U. S.

virginicimi, Linn. Bdnch-Flot^'er. St. rather stout,

to 5 ft., leafy: Ivs. linear, 1 ft. or less long: panicles 6-18

in. long; fls. 6-10 lines across, greenish yellow, double
gland at top of claw. July. Marshy woodlands and
meadows from New England to Fla. and Minn, to

Texas. B.M. 985 (as Helonias virginica).—A sho\yy

and striking plant, good for bog-planting and coloniz-

ing. The other species appear not to have been offered

in the trade. L. H. B.

MELASPEDERULA (a little black sphere; referring

to the bulblets or the seeds). Iriildcese. One species

from the Cape of Good Hope, a small bulbous plant

procurable from Dutch bulb-growers. It belongs to the

Ixia tribe, in which the fls. are spicate, not fugitive, and
never more than 1 to a spathe. It resembles Ixia in

having a regular perianth and simple style-branches,

but belongs to a different group of genera in which the

stamens are 1-sided and arched. Perianth slit nearly

to the ovary, the segms. oblong-lanceolate or lanceohite

and very acuminate; stamens short, attached in base of

perianth; style short and filiform: cai)s. 3-lobed, locu-

licidal. Treated as ixi-as in cult.

graminea, Ker {Gladiolus gramlneus, Linn. f.). Corm
globo.^p. ' ^in. diam.: st. very slender, 1 ft. or more long:

Ivs. about" 6 in a 2-ranked, basal rosette, linear, J^-1
ft. long: spikes few-fld., panicled; fls. yellowish green,

veined with puri>lish black, J/^J^in. across. Spring.

Coast region of S. Afr. B.M. 615. L. H. B.

MELASTOMA (Greek for black and mouth; said to

allude to the color left in the mouth when the berries of

some sjiecies are eaten). Melastomaccsc. Woody green-

house plants.

This genus, which gives name to the great family

Melastomaceae, with more than 2,000 species, is little

known in cult. It is not the most important genus of

the family, either horticulturally or in number of spe-

cies. Cogniaux (DC. Monogr. Phancr. 7) admits 37
species. The larger part of nielastomaceous plants are

of Trop. Amer., but the true melastomas are natives to

Trop. Asia, Austral, and Oceanica. They are shrubs or

rarely small trees: Ivs. opposite, petiolate, oblong or

lanceolate, thick and entire, strongly nerved lengthwise,

often handsomely colored: fls. solitary or fascicled on
the ends of the branches, purple or rose (rarely white),

large and showy; calyx mostly 5-lobed; petals usually

5 and often unequal, ciliate on the back; stamens 10 as a
rule, very strongly unequal, part of them being short

antl small: fr. a leathery or fleshy berry, breaking irregu-

larly, 5-7-loculed, with many small spiral seeds. Nearly
all tropical melastomaceous plants require a high tem-
perature, partial shade and considerable moisture.

The melastomas are seldom seen in greenhouses, yet

on account of the showy flowers of some of the species all

representative collections of plants should have a few of

them. The plants known under this name to gardeners

are likely to belong in part to other genera (specially

to Miconia) but they agree in cultural requirements.

They are not difficult to grow, and a little effort be-

stowed on them will repay the grower when flowering

time arrives. Cuttings may be secured from the half-

ripened wood in spring. The best way is to place each

one in a small pot, in equal parts of peat and sand.

Phmge the pots in a bed with 70° to 75° of bottom heat,

keeping them shaded from the sun. It is better to

inclose them in a tight frame, or case, to avoid draughts.

When rooted, place the plants in a greenhouse near to

the glass, in a night temperature of 65°. When they

become inured to their position, pinch the heart out of

them to encourage breaks. Shift them along as they
require it. The compost from now on should be equal

parts of peat and loam, with about a third of sand, and
a little broken charcoal also may be added. See that

the receptacles are well drained, as when the plants are

growing they require plenty of water, which should have
a free outlet to prevent stagnation. If peat cannot be
procured, they will do very well in a good fibrous loam
to which a third of leaf-mold has been added.—The
first season the aim should be to procure a well-

shaped plant and this may be done by cutting back the

strong .shoots, allowing the weaker ones to grow longer

to acquire strength. Keep them protected from the

sun with a slight shade, such as chee.se-cloth, to prevent

the fohage from burning. In winter a somewhat lower

temperature may be given and a rather dry atmosphere
maintained. When the plants are established in their

flowering pots, applications of weak liquid manure
may be given once a week until they show flower.

—

In the growing period, occasional syringings with clean

water may be made to the under side of the foliage to

prevent red-spider. Other insect pests may be kept

in check by fumigation with hydrocyanic gas, at the

rate of one-half ounce to the 1,000 cubic feet. The
atmosphere and plants should be on the dry side, and
the temperature around 00° when the operation is per-

fonned.—Some of the species flower in winter. M.
decemjidum is an example. Others flower in summer,
among which may be mentioned M. corymbosum, M.
denticulatum (see Miconia), and M. malabathricum.
(George F. Stewart.)

A. Lvs. strongly 5-nerved.

decemfidum, Roxbg. (M. sanguineum, D. Don. M.
malalidthricuin, Sims, not Linn.). Three to 4 ft.:

branches subterete and hirsute: lvs. lanceolate or
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lance-oblong, long-!Vcvunin:iti\ tho nerves (or at least,

some of theni^ anil the jx-tioles often rod: tls. \-'.\ lartje,

ne;vrlv or quite 2 in. across, the (letals rose-colored aiul

n>fusi\ Java to L'hina. B.M. .Wit; 2241.

nonnile, D. Don. -About .'> ft., the hairy yoimt;

bninches browni-pray : Ivs. petiolate. ovate-oblon;;,

.VnerviHl. yellow-felted beneath; tls. lilac-rose, several

together at ends of braclless branches; calyx ycllow-

pnlH^sccnt, the lobes linear-siilnilate; petals ovate, I in.

long. India to Poly"i'si:i- R.H. 1910; 332.

A.\. Lvs. strongly 7-nerved or more.

c&ndidum, D. Don. Branches 4-ansled, hoary, the

yoxniger ones inibcscent. as also the jictioles; lvs. ovate-

acute, setulose above, villose beneath ; lis. ;i -7 in a cyme,
roso-colorcd ^sonletinlcs white? I, about the size of those

of M. ikccmjiilum: calyx-lobes shorter than the tube. S.

China. M. malabathricum, B. R. G72(?).

malabfithricum, Linn. (M. Bdnksii, Cunn.). Differs

from the last in having tho calyx-lobes abf)ut equal to

the tube, or sometimes even longer; lvs. oblong or ovate-

oblong, acute or short-acuminate, sparsely setulose,

above and beneath; fls. cor>niibose, pur]3le, much smaller

than in the last two. E. India to .Vustral.—Probably

the M. malabalhricum of horticulturists is one of tho

above sjiecics. Not kno\\^l to be in the .\merican trade.

corymbdsum, Sims (jiroperly Amphiblemma cymo-
sum, Naudin. Mddstoma cymosuiii, Schrad.).

Branches terete, glabrous; lvs. large, petioled, the blade

0-6 in. long, cordate-ovate, short-acuminate, glabrous,

5-7-9-nerved, satiny green, sharply serrulate: fls.

2J47. Leaf of Melia Azedarach. ( X H)

bright purple, in rather close terminal branching
c<')r\'mbs; petals oval, paler beneath ; calyx-lobes ovate-
triangular, ciliate; stamens 10. Upper Guinea. B.M.
«>4; .5473. L.B.C. 10:984.—To the genus Amphi-
blemma, Cogniaux a^lmits 5 species. They are herbs or

shrubs, of the Sonerila group or subfamily, with i.somor-

oua fls. : herbs or small shrubs of \V. Trop. Afr., with fls.

't^i^i

2348. Umbrella tree—Melia Azedarach var.

umbraculiformis.

in sim))le or branched .scorpioi<l cymes; petals .'>; sta-

mens 10, very vnicqual; ovary .')-celle<l and hollowed at

top: caps, turbinate, .5-valvcd at top, with ininulo seeds:

lvs. membranaceous, long-pet ioU'd, ovato-acuminate,
5- or more-nerved, serrulate. l H. B.

MELIA (ancient Greek name). Mcliacc:v. Re.mi-

Tiiioio. Trees, from 30 to 40 feet high, some of them
much ))lanted

Smith for ^ ^'-v^^i,!. i ,^^
sliade and or- . ^ ^. .ts- .

nanieut; sonu'-

times bushes.

Loaves de-
ciduous, largo,

doul)ly iiiniiato

or once-]iin-

nate, the Ifts.

acuminate,
glabrous; fls.

in graceful
I)aniclcs;sepals

.'J-0, imbrica-
ted; petals .5

or (J; stamens
monadeliihous,
10-12, of two
lengths; ovary
with several loculcs, topped with a single style: fr. a

small indehiscent drupe.—Species few, of Asia and
Austral.

A, Lvs. more than once-pinnale.

Azedarach, Linn. China-Tree. China-Bekht.
Pride of India. Fig. 2347. Tree, to 40 ft. and more,

making a thick trunk with furrowed bark; lvs. 2-coin-

pound, to 3 ft. long, stalked ; Ifts. many, ovate, oval or

elhptic, acute, sharp-toothed or lobed; fls. purplish, in

open panicles 4-6 in. long; petals oblanceolate or nar-

row-oblong, obtuse; sepals acute; ovary 5-celled; drupe
nearly gkjbular, yellow and smooth, 3 2-54in. diam.

Himalayan region, 2,000-3,000 ft. altitude, and proba-

bly native elsewhere in Asia; now widely planted. B.M.
1066. S.I.F. 2:35 (as M. japonica).—It has become
naturalized throughout the S. ; the northern limit of its

hardiness is about Norfolk, Va., or somewhat south-

ward, on the coastal plain area; it is luxuriant in N. C,
except in the Piedmont country. The tree grows with

great rapidity, and forms one of the most desirable

shade trees, both from the bright green tint of the foli-

age, which is retained until late in the autumn, antl also

from the fragrance of the numerous lilac-colored fls.

which are produced in April. These arc succeeded by
an abundant crop of berries, of a yellowish translucent

color, which are readily eaten by cattle and binls. In

some countries, tho seeds arc used for the making of

rosaries. The wood, although coarse, is very durable.

The tree can withstand a low temperature, but a cold

of zero will injure or kill it. Several forms have been

foimd, a whitc-floworing and one with the segms. of the

Ifts. cut in narrow divisions. These forms are not con-

stant, tho seedlinRS frequently reverting to the typical

species. In all forms of M. Azedarach, the lvs. are 2- or

3-pinnate, the ultimate Ifts. ovate or lanceolate, and
varying from serrate to very nearly entire.

Var. umbraculiformis, Berckm. (var. umbracvlifera,

Hort.). Texas Umbrella Tree. Fig. 2348. Lfts. are

less broad than in M. Azedarach, and the branches

erect, and, in a manner, radiating from the trunk, the

drooping foliage giving the tree the appearance of a

gigantic umbrella. Mn. 8, p. 73. F.E. 26:187. G.F.
7:9.').—Th(^ first tree that came to notice is said to

have been found near the battlefield of San J.acinto,

Texas, but with no record of its intro. there. If the

fls. arc not cross-pollinated with the connnon sort, the

percentage of seedlings which reproduce the exact
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umbrella shape seldom varies; hence it is supposed by
some to be a disliiiel sjiecies.

sempervirens, Swartz uU. Azciiarach var. scmpt'rm'r-

fN.--. liinn.). A low-jirowinn tree with Ivs. deeply incised,

the Ifts. the shape of those of M . Azcdarach: Hs. in axil-

larj- panicles, sm;ill, light lilac, fraj^rant, in constant
succession. A grcenJiouse species, and a beautiful tree

of distinct habit in S. Fla., where it is rapid-growing,

holding its Ivs. well into winter and blooming at inter-

vals throughout the year. It is there prone to send up
suckers and to pro]), itself imduly from seeds. M. mm-
pcrrirciis, Swartz, is a witlesprcad plant in the W.
Indies and elsewhere. U.K. (543.

floribunda, Carr. (.1/. Azcdarach var. floribunda,

Morr. M. japdnica var. sempcrfloren^, Makino). By
some considereil to be a precocious and very floriferous

fonn of .1/. Azedararh, but the plant grown in thi.s

countrj' under this name and as AI. sempcrflorens (and
which is probably the same a.s Carriere's M . floribunda)

is a bushy species, not tree-like, and should receive

further study. In S. Fla. it is a ''small awkward shrub,
never reaching above 10 ft. and seldom branching." In
S. Calif, it rarely reaches above S ft. and suckers con-
tinually; by cutting down to the ground the sts. that
have bloomed, it can be had in flower nearly all the
year. M . floribunda is said to begin to bloom at 1-2 ft.,

and to flower the second and third years from seed. The
l/ts. are lanceolate or oblong-lanceolate rather than
ovate, verv' graduallv taper-pointed. Perhaps Japane.se.

R.H. 1872:470. B.H. 30:176.

AA. Lvs. once-pinnate.

Azadirichta, Linn. (Azadirdchtalndica, A. Juss., and
by some recent writers kept generically distinct). Large
tree, sometimes .50 ft.: Ivs. broad, pinnate, with 9-15
lance-acuminate, oblique, more or less serrate Ifts. : fls.

white, fragrant, verj- small, 5-merous; petals cUiate:

drupe jT-?4in. long, oblong, the seeds yielding oil:

foliage crowded near the ends of the branches. India.—

•

Not hardy in the Cent. S.

M. japdnica, Don, is by Hemsley (Fl. China) referred to ^I.

Azedarach; M. japdnica. Hassk., is by some referred to M. .\zadi-

rachta, but is perhaps distinct; apparently these plants are not in

the trade. L H. B.f

MELIANTHtrS (Greek, honey-flawer). Melian-
lliace^; formerly included in Sapindacese. Evergreen
shrubs of South Africa, to be grown out-of-doors in

southern California and similar climates.

Leaves alternate, stipulate, odd-pinnate; Ifts. un-

equal-sided: fis. in a.xillary and terminal racemes,

secreting honey plentifully; calyx laterally compressed,

with or without a sac-like protuberance at the base,

with a nectar-bearing gland within; petals 5, the ante-

rior one abortive; stamens 4, didynamous. M. hima-

layanus, Wall., is M. major, which has been intro. into

S. Asia.—^About a half-dozen species, strong-scented.

A. LfLs. entire.

pectinatus, Harv. (M. Trimenianus, Hook. f.). Rigid

shrub, with densely set pectinate-pinnate lvs. on .short

twigs, the rachis winged: Ifts. R-l6 pairs, linear, entire,

with revolute margins, white-tomentose beneath: fis.

dull red, in more or less whorled racem&s, the peduncles

purple; petals 4, long-clawed; upper calyx-segm. cus-

pidate. B.M. 6.5.57. G.W. 4, p. 39.

AA. Lfts. toothed or .•serrate.

B. Calyx gitifxtu.^ at 6a.sc.

major, Linn. St. flexuous, glabrous, sometimes 10

ft. or more in height, with a widely creeping root: lvs.

gray, a foot or more long, the upper ones smaller; stip-

ules grown together into one large intra-axillary piece,

attached to the lower part of the petiole; Ifts. 9-11, 3-4

in. long, 2 in. wide: racemes densely fld., 1 ft. or more
in length; bracts ovate, acuminate: fls. red-brown, 1 in.

long: caps, papery, 4-lobed at the apex, 1-1 J^ in. long;

seeds 2 in each cell, black and shining. Cape. G.C. III.

36:142. B.R.4.5. K.II. lS(i7, p. 131; 1913, j). 413. G.W.
4, p. 37.—.\n excellent foliage plant. M. inltrmedius,

Hort., is a hybrid between this species and M. comosus.

nn. Calyx not conspicuously gibbous at base.

minor, Linn. Shrub with branchlcts and infl. some-
what canescent: Ivs. 5-6 in. long; stipules 2, subulate,

lateral free; Ifts. 1 }'2-2 in. long, 6-10 lines wide: racemes
()-12 in. long, subterminal; fls. dull red: caps, obtuse at

each end, scarcely 4-lobcd, 8 lines long.

comdsus, Vahl. Shrub with grayish white branches:

lvs. 4-6 in. long; Ifts. lanceolate, serrate, pubescent
above but becoming glabrate, white-tomentose be-

neath : fls. orange inside, red-spotted outside and green

at base, alternate in nodding racemes; petals oblong or
spatulate: caps, oval, 4-winged. B.M. 301 (asM. minor).

M. B. COTJLSTON.
L. H. B.t

MELICA (old Italian name for Sorghum, from
met, honey). Graminese. Melic Grass. Slender-

stemmed perennials: spikelets 2- to several-fld.,

rather large, often richly colored or with a pearly

luster, in narrow or open panicles.—Species about 35,

throughout temperate zones. Several beautiful native

species of U. S., but not known in cult. M. ciliala,

Linn., of Eu., with a pale spike-like panicle of silky

spikelets is sometimes cult, for ornament, and M.
nolacea, Cav., a Chilean species with graceful panicles

of violet-tinged broadly winged spikelets, has been
recently intro. A. S. Hitchcock.

2349. Melicocca bijuga. (Sprays X H)

MELICOCCA (Greek, honey berry, referring to the

taste of the fniit). Sapindacear- . Two species of tropical

fruit trees, natives of America.
Leaves abruptly pinnate: racemes divided; calyx

4-parted; .segms. imbricated; petals 4; stamens 8; di.sk

coiniilete; stigma peltate, sub-sessile; ovary 2-celled:

berry 1-2-seedcd.—S. Amer., perhaps native also in

W. Indies.

bij&ga, Linn. Spanish Lime or Genip. Fig. 2349.

Lfts. in 2 pairs, eUiptical or elliptic-lanceolate, entire.
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glabrous: fls. whitisli, in tiTiiunal nuvinos.—Cult. :inil

natvinilizoil in W. liulios und porhaps t\;itivo tlu'io. Tlu-

foliafR' is distinct, the coinpouml Ivs. with winsjod

jietiolos resomhhni; those of ^'(I/)^l(/l/,s aaiwnnria, the
W. Indian s<.iai)-hernT Tlio Simnisli Uine is cult, in

S. Fh>. and S. Cahf. Its frs. aro about the size ;md
shajH' of ]>hnns. giwn or yellow, and have a |)lea.sant

pniiH^like flavor. The larjie seeds are sometimes roasted
like chestnuts. The tree ^rows slowly, attaininu 20 00
ft., and bears freely. It can be fruited in the N. under
?;Iass. It withstands several ilegrees of frost. This
ruit is the mamoncillo of Cuba, where it is much
prizetl. It is little known in the V. S. The fr. i.s

usually about an inch lon>;, with thin leathery and green
skin and a rather scant acid refreshing inilp that adheres
closely to the seeds; it is eaten out of hand, being torn

open at one end to allow the translucent white and
jtiicy contents to pass into the mouth. L jj ]B_

MELILOTUS (Greek for lumeij hint!). Lcgumindsa:
SwEKT C'l.ovER. Melilot. Perhaps twenty species of

annual or biennial tall-growing sweet-smelling herb.s,

widely distributed in temperate and subtropical

regions as weeds, some of them of value for forage and
green manure.

Leaves pinnately 3-foliolate, the Ifts. toothed and
mostly narrow: fis. small, white or yellow, in slender,

long-stalked, axillary- racemes: calyx-teeth short and
nearly equal: corolla papilionaceous, the standard
oblong or oblong-obovate, keel obtuse: fr. a small,

few-seedetl, not twistetl but more or less reticulated

flattish indehiscent or tardily dehiscent pod.—The
species are native in tem[)erate and subtropical regions

in the northern hemisphere. Two species, ^1/. officinalis,

Lam. (yellow-fld.), and M . (ilba, De.sr. (vvhite-fld.), have
become weeds along roadsides and in waste places. M.
indica, All., a common weed in Calif., has very small
yellow fis. A recent species.

The prevailing sweet clover, the country over, is M.
alba. It is an erect bieimial herb, often higher than a
man, flowering abundantly in spring and early summer.
It is said to prefer soils rich in lime, and it thrives on
poor and drj' soils. Under the name of Bokhara clover

and sweet clover, it is grown somewhat ;is a forage plant.

Cattle come to like it for grazing, particularly if turned
on it early in the season, before other herbage is attrac-

tive. It may also be cut for hay, particularly the second
year. About twenty pounds of seed is required to the
acre. It is an excellent bee-plant. L. H. B.

MELINIS (Greek, meline, millet). Graminese. A
glutinous grass with branched decumbent stems, flat

blades and terminal panicles of vorj' small spikelets, of

value as a forage plant in the tropics.

Spikelets 1 line long, with a perfect terminal floret and
a sterile floret below; first glume very small; second
glume and sterile lenuna about as long as the spikelet,

notched, the latter awned; perfect floret awnless.

—

Species one.

minutifldra, Beauv. (Pdnicum MeRnis, Trin.).

Moi..\ssE.s Gka-ss. Two to 4 ft., the base branched,
decumbent, tangled and rooting: shoaths and blades
vi.'fcid-pubescent: panicles purplish, 3-6 in. Brazil and
8. Afr. Mart. Fl. Bras. 22:33.—A good forage grass.

Has been tested in the W. Indies and in S. Fla.

A. S. Hitchcock.

MELIOSMA (Greek meli, honey, and osma, odor;
alluding to the fragrant flowers). SaHacex. Trees
or shrubs grown for their handsome foliage and the
large panicles of white or whitish flowers.

Deciduous or evergreen trees or shrubs: Ivs. alternate,
without stipules, simple or odd-pinnate, with opposite
Ifts. sf;rrate or entire: fls. in tennirial or axillary panicles,
perfect, rarely polygamous; .sepals .5, rarely 4; jtetals 5,

unequal, the outer 3 roundish, imbricate; the inner 2

much smaller, usually lanceolate, often bifid; stamens 5,

usually connate with the petals, the outer 3 sterile;

reduced to irregularly cup-shaped .stamino<les, the
inner 2 fertile, the anthers surroimded at the base by
the cup-shaped apex of tlu' filaments; ovary .superior,

often surrouiicled by a disk, 2-ceIled, rarely 3-celled,

each (H'll with 2 ovules; style simple: fr. a .subglobose or
oblong small drupe, usually 1-seedeil.—About 50 species
in K. and S. .\sia and in Cent, and S. .Vmer.

The meliosmas in cultivation are handsome decidu-
ous trees or shrubs with large ])iiuiate or simple gen-
erally oblong leaves with mimerous closely set lateral

veins, with large often drooping panicles of small
white or yellowish usually fragrant flowers followed
by pea-sized black or retl fruits. Except M . myriantha,
they are of recent introduction and little is known of

their hardiness and their cultural requirements, but
they certainly po.sscss promising ornamental qualities,

the handsomest being apparently M. Bcaniana and
M. Vcitchiorum. The latter and M. cuneifolia have
proved hardy in southern England, and in this country
they will jirobably be hardy as far north as New York
or even New England, while the other species are
tenderer. Propagation is by seeds sown as soon as they
are ripe; also by layers and probably by cuttings of

half-ripened wood under glass.

A. Lvs. simple.

m3rriantha, Sieb. & Zucc. Tree, to 30 ft. : lvs. obovate-
elliptic to oblong or oblong-obovate, short-acuminate,
broadly cuneate or sometimes rounded at the base,

toothed, glabrous above, sparingly pubescent beneath,
more densely so on the veins, without tufts of hairs in

the axils of the veins, 4-8 in. long, with 24-30 pairs of

veins: fls. greenish yellow, 3tiin. across, in upright
panicles 6-8 in. long, with ascending branches: fr. red.

Mill- across. July^ Japan. S.I. F. 2:46. G.C. III.

31:30.

cuneifolia, Franch. Shrub or tree, to 20 ft.: lvs.

obovate, acute or abruptly acuminate, narrowly cuneate
at the base, sinuately toothed, glabrous above, pubes-
cent on the veins beneath and with tufts of hairs in

their axils, 3-7 in. long, with 20-2.5 pairs of veins: fls.

yellowish white, li'm. across, in upright panicles with
spreading branches, about S in. across: fr. black, J^in.

across. July. W. China. B.M. 8357.

AA. Lvs. odd-pinnate.

Veitchiorum, Hem.sl. Tree, to 50 ft.: young branch-
lets with brown shaggy hairs, soon glabrous, marked
with conspicuous Icnticels and the older ones with
large If.-scars: lvs. 1-3 ft. long; Ifts. 9-11, ovate to

ovate-oblong or oblong, obtusish or short-acuminate,
rounded or broadly cuneate at the base, entire, rarely

remotely crenate-serrate, glabrous or nearly so, 3-7
in. long: panicles terminal and axillary, drooping, 8-15
in. long, with or after the lvs.; fls. yellow, Kin. across:

fr. black, subglobose or pyriform, J^-J-^in. across,

sparingly produced. May: fr. in Sept. Cent. China.
—A handsome tree with its large pinnate foliage and
the long drooping panicles of very fragrant yellowish

fls. A recent species.

Beani£lna, Rehd. & Wilson. Tree, to 50 ft.: young
branchlets brownish tomentose: lvs. 6-12 in. long;

Ifts. 5-13, ovate to elliptic-lanceolate, acuminate,
cuneate or sometimes rounded at the base, remotely
serrulate or nearly entire, glabrous above and nearly

glabrous beneath except tufts of hairs in the axils of

the veins, 2-6 in. long: panicles very numerous, before

the lvs., 4-8 in. long; fls. creamy white, Vs'in. across:

fr. globose, black, J^in. acro.ss. May; fr. in Sept.

Cent. ('hina.—A striking plant when covered in spring

with a mass of creamy white fls.

M. OUlhamii, Miq. Tree, to 00 ft.: lvs. odd-pinnate; Ifta. 9-13,
ovate to oblong, serrate, nearly glabrous, 2-4 in. long: fls. white, in

broad panicles, 8-12 in. across. Cent. China to Korea.

—

.\f.

pindenH, Rehd. & Wilson. Allied to M. myriantha. Shrub. 8-15



LXIX. Muskmelon of the Hackensack type.





iMELlOSMA MELON 2027

ft.: Ivs. obovate-elliptic to obovate-oblong. sparinsly puIn'scpHt
bcnpHth. particularly on the veins. 2-5 in. Ions, panirlpa .slender,

drooping, with spreading or reflexed branches; fls. white. Cent.
China. Alfred Rbhdeu.

MELISSA (Greek, bee; because the bees are foinl of

balm). Lahialsp. Hardy ))oreiinial lierb.s from Europe
ami western Asia, one of wliioh is Ualni (sec Vol. I,

p. 442).

Plants erect, leafy and branching, with broad opposite
Ivs. : fls. white or yellowish, in axillarj' clusters, some-
what seeund; corolla exserted from the long-camiianii-
latc calyx, curved, enlarged above and naked within,

2-lipped, the upjier lip erect and notched and the lower
<me spreading and 3-lobed; stamens 4, didj-namous,
ascending and approximate under the upper lip; style

cleft at top: nutlets smooth.—Species 3 or 4, in ISIedit.

region and Cent. Asia.

officinalis, Linn. Balm. Probably the only species

cult., is one of the sweet herbs: pubescent odorous
perennial, from S. Eu., N. .A.fr. and east, sometimes
escaped from gardens in this country: Ivs. ovate, cre-

nate-dentate: fis. several in each cluster, nearly white
or yellowish. Var. variegata, Hort., sometimes used for

eilgings. L. H. B.

MELITTIS (from Greek melitta, melissa, a bee).

Lahiat:F. One perennial herb in Cent, and S. Eu. and
W. Asia, useful for hardy borders. Technically it differs

from the long-fid. species of Stachys by its large usually

3-lobed calj-x and axillary fis. M. Melissophyllum,
Linn. (.1/. grandiflbra, Smith), has nearly simple sts.

12-lS in. high, erect, slightly hairy: Ivs. cordate-ovate,
dentate: fls. large, 2-6 together in axillary whorls,

shorter than the Ivs., pink and variously variegated;

corolla 1-2 in. long, the tube broad, the upper lip erect

or refle.xed, the lower lip spreading and 3-lobed; sta-

mens 4, in pairs. L. H. B.

MELOCACTUS: Cactus.

MELON. A name applied to two very different

fruits of the Cucurbitacea;. Unqualified, the word
refers to fruits of the different botanical varieties of

Cucumis Mclo (which see. Vol. II, p. 907). The word
muskmelon usually refers to the same fruits, although

2350. The Cassaba melon. (XJi)

some forms of Cucumis Melo are not musk-scented.
The word watermelon refers to the fruits of CitruHiis

nilgaris (Vol. II, p. 780). Inasmuch :is the cultural

requirements for all melons are very much alike, the

whole subject is considered here together.

The cultivated forms of CucumU Melo are very
many, and they are difficult of clear classification.

The musk-scented forms might be assembled into one
group, including the nutmeg or netted melons and the

canttdoujie or hard-rinded melons, although the name
cantaloupe has become generic in this country for all

musk-scented melons. The non-odorous, or at least

relatively non-moschatous, melons might comprise

another group; and to this would be referred the winter

melons, Cucumis Mdn var. iiindorus. The winter

melons, as a whole, have not been popular in North
America, and are, in fact, not generally known. They
require a long season in which to mature (see Cornell

Bull. No. 96, pp. 364-366, 1895). Very likely the so-

called winter or late-keeping melons may not all repre-

sent the botanical var. inodorus.—Some of the forms
of the species are used in the making of preserves and
condiments, or even grown for ornament, rather than
for eating out of hand. Of such are the Chito (Fig.

23.51) and Dudaim types, which are described on page
908.

To the winter melons probably belongs the Cassaba
(Fig. 23.50), which has lately become popular in Cali-

fornia, whence it is shipped east late in the season.

The name, variously spelled Kassaba, Cassaba,

Casaba, Cassabah, Casba, is derived from the town
Kassaba near Smyrna, Asia Minor, whence it was
introduced. The seed has been more or less in com-
merce for many years. According to G.P. Rixford, the

seed of the late Kassaba was sent from Smyrna to Cali-

fornia late in 1878 by Dr. J. D. B. Stillman and James
L. Flood, who found the melons in the hotels of that

city. A crop was grown in California in 1879, and
appeared on the markets that autumn in Umited
quantity. M. Rixford, then connected with the "Even-
ing Bulletin," secured a good part of the stock and
the next summer had a large quantity raised; and in

the winter of 1880-81 seeds were distributed to 3,000

country subscribers of the ''Bulletin." The melons did

not then become popular, however, because they were
usually marketed too green; for these melons must be
thoroughly ripe to disclose their excellent flavor. In
the original edition of "Cahfornia Vegetables" (1897),

Wickson describes the Cassaba or Pineapple melon as

"fine, large, late variety, rich, cream-colored flesh;

keeps well into winter."
Another Cassaba melon was sent out long before

this by the Patent Office, before the organization of

the Department of Agriculture. This received special

attention from General Bidwell of Chioo, California,

and became known as the Bid%vell Cassaba. This is a
large summer melon, said to grow to 1 foot in diameter.

This is said to be known only locally, although it was
grown at Cornell twenty-five years ago.

On the introduction of Cassabas in this country,

W. VV. Tracy writes as follows: "The name Cassaba
was used in this countrj- as early as 1871, when Bridg-

man offered the 'Persian,' or 'Ordessa,' or 'Cassaba.'

The 'Green Persian,' which seems to have been very
much like that stock, if not identical with it, was offered

by Ross, of Boston, in 1827. In 1872, Henry A. Dreer
offered 'Cassaba' and pubhshed a good illustration of

it; this seems to be very much like the Bay View of more
recent years except that it is more pointed at the stem-
end. None of the.se melons, as they are remembered,
was like the Ca.ssaba of California trade today, but
were very much like the Cassaba as grown at Chico,

California, under the name of Bidwell Cassaba. It

seems that the term 'Cassaba' has been used indis-

criminately for several different varieties of melons,

some of them quite distinct from the others."

L. H. B.

Muskmelon.

The modem cultivated varieties of muskmelon are

supposed to have been derived from the wild types
native to .\sia and .\frica. There is some tjuestion as

to whether the melon was known to the ancient Egyp-
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tians as a cultivs.tcii pl.-mt. It was |)rol):\l)ly intni-
duooil into tho Moililorraiioan covintrios of Kuropo
alMUt the lH^};''>"i"!J >^f 'li'^ C'liristian era. Pliny rofoi-s

to a "now form of oiu-mnlior. . . . oallotl ititlopcpo,

which prows on the (irouml in a round form, and . .

. . alfhouiih not siispondod, yot the fruit separates
from the stem at maturity." Nomtitis, in tlie sixth eeii-

tury, siH-aks of "eueumhers" whieh arc highly odorous.
It seems probable that these authors i-efer to the musk-

2351. The Orange or Chito melon.—Cucumis Melo var. Chito. Used in preserving.

melon. By the sixteenth century, many varieties of

muskmelon were known to European «Titers.

The melon reached America among the earliest

importations of plants from the Old World, for in 1494
it was recorded as grown by the companions of Colum-
bus. In 1.53.5, "musk melons" were mentioned by a
traveler on the St. LawTence. Melons were reported in

New Mexico in 1.540, and were abundant in Haj'ti in

156.5. In 1584 they were fovmd in Virginia by Captains
Amidos and Barlow. In 1(509 they were seen on the
Huflson River, and were described as abundant in

New England in lfi29. In 1806, thirteen kinds were
mentioned by M'Mahon as being under culture in

America. At the present time, over 4(M) different variety
names are given in American seed catalogues, although
the number of important varieties is very much less.

There are two [)rincipal cla.sses of muskinelons, the
soft-rinded or netted melons, often called nutmeg
melons (Kig. 2.3.52), and the hard-rinded or warty melons,
known technically as rock melons or cantaloupes. The
latter cla-ss is grown princiiially in Europe, often under
glass, and is little known in .\merica. The term canta-
loupe as used in America is primarily a trade name
employed to designate nutmeg melons in general, or,

more often, the small typ(; of melon that is shipped in

baskets or crates.

The class of muskmelons commonly grown in America
may be arbitrarily divided into two groups: large-

fruited and small-fruited. This classification is impor-
tant from a marketing standjtoint, since the large-

fruited melons are grfiwn [)rincipallj' by market -gar-
deners, and hauled in bulk to their respective markets,
where they are sold by count, though sometimes they
are grown as a truck crop and i)ack(!d in crates to be
shipped to the general market. The small-fruited
melons are usually packed in crates or baskets, and are
very much more extensiv(;ly handled on the general
market than the large-fruiU^d tyjje. The typical small-
fruited or "crate" melons weigh about one and one-
fourth to one and one-half pounds each; the large-

fruileil melons weigh anywhere from two to fifteen
pounds each.
The flesh of the muskmelon may be either salmon-

colored or greenish. Th(> green-fleshed sorts are the
more delicately flavoretl, while the salmon-fleshed
varieties are likely to have a more prono\m(^e(l musky
flavor. l''ormerly, the green-llesheil sorts were pre-
fiM-red on most markets; but in the last few years the
demand for salmon-fieshcd sorts has been increasing
rapidly.

Tlie nuiskmelon thrives best in a fairly warm climate,
but is not .so [)artial to intense summer heat as is the

watermelon. It can be grown
wherever the summers are sudi-

ciently long to enable it to
develop and mature its crop
between the frosts of spring
and fall. From foiu' to five

months are requircMl from the
planting of the seed to the end
of the harvest. It is considered
an exacting crop, and is there-
fore often omitted from home
gardens even in regions where it

might readily be grown.

Development of the industry.

Up to 1870, mu.skmelons were
grown ])rincipally in private
gar<lcns, and it was unusual to
see them on the markets. A
little later, however, the grow-
ing of muskmelons for the New
York and other eastern mar-
kets was started in Maryland,
Delaware, and New Jersey.

The.se melons were principally the Hackensack and
Anne Arimdel varieties (large-fruiteil), and the Jenny
Lind, a small oblate melon. These melons supplied
the market principally from the middle of July tiU

the middle of August. Shipments increased from year
to year until in the nineties the New York market
sometimes handled from two to three carloads a day
at the height of the sea.son.

In 1881 the Netted Gem melon, a small, oval, heavily
netted green-fleshed fruit, was first introduced to the
public. This variety w;us <!estined to revolutionize
the melon industry of America. It was tested for a
few years, and in 1885 was grown for market in a smaU
way by Wm. S. Ro.ss at Alma, Illinois, and by J. W.
Ea.stwood at Rocky Ford, Colorado. Each planted
about one-half acre that year. So far as known, these
plantings marked the real beginning of the melon
industry in Illinois and in Colorado. Having more
melons than his local market could consume, Ross
shipped two barrels to Chicago in August, 1885. These
were the first melons of this type ever seen on the Chi-
cago market, and were the occasion of considerable
amusement on South Water Street when the barrels

were opened; the melons seemed ridiculously small as

compared with the Hackensack and other melons then
on the market. However, after the flavor had been
tested, the melons were reaflily .sold and an order
receivcfl for all that could be furnished. The next year,

Ross planted 20 acres, and a few years later, 90 acres.

Soon a number of his neighbors began planting, and
the industry grew at Alma, until the shipments reached
ten to fifteen carloads a day. In 1900, from Alma
alone 253 carloads were shipped. In the meantime the
industry had spread to other Illinois points, including

Anna and Balcom in the extreme southern part of the
state. Most of the Illinois melons were shipped in

one-third-bushel ('limax biiskets.

Meanwhile the industry hiid been developing at

Rocky Ford, Colorado, though up to 1894 the ship-

ments had been made entirely by local express, and to
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Coloradi) injxrkets only. That year sorno of thp growers
joinod to);ethi'r and loadcil wnlilator cars wliirli wen'
shipiiod by iVcifilit. L'p to this tiiiu' llic melons had
been slii|)i)ed in boxes, barrels, and home-made erales,

—princi])ally erates made fi-om 12-inch boards ami
common laths sawed in two. In ISild the fjrowers were
supijlied for the first time with regular erates made at

a hnnber mill. These crates were 12 by 12 by 22J4
inches, insitle meiisure,—practically the same a-s the
home-made crates,—and have ever since been the
standiird package for Rocky Ford melons. In this

year a few care of melons were shipped as far east as
Kansas City and St. Louis.

The Rocky Ford Melon Growers' Association was
organized in the fall of 1S90 for the iiurpose of coopera-
tive marketing of Rocky Ford melons; and in 1897,
121 c:irloads were handled in eastern markets, includ-
ing Pittsburgh and New York. The melons met with
favor and sold at good prices. The next year the mem-
bership of the Melon Growers' Association was increased
to over SOO, and more than 5,000 acres of melons were
planted. The yield was heav>% and the markets became
glutted with unsalable melons, due partly to jioor

refrigeration. The outlook was discouraging, and
many farmers turned their attention to sugar-beets
the next year. However, the melon industry' continued,
and from 1897 to 1905 inclusive, 5,999 carloads were
shipped from the Rocky Ford district, the largest

number being in 1904, when 1,182 cars were shii)ped.

Refrigeration was improved, so that the melons carried
safely even to Boston, a run of 150 hours.
The success of the Rooky Ford melons on the various

markets stimulated the planting of melons of the same
tj-pe in many other parts of the country, especially in

the southern states, and Rocky Ford was looked to as
the source of seed. Today the production of melon
seed, as well as market melons, is an important industry
at Rock}' Ford. A number of chstinct strains of the
Netted Gem type of melon have been developed at
Rocky Ford, and the seed is sold under various names,
such as Watters' SoUd Net, Eden Gem, Netted Rock,
Rust-Resistant Rocky Ford, and so on.

The growth of the melon industry of the United
States from 1897 to 1905 is indicated by the fact that
in 1897 only about 400 carloads of muskmelons were
marketed, while in 1905 the shipments amounted
to 6,920 carloads.

In 1905, the Imperial Valley of southern California
sprang into prominence as a melon-producing region.

This valley lies mostly below sea-level, and is situated
where the chmate is extremely
hot. Until 1900 it was known
only as a desert. That year
work was commenced on a
canal .system for conducting
irrigation water to the valley

from the Colorado River, a dis-

tance of about 60 miles. In
1905, expert growers from
Rocky Ford were secured to
organize the melon industry
and supervise the growing and
packing of the product. One
thousand acres were plarited

that year, and 297 carloads of

melons were marketed. Pro-
duction has increa.sed from year
to year, until the Imperial Val-
ley has far outstripped Rocky
Ford in the production of mel-
ons, and is now recognizerl as
the foremost melon-producing
region in the world. The ship-
ments from the Imperi.al Valley
for each year from 1905 to 1914
inclusive were as follows:

Year Carloads
I'MV-, 2!I7

l^n)il . fuT
l'.«)7 . . M4
I'.MI.S . . . . l.'.lll

lUUa 1,411

Year Carloads
IIUO 1,030
1!)11 ... ...2..5.51

1012 ... ...2,750
19i:! .3.502
1914 4,44G

The hot climate of the Imperial Valley makes early
I)lanting possible, and carlot shipments usually begin
in May, antl continue through June and often a large
part of July. These melons, due to pre-cooling and
otherwise perfect refrigeration, arc shipped safely even
to the Atlantic seaboard; and thus all the large markets
are fully supplied with melons of uniform grade and
quality from four to .six weeks earlier than was formerly
the case.

Beginning with the California product in May, the
markets of the United States are supplied with melons
of the Netted Gem or Rocky Ford type continuously
until late in October. The states producing these
melons in sufficiently large quantities to be mentioned
in the general market rejjorts in 1914 were as follows,
the states being named in appro.ximately the order in
which their products first appeared upon the markets:
California, Texas, Florida, Georgia, Illinois, Arizona,
Arkansas, Oklahoma, South Carolina, North Carolina,
Indiana, Nevada, Maryland, Delaware, Utah, New
Mexico, Colorado, Tennessee, Michigan.

Cullivalion oj the muskmelon.

Statements that muskmelons demand a particular
type of soil are misleading, for the muskmelon can be
grown successfully on almost any kind of land from light
sandy loam to heavy clay loam, provided the land is

properly drained, adequately fertilized, and thoroughly
cultivated. Natural drainage is considered best, and
melons are usually planted on slopes and knolls rather
than on low or flat lands. The soil should be well sup-
pUed with humus, either as a result of plowing under a
sod or catch-crop or an application of manure. Unless
the soil is naturally rich, special fertilizer treatment
should be given to the particular spot where each melon
hill is to stand. In the home garden, holes are some-
times dug %vith a spade and partially filled with rotted
manure, which is then covered with soU, in which the
seed is to be planted. In field culture, the land is

furrowed out both ways with a plow, and from a quart
to a half-peck of fine, rotted manure or compost is

placed at each intersection. The manure is then
covered with fine moist soil, and from ten to twelve
seeds are planted in each hill. In humid climates, the

2352. A nutmeg melon.
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9«\1 is oovonM about ' 2 inch deep; in irrigated regions
it is ctiverotl alwut 1 ' .> ini-hos.

Attempts to suhstilvito coinmorcial fortilizor for

manure m enriching inuskniolon hills have usually

rrsultetl unsiitisfactorily; and attempts to (;ro\v nulons
without siHH-ial tn\itn"ieiit of the individual lulls liavc

resulted! in failure except on huid already very rich,

such :is ni:irket-g:u-dcn soil or sdfalfa sod plowed uniler.

2353. Crate - or box - packing of melons.

Since muskmelons demand a relatively high tem-
perature and are easily injured by frost, it is useless to

Clant the seed in the open ground until the weather
as become warm and settled. Planting in Colorado,

Illinois, Indiana, and similar latitudes usually takes
place from May 10 to 20. Attempts to increase the
earliness of melons by protection of the plants in the
field by means of hand-boxes or forcing-hills are applica-
ble only to amateur areas, hitarting the plants in hot-
beds and transplanting them to the field when about
four weeks old is more practicable on a commercial
scale. Since a melon plant is likely to die if the root
system is disturbed in transi)lanting, the seeds must be
sown in pots or dirt-ban<ls, or on inverted sods, and the
plants very carefully handled during transplanting.
Muskmelon hills are placed from 4 to G feet apart,

and the plants are thinned to two or three in each hill.

Tillage is begun as soon as the plants arc visible, and
is repeated at frequent intervals mitil the vines cover
the ground, or until the crop is harvested. In the latter

case, the \anes are kept in windrows, thus allowing
space for the pickers a-s well as permitting late tillage.

In irrigated regions and in rich garden .soil, musk-
melons are often planted in drills instead of hills.

The rows are made 6 or 7 feet apart, and the plants
thinned to 2 feet apart in the row. If the crop is to be
irrigated, the seed is sown close to the irrigation fur-
rows, and the water turned in immediately after plant-
ing, to insure germination. Irrigation is repeated
according to the demands of the crop, until the melons
are well developed; then the water is withheld to a
large extent, and little if any irrigation is given during
the picking .season. Comparative dryness of the soil

when the melons ripen favors the development of high
quality in the fruits.

In addition to tillage Cand irrigation, in an arid

climate), the care of muskmelons consists [jrincijially

in protecting them from their enemies. Striped cucum-
ber beetles are likely to attack the plants as soon us
they appear above ground. They may be controlled
by the application of a repellant, such as turpentine
mixed with land pla-stcr and dusted on the [ilants, or
bordeaux mixture apjilied as a spray. Thi' melon hjuse
or aphis is often a serious enemy, especially in dry
seasons. It is readily controlled by .spraying with
nicotine sulfate, if jjrecaution is taken to reach the
undersides of the leaves with the spray. The leaf-spot
or "rust" is a fungous disease that attacks the foliage
of muskmelons, and in some Iocaliti('S has interfered
seriously with the jiroduction of a riuirketable croji.

In the case of a severe attack it .so weakens the vini^s

tJiat the melons <lo not develop projierly and are of
poor flavor. This diseiuse ha.s been controlled success-

fully by repeated spraying with bordeaux mixture,
the turning of the vines into windrows making late

spraying possible. Also, rust-resistant strains of melons
have been developed; .so that the di.sease is no longer a
serious menace to the melon industry.

Hanr.iting and mwkiiiiig.

Muskmelons must be picked while still finn in order
to reach the market in an acceptable condition, yet if

they are removed from the vines too eaj'ly they lack
flavor. Uidess the market is too distant, melons of the
Nettetl (lem tyiie shoukl not be picked until they will

piu-t readily from the stem, and the color of the skin
changes slightly from green to gray as seen through the
netting. To get the mehins picked uniformly at this

stage, it is necessary to go over the plantation every
day, and in hot weather twice a <lay.

In order that melons may be kept as cool as possible
after they are pi(^ked, they are taken immediately to
thi^ shade of a packing-shed, where they are graded
and packed in crates or baskets. The standard crate
for Colorado melons (already mentioned) has been
adopted in several other states. It contains forty-five

standard-size melons, or twenty-seven to thirty-six

"Jumbo" melons. "Pony" crates are slightly smaller

(11 by 11 by 2'2}4 inches), and are packed with fifty-

four smaller melons. The melons in the standard
crate are arranged in three tiers of fifteen melons each,
and each tier is three melons wide and five melons long.

Since the crate is made of slats, forty-two of the forty-

five melons can be seen from the outside. This permits
thorough inspection of the contents of every crate,

both at the shipjiing-point and on the market. Rigid
inspection before shipment has helped materially in

establishing the reputation of Rocky Ford melons on
the markets. California melons and some of the
Colorado melons are wTajjped in tissue paper to insure
better keeping in long-distance shipments. When so
handled, tne packing is more rigidly supervised, and
less dependence is placed on inspection at the loading-
platform.

If melons are to be more than twenty-four hours
en route, they are usually .shijiped under refrigeration.

The crates are loaded three tiers high, and ample
space is left for circulation of cold air. .-V minimum
carload consists of 364 crates, averaging sixty-si.x

pounds each, and the melons seem to reach market in

better condition if the cars are not more heavily loaded.

2354. Basket -packing ol melons.
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The handling of musknu'ldns or "cantaloupes" in oar-

Ifijul lots is an important branoh of the produco Inisi-

noss. and certain firms knou-n as "general distributors"

make a specialty of this product.

Montreal muskmchns; frames.

In addition to the small-fruited "crate" or "basket"
melons that are shipped 1)_\- the carload across the con-
tinent, and the ordinary varieties of large-fruited melons
that are very generally grown by market-gardeners in

outdoor culture, there is a large-fruitt'd variety known
as the Montreal Market, which is grown jirincipally

near Montreal, Canaila, by special methods, and com-
mands verj- high jjrices in some of the eastern m;irkets.

The seed is sown in greenhouses or hotbeds, usually in

pots, early in i\Iarch, and the plants are later set in

sash-covered frames, which afford protection until the
crop is nearly grown. Before the frames are placed,

the soil is thrown up in ridges about 12 feet wide, and
a trench 2 feet wide and 15 to 18 inches deep is dug
along the center of the ridge. This trench is filled nearly
level with fermenting manure, and then covered with
fine moist soil. When the soil over the manure has
attained the right temperature, the plants are set.

Usually one hill (two plants) of melons are grown under
each sash; so that a 6 by 12 frame will accommodate
four hill s if 3- by 6-foot sash are employed. Great
attention is given to watering, syringing, and ventila-

tion. As the fruits develop, they are kept from contact
with the soil by means of shingles, pieces of board,

flat stones, or slate. Each fruit is turned every few
days to insure uniformity in ripening and in develop-

nK-nt of netting. Wicn the area within the frames
b:>eomes fully occupied by vines, the frame is raised a
ffw inches above the ground so that the growing tips

of the vines may push out. More ventilation is given

as the season advances, and finally the sash and even
the frames are removed entirely. The melons thus
finish their ripening under outdoor conditions.

Montreal melons are shipped in large -nicker baskets,

liolding one dozen melons each. The melons are

packed in fine haj', and the baskets are shipped with-

out covers.

Cassaha melons.

The melons commonly grown in the United States

are perishable after reaching maturity, and their

market season ends in October. Certain types of musk-
melons known as winter melons will keep for several

weeks after being picked, if they are properly handled.
Melons of this type were formerly little known in

America, but are now grown commercially in the San
Fernando Valley in southern California, and are

shipped by the carload to the larger eastern markets,
principally during November and December. The
seed was brought from the Mediterranean countries

over thirty yc;u-s ago, and tried in California. The
first attempts at growing these melons were not com-
mercially successful, but a few districts were found to

be especially adapted to their culture. In the valley

above mentioned, hundreds of acres are planted every
year. These melons are large, firm, smooth-skinned,
and ven,' thick-fleshed. On the market, they are

known ;is Civssiiba melons. ,They are packed in excelsior

in half-ca-ses holding six melons, or in full cases holding
twelve melons.

LiU-ralwe.

Jinnies: "How to Grow Melons for Market," W.
Atlee Burpee; "Melon Cultiu-e," James Troop; "Canta^
loupe Culture," P. K. Bhnn. Experiment Station huh-

Uliiis: Arkansas, No. ()9; Colora/lo, Nos. 62, 8.5, 95, 104,

lOS, 121, 126; Georgia, No. 57; Illinois, Nos. 124, 1.55,

174; Indiana, Nos. 123, 135; New Hamp.shire, Nos. 52,

70, 172; also N. H. Technical Bull. No. 2 (classification,

by F. Wm. Rane); New Mexico, No. 63; New York

(Cornell), Nos. 96, 200, 231; Rhode Island, No. 68;
Vermont, No. 169. Jqhn W. Lloyd.

Watermelon.

The watermelon, CitruUus vulgaris (Figs. 2355, 2350),
is a native of Africa, and is normally a dry-country
plant. David Livingstone, writing in 1857, describes
it as being very abundant in favorable years in the
Kalahari Desert. He says that the species is very vari-
able, some fruits being bitter and some sweet. All the
animals of the region from elephants to mice, including
the carnivora, seem to enjoy the fruits.

The watermelon was early taken to India, since it

has a Sanskrit name. It reached China about the
tenth century A. D. It has no name in the ancient
Greek • and Latin languages, and was probably not
known to these people much before the Christian Era.

There are three fairly well-marked types of the culti-

vated watermelon : the round preserving "citron" (Fig.

2355), the stock (live-stock) melon, and the ordinary

2355. The preserving watermelon, commonly known as "citron."

watermelon. The two former groups are usually more
hardy, more disease-resistant, stronger growers, and
more productive. It seems probable tihat the forms of

melon found on our southwestern prairies, and in the
cotton fields of the South have returned to approxi-
mately their original wild condition. There is appar-
ently little data on the original introduction of the
watermelon into the United States. Judging from the
varieties at present extant, it does not seem likely that
it reached us from Mediterranean lands.

Commercial importance.

The watennelon is the most valuable vine crop grown
in the United States. As a garden plant it has a wide
cUsfribution, but as a commercial product its culture

is confined chiefly to the region to which the long-leaf

pine is indigenous. This region includes the states

bordering the Atlantic from Virginia southward as

well as those bordering the gulf. The only states out-

side this territory which grow watermelons on a com-
mercial scale are New Jersey, Indiana, Illinois, Okla-
homa, Kansas, and California. The six states produ-
cing the bulk of the commercial crop in the order of

their importance are Texas, Georgia, Florida, Indiana,

Mississippi, and California.

The v.alue of the commercial crop of watermelons in

the LInitefl States, as stated bv the census of 1910,

was nearly .'5;4,500,0OO, grown on 137,000 acres.

In comixirison with other vegetable crops, the water-

melon stands seventh. The crojjs having a greater value
are Irish potatoes, sweet potatoes, tomatoes, cabbage,
onions, and sweet corn, in the order named.

Cultivation.

The watermelon thrives best on light, warm, sandy
soils well supplied with organic m.atter. The plants
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require a liborol inoistUR> supply iluiinp; tht-ir oarly

lifo. but :u^> aWo to protluco nhumituitly in ivfiioiis

with n-lativi'ly span- rainfall. In oiilcr to lU'Vi-lop

suiH'rior quality. llu- ti-inporatuiv duiiiij; tlic fruit-

iH'jirini: |H'rii>il shoulil U" high.

Tho preparatory tivatniont of the soil for wator-
tm-lons pn-forrv'<i by most growers is to turn iiiuler a

croi> of eowiH-!Ui the piwious autiunn. An area which
has not been under eultivation for .several .sea.sons and
U|K>n which ther»> is a good stand of broom-sedge or

gr:u« is the second choice. While watermelon seed
diH'S not n'quiri' to be planted early, the land should be
prepared in time to allow weed seeils to germinate so

tliat at least the early weed crop can l)e desi roved by
h:irrowinp before tlie melon seeil is planted. This is

im|Kirtaiit as the crop can be given thorough cul-

tun' only piwious to the vining of the i)lants. The
object should be to do most of the cultivation before

the crop is planted.

The watermelon, like all other vine plaids, is a gross

fwjiier and requires an abundant sup()ly of available

plant-food over a comiiaratively short growing season.

For this rea.son. the fertilizing should be liberal and
the materials used of a nature to be (Hiickly available.

When stable manure can be .secured, this is to be pre-

ferred, but when it is not to be had crops jilantecl on
lands which have had a crop of cowjjcas turned under
rcsiK)iHl rea.sonably well when a fertilizer carrying :i to

4 per cent of nitrogen in the form of nitrate or sulfate

of ammonia, 8 per cent of potash, either sulfate or
muriate, and 8 per cent of phosphoric acid, either super-
phosiihati' or high-grade acid pli()si)hate, is used at the

rale of 4(X) to ,51X3 pounds to the acre in the drill.

There is no advantage to be gained from jilanting

the seed for the commercial crop of watermelons
before the soil is in thorough tilth and well warmed up.

Planting should be tlelayed until both the soil and the
season are warm enough to insure quick germination
of the seed and rapid growth of the plants. As a rule,

the ix^riod for |)lanting watermelons follows within a
fortnight that for corn.

The watermelon is a more robust plant than either

the cucumber or the muskmelon and re(|uircs more
liberal spaces between both rows and hills in the row.
Two general systems of planting are followed: planting
in rows and planting in hills. Row-planting is very
generally practised in some localities; the method
followed is to oix-n a furrow in which the fertilizer or
manure is scattered and incorporated with the soil

by the u.se of a suitable implement such as a scooter

or sweep. Two furrows are then turned together over
the fertilizer to form the bed on which to plant the

seed. In humid sections this is somewhat above the
general level of the surface, but in dry regions the .seed

is either planted on the level or slightly below. An
abundance of sc-ed is u.seil so ;t.s to insure a dense stand
of plants in order to fortify the jjlantation against the
ravages of in.sect pt^sts. After the plants are will

established and the danger of lo.ss of stand from insect

depredations is over, the rows are thinned so that
individual plants stand at intervals of 2 or .'5 feet, or

they may be thinned .so that groups of three or four
planus are as far a» 6 or 8 feet apart. The rows are

usually 8 feet apart. In the hill sy.stem of planting,

the fertilizer is put either down the length of the row as
above described, or the land may be laid off in check-
rows 8 by 8 feet apart and a shovelful of well-rotted
stable compost placed under each hill located at the
intcrs<!Ction of the 8-foot marjcs. Fertilizer may be
ascd instead! of the manure. A stand of plants is insured
by placing a dozen or more seeds in a hill, the seeds
being scattered over an area of about 1 stpiare foot

and the seeds covered with not more than 1 inch of

earth.

A« has been observed, the main cultivation of the
watermelon crop should be mafle before the seed is

planted. No ojiporlimity, however, should be lost to

keep the land free from weeds and in a line state of

tilth from the lime the plants appear above ground
until the vines are too large to continue the use of

horse-power implements. Mveii alter implements are

excluded, all large we<'ds should be pulled by hand.
In many seclions of the South, it is a common jiracticc

to sow a light seeding of cowpeas in the watermelon
fields at the time of the last cultivation to act as a
partial shade to the fruits and to ])revent the whip])ing
of the vines in the wind. The cowpeas also contribute

to the U])keci) of the land, an important factor with
the light soils u.sed for melon-cull ure.

Mi'loMs shoul<l not follow closely after melons on the
same land, as areas used too frequently for melon-
culture arc almost certain to become contaminated with
the wilt disease fungus. As this fungus is capable of

perpetuating itself for considerable periods when once
the soil is infested, a rotation jieriod of five to seven
years is desirable in onler to avoitl losses on lands which
have been previously used for the crop.

As has been suggested, the watermelon is not immune
to the ravages of insect pests and fungous diseases.

The stripccl cucumber beetle is one of the most
annoying and destructive insect pests attacking this

2356. A market watermelon.

crop. In the garden it can be controlled most satis-

factorily by the use of screens or by a square of

mosquito netting dropped over a tiny stake in the

center of the hill in such a manner as to form a tent

over the young ])lant; then by drawing earth over the

edges of the netting it will be held in place and the

insects excluded. The use of tobacco dust or tobacco
fertilizer as a mulch for the young plants .serves as a
fairly effective repellant and is at the same time a
valuable fertilizer.

The wilt ili.sease has caused great loss in years past
and while no effective remedy is known, satisfactory

crops can be secured by careful attention to crop-rota-

tion in which wilt-resistant crops form a large factor

and in which the interval between melon crops is suffi-

ciently long, five to seven years being none too much.

Harveding and marketing.

An important consideration in harvesting melons
for carload shii)ment is to avoid mixing sizes in the car.

If two sizes are to be shipped in the same car, they
should be loaded in separate ends. Buyers establish

the price for a load of melons by the minimum size of

the melons in the load. Melon markets have strong

likes and dislikes. Some prefer melons of a definite

size only, others prefer melons with ])articular markings,

while still others require either a long or globular melon.

Thest^ peculiarities of the market should be carefully

studied and the pKantings be so planned as to meet the

preferences of the market to the fullest possible extent.

At shipping-time these features should be kept in mind
and the distribution of the melons made accordingly.

Varieties of watermelon.

Melons of the highest quality have brittle flesh, few
fibers, and a thin rind. Such melons are not well
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adapted for shipmont but arc ideal for Ikiiiic vise. Tlie

coimnerciiil melon is one that has good shipping (pial-

itv, a firm not too thin rind, of a variety in wliich the
nu'lons run uniform in size, and of a weight ranging
from twenty to thirty pounds. The variety must also

be productive, of fair (]uality, and medium early. A
few sorts worth)' of a jilaee in the garden for home use
are Mclver, Florida Favorite, Kleckley 8weets, Brad-
ford, Long White Icing, anil .Sugar Loaf. Those most
popular as shipping melons are Kolb Gem, Duke Jones,
Pride of Georgia, or Jones, Mammoth Ironclad, and
Di.\ie.

Sectl-produclion.

The production of seed has been largely confined to
the new prairie breakings of western Kansas and
Oklahoma, where a crop can bo grown very cheaply.
It is interesting to note that the wild animals, notably
coyotes, often destroy a planting, so that few fruits are
left for seed. The melons grown for .seed are pulped
in machines de\'ised for the purpose. These machines
separate the rind and pulp from the seeds and juice.

The mass of seeds and juice is allowed to ferment for

one or a few days, when the seed is washed and spread
on wire screens for drying. When the seed is thoroughly
dry it should be rim through a fanning-mill to tlrive

off melon fragments and light seed, when it is ready for

market. A crop of seed is rarely planted by a farmer
without a contract with a seedsman, who agrees to
take all or part of the crop at a stipulated price.

In practically all sections of the Unites States where
field corn can be successfully grown, the watermelon
can be depended upon to mature a crop sufficient to

justify including it in the home-garden. WMle it can
be grown on a wide variety of soils by giving them
special preparation, it nevertheless grows best on rich

sandy, or loamy soils. The prairie soils of the corn-belt

as well as the glacial-drift soils of New York can be
successfully used for the garden culture of the crop.

The watermelon is tender to frost, and a-s it makes its

most rapid growth during the warm season, it should
not be planted in cold soil or before the danger of frosts

has passed. A safe rule for most sections is to plant ten

days to two weeks later than com.
The few hills of watermelons necessary to supply

the needs of the average family should be prepared
with special care. The seed-bed should be deep and
the hills fertilized with manure or compost which will

tend to accelerate the growth of the plants. No better

use of hog- or chicken-manure can be made than in the

preparation of a compost for watermelons. The hills

should be given ample distance—7 or 8 feet each way

—

and the seeds should be scattered ten or twelve over
an area about 1 foot square, and covered with about
1 inch of soil.

The young plants will require protection from
insects; the use of mosquito-netting, before noted,
will prove as inexpensive and as effective as any
method yet devised.

.\fter all danger of losing the stand of plants, either

by frost or pests, has pa-ssed, the population of each
hill should be reduced to three or four of the most
vigorous plants. From this period on, care to prevent
weed-grf)wth should give satisfactory results providing
a sort adapted to the region and to home use has been
chosen. L. C. Corbett.

MELON, Papaw: Carica Papaya, M. Shrub: Solarium murica-
tum. Chinese Preserving M. : Benincasa,

MELOTHRIA (probably a name for a bryony-like
plant; mdnn is Greek for apple, which may refer to the
shape of the fruit). Cucurhilacea!. Slender herbaceous
vines, climbing or trailing, annual or perennial, with
small yellow or white flowers and .sometimes attractive

little fruits, found in warmer j)arts of the world.

Plants with simple tendrils at the axils and verj-
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small mona'cious, did-i'ious or polyg.amous fls., the
sterile usually in corvinlis or racemes, the fertile solitary

and often slender-stalked: Ivs. entire, lobed or divided:

fls. white or yellow; sepals .5; corolla ."i-lobed, camjjanu-
late; stamens in sterile fls. .3 or .5, more or less connate
by the anthers, in the fertile fls. reduced to rudiments:
fr. a small pulpy pendulous berry, with usually many
flat horizontal seeds.—Species perhaps 70, widely dis-

tributed, a few of them native from Pa. and Fla. to

Texas.
Four kinds appear to be in the trade, M. scabra,

M. japonica, M. madiraxpatana and M. punctata, the

last being perhaps the best . These are slender but rapid-

growing half-hardy annual climbers, which may be
grown indoors in winter, but preferably outdoors in

siunmer for covering unsightly objects. They are

attractive in fruit.

Cogniaux (in DC. Mon. Phan., Vol. 3, 1881) makes
three sections of the genus. A/, scabra, M. pendula, and
M. japonica, belong to the first, M. punctata to the

second, and M. maderaspatana to the third. M. punc-
tata has sensitive tendrils.

Section I. Eumelothria. Fls. usually monoecious,
males mostly racemose and females solitary; anthers
subsessile: fr. mostly with long and slender peduncles;

seeds usually not margined and smooth.

Section II. Solena. Fls. mostly dioecious, males
corjinbose; anthers borne on rather long filaments, the

connective not produced: fr. mostly short-peduncled

;

seetls mostly margined and smooth.

Section III. Mukia. Fls. monoecious, males clus-

tered and females solitary; anthers subsessile, the con-

nective apiculate: fr. subsessile; .seeds margined, usually

pitted.

scabra, Naudin. Sts. more or less hairy: Ivs. rigid,

ovate-oblong or somewhat triangular-hastate, acute or

short-acimiinate, scabrous: tendrils filifonn, short: fls.

small, the masculine racemes .5-7-fld. and equaling the

petiole; anthers roundish, with a wide connective, the

cells straight, not plicate: fr. ovoid or ovoid-oblong,

obtuse, .3-celled, rather large (1 in. long, ,'2111. thick),

with broad paraOel stripes of white and green. Mex.
R.H. 1901, p. 43.

pendula, Linn. Creeping or scandent, much-branched
root-perennial, the st. glabrous and shining: Ivs. sub-
orbicular-cordate, acute or obtuse, hirsute becoming
scabrous, often deeply .5-lobed, the lobes obtuse: male
racemes 3-7-fld., usually shorter than the petioles;

corolla yellow, the segms. obovate: fr. ellipsoid, to ' ^in-

long, the seeds obovate and whitish. Pa. to Fla. and
La. and Mex.

—

M. ptridula, M. scabra and M. punctata

may be confused in horticultural literature.

japonica, Maxim. Lvs. ovate - triangular, emargi-
nate at b.ase, scabrous above, nearly smooth beneath,

entire or shallowly 3-lobed: male fls. solitary; anthers

suborbicular, not appendaged at apex: fr. ovoid-sub-

globose, the seeds usually marginless. Japan.

punctata, Cogn. (Brybnia punctata, Thunb. Zeh-

ncria scabra, Sond. Pildgyne suatns, Schrad.). Sts.

glabrous at maturity, angled: lvs. membranous, cor-

date, angled or slightly 3-.5-lobed, white-spotted and
somewhat scabrous above, pilose, short-hairy or sca-

bnms below, margin remotely denticulate: fr. browTi,

lightly pitted, about 3 lines thick; seeds small, about 2

lines long, strongly compressed. S. Afr. R.H. 1900, p.

Otil.—Intro. 1S90 by Henderson & Co. as the oak-

leaved climber. Melothria punctata is a Ijeautiful climb-

ing herbaceous perennial, better known as Piloqyne

sunns, and sometimes called Zehneria suai'is. Even
when protected, it is too tender to stand the northern

winters. It blooms in clusters; fls. .sm.all, white and
star-shaped, with a strong nnisk fragrance: lvs. green,

small and glo.ssy. Being a very rapid grower, it is

desirable for covering verandiis or for house cult. It
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will do well in :iny |i;irt of a living-room where it has
lipht. It will jirow as iiuich as Hi ft. hifih in one sununer
by having a liberal supply of water every day ami liqniil

mamire once a wix'k. After growing outdoors it can
l>e out down to in.."potted and takei\ into the house
for the winter. In the spring it can he cut hack, again
i>lanti\l out and it will do well. The roots may almost
ho CiUleii tuberous, and can be kept dormant in winter,

the same as dahlias, buried in sand in a eool, dry place,

fnH» from frost. Increased by cuttings. (.lames Vick.)

maderaspatana, Cogn. (Ciicumis mwlcmspatanus,
Linn. liryonia scabrctla, Linn. f. Miikia scahrclla,

Arn.). Annual: Ivs. ovate or somewhat deltoid, entire,

angled or 3-5-lobed. verj- sealirous above and scabrous
or short-hairy beneath: male fls. fa.scicled, the female
solitary or only partially fascicled: fr. small, globose,

smooth or sparsely echinulate, at first green and longi-

tudinally variegated with brown-yellow, becoming ro'd;

seeds pitted. Trop. Asia and Afr.

.V. /fumi'n#nsi>, Gardn.. produces a fr. said to be piekled when
green, in Porto Rico, and eaten, and also good when fully ripe: a
climber 5 or G ft. long: Ivs. cordate-ovate. usuall.v acute or slinrt-

acuniinate, 5-angled or lightly 3-.5-lobed, scabrous above: fr. .^niall,

not variegated or otherwise marifed and in this differing from M.
.cabra. Trop. Amex: variable. WiLHELM xMlLLER.

L. H. B.f

MENISCIUM (Greek, a crescent; referring to the
shape of the sori). Polypodiacae. A genus of about
10 troiiical species allied to Drjopteris, usually with
pinnate Ivs. and with the main veins united by succes-

sive transverse arches, on which the naked sori are
borne. They are warmhouse and greenhouse species.

See p. 121.5.

reticulattim, Swartz. Stalks 1-3 ft. long, stout: Ivs.

2—4 ft. long, 1 ft. or more wide, pinnate; pinna- 1-4 in.

wide, with an acuminate apex, naked or slightly pubes-
cent; main veins 1-1 ],2 lines apart, with 8-12 transverse
arches. Mex. and W. Indies to Brazil.

L. M. Underwood.

MENISPERMUM (Greek, moonseed). Alenispernia-

cta. Moonseed. Hardy and attractive semi-woody
climbers.
Twining glabrous or slightly pubescent vines, with

alternate long-petioled Ivs., which are peltate near the
margin, and axillary or super-axillary panicles or cj'mes
of small dicecious not showy fls. : fr. a berry-like drupe,
containing a flattened crescent-shaped or curved stone
(whence the name moonseed): stamens 9-24, with 4-

loculed anthers in the staminate fls., 6 and sterile in

the pistillate fls.; pistils 2-4, with broad stigmas; sepals

4-8, in 2 series; petals f>-8, shorter than tiie sepals.

—

As conceived by the early

botanists, Menis])ermum con-
tained many species wliich

are now referred to Cocculus,
Abuta, Cissampelos, Tinos-
pora, Anamirta and other
genera. The genus is now
considered to be bitypic, one
species in N. Amer. and the
other in Siberia, China and
.Japan. (Diels, in Engler's
Pfianzenreich, hft. 46, 1910.)
Both the moonsecfls are neat
and interesting vines, and
are hardy in the northern
states and Ont, Prop. re.<wlily

by seeds; or plants of M . canoflense may be dug from
the wild. Cuttings of ripened wood may also be used.

canadense, Linn. f>)MMON Moonseed. Fig. 23.57.

Sts. .slender and terete, woody below, flocculent-pube.s-

cent when young, but becoming glabrous, twining 10 ft.

or more high: Ivs. variable in shape, rouml-ovate to

ovate-cordate, sometimes entire, but usually angulate-
lobefl, the long petiole attached just inside the margin:

fls. greenish white, in loose straggling panicles, the
sejtals and petals usually ti, the stamens in the male fls.

10-20: fr. blui.sh black, '.lin. diam., resembling small
grapes. Kich soils in thickets and lowlantls. Que. to

2357. Leaf of Menispermum
canadense. (X'A)

2358. Menispermum dauriciun. ( X J-z)

Manitoba and south to Ga. .and Ark. B.M. 1910.

G.M. 57:153. G.W. 1, p. 63, F.E. 22:493; 28:261.

daaricum, DC. Fig. 2358. In habit much like the
above but more vigorous: glabrous: Ivs. smaller, dis-

tinctly peltate, deeper green, cordate and angular: fls.

in cymes, yellowish, the tenninal ones with 6 sepals,

9 or 10 petals and about 20 stamens, the lateral ones
with 4 sepals, 6 petals and about 12 stamens. S. E.
Siberia, Korea, China, Japan. G.F. 5:233 (adapted in

Fig. 2358).—Variable. Rarely planted in this country.

L. H. B.

MENTHA (from the Greek name of the nymph
Minthe). Lahiats:. Mint. Strong-scented perennial

herbs; grown mostly for their essential oils but some-
times for ornament.
The term mint, often applied to various species of

Labiata", is most frequently used to designate plants of

the genus Mentha. This genus is characterized by its

square sts. an<l opposite simple Ivs. in .common with
others of the f.amily, and especially by its aromatic

fragrance, its small purple, pink or white fls., with mostly
regular 10-nerved calyx, slightly irregular 4-cleft

corolla and 4 anther-bearing stamens, crowded in

axillary whorls and the whorls often in terminal spikes;

ovary 4-parted, style 2-cleft: nutlets ovoid and smooth.
—Many forms have been described, and the synonjTny
is extensive. About 30 species are now recognized, all

native in the North Temperate Zone, about half of

them being native or naturalized in N. Amer. Six

species are cult, mori^ or less for the production of

aromatic essential oil, which is found in all parts of the

herb, and especially in minute globules on the surface

of the Ivs. and calyx. Some of the species hybridize

freely, proihuing innumerable intergr.ading fonns which
make the limitation of certain sjjecies diffioilt.

The mints are scarcely horticultural subjects,

although M . rolundifolia and M . I'idcgium. as well as the

little M. Requienii, may be used as border pLants or
ground-covers and for the ornamental foliage of some
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of the fonns. They propagate readily by cuttings and
division; some of them produce stolons.

arvonsis, S.
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in Michigan, wluTt" tlic indusin- has prown to larm'r

proiHirlions than anywhori- else. IVpiuMiiiint is now
cultivaliHl cominorcially in so\ith\vi'st<'ni Miilii^an

and adjacent parts of nortlicrn Indiana, Wayni' county,

New York, and in M'ltdiani, Surrey and Lnuohishirc,
En);land, and m Saxony.

Peppcnuint phmts may be grown on any laiul that
will produce pood crojjs of corn, hut its cultivation is

most pmtitahle on muck soils of reclaimed swam|)s. It

is an exhaustive crop, and on uplands is rarely included

2j00. A miat still.

in the rotation more often than once in five years. On
deep, rich muck soils it is often grown consecutively 6
years or more with no apparent diminution in yield.

Peppermint is propagated by pieces of running root-

stocks, commonly called "roots." These are planted,

as early in spring as the ground can be prepared, in

furrows 30 inches apart. On uplands two or three croi)s

are usually grown from one .setting of the "roots," bvit

in the swamp lands the nuuiers are plowed under after

han'est, continuing the crop indefinitely. Clean culti-

vation is required between the rows, and often it is

necessary to lioe the plants or pull weeds by hand, espe-

cially on land that has not been well prepared. Fire-

weed, horseweed, ragvveed and other species with bitter

or aromatic properties are very injurious to the oil if cut
and di.stilled with the j)eppermint.
The crop is cut either with scythe or mowing-machine

in August or early September, when the earliest flowers

are developed and before the leaves have fallen. In
long, favorable seasons a second crop is sometimes har-
vested early in November. After cutting, the plants
are cured like hay, then raked into windrows an<l taken
to the stills, where the oil is extracted by distillation

with steam. A "mint still" (Fig. 23fi0; usually con-

sists of two retorts (u.sed alternately), wooden or gal-

vanized iron tubs about 7 feet deep and (i feet in diame-
ter at the top, each with a perforated false bottom and a
tight-fitting, removable cover, a confh^nser of nearly
2O0 feet of block-tin [jijx; immersed in tanks of cokl
water, or more frequently arranged in ()erpendicular
tiers over which cold water nins, a boiler to furnish

steam and a receiver or tin can with compartments in

which the oil separates by gravity. The yield of oil

varies from ten to sixty pounds to the acre, averaging
about twenty-five pf)unds for black mint, the variety
now generally grown. Three kinds of [)e[)pennint are
recognized: (1) American mint, "state mint" of New
York (,\f. jnperita), long oultivat<!il in this country and
occasionally naturalized; (2) black mint, or black
mitcham (M. j/iperila var. mdgarw), a more productive
variety introduced from England about 188'J, and ('i)

white mint, or white niitchani (.1/. iiiprrilii var. officina-

lis), less productive and too tender for prolitable culti-

vation, but yielding a very superior grade of oil.

IVpi)ennint oil is u.sed in (U)nfeclionery, very exten-
sively in medicines, and for the iiroduclion of menthol,
or more i)ro])erly ])ipnienthol. I'ijimenlhol dilTers in

jihysii-al ))roperlies from menthol derived fnmi Japa-
nese mint

.

JaiHimnc mint, secured from M. arvensis var. piperas-

cciiK, is cultivated in northeni Japan, chiefly on the
island of Hondo; not known in the wild .state.

It has been inlroduced experimentally in cultiva-

tion in Englan<l and the United States, but has
not been cultivated commercially in these coun-
tries. Its oil is inferior in quality to that of

Mentha piperita, but it contains a higher percent-

age of crystallizable menthol, of which it was the
original source and for the production of which it

is largely \ised. It is i)ropagaled by rootstocks

carefully transplanted and cultivated by hand-
labor. Two crops, rarely three, are obtained in a
season, antl by abunilant fertilizing and intensive

culture large yickls are obtained. It is usually
continued three years from one planting, and
then a rotation of other crojjs follow for three to
six years. Three horticultural varieties are recog-
nized, being distinguished chiefly by form of leaf

and color of stem. The variety known as "Aka-
kuki," with reddish purple stem and broad, ob-
tuse leaves, is regardeil as best.

Spearmint is cidtivated on peppermint farms
X^ for the production of oil. The plants are propa-
.^ gated and cultivated similar to pepjjermint and

(listilled in the same stills. The oil, for which
there is a smaller ilemand than for peppermint,

is used chiefly in medicine and to some extent as a
flavoring ingredient in chewing-gum and drinks. Spear-
mint is cultivated in the vicinity of many large cities

to supi)ly saloons, where freshly cut sprigs of the plant
arc used in making the seductive and intoxicating drink
knomi as "mint julep." The plant is more widely
known iis an ingredient in "mint sauce," the familiar

accomj)animent of spring lamb and green peas. To sup-
ply this demand it is often cultivated in the kitchen-
garden. It is easily propagated by the perennial root-

stocks, and persists year after year with little care,

thriving in nearly all kinds of soil, providing it does not
become too dry. Lyster H. Dewey.

L. H. B.f

MENTZELIA (Christian Mentzel, 1622-1701, Ger-
man botanist). Loasaceie. Showy-flowered plants,

some of the herbaceous kinds grown as flower-garden

subjects.

Herbs annual and perennial, shrubs and even small

trees, glabrous or setose, the sts, often becoming white
and shining: Ivs. usually alternate, mostly coarsely

toothed or pinnatifid: fls. solitary or in racemes or

cymes, white, yellowish, yellow or red; petals 5, regu-

larly sjjreading, convolute in the bud, deciduous; sta-

mens indefinite, rarely few, inserted with the petals on
the throat of the calyx: seeds flat, in a caps, dehiscent

at the summit.—Species probably 60-70 in the Ameri-
cas. A good ninnber are native in the U. S. They thrive

in sunny moist or dry .situations .sheltered from strong

winds. M. lAmlleiji, from C'alif., is frequent in eastern

gardens, where it is commonly knowii iia Bartnnia aurea;

the other sjjccies are offered by western dealers, but are

not generally in cult. They flower in summer. Although
interesting and showy, these plants have not become
popular with gardeners. The seeds should be sown
where the plants are to remain, as they do not bear
transplanting. M. Iiartonioidcs, Henth & Hook., is Euc-
nide (which see); M. (jronovis-folia, Fisch. & Mey., is

the same. By some^ authors, [lart of the species are sep-

arated as Nuttallia; also as Hespcrastcr.
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A. Planl lnrbaceous.

B. Color of fis. wfiih; rreami/ while, or yellowish white.

decapetala, Trban & (iilp; {liarlniiia decaprlala,

Pursli. M . onintd. Torr. i^ Gray. A'ldtdllia decaix'tala,

Greene). Biennial or iK'rennial, 2 ft. ami more: Ivs.

2-(i in. long, oval, lanceolate or oblong, .sinuate-pinnati-
fiii: fls. .') m. aero.ss, opening toward night, fragrant,

usually bracted; ])etals 10; stamens 200-1500: caps,
obkmg, with nmncrous seeds. Dakota and Mont, to
Texas. B.M. 14S7. R.H. 1878:430.

n&da, Torr. & Gray (Xutldllia niida, Greene). Bien-
nial or perennial, st. somewhat slender, 1-5 ft. high:
Ivs. 1-3 in. long, lanceolate or oblong-lanceolate, acute,
strongly dentate or pinnatifid: fls. opening toward
night, creamy white, I'o-'-'i in. aero.ss, usually bract-
less; petals 10. Mont., Kans., and Texas. B.M. 5483
(as Bartonia nuda).

BB. Color of Jls. yellow.

Lindleyi, Torr. & Gray {M. Bartonia, Steud. Bar-
tonia aiirea, Lindl.). Fig. 2361. .\nnual: st. 1-4 ft.

high, simple or branched and straggling: Ivs. 2-3 in.

long, narrow-lanceolate to ovate, coarsely toothed or
jiinnatifid: fls. about 2' 2 in. across, bright yellow, very
fragrant in the evening, bracted, opening in evening and
remaining the following morning; petals 5, broadly
obovate, nearly as broad as long, rounded at the apex
except an abrupt short point. Calif. B.M. 3649. B.R.
1831. Gn.W. 21:504.

Isvica&lis, Torr. & Gray. Blazing Star, Biennial:

St. stout, 2-.'5'2 ft- high: Ivs. 2-8 in. long, narrow-oblcng
to lanceolate, sinuate-toothed: fls. yellow, 23^-3 in.

across, bractless; petals lanceolate or oblanceolate,
acuminate. Wyo. to Calif.

AA. Plard shrubby.

Conzfittii, Greenm. Woody, 20 ft. and more: st.

whitish: lower Ivs. nearly opposite and upper alternate,

simi)le, oblong-lanceolate, acuminate, finely dentate,
the base entire and narrowed into a short petiole,

scabrous above and tomentose beneath: fls. 2 in. across,

brilliant yellow and showy, cymose-paniculate ; calyx
deeply .5-lobed ;

petals 5, ovate-oblong, short-acuminate.
S. Mex. Listed in S. Calif. L. H. B -j-

MENYANTHES (Greek, probably meaning month
flower; ijerhaps because it flowers for about a month).
Gentinnncese. Bcckbean. Perennial bog-plants.

As understood by the older botanists, the genus has
two species, one of which is widespread in the U. S., and
the other in the Pacific N.W. to Japan, but later

botanists separate the latter plant as Nephrophyl-
lidium (A^. crista-galli, Gilg). Menyanthes has creep-
ing rootstocks and small, .5-lobed white or purjjlish fls.

in late spring. It is allied to Nyrnphoides, but the fls. of

the latter are not bearded or crested on the face as they
are in Menyanthes. Lvs. all alternate, stalked: corolla

somewhat funnel- or bell-shaped; stamens inserted on
the tube of the corolla; hj'pogjTious glands 5; style long.

trifoliata, Linn. BurKBEAN. About 9-18 in. high:
Ifts. 3, oval or oblong-<jbovate, to 3 in. long: raceme
12-20-fld.: caps, small, ovoid. Bogs, temperate regions

in X. Amer., Eu., and Asia. G.M. 43:.335. G. 35:5.59.

V. 2:198; 3:208.—The lvs. are said to be u.sed in Ger-
many as a substitute for hops in beer-making. A very
interesting bog-plant, growing often in shallow water.

L. H. B.

MENZIESIA (after .-Vrchibald Menzies, surgeon and
nat\iralist). EricAcese. Lfiw deciduous shrubs, allied to

Rhododendron, with small 4-mero\is fls. appearing with
the lvs. in terminal clusters: corolla urceolate or bell-

shaped, 4-lobed; stamens 8: fr. a .'S-valved caps, with
many linear caudate seeds. Seven species in E. Asia
and N. Amer. Interesting shrubs for alpine rockeries,

but not particularly ornamental. M. pildsa, Juss.

{^f. glnbiil/iris, Salisb.), is sometimts offered by dealers

in native plants. Shrub, 2-6 ft.: lvs. oval to oblong-
obovate, glandular-mucronate, entire, strigose, ciliate,

1-2 in. long: fls. few, drooping, on slender glandular

pedicels; corolla yellowish, often tinged reddish, J^in.

long; anthers includt^l. May, June. Pa. to Ga. in the

mountains. B.M. 1571. For cult., see Andromeda
and Rhododendron.

M. civrulea, Swartz=Phyllo(loce cserulea.

—

M. empetrifdrmis,
Smith^Phyllodoce empetriformis.

—

M. penldndra, Maxim. Shrub,
to 4 ft. : lvs. elliptic : fls. subglobose, sreenish white; anthers exserted.
Japan.

—

M. potj/nlia, .luss.^Dabcecia polifolia.

Alfred Rehder.

MERATIA (after Frangois Victor Merat, French
physician and botanist, 1780-1851). Syn., Chimondn-
thus. ('(ili/rniithdce;e. Ornamental shrubs, grown chiefly

for their early sweet-scented flowers; grown out-of-doors.

Deciduous or evergreen, with scaly winter-buds: lvs.

opposite, without stipules, short-pet ioled, entire: fls.

long before the lvs., on scaly branchlets axillary on
branches of the previous year, with numerous imbricate
sepals and without petals; stamens 5 or 6, short, with
innate anthers; pistils many, inclosed in a hollow recep-

tacle which develops into a caps.-like fr. with numerous
achenes.—Two species in China. Often united with
Calycanthus, which is easily distinguished by its naked
winter-buds and the numerous stamens of the fls.

which appear at the end of leafy shoots.

The species in cultivation is a deciduous shrub, in

milder climates nearly evergreen, with generally oblong
lustrous leaves and with fragrant yellow flowers with
purple center appearing before the leaves in early spring.

It is hardy about as far north as Philadelphia and likes

a warm and sheltered position. See Calycardhus for

cultivation and propagation.

praecox, Rehd. & Wilson (Calycanthus prkcox, Linn.
Chimondnthus frdgrans, Lindl.). Lvs. elliptic-ovate or
oblong-lanceolate, acuminate, bright green, lustrous
above, glabrous beneath, 3-5 in. long: fls. very fra-

grant, 1-1 } 2 in. broad, outer sepals yellow, inner ones
striped purplish brown. Feb., March. China, Jap.an.

B.M. 466. L.B.C. 7:617. L.D. 3:173. G.C. III.

11:213. Gn.M. 5:141. Var. grandiflora, Rehd. &
Wilson {Chimondnthus fragrans var. grandifldra,

Lindl.). Fls. much larger and brighter-colored. B.R.
451.—The evergreen M. nttens, Rehd. & Wilson
(ChimA^ndrUhus nitens, Oliver), with long-acuminate
lvs. and smaller and paler fls. (H.I. 16:1600) is not
yet introduced. Alfred Rehder.

2361 Mentzeha Lindleyi ( X M
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MERCURIALIS vl'rvmi Mi'icuiy, who is supposed to
have liisi-ovorxHl simu- virtue in the phuit). Eiiphor-
hu\cfa\ Mekoihy. Herbaeeous plants of temperate
regions, of httle iniportanee hortieultmally. Ias.
opfHvsite. simple: t\s. apn-talous, very small, in axillary
clusters: esUyx v;Jvate; stamens S-2(), aniher-eells
spherieal, attaeheii by the apex and lianKinn; styles
uuilividiHl; ovarv 2-:WeIled, 1 ovule in eai-h eell. About
7 siKH'ies, mostly in the Medit. n'nion. Helaletl to
Miulotus smd Aealypha. M. diuiim. Linn., is a weed in

Eu. M. pircnnif, Linn., is a European poisonous plant,
the foliage yielding an imstable blue dye.

J. B. S. NOUTON.
MEREND£RA (from qiiita mcrinuhx, Spanish name

of Colchicuiii autumnalc; some of these jjlants foniierly
considered to belong to Colehieuni). Lilidcta'. Small
spring-blooming plants, classed as "bulbs;" little

grown.
Abo\it 12 species of bulbous plants, mostly natives of

the Medit. region and Asia, one in Abyssinia. They

2362. Flowering branch of Mcrope angulata. (Natural eize)

belong to the same tribe with Colchicum and Bulbo-
codium, but Colcliieum has a real oorolla-tube, while
the other two genera have C very loiig-eluwed segms.
which are merely connivent, fonning a loose tube at first

and afterward seijaraling. In Merendera there are 3
styles which are distinct from the base, while in Bul-
boco<lium the style is ;5-out only at the apex. Meren-
deras are low stemle.ss plant.s with timicated corms:
Ivs. linear, appearing with the fis.: fls. 1-U, appearing in

spring or fall, mostly lilac-oolored. The geiiu.s is

divided by Baker into two groups, ba-sed on the anthers.
The 2 species described below belong to t lie group with
small, oblong, versatile anthers, which are fastened at
the middle rather than the ba.se. They an^ hardy spring-
blooming plants with about 3 Ivs., and fls. 1-1 ' ^ i".

across. These plants are procurable from Dutch bulb-
growers. They are pretty, small-fid., liardy, fragile

plants which persist well under good garden cultiva-
tion. The garden names are confused. M. rulhimira
ia probably liulbocotlium riUhenicum, which is a form
of B. vernum.

A. fiUule of peUds ohlariceolale, ohluse.

caucSsica, Bieb. Lvs. 3-4, with the fls. : the 3 outer
coTolla-segms. appendaged on each side at the junction

of blade an<l claw: new conns sessile. Caucasus, Persia.
B.M. 3li9t).

AA. lihidf 1)/ pHnls lanceolate, acute.

sobolifera, Fisch. A Mey. Lvs. 3, appearing with the
fls. : .segms. not appendaged : a very small new conn pro-
duced at the ajiex of a shoot. Asia Minor, Persia.

—

The plant cult, vrnder this name is ('olchinim procurrens,
Raker, which dilTers from the Merendera in having a
long perianth-t\ibe, autumnal fls., and lvs, appearing in

spring. The true M. sobolifera may not be in cult.

WiLHELM Miller.
L. H. B.t

MEROPE (name<l for Merope, one of the Pleiades).

Rulaccii'. KioEKUKKAN. A curious and as yet little-

known salt-resistant plant related to Citrus, of interest

for trial as a stock.

Small spiny tree: lvs. simple, thick and leathery;
spines in i)airs in the axils of the lvs.: fls. white, ,5-mer-

ous with 10 free stamens: frs. triangular, having large

flattened seeds imbedded in the sticky mucilaginous
pulp.—Only one species is known.

angulata, Swingle (Cilnis a/igulala, Willd. Sclerds-

tylis spindsa, Blume. Parant'Hpiyaangulfita, Kurz.). Fig.

23G2. A small spiny tree bearing curious angidar frs.

and growing in the tidal swamps in S. Java: lvs. coria-

ceous, thick, 3-5 X 1-1} 2 in., borne on simple petioles:

fls. white, .'i-parted with 10 free stamens, pistil projects

ing beyond the stamens: frs. triangular, 1-2 in. long,

in cross section approximately an equilateral triangle

54-1 in. on a side. Illus. Kurz., Journ. As. Soc. Ben-
gal, 42 pi. 18(1874). Valeton, Icon. Bogor, 4: pi. 348
(1912). Swingle, .Joum. Wash. Acad. Sci. 5:420, figs.

1, 2 (1915).—This peculiar thick-lvd. plant thrives in

saline soils and is being tested as a stock for other cit-

rous frs. by the U. S. Dept. Agric.

W'altek T. Swingle.

MERTENSIA (after Franz Carl Mertens, a German
botanist). Boraginacex. Attractive herbs for colon-
izing and for borders.

Perennials, gkabrous or pubescent: lvs. alternate,

often having pellucid dots: racemes terminal or the
cymes loose, few-fld., 1-sided, sometimes panicled; fls.

blue or purplish, rarely white, with funnelform or cam-
panulate corolla that is either crested or unappendaged
in the throat, the lobes 5 and similar and not niuch
spreading or the margin nearly entire; calyx 5-cut or
5-parted; stamens attached at the middle of the tube
or higher; ovary 4-lobed, the style filiform: frs. 4 erect

more or less wrinkled nutlets.—Species probably 40, in

the cooler parts of the northern hemisphere, a good
part in N. Amer. In recent years, the American species

have been much redescribed. They are often very
smooth plants, of attractive habit and bright colors.

The most popular species is M. virginica, Virginia cow-
slip, bluebells, and Virginia lungwort. This grows
1-2 ft. high and blears more or less drooping clusters of

blue-belled fls. in March to May. The fls. are about 1

in. long, and 20 or more in a terminal group. They
have a pur]>Ie tube and blue bell of distinct shape, the
lobes of the corolla b(Mng little pronounced.
The common inertensia (M . virginica) is one of the

.

plants that should remain unflisturbed for years, and
hence is suited to the rockery and to margins and
ravines. It is unusually good for colonizing in woods.
Its leaves die down .soon after flowering-time. The plant
should have a sheltercfl position and rich loamy soil.

M. sihirica (of gardens) is considered by some even
more flesirable. The flowers are later, light blue, and
not so distinctive in fonn. The foliage of M . sibirica lasts

tlirough the summer. Mcrtensias may be propagated
by .st^ed if sown as soon as rijjc, but with uncertainty
by division. Although of secondary imi)ortance, mcr-
tensias add variety to the border and are nearly always
attractive to plant-lovers.
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^^^ule Mcrtensia virginirn grows well in full sun, it

docs almost ;is well in shady situations. It makes its

growth e;n'ly in the spring before the shade under the
trees beeomes very dense, and the foliage, which dis-

api>ears after blooming, seems to ripen as readily in the

shade as in the open. As large nitisses of this plant are

effeetive, and a-s the blank left by the disaiipearing

foliage precludes its being grown in the open border, it

is fortunate that it will adapt itself to shady places

where its yellowing foliage may be somewhat hidden
and its absence during the summer be unnoticed.
(W. C. Egan.)

INDEX.

alpina. 7.

chitralonsis, 11.

cili.ita. 5.

echioides, 9, 12.

elongata, 9.

lanceolata, 10.

niaritinia, 1.

oblongifoUa, 3.

paniculata, 6.

papulosa, S.

primuloides. 11.
pulmonarioides, 2.

rubra. 2.

sibirica, 4.

virgiuica, 2.

A. Plant fleshy, glaucous and very smooth.

1. maritima, S. F. Gray (Pneumaria niarilima, Hill.

Pulmonaria maritima, Linn.). Lungwort. On sea-

coasts from Mass. northward and in Eu. and Asia,

likely to be planted in seaside places but apparently
not in the trade: a spreading or ascending plant with
branches 1 ft. or so long: Ivs. fleshy, ovate to spatulate

and oblong, entire, upper surface becoming blistered:

fls. Js'in. or less long, blue or whitish.

A\. Plant not promincnlly fleshy, smooth or essentially so.

(A'os. 9 and 10 may be sought here).

B. Fls. trumpet-shaped, the open part not irrominently

o-lobcd; filaments much longer than the anthers.

2. virginica, DC. (M. pulmonarioides. Roth). ViR-
ciNi.\N Cowslip. Bluebell.s. Fig. 2363. Vol. Ill,

pi. LIIL Verj' smooth and glabrous, 1-2 ft.: Ivs. obo-
vate or oblong, or the lowest large, rounded and long-

stalked; veins conspicuous: fls. at length more nodding
than shown in Fig. 2363. Sjjring. N. Y. and westward
to S. C. and Tenn., usually inhabiting low or moist
grounds. B.M. 160 (as Puhnonaria). On. 23, p. 463,

and .32, p. 173. J.H. IIL 43:210. 0.6:115. Gn.M.
1.5:306. V. 3:181; 7:244; 11:180; 12:140. Mn. 4:33.

Var. rfibra, Hort., has pink-colored fls.

BB. Fls. unth the upper part more bell-shaped and promi-
nent spreading lobes; filaments shorter than the

anthers or only a little longer.

3. oblongifolia, Don. About 12 in. high, smooth or

verj' nearly so: Ivs. mostly oblong or spatulate-lanceo-

late, somewhat succulent, veins inconspicuous: fls.

blue in a rather close cluster, the corolla-tube 2-3 times

length of the limb and also of the calyx; calyx-lobes

acute. Mont, to Wash.—Not easy to cult.

4. sibirica, Don. Glabrous, 1-.5 ft. high: Ivs. round-
Lsh or broadly elliptic, somewhat fleshy, the upper ones

verj- acute or acuminate and ovate: fls. purplish blue,

in long racemes; the fls. sometimes vary to white.

E. Siberia. On. 18:514.—Offered by some American
dealers.

5. ciliata, Don. The N. American plants heretofore

referred to .1/. sibirica are now separated a.s M. ciliata,

being specially marked by a short calyx with oval or

oblong obtu.se cilate lobes: glabrous, pale and glauces-

cent, verj- leafy, 1-3 ft.: Ivs. oblong or lance-ovate,

ciliate on the margins, mostly acute or acuminate, the

ba-sal ones ovate or subeordate: fls. bright blue, the

tube .3-0 times :is long a.s the calyx-lobes. Rocky Mts.
W. and X.; .also in the trade. G. 27:661.

—

\ hand.somc
species, with bell-shapc<l blossoms and pinkish buds.

6. paniculata, Don. Greener than M. sibirica, rough-

ish and more or less pubescent: st.-lvs. ovate to oblong-

lanccolate ; fls. blue, in loo.sely panicled racemes; calyx-

lobes acute, lanceolate or linear. Lake Superior and
north, E. Asia. B.M. 2680 and B.R. 146 (as Pulmonaria
paniculata).

7. alpina, Don. Mostly smooth and somewhat glau-

cous but sometimes pubescent, only a few inches high

:

Ivs. oblong, spatulate or lanceolate, somewhat obtuse,

the cauline se.ssile: fls. blue, crowded, corolla li-}4 in.

long, the tube rarely exceeding the corolla-limb and
equally or slightly exceeding the lanceolate caly.x-lobes

;

anthers nearly sessile. Subalpine places in the Rocky
Mts.

AAA. Plant not prominently fleshy, more or less hairy

{at least the Ivs.).

B. Corolla-tube little if any longer than calyx.

8. papilldsa, Greene. Sparingly leafy, 12 in. or less

high: Ivs. oblong and revolute, densely papillose (with

many minute projections) and hairy above, smooth
beneath, scabrous on margins: fls. blue, panicled, the
corolla small and almost tubular, with a narrow limb
and shallow lobes. Mountains of Colo.—Offered in

the W.
9. elongata, Benth. (M. echioides var. elongata,

Hort.?). Sts. 8 in., hairy: Ivs. somewhat hairy, oblong

2363. Mertensia virginica.

In early stage of anthesis;

becoming nodding or pendu-
lous. (XJa)

to .spatulate, the cauline sessile: fls. blue, in many-fld.

elongating racemes, the corolla-tube little exceeding the

calyx, the throat bearing very smS.ll scales and the

lobes spreading. Kashmir. G.C. IIL 47:390 (as M.
echioides var. lanceolata).

BB. Corolla-tube conspicuously longer than calyx.

10. lanceolata, DC. Dwarf, 8 in. or less high: Ivs.

closely or minutely pubescent on upper surface but
otherwise glabrous, glaucescent, spatulate to lance-

linear, somewhat fleshy: fls. blue (buds pink) in early

spring, loosely paniculate; corolla-tube hairy within at

the base, usually nearly twice as long as calyx. Plains

and hills, Wyo.", Colo.—Offered W., as a choice rock-

plant, thriving in any light soil.

11. primuloides, Clarke. Dwarf, the st. about 3-6

in. long and very leafy below, hairj-: Ivs. small, ellip-

tic or lanceolate, the lower ones verj- short-petiolcd:

fls. about J^in. across, indigo-blue pa,ssing into white

and yellow, on very short pedicels in few-fld. dense short

racemes, the corolla-tube twice longer than calyx, the

throat bearing distinct scales. High Himalavas. Gn.

69, p. 319. F.S.R. 1:246. Var. chitralensis, Hort., has

larger and more deeply colored fls. N. VV. India.

12. echioides, Benth. St. 12 in. more or less: plant

soft-hairy: Ivs. oblong to spatulate, the lower ones long-
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petioleil, somewhat obtuse: fls. deep blue in dense
niany-tld. niceines, the eornlla-tube dne-thiril limner
tluui calyx, with no scales in the tlimat, tlu- liibes of
etimlhi on-ft. llimalay:i. Wii.hki.m Mii.i.ku.

L. H. H.t

MERYTA ifrvini the verb lo roll, because of the cliar-

aeter of the lUiUe fls.). Arali4ce.r. Glabrous small trees
of the 8. Tacitie Isls., perliaps 15 species, with lar^e
alternate simple coriaceous Ivs. : fls. liiivcious, small, in
terminal panicles, the sterile with 4 or 5 stamens, the
fertile with 4- to many-celleil ovarj-; petals 4 or .'i; calyx-
limb none or minutely tootheii. ' M. Sincloirii, Seem.
{Hotrytxit'tidrum ShirUiirii. Hook.), the I'rKA, is one of
the rarest plants in New Zeal., but is considerably
planteil in the northern part where it makes a striking
round-headed evergreen tree to 2.') ft. high, with large
oblong or obovale shining Ivs. crowded near the ends
of the branches and tenninal stout panich-s of greenish
white fls.: fr. small, '..in. or less long, succulent, black.
It is intro. in England, and is well worth trying in Calif.
G.C. III. 34:422; 45:2. .1/. Di-iihamii, Seem., h:is been
eult. for .some time at Kew and is used as a stock on
which to graft Aralia (Thzygolhccal) Vcitchii. It is a
tree growing 30 ft. or more, with variable narrow Ivs. a
ft. or two long. S. Sea Isls. B.M. 7927. l. jj. B.

MESEMBRYANTHEMUM (Greek, midday flower;
the flowers usually opiii in sunshine and close in
shadow). 8ometuncs spelled Mcsctiihrianlhcmuni.
Aizoaces-. Fio-m.^kicold. Mostly low -growing .suc-

culents, grown as pot subjects under glass or in window-
gardens and sometimes planted out in .sununer; some
kinds are good bank-covers in mild climates.
Annual or perennial i)rostrate or erect herbs, and

sometimes subshrubs, with thick fleshy usually ojjpo.site

Ivs. which are :i-angled, terete or flat, and with entire
or more or less spiny margins: fls. white, red or yellow,
mn,stly terminating the branches, usually opening in

full Sim but a few expanding in the evening; calyx
mostly o-parted, the lobes usually If .-like and unequid;
petals very many, linear, in 1 to man>' rows, united at
the base; stamens verj- numerous, also in many rows
and united at base; ovary mostly .3-celled (but variable)

:

caps. 5- to many-celled,"stellately dehiscing at the sum-
mit, becoming baccate, hygroscopic; seeds very numer-
ous.—Mescmbrjanthemum inehides .some 300 and more
species, nearly all of which are S. African, according to
Sonder "abounding throughout the arid plains and
sands of the whole country to the south of the Orange
River and west of the Great Fish River." Four .species
are described by Bentham in Flora .Australicnsis. Two
(.1/. crygtaltinum and M. fquilalerali) are native in Galif.
Others occur in New Zeal., Canaries, Ar.ibia and the
Medit. region. They are allied botanically to the cacta-
ceous series, although lacking the spines of those plants
and bearing tme Ivs. Ilorticulturally, they are fanciers'
plants, and are clas.sed with "succulents." Very few arc
in the general trarie, although a number are adviTtised
in Calif, and others are in botanic gardens. As with
most succulents, the .species are not well understood
botanically, owing largely to the difficulty in luaking
herbarium .specimens. Many of them are" of odil and
grotesque form. One species, M. cryntfitHnuw, is a
common hou.s<;-plant, being known as ic(>-plant, but it

is one of the least showy in fl. It is grown for the thick
gli.stening foliage. It prop, readily by seed or division.
The best available account of the mesembrvanth(!iimms
is Sender's elaboration of the S. African "spcci(« (293
numbers; in Flora Capensis, Vol. II (18()l-2), from
which the following treatment has b{;en largely taken.
Sfmder writes th.'it "the caps, are tightly closed in dry
weather and open naturally after rain. If thrown into
water until it becomes thoroughly soakt'd an<l then
removed, an old caps, will open out its cajiillary valv(;s,
ra'liating from a center like a star; and will do.se tliem
again when dry. Thi.s experiment may be repeated

several times without destroying their remarkable
hygronictric iirojierty."

In s\nmy and semi-arid regions the fig-marigolds arc
very ajiiirojiriatc and attractive, covering the soil with
lilumji foliage and giving a display of brilliant colors.
Tlicy arc also used more or less in bedding-out on south
borders and exposures in cooler and moister climates.

2364. Mesembiyanthemum felinum. ( X H)

M. edule has extensively run wild in many parts of the
world and is useful in covering banks and holding loose
sands. It withstands some frost. Any number of spe-
cies may be found in the collections of fanciers, and
riiany not described below arc mentioned in periodical
literature, but they need not be entered here as they
are really not horticulturally known. See Succulents.

The cultivation of the fig-marigolds should consider
their natural conditions. They are found in their native
habitats growing most lux-uriantly on dry barren rocky
places and on dry sandy plains. They are succulent
plants with thick fleshy leaves, and are therefore able
to stand the severe drought they have to put up with in
those arid places. Knowing that these plants delight in
dry arid situations gives the key to their cultivation.
When gro\vn in pots, care should be taken that the pots
are well drained. A light sandy loam, mixed with
brick rubbish broken small, makes a good compost
for them. In summer they may be placed out-of-doors
in a slightly elevated and sunny position, where they
will ))roduce an abundance of their showy blossoms.
On the approach of cold weather in autumn they may
be placed in a cool greenhouse with a dry atmosphere
and plenty of air. Very little water is needed during the
dull months of winter. Some of the species make good
window plants. M. cordifolium var. variegatum is largely
grown for edgings for beds. M. pomeridianum and M.
Iricolorum are good showy annuals. Propagation is

effected either by cuttings or by seeds. Cuttings should
be dried in the sun for two or three days before they
are inserted in s.and. (Robert Cameron.)

In the following account, the species are all South
African unless otherwise specified.

acinafiforriip, I,*).

ac'ut:inKiilnrii, '.i'A.

sptimkitiTixlc; 17.

Jilhinattini, 4.

anKUHturu, .5.

aurantiafum, 20.
aurcuiii, 21.
barhatum, 44.
bi^;il)boratum. 6.

blanduni, 2().

calarniformn, 14.
nanlr-sfftlH, .'iO.

conliffdiuni. ;J9.

rryntallinuiii. ;jti.

cultratnin, i{}.

de/leTUm, 47.
densiirn, 4(i.

dcpresHurii, 11.

Ecklonia, 51.
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edule, 18.

elegans, 47.
falriforme, 8.

fclinurn, 3.

floribunduni, 43.
Klabrum, 41.
hrtornpetalum, 25.
inolaudenR, 23.
laroruni, 24.
I^lmiannii, 35.
linKujpforme, 8.

niiriinium, 1.

iniiriratuiii, 31.
iMiit.iliilf, 22.

i}l>/>'iuiim, 8.

piiiiiatifidurn, 37.
P'llyatithum, 48.
poiiKTidianuTii, 40.
pubeacens, 13.

pustulatum, 12.
pyropeum, 38.
roseum, 29.

nibrocinctum, 16.
Salmii, 7.

serrulatum, 19.

spectabilo, 27.
Btellatum, 45.
stipulaooum. 34.
Bubconiprcssum, 42.
subincanum, 50.
tigrinilm. 2.

triniliir, 38.
tTiccliirum, 38.
uricatuin, 9.

uncinatum, 32.
varicKatum. 39.
violaceum, 49.
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A. Epapulosa: Plaril not bearing gliUering papilke or

projections (species l-io).

B. Plant stemiess or nearly so.

c. Lvs. 2, minute, united into a globe.

1. minimuin, Haw. Stemiess, when cult, often some-
what caulescent, obconical, with confluent rather

branched dots: fls. whitish; petals connate at base;

ovarj' exserted. G. 1:437.

cc. Lvs. distinct.

D. Fls. yellow (Nos. 2-12).

E. Lvs. 4-6, semi-terete at the base, thickctiing and triquet-

rous at the apex.

2. tigrinum, Haw. Tiger's Jaw. Stemiess or essen-

tially so : lvs. cordate-ovate, 2 in. or less long, glacuovis

green and marbled with wliite, the upturning edges
with long, soft, ciliated teeth, the keel entire: fls.

nearlv sessile, large, vellow. B.R. 260. Gng. 16:227.

G.L. 19:138; 27:226. A.F. 30:376.

3. felinum, Haw. Fig. 2364. Lvs. triquetrous, rhom-
boid-lanceolate, 2 in. or less long, but narrower than in

the last, somewhat glaucous, faintly dotted with white,

the edges with S ciliate teeth; keel entire: fls. nearly

sessile, yellow.

EE. Lvs. 4-6, triquetrous, thickened from the base to the

middle, but tapering to the apex.

4. albinatum, Haw. Stemiess: lvs. curved-triquet^

rous upward, with a recurved mucro or spine at the

ape.x, bearing elevated whitish dots: fls. sessile, yellow.

EEE. Lvs. half-cylindrical, of various sizes or forms on
the same plant, in alternate pairs,

n. angustum, Haw. Nearly or quite stemiess, small:

Iv.s. 2-ranked, linear, tongue-shaped, long, keeled at the

apex, somewhat unequal, one of them straight-acute

and the other hooked: fls. nearly sessile, yellow.

6. bigibberatum, Haw. Rather caulescent: lvs.

.small, scarcely tongue-shaped, very smooth, usually

with 2 gibbosities, subequal, one attenuated and acute,

the other keeled-dilated, obtuse at the apex: petals

denticulate.

7. Salmii, Haw. Nearly stemiess: lvs. decussate,

attenuate, one acute, the other oblique and blunt, 6-8,

nith a white spot at the inside of base: fls. sessile.

EEEE. Lvs. tongue - shaped,

with one margin thicker

than the other, of two or

more forms, 2-ranked.

F. Peduncle less than 1 in.

long.

8. linguaeforme, Haw.
Lvs. unequally tongue-
shaped, deflexed and some-
what falcate, becoming de-

pressed when old, flatfish

above, obliquely attenuate:
fls. yellow. Index Kewensis
makes the M. lingua-forme

of Haworth synon>Tnou.s

with M. obliquum, Willd,.

and uses Linna!us' M. liinj'n-

forme as a tenable naim .

9. uncatum, iSalm-Dyck.
Nearly stemiess: lvs. nar-
row tongue-shaped, 21-2 in.

long, thjck, incurvate-unci-

nate at apex: fls. yellow;
petals revolutc.

FF. Peduncle 1 in. or more
long.

10. cultrStum, Salm-
Dyck. Lvs. 2-rankfd, thick,

tongue-shaped and curved like a prtming-knife, blunt at

the apex: fls. yellow, on a somewhat 3-anglcd peduncle.

11. depressum, Haw. Prostrate: lvs. narrow, tongue-

shaped, recurved-depressed, acute: fls. yellow, with
petals somewhat recurved.

12. pustul^tum, Haw. Lvs. 2-ranked, narrow,
tongue-shaped, long and iiscending, blunt, bearing

pustules near the base: fls. yellow.

DD. Fls. wliite or reddish.

13. pubescens, Haw. Almost stemiess: lvs. silky-

pubescent, semi-cylindrical, oblique at apex: fls. bright

rose-red. Gt. 59:1.579 and p. 13.

14. calamiforme, Linn. St. 1-2 in. long, woody: lvs.

glaucescent, cylindric, with a much-thickened base: fls.

in short stout pedimcles, solitary, white with pink

tips, 2J2 in- across. B.M. 7775.

BB. Plant with an evident erect or prostrate st.

C. Foliage-lvs. distinct or essentially so (not truly per-

foliate nor connate).

D. <S(. or caudex prostrate.

E. Branches angular: lvs. acinaciform with smooth angles.

F. Peduncle with 2 bracts.

15. acinaciforme, Linn. St. articulate, 2-3 ft. long,

the young growth compressed: lvs. opposite, 2-3 in.

long, scimitar-shaped (curved and thicker on one edge),

the keel dilated: fls. purple, about 4 in. across, "the

largest in the genus," the stigmas 14: fr. size of a

gooseberry, and eaten by Hottentots. Gn. 62, p. 362.

Gt. .59,
p. "15.—Handsome.

16. rubrocinctum, Haw., is probably a form of the

last, differing in having a red line on the keels of the

lvs. B.R. 1732.

17. aequilaterale, Haw. Differs from M. acinaciforme

chiefly in thinner lvs. and smaller fls.: sts. several

feet "long, often fonning large mats: lvs. 3-sided,

thicker than broad, to 2 in. long: fls. fragrant, to 2 in.

across, bright rose-purple, showy and fragrant. Native

to Austral., Tasmania, Chile and Calif. Grows on dunes

and banks near the sea.

FF. Peduncle without bracts.

18. edille, Linn. Fig. 2365. St. angular: lvs. oppo-

site, 3-4 in. long, triquetrous, curved, the keel serrate:

2365. Mesembryanthemum edule.—Hottentot fig.
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fls. large, yellow or purplo, the st:uuoiis S: fr. edible,

boiiiK one of the Hottentot figs.—Gixnvs well on the

eea-oliffs in !>. Enplaiul, making long iianging n\a.sses

(On. oo, p. '2'Sci. with pietnre'i; also useil in Calif, and
clst'where to hold s:md. and to provide ground-cover.

Gn. 71, p. IWO.

EE. Braiichts angular or terete; Ivs. subadnadforni, u'itli

strrulalcil angles.

19. serrulatum, Haw. 8t. shrubby, when yomig
ereet : branches luseending: Ivs.

triquetrous rather glaucous,

thick: fls. |)uri)lish; petals biden-
talc, a little longer than the
alvx-lobes.

2366. Mesembryanttiemum auxeum. ( X H)

DD. St. or at least the brandies, erect or prominently
ascending.

E. Fh. yelloiv, orange or copper-color.

20. aurantiacum, Haw. St. becoming 1 ft. or more
high, much branched, sometimes decumbent at base, the
branches somewhat compres-sed: Ivs. 1 in. or less long,

smooth and glaucous, bluntly triquetrous: fls. orange,

with petals %m. long and in about 3 series.

21. a&reum, Linn. I'ig. 2306. Larger: Ivs. l}2-2
in. long, cylindrically tri(|uetrous, .smooth and glaucous,

mucronate: fls. golden, 2 in. acro.ss, the petals in many
series. B.M. 262.—In this and the last, the lower Ivs.

are often nearly connate at the base.

EE. Fls. rose-color or purplish.

F. Lvs. triquetrous, carinal angles draum ovi, often

lacerate: branches $-edged.

22. mutabile, Haw. With straw-color or reddish

tortuou.s, erect branches: lvs. about l^^iTi- long, com-
pres.sed-triquetrous, incurved, the keel entire, apex
acute: fls. mostly solitary on an upwardly thickened
peduncle, rftse-color, the inner short petals pale yellow.

23. inclatidens, Haw. Distinguished from the last

by .scimitar-shaped lvs. and broader pet als : lvs. crowded,
green, compres.sed-triquetrou.s and scimitar-shaped
(thicker on one edge).

24. lacerum, Haw. St. erect, branches .spreading:

lvs. glaucous, 13^2 in. long: fls. often solitary, large;

petals numerous, inner ones short, exterior ones longer

than calyx, rose-colorod.

2.5. heteropetalum, Haw. St. and branches erect-

spreading: lvs. glaucous, subfalcatc: fls. small, solitary,

rarely geminate; petals pale red or whitish, interior

ones very short.

FF. Lvs. svbtriquetroux, elongatefl, acute, very smooth:
branches erect, rigid.

26. blandum, Haw. Two ft., with numerous
branches: lvs. distant, 2 in. or less long, comi)rc.ssed-

triquetrous, but with equal sides, narrow, minutely
dotted, acutish: fis.

2
'in. across, pale rose, the petals

toothed. B.R. 582. L.B.C. 6:599.

FFF. Li'.s. xiiliroiimilr, lri(iiiilrous, ii'ith equal sides,

ijniihiiiUi/ aUiiiutitfil: branches subcrecl.

27. spectabile, Haw. St. prostrate, but branches
ascending: lvs. 2-3 in. long, crowded, glaucous, in-

curved and s])reading, triquetrous, attenuate and
mucronate: fls. purplish; petals 1 in. long, the inner
somewhat shorter. l?.M. 396. G.W. 14, p. 649.

WW. Lr^. falcdk-rccurned, with obtuse angles.

28. falciforme, Haw. One to 2 ft., branches sjiread-

ing: lvs. much crowded, triquetrous, angles acute: fls.

in 3's or solitarj', 1 ' 2 in. diani., showy; petals in many
series, lanceolate; filaments white. J. II. 111. ,'50:493.

29. roseum, W'illd. To 2 ft. high, branches spread-
ing, leafy: lvs. attenuate on both ends, incurved: fls. in

3's or solitary, showy; ))etals iiale rose-colored, in two
series. Gn. 62, ]i. 363.—One of the common species in

t'alif., extensively u.sed in parkings and in terraces
where it Ls ditlicult to secure a grass sod, and for cover-
ing rocks behind retaining-walls. If given water, the
foliage has a rather dark green color, but if grown with-
out watering it is grayish green and the. fls. are some-
what smaller although not less brilliant.

FFFFF. Lvs. compressed-triquetrous, with dilated keel near
recurved apex, not toothed.

30. caulescens, Mill. Shrub to 1 ) 2 ft.: lvs. incurvate-
crect, glaucous, acutish, with the sides obtuse, toothed
and the keel entire: fls. in 3's, or often soUtaxy; petals
obtuse, emarginate.

31. muricatum. Haw. St. suberect: plant bluish:

lvs. less than ' 2i'i- lo"g, somewhat incurved, deltoid

and toothed, verj' glaucous: fls. small and fragrant, the
petals acute.

cc. Foliage-li's. truly connate or perfoliate.

D. Li's. iriquHroiui.

32. uncinatum, Linn. St. diffuse, much branched:
lvs. sheathing at base, glaucous-green, punctate, short
and equal-sided, triquetrous, often furnished with 1 or 2
spines underneath at the apex: fls. on short, thick
peduncles, } -aw. diam., rose-colored. Hardy in England.

33. acutangulum, Haw. St. shrubby, with rigid and
erect branches: lvs. sheathing, V2in. long and about as
long as the internodes, glaucous green, triquetrous,
compressed near the apex, somewhat incurved: fls.

white, small, in a panicle.

DD. Lrs. elongated, subulate or somewhat cylindrical.

34. stipulaceum, Liim. Dwarf, with erect, decussate
branches: lvs. lJ'^-2 in. long, very slender, crowded,
spreading and recurved, very glaucous: fls. in the axils,

mostly solitary, purplish.

35. Lehmaunii, Eckl. & Zeyh. Branches compressed,
ascending: lvs. si)reading, subconnate, turgidly tri-

quetrous, without dots, very smooth, glaucous: fls.

terminal, solitary, on short peduncles, 1-13^ in. diam.;
calyx 6-cleft; petals in many rows, interior ones shorter,

I)ale yellow.

AA. Papulosa: Plant usually bearing glittering papillx,
vesicles or projections on sts. arid lvs.,—hence the

popular name ice-plant (species 36-51).

B. Lvs. flat.

c. Stigmas 5.

D. Root annual or biennial {cult, as annuals).

36. crystaUinum, Linn. Ice-Plant. Fig. 2367. A
common plant in winflow-gardens and hanging-baskets
and readily grown from secfls (which are offered by
seedsmen), ])ro<'unibent: lvs. flat, fleshy, ovate or long-

spatulatc, usually clasping, undulate, covered with
glistening dots or elevations: fls. small, whitish or vary-
ing to light ro.se-color. ,S. Afr., Greece, Ganarj' Isls., H.

Calif. G. 2:147.—Grown for its glistening foliage. Fls.

oijen in the sun.
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37. pinnatifidum, Linn. f. Sts. dilTuse: Ivs. obovato,
1-2 in. lonfi, lyrate pinnatifid: fls. axillary, solitary,

pedunculate; petals ;is long as calyx, yellow. B.M. G7.

DD. Root annual.

38. pyropeum, Haw. (M . tricolor and .1/. Irkolbrum,
Hort.). .\lmost stemless, hrandied from the Ijiusc: Ivs.

connate, radical or rising from the Ijase of the st., linear-

elongate, semi-cylindrical: fls, solitary, pedunculate,
variable in color from light pink with red eye to self-

colored white, pink and rwl. B.M. 2144.' G.C. III.

43:42. CM. 54:299.

DDD. Root perennial and the st. becoming somewhat
woody.

39. cordifolium, Linn. Sts. 1-2 ft., diffuse, minutely
papillose: Ivs. opposite, 1 in. or less long and nearly as
wide, cordate-ovate, somewhat papillose: fls. solitary,

Iieduncled, purple, the petals short and linear. A var.

variegatum is in cult., and is a good half-hardy trailing

plant.

cc. Slig?nas 10-20.

40. pomeridianum, Linn. St. simple or forking, the
branches ascending, hairy on branches, peduncles and
calices: Ivs. lance-spatulate or spatulate, narrowed into

a petiole, ciliate: 2 of the calyx-lobes longer than the
petals; jietals linear-lanceolate. B.M. 540.

41. glabrmn, Ait. Glabrous: Ivs. lance-spatulate,

petiolate and dilated at base: fls. straw-colored, darker
at the eye; lobes of the calyx linear and unequal.

BB. Lvs. terete or nearly so.

c. Branches hispid or bristly.

42. subcompressum, Haw. Erect, 2 ft.: Ivs. not
crowded, i^^in. or less long, narrow, very blunt, green-
ish canescent, flattened-terete: fls. solitary, purplish;
calyx-lobes unequal.

43. floribtindum, Haw. Tortuous in growth, the
branches not over 6 in. long, more or less decumbent:
lvs. less than 1 in. long, very narrow, terete, curved,
obtuse, a httle thicker toward the apex: fls. small,

axillary, rose-color, the 5 styles exserted, the petals
twice longer than the calyx.

cc. Branches not hispid.

D. The lvs. barbate at the apex.

44. barbatum, Linn. A foot or more tall, difi'use and
decumbent: lvs. not crowded, }2in. long, spreading,

MESPILUS 204:}

2367. Common ice-plant—Mesembryanthemum
crystailinum. ( X 'A)

green and pellucid, semi-cylindrical, with 5 or 6 hairs
at the end: fls. solitary, reddish, the petals entire and
2-3 times longer than the calyx.

45. stellatum, Mill. Three or 4 in. high, fleshy and
tufted: lvs. crowded, 'jin. long, glaucous, .semi-cylin-
drical, scabrous, with many hairs at the apex: [K-dun-
cles hairy: fls. reddish violet, the calyx campanulate,
li'm. long.

46. densum, Haw. Much like tne last: lvs. longer,

flatfish above and convex licneath, ciliate also at the

base: calyx longer: fls. reddish violet. K.H. 1869, p. 356.

DD. The lvs. punctate-scabrous.

47. elegans, Jacq. (.M. dejlexum, Haw,). Klirubby,
6-12 in. or more tall, branchy, whitish or red: lvs.

crowded, ' 2in. long and very narrow, very glaucous,

scabrous: fls. niunerous, mostly (lanicled, pale red (or

whitish), the petals ?2in- long.

48. polyanthum, Haw. Subshrub to 1 ft., much
branched: lvs. much crowded, erect-spreading, very
narrow, compressed-semiterete, bluish glaucous, prom-
inently dotted: fls. very numerous, ternately panicled;
petals rosy violet.

49. violaceum, DC. Distinguished from the ijreced-

ing by the more robust, erect st., less diffuse branches,
lvs. longer and a little incrassate: fls. numerous, very
long-peduncled, temately panicled; petals entire, twice
longer than calyx, violet.

DDD. The li's. minutely papulose.

50. subincanum, Haw. Root woody, branched,
fibrous: st. erect, branched: lvs. connate, spreading,
without dots or papula", recurved and mucronulate at
the apex: fls. triciiotomous, subcorymbose, fragrant,

white.

51. Ecklonis, Salm-Dyck. Root woody, branched:
st. and branches pubescent, at length glabrate: lvs.

depressed triquetrous, minutely papillate and hairy:

fls. in 2's or 3's, subtrichotomous, '-2in. diam., white.

L. H. B,

MESOSPINIDIUM (Greek compound; meaning
obscure). Orchidaces'. Plants with the habit of a
slender odontoglossum, with sheathing leaves at the
base of the pseudobulbs.

Flowers in racemes on panicles ; sepals and petals

sub-similar, expanded; labellum with 2 longitudinal
ridges, adnate to the column, with rounded lateral

lobes and a narrow middle lobe; column long or short;
pollinia 2, seated on a rhomboid pedicel. These plants
are evergreen coolhouse orchids, and thrive well in

baskets of peat and moss, with plenty of water. The
plants cult, as Mesospinidium are referred by some to
the genus Cochlioda, Mesospinidium has about 5 spe-

cies, of which the following is often cult.

sanguineum, Reichb. f, Pseudobulbs oval, 2-lvd.,

mottled: lvs. ligulate, sharp-pointed, shorter than the
many-fld. drooping panicle: fls. numerous, small, vivid
rose; the lower sepals are partially united, oblong;
petals cuneate-ovate. Peruvian Andes. B.M. 5627.

M. vulcdnicum, Reichb. f., is described as Coclilioda vulcanica
(Vol, II, p. 809), its proper name,

Heinrich Hasselbring.

MESPILUS (Greek substantive name of doubtful
significance). Rosaces'. Mespil. Medlar. Woody
plants, grown in Europe for the edible fruit and some-
times planted in this country.
From PjTus, with which this genus is sometimes

united, Mespilus differs in bearing the fls. singly on
leafy growths of the season (the frs., like the quince,
having no true detachable peduncles as do pears and
apples), and in having the top of the ovaries not
covered by the over-growing receptacle, and the pjTcnes
reailily .separable. There is but one .species of true
Me.spilus, although some authors (e.g., Focke, in Engler
& Prantl's "Die Natiirlichen Pflanzenfamilien")
include some of the Crata>gus species in the genus.
From Crata-gus it differs in its fr. (as from Pyrus), in

the large fls. borne singly, and the more leaf-like

calyx divisions.

germanica, Linn. Medi^ar. Fig. 2368. The only
recognized sjiecies: small tree, or sometimes only
shrub-like, thorny in the wild but usually unarmed in

cult.: lvs. simple and nearly .sessile, lance-oblong or
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2368. Me<Uar—MespUusger-
mnnica. tXatural size)

eloncsitoil-oblong, pubescent, sorrato: tls. l:irt;i- and
sessile on sliort lejuy shoots, white or pinkisli, pdlics-

cent outside: stylos usually .">. glalmnis ami dislinct;

top of the liypanthium puhesceut : t'r. a pome with

oiKMi top Wariun a inori." or less hairy disk and from
which the pyn-iies or stones p;irtially or sli{jlilly i)ro-

tnide. Viir. gigantea, Kirchn. (Vivr. mncmcdiiHi. Hort.),

is a larpt^frnited form.

\'ar. abortiva, Kirohn.
^va^. iipi/rt'iui, Koeh), is a
seedless form. Cent, and
S. Eu. to tlie Caucasus,
and also wild in Knjiland
but probably not indige-

nous there. C!. •l:oti3. It

hybridizes with Cnitiegus
(sec CraLrgo - Mespilus,
Vol. II, p. 878).
The medlar is grown to

a considerable extent in

parts of Europe for its

acid fruits, but in this

co\mtry it is very little

known. It is perfectly

hardy in central New
York, and its cultivation

requires no special treat-

ment or skill. It makes
a twiggy- tough - wooded
bush or small tree, 10 to

15 feet high, bearing large

white blossoms late in May or early in Jvme, after the
leaves are full size. The foliage is soft and luxuriant.

The fruit (Fig. 23GS) remains hard and austere until

mellowed by frosts. With the freezing and the incipient

decay, the fruit becomes brown and soft. It is usually

picked after it is touched by frost and laid away on
shelves or in drawers in a cool drj' room; the ripening

process whicli follows is known as bletting. When
finally softened, it is agreeable for eating from the hand,
particularly for tho.se who enjoy fruit-acids. It also

makes good preserves. Medlars are e.osily raised from
seeds, although .seeds (like those of Crata'gus) may not
germinate the first year. On these stocks the named
varieties may be grafted or budded. Medlars may also

be worked on pear, thorn (Crat;cgus) or (]uince. The
Dutch or Hollaniiish and the Nottingham ;ue the lead-

ing varieties. The fruit of the former is often 2J 2 inches

in diameter. The latter is much smaller, but Ls better

in quality. There is also a seedless variety, and two
variegated forms.

.U. arhutifMiii, Linn.^Aronia arbutifolia.

—

M. {/ran/lifldra,

Smith^Crata-gua grandiflora (see Vol. II, p. 888).

—

M. japdnica,
Thunb.=Eriobotrya iaponica.

—

M. Pyracdntha, Linn.=Pyra-
cantha coccinea.

—

M. Smlthii, DC.=Crat8egu8 grandiflora.

L. H. B.

MESQUIT of Mexico Ls Prosopis jvliflora (Legumi-
nosie;. A picture of a mosquit forest is shown in G. F.
1:116.

METAPLEXIS (Greek, referring to relationships of

the corona parts and stamens). Aacle-piadw-r.if . Three
twining shrubs of Japan, N. China and Siberia, little

growTi: Ivs. opposite, cordate: fis. medimn or small, in

pedunculate clusters. M. Slaunlonii, Ro(!m. (fe Schult.

(.\f. chiniriidx, Decne. not Turcz.), hits aianninate
undulate Ivs.: racemes extra-axillary, pedimcled, the
fls, pale rose or greenish white, small: likely to kill to

the ground and to send up long herbaceous blooming
shoots. China. G. 32:661.

METH6nICA: fJlmota.

METROSEDEROS (Greek, heart of iron; this and
other genera of the myrtle family are called ironwoods).
MyrUkes!. Bottle-brdsh. Trees and shrubs, some-

times climbers, more or less plant<'d for the showy red

or white long-staniened flowers.

Leaves coriaceoits, mostly o])i)ositc, sometimes dis-

liclious: fls. red, crimson, or white, mostly in tenninal
cymes or racemes; iH'l.als .''), sprca<lii\g; stamens very
numerous, I in. or more long, much longer than the

petals; ovary ;5-celled, with hliform style: fr. a coria-

ceous cajis., inclosed in the ])crsistent calyx-tube or
jjrotruding, the seeds nmncrous, linear.—The species

described below are coolhouse shrubs, and are rarely

grown outdoors in the S. The gt'iuis has about 20
species, half in New Zeal., and others in Pacific Isls. and
Austral., 1 in S. Afr. Some of the siK>cies are brilliant

when in bloom, although they have bei'U only .sparingly

intro. to cult. M. robunta is (lu^ remarkable "rata" of

New Zeal., of w'hich Cheeseman writes: "A magnificent
tree, sometimes reaching a gigantic size, siiecimens

having been measured with tnmks over 20 ft. diam. It

usually (but not invariably) commences life as an
ephiphyte in the upper branches of some tall forest-

tree, sending to the ground ai'rial roots, which coalesce

and form a trunk after the death of the supporting
plant. Terestrial specimens are fre(iuently seen, but
these either have no trunk at all, keeiting during life

the habit of a much-branched busliy shrub, or produce
ashort, hard, and durable wood, which is much employed
for wheelwrights' work, framework for machinery,
wagons, etc., and for shipbuilding."

The plants belong to the chuss of Australasian shrubs
whose chief beauty lies in their long red stamens. They
are somewhat grown for a fancy Easter trade by florists,

largely from imported stock. They are allied to Callis-

temon, and at least some of the M. floribunda of the
trade is C. lanceolalus. In Metrosideros the flowers are

borne in dense two- or three-forked cymes, while in

Callistemon they are borne in spikes. In Fig. 74.5 (page

630) the plant is shown with apparently^ terminal

inflorescence, but the branch is really terminated by
the leaf-buds, which develop later. M. semperfiorens,

Lodd.=Callistemon lanceolatus.

—

M.speciosa, Sims=
Callistemon speciosus.

The plant knowTi to the trade as Metrosideros robusta.

Fig. 23()9, and which is jirobably Callistemon lanceo-

latus, has been grown for many
years as a cool greenhouse plant,

but it is only within recent time
that Europeans have been sending
American florists the compact lit>

tie bushes that arrive with the
azaleas. The city florist can per-

haps di.spo.se of one of these bottle-

brushes for every ten plants of

Azalea indica. Plants in (5-inch pots,

well flowered, fixed with a red
ribbon and placed in a modern bas-

ket, certainly look novel and attrac-

tive. The Belgians grow the yoimg
plants in peat, as they do most hard-

wooded plants, but they do very
well in good turfy loam with a
fourth of leaf-mold. Cuttings of the

young growth may be struck in early

spring and planted out in good soil

by the end of May, but it is

cheaper tf) imjiort stock. When the

plants arrive, soak the ball of roots,

pot finnly and place them in a
liouse of about 4.')°. Freshly im-

liorfed plants cannot be forced in

much lieat, like azaleas, or they will

shed their flowers. Watch them care-

fully, give them more heat gnidu-

ally and they will bhjom for Easter.

Plants unsold the first spring will be

much more satisfactory the .second

year. By the end of April ('ut them

2369. Metrosideros
floribunda of the

trade, but Callis-

temon lanceolatus of

the botanists.



MKTHOSIDI'lHOS MICHAUXIA 2045

back to witliin 1 cir '2 inches of tiic old t;iM\vlli, put Ihciii

in a nooil heat ami l<cc|) thoni syringed. They will make
a Inishy growth, with a good number of slioots. Early
in .June jihinge them in a sunny spot outdoors, with the
rim of the pot well covered, and be careful that they do
not sutYor for water in hot weather. In July, or earlier,

mulch the pots with an inch of half-decomposed cow-
manure. Before frost, remove the plants to a tem-
perature of 4.5° or warmer if bloom is desired before
Etuster. (.William Scott.)

A. Fls. red.

robusta, A. Cunn. Large forest tree, to 100 ft., with
an irregular fnuik: Ivs. ojiposite, elliptic-ovate to
elliptic-lanceolate, 1-1

' 2 in. long, glabrous, very (coria-

ceous, obtuse, veiny, with an extra nerve near each
margin and parallel : fls. dark scarlet, many in broad and
dense terminal c\^ues; calvx top-shaped. New Zeal.

B.M. 4471 (erroneously as M.jlnrida). R.B. 24:269.—
Probably not in the trade, the plant sometimes known
by this name being Calliatcmon lanceolaius. There
appears to be a white-fld. form of the trade plant.

tomentosa, A. Rich. Chiu.stm,\s-Tree of New Zeal.,

because of its season of bloom, intro. into S. Calif,

many years ago and now offered by nurserjinen: much-
branched tree to 70 ft., the short trunk becoming 5 ft.

in diam.: Ivs. very variable, 1—4 in. long, lanceolate to
broad-oblong, acute or obtuse, very thick, usually
tomento.se beneath: fls. large, dark crimson, in niany-fld.

terminal CJ^nes, the pedicels and calyces tomentose;
stamens nmnerous, to IJ2 if- long. J.F. 2:146.

—

Cheeseman reports it as a "noble and picturesque tree,"

abundant in the N. Island of New Zeal.

AA. Fls. ydloioish red; stamens red.

florida, Smith. "Usually a tall woody climber,"
writes Chee.seman in the New Zeal. Flora, "reaching the
tops of lofty trees:" Ivs. opposite, elliptic-oblong,

obtuse, veiny, glabrous: fls. yellowish red or orange-red
in few-fld. or many-fld. simple or branched cymes;
petals orbicular; stamens scarlet, very numerous, to 1

in. long.—The t^^)ical form is not advertised, but only
var. variegata, Hort.

M. fiorihundaf Hort.^Callistemon lanceolatu.'^.

—

M. lucida, A.
Rich., Moi7NT,\iN R.\T.^, is slightl.v in cult, in England in an ama-
teur way; usually a tall erect tree in New Zeal., but often a bush in
subalpine or exposed places: Ivs. elliptic-lanceolate or lanceolate,
acuminate, very coriaceous: fls. bright crimson, in broad cymes;
calyx-lobes 5, ovate and obtuse; petals oblong, surpassing the calyx-
lobes; stamens numerous, 1 in. long. G. C. III. 55:450. G. 36:607.— ^f. scditdens, Soland. (M. buxifolia, A. Cunn.), Ak.v, is a tall woody
climber of New Zeal., with distichous, sessile, small, broadly ovate
or orbicular, obtuse very coriaceous Ivs. and small white fls. in 3-fld.

cymes; stamens slender, 3 gin. long. J. F. 1:24.

WlLHELM MiLLEK.
L. H. B.f

METROXYLON (Iwarl wood, in allusion to the large

pith). PahnhceiF. Sago Palm. A half-dozen or more
species of erect monocarpic (fruiting but once) palms
of the Malayan Archipelago, New Guinea and Fiji,

mostly or often unarmed, ringed below, with pinnatisect
Ivs., allied to Raphia. Lvs. terminal, .suberect, equally
pinnatisect, the .segms. opposite and linear-lanceolate-

acuminate: spadix large, loosely paniculate: fls. polyg-
amous-moncecious or perfect; corolla 3-parted, the
lobes oblong; stamens 6, the filaments connate at b;ise;

ovary imperfectly .3-celled, the ovules Z: fr. subglobose
or ellijisoid, 1-celled and 1-seeded.—The species and
synonJ^ny are confused. None, apparently, is in cult,

within our territory. The sago of commerce is deriverl

from the tninks of M. Ufve and M. Rumphii. 'I'he trunks
are cut into lengths, split, and the starch wa.shed out and
subscfiuently he;ited. The.se grow in the Malay Isls.

METTERNiCHIA (Prince Mettemich, 1772-18.59,

Austria). Solanacese. Probably less than a half-<lozen

glabrous showy-fld. trees or shrubs of the American
tropics, little known in cult, ami none of which appears

to be in Ihe trade: Ivs. entire, shining: fls. solitary or

clustered at the ends of the branches, white or rose-red

to yellowish; corolla funnelform, tube enlarging above,
the hmb with .5 or (i broad lobes; stamens .5, affixed

in the base of the corolla, included or somewhat ex-
serted; ovary sessile, 2-celled, tlie .style filiform: caps,

narrow, 4-valved. A/. Wnrktci, Schmn., (iosta Rica,

is recently recorded in hortictiltiiral literature: sar-

mentose evergreen shrub, with edible tuberous root-

stock, .sometimes epiphytic: lvs. ovate: fls. in tenninal
corymbs, like gloxinia in form, corolla 3 in. long and 2
in. across, fragrant, white changing to sulfur-yellow.

L. H. B.

MEUM (an old (Ireek name). Umhclliferx. Spignel.
One perennial herb, differing botanically from Ligus-
ticum mostly in technical characters of fr., sometimes
cult, for the ornamental delicate foliage. M. athaman-
ticum, ,Iacq. {Athaninnia Meum, Linn.), of mountains
in Eu., a glabrous tufted aromatic plant with sts. 1-2

ft.: Ivs. mostly radical (cauline lvs. very few, small
and less divitled), pinnately decompound, the segms.
multifid and wide-spreading: fls. white, whitish yellow,
or pink, in many-rayed tenninal compound umbels of

medium size; petals acute, narrowed at base, entire

but usually with an incurved point ; bracts of involucre
few and narrow: fr. .'sin. long, not beaked, the carpels
with 5 prominent ribs. The rootstock is said some-
times to be eaten. Prop, by seeds and division.

L. H. B.
MEXICAN TEA: Chenojiodium.

MEYENIA: Thunbergia.

MEZEREUM: Daphne Mezereum.

MEZONEURUM (Greek meizos, stronger, and neuron,
nerve; referring to the strongly developed, winged upper
suture of the pod). Leguminbsae. A group of about 10
species of large usually armed and often climbing
shrubs or rarely trees from S. Asia, Afr. and Australa-
sia, closely related to Ca?salpinia, from which it differs

chiefly in its comi^ressed indehiscent pod winged at
the upper suture and the short very oblique calyx-tube
with the lowest lobe enlarged and concave or all lobes
connate into a tube. They can be grown only in tropical

or subtropical regions. Only the following species is in

cult. M. kauaiense, Hillebrand (Csesalpinia kava-
iensis, Mann. ('. kauahiensis, Hort.). Tall shrub, to

12 ft., with sijreading unarmed branches pubescent
while young: lvs. bipinnate, with 2-10 pinna?, each
with 9-17 oblong, obtuse and refuse Ifts. about 1 in.

long: fls. pinkish purple, in terminal dense racemes;
calyx pinkish, glabrous, with the lowest lobe large and
concave; stamens exserted, with hairy filaments: pod
oblong-obovate, 3-3)^ in. long, with 2-4 seeds.

Hawaiian Isls.—Intro, into Calif, in 1907. Called
"uhuihi" in Hawaii. For cult, and prop, see Csesalpinia.

Alfred Reiider.

MICHAUXIA (Andrd Michaux, 1746-1802, French
botanist, who lived for ten years in America and wrote
much on American plants). Campamdacca'. A half-

dozen species of rather coarse-habited biennial (perhaps
perennial) herbs from the Levant. Useful for borders.

Michauxia belongs, with Campanula and other genera
of garden importance, to a groii]) characterized by hav-
ing the caps, closed at the top and opening laterally

by little holes between the ribs or by small solitary

valves. It is distinguished from the other genera of

this group by the S-10-p.arte<l corolla with narrow,
spreading, finally reflexcd lobes and an 8-l()-cclled

ovarj-. Michauxias are erect jilants, hispid or gla-

brous: lvs. irregularly toothed or lobed, the st.-lvs. few:
fls. termin;il or growing ahmg the branches, the top
ones opt^ning first, pcduncled or nearly sessile, white or
pale rose.—Only 2 species are knowii to any extent as
cult, phmts.
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campanuloides, L'IUt. 1,vs. huiceolato in outline;

miiHT oni'S sessile, aeiite, almost etaspinji: calyx with
n'tiexiHi apiHMulaijes shorter than the lolies; staniens S.

Asia Minor. H..M. 2li». Ci.C. 111. 10: 1 1 1 . CiW. ll,)).

IW: lo. ji. >Wo.^lt crgws 4-5 ft. hif;h, has irre);iilarly

tix>tluxi. bristlv-hairy fohage and lar^e cnrinus

droopinc fls., w^iite, tinged with purple, wheel-shaped
at first, later the parts reflexcd. The tl. is parted nearly

to the base into S-U) oblong sepnis. 1
' 2-2 in. long.

This plant is a striking subject for the back of a iianly-

bonier. It is easily prop, by seeds (which should be
fresh^, and likes a well-tMiriched soil of a light character.

TchiMtcheffii, Fisch. .V: lleldr. A stately plant, t>-7

ft., stout and erect, simple below: Ivs. ti-S in. long,

spreading and deflcxed, narrow-oblong, toothed or

serrate and sometimes lyrate: fls. white, in an erect

cylindric verj- densely fid. tenninal spike; corolla-lobes

8, ovate-lanceolate, the margins fimbriate. Asia
Minor. B.M. 7742. Gn. 71, p. 625; 77, p. 486. G.M.
57:.594. 0.36:22. G.W. 11, p. 198.—Described as
biennial, iind also as perennial if well cared for.

WiLiiELM Miller.
L. H. B.f

MICHELU (P. A. Micheli, 1679-1737, Florentine

botanist I. Magnoliace.v. Temperate and tropical

trees and shnibs, two of which (.1/. fuKcata and .1/.

Champaca) arc cultivated in the southern states for

their handsome magnolia-like foliage and red or pale
yellow fragrant flowers.

Differs technically from Magnolia in the fls. mostly
axillary rather than tenninal, the gynophore (stipe of

ovary) long and the ovules usually more than 2 in each
carpel: fls. mostly axillary, sohtary; sepals and petals

similar, 9-15 or more, in 3 or more series; stamens .as

in Magnolia; carpels in a loose spike; stigma decurrent;

ovules 2 or more: fr. a long, loose or crowiled sjiike of

leathery carpels, which sjilit down the back; .seeds like

Magnolia.—^Species about a dozen, in Asia.

Only one michelia has attained any prominence in

this countr>-. This is M.fusfcata, one of the most popu-
lar garden shrubs in the southern states. It is known as
the brown-flowered or banana shrub; also Magnolia
funcata. It is shrubby in habit, attains a height of 10

to 15 feet and is perfectly hardy in the middle and lower
South. The shining young twigs and petioles are
covered with brown tomentuni. The flowers are 1 to
1 ' 2 inches across, brownish yellow, edged with light

cannine, exhaling a strong banana fragrance. The
flowering period extends from the end of Ajiril until

June. Propagate by seeds as stated for Magnolia
grartdiflora (p. 1965), but as seed is somewhat scarce,

the better method is from rijiened wood cuttings, under
glass and with bottom heat. The cuttings .should have
one or two leaves left, and be cut before very cold

weather. It is a very desirable conservatory shrub in

northern sections. (P. J. Berckmans.)

A. Fh. pak yellow.

Champaca, Linn. A tall tree native of the Himalayas,
with 7)ubesc('nt branchlets: Ivs. ovate-lanceolate, taper-

ing to a long point, H-10 in. long, 2J^^ in. broad,

shining above, pale and glabrous or puberulous beneath;
petiole 1 1/2 in. long: fls. 2 in. across; sepals oblong, acute;

jx;tals linear: fr. .3-4 in. long.

compressa, Sarg. (Magnolia comprissa, Maxim.).
Tre*;, to 40 ft., with .smooth dark bark: Ivs. oblong or

narrow-obovate, narrowing into long i)etioles, obtuse or

short-pointed, entire, coriaceous, lustrous above, 3-4

in. long: fls. fragrant, yellow, about 1 in. across; .sepals

and petals narrow-fjbovate; anthers nearly sessile;

hea^l of pistils stipitate: fr.-cone 2 in. long. Japan, a
northern species. G.F. 6:77.

AA. Fls. broumish.

fuscdta, Blume (Magnolia fuscala, Andr.). Young
growths brown-pubescent: Ivs. ellijjtic-laneeolate or

elliptic-oblong, smooth at niatiirity: fls. small, erect,

brown-|nirple, very fragrant ; none of the sepals or
petals linear. China. B.M. 1008. l H. B.t

MICHOLITZIA ("sent home by Micholitz when col-

lecting in hulia and Burma"). Aschpiadaceu'. A
genus foinuled in 1909 by N. K. Browii, allied to Mars-
dcnia but dilTering in the calyx-lobes being valvate and
the corona-lobes tubercle-formed a.nd spreading. The
single s]iecies, M . ohrnrduta, N. E. Br., from India, is

s.'iid to possess no horticultural value. It is a .small

vmdershrub with milky juice, rather .small obcordate or
obovate Ivs. and small lis. with olive-green tube and
reddish lobes.

MICONIA (D. Micon, Spani.sh physician). MclaMo-
»«(ic('.T. Glasshouse subjects, notable for the handsome
foliage.

A Trop. American genus of trees and shrubs, with
large and showy opposite or verticillate strongly
veined Ivs.: fls. relatively small, usually corymbose or

2370. Miconia magnifica. Known to the trade as

Cyanophyllum magnificum.

paniculate, white, rose, purple or yellow; petals 4-8,

roimded at the apex, spreading or reflexed; stamens
variable in number and shape, but usually 8-16, the

anthers polymorphous: fr. a dry or leathery berry,

2-5-loculcd, and few- or many-seeded.—Cogniaux
(DC. Monogr. Phaner. 7) admits 518 species to this

genus, including the plants known to the trade as

(Jyanophyllum. Krasser (Engler & Prantl, 111:7) re-

duces the group to a subgenus or section of Tamonea
(but .subsequently restored), the latter genus compris-

ing at that time (1898) about 5.50 species in Trop.

Amer. Many species have been described recently.

The most popular of the greenhouse plants, Cyano-

phyllum magiiijlcum, is jilaced by Cogniaux among
the species that are imperfectly known and is not

described in the monograph, although it was illustrated

and described as long ago as 18.59. See Tamonea.

The miconias of gardeners are conservatory or warm-
house subjects, grown for their large and striking foli-

age. They belong to the old genus Cyanophyllum, in

whicli the anthers are subulate and incurved and with

a single pore, the flowers large and the calyx oblong
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or campanulate and tnincate or dontato. Thoy propa-
gate by ctittinfis of the finn wood over bottom heat.

The plants sliould he screened from the dircet jjhire of

tlic sun, and be fjiven abundance of water. I'se a fibrous

soil. Since tlie jilants are known to gardeners mostly
for tlieir foliage, it is probable that some of the trade
species are referred to wrong genera. Flowers are not
always knowii when the plants arc named. Some of the
names have no standing in botanical literature. For
culture, see Mclastoma and Mciiinitla.

magnifica, Triana {Cyanophf/Hum magri'ificum, Hort.).

Fig. 2370. Reaching several feet in height as grown
under glass (probably a tree in its native jilace), ro-

bust: Ivs. very large (becoming 2-2 '2 ft- long), broad-
ovate and wa\'>--edged, arched, rugose, upper surface
lustrous green, lower surface red, the very prominent
veins white or light-colored: tls. small, panicled. Mex.
R.H. 18.59, p. 359.—Discovered by Ghiesbrecht and
first shown by Linden in 1857. One of the best and most
striking of all conservatory foliage subjects. Voss
(Blumengiirtnerei) refers this species to the genus
Tamonea and calls it T. magnifica, Voss. M. velfitina,

Lind. A: Rod. (I.H. 41 :21), of Brazil, is perhaps a form
of it; the Ivs. are not arched and colors are more
bronzy.

spectanda, TlodJCyatiophyllumspectdndum, Nichols.).

Lvs. oval, IJ-i ft. or less long, 6-7 in. broad in the mid-
dle, the upper surface dark histrous green, under side

greenish red, the midrib prominent and gray. Brazil.

denticulata, Naudin (MekUtoma dcnticulalum, Bonpl.,

not Hort.?). Branches obtusely 4-angled; the young
branches, lvs. and calyx furfuraceous: lvs. narrow-
ovate, somewhat obtuse, 3-nerved, base rounded,
minutely sernilate: fls. pedicillate, aggregated in pani-

cles; petals subrotund, small; calyx somewhat hemi-
spherical. Ecuador. L, jj_ B_

MICRANTHUS (small flower). Acanthdcese. Two
genera, one iridaceous and one acanthaceous, bear the
name Micranthus. The acanthaceous genus now
becomes Phaulopsis (or Phaylopsis), which see. The
iridaceous genus Micranthus comprises two species

from the Cape, allied to Watsonia but differing in the
very short tube of the small straight perianth, the fls.

in long den.se distichous spikes. They appear to be not
in regular cult. The species are M. spicdtiis, Pers.,

rose-colored, and M. plantaglneus, Eckl., blue.

MICROCiXRUS (from the Greek for small and
Cilni.s). Hutiicin, tribe Citrese. Small spiny trees or
shrubs, closely related to Citrus, but differing in hav-
ing dimorphic foliage, very small fls., free stamens,
very short pistil, few-celled ovary and in the presence
of cataphylls in the seedling.

Four species of this new Australian genus (see Swingle
in Joum. Wash. Acad. Sci. 5:570) are at present know-n.

australasica, Swingle {Citrus australasica, F. Muell.).
Finger-Lime. Spiny shrub or small tree, 1.5-30 or even
40 ft. in height, native to the mountain scrubs of X. New
S. Wales and Queensland: juvenile lvs. very small, oval
or ovate, on stiff spreading branchlets; mature lvs.

small, obovate, cuneate or rhomboidal, J 2-I ^2 ^ y'i~%
in.: frs. finger-shaped, 2>^ x ?4-l in., smooth-skinned.
111. Wash. Acad. Sci. 5:.572, figs. 1-4.—Young plants of
the finger-lime are very' ornamental, having successive
tiers of horizontal .spiny branchlets with juvenile foliage

somewhat like a young araiicaria. They flower an<l fniit

when but a few years old. The finger-shaped frs. contain
a rather disagreeably jiungent acid juice. This species
is promising for breeding [lurpo.ses because of its hardi-
ness. It is also promising for use as a hedge plant in

warm climates bccau.se of its dense spiny branches, dwarf
habit, and abilitvto grow from cuttings. A variety of this

species (M. atixlrnlr'isicn var. sangninea), the red-fruited
finger-lime, has blood-red fr.-. with a pinkish pulp.

Garrowayi, Swingle (CUrus Gdrrojvayi, F. M. Bailey.)

(..MtKOW.w's FiN(iEK-LiME. Small spiny tree from N.
(Queensland : juvenile lvs. very small, on stiff spreading
branchlets: frs. oval, 2-2,' 2 x 1-1 '4 in., rough-skinned,
5-celled.—This species, recently introduced into this

country, is very closely related to M. australasica,

australis, Swingle (Citrus austrahs, Planch.). Dooja.
Round-fruited Australian lime, native to the subtropical
coastal forests of New S. Wales and Queensland: juve-
nile lvs. linear, on fiexuose branches; mature lvs. ovate
or elongate-rhomboidal, 1-2 x 3^-3|in.; frs. round,
rough-skinned, 1-2 ' 2 or even 3 in. diam., 5- (rarely 6-

or 7-) celled. III. Penzig, Studi s. Agrumi, pi. 21, figs.

8-12.—The dooja is one of the most interesting Austral-
ian citrous frs. It reaches a height of 30 to 60 ft. and
bears frs. said to reach 2' 2 or even 3 in. diam. The
growing shoots and immature lvs. on plants cult, in the
open are of a deep wine-red color. Because of its vigor
this species is of interest for use as a stock. It shows
considerable resistance to winter cold in Calif.

inodora, Swingle (Citrus inodbra, F. M. Bailey). The
Russell River Lime. A spiny tree, bearing ribbed frs.,

native to Queensland: lvs. large, 3-7 x 13-2-23 2 in., lan-
ceolate, not articulated with the petiole which is very
short; fls. inodorous: frs. ribbed, 2-2} 2 x IJi in., oval,

8-celled. 111. Bail. Fl. Queensland, 1, pi. 10, 1899.—The
Russell River lime in the wild state bears edible frs. said
to equal in flavor the West India lime. This has not
yet been intro. into culture. Walter T. Swingle.

_
MICROCtCAS (small cycas). Cycadaces: One spe-

cies in Cuba, differing from Zamia in the character of
the floral scales (masculine scales plane and obtuse, the
feminine thickened at the apex and truncate); caudex
cylindrical, covered with bases of the petioles. M.
calocoma, A. DC. (Zamia calocoma, Miq.), has a
dwarf trunk and Ivs. 3 ft. long: Ifts. about SO pairs,

long-linear, acuminate, revolute, parallel-nerved: foli-

age pubescent. Probably not offered.

MICROGLOSSA (small tongue, because the ligules

are short). Composite. Nine or 10 Asiatic and African
shrubs, sometimes climbing, allied to Erigeron and
Aster, very little grown: lvs. mostly entire and alter-

nate: fls. in small corymbose or panicled heads with
verj- small white or bluish rays; ray-fls. in 1 to many
series, pistillate and fertile; disk-fls. perfect and fertile,

with 3-4-toothed dilated limb; involucre of many-
rowed narrow bracts, the outer shorter; receptacle flat,

nearly or quite naked: achene angled, bearing copious
slender pappus-hairs. M. albescens, Clarke (Aster
albescens. Wall.), occurs in horticultural hterature:
erect, with faintly grooved branches: lvs. lanceolate,

entire or slightly serrate, hoary beneath: heads J sin.

diam., with bluish or whitish ligules. Temperate
Himalaya. R H. 1907, p. 523.

MICROKENTIA (small or minute Kenlia). Pal-
macex. Here may belong the plant known to the trade
as Kentia gracilis. ]\Iicrokentia is a genus of 6 species
of palms from New Caledonia. They are unarmed, with
slender bamboo-like ringed trunks. The lvs. are

tenninal, pinnatisect, and the If.-.segms. are long-
sword-shaped and flistinct, or the upper ones grown
together into a broad 2-cut blafle. The frs. in this genus
are amongst the smallest in the palm family. The fls.

also are minute. The true kentias, of which perhaps
none is cult., have larger fls. and frs., the former white,
the latter vermilion. The anthers are fixed at the base
in Kentia, but dorsifixed and versatile in Microkentia.
Microkentia is nearer Clinostigma and Cyiihosperma,
but in these the If.-segms. are irregularly cut off at the
apex. Kentia gracilis, Brongn. & Gt\s. = .Microkentia
gracilis, Benth. & Hook. It is possible that the Kentia
gracilis of the trade is Kentiopsis divaricata. None of

the other species is known in cult. jv; TAVLOR.t
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MICROLEPIA ^G^^H>k, a smatl scale: alluding to the

iiuiusiuiii>. I'olyimliiicai. A gc-mis of si":"'!'?!!' grocii-

houso foriis. allii-il to Dav:\lli:i, but liaviiis; I lie shallow,

h!ilf-fU()-sha)H\l, niombfanous iiulvisiuin attaclu'd to tlif

siiios :is well as the ba^o: the stalks aiv also lontinuous

with the rootstook, ami not joined to them, as in the

true davalli:u<.—Twent>- or move speeies are known.
For eult.. stv Dafattia.

A. Li's. once-pinnate.

marginata, C. Clir. (^f. marffindlis, Baker. M.
sciibra. Hort.). Rootstoek ereepin^: Ivs. 18-24 in. long,

9-15 in. wide, with linear piniue. which aiv eut about
h:df-\vay to the raehis into blunt ish, oblong lobes.

Ceylon to China.

\A. Lvs. Iri-quadripinnatifid.

platyphylla, J. Smith. Rootstoek stout, sealy: lvs.

3-4 It. long, on stout stalks, tripinnatifid; ultimate

divisions broad, bluntish, toothed, oblong, deltoid; ,sori

2-12 to a segm., 1 in each tooth. India to Japan.

turta, Presl. Lvs. 3-6 ft. long, on stout stalks, tri-

quaih-iijinnatifid; ultim;>te divisions oblong, broadly
toothed; rachises hairy or pubescent; sori 2-20 to a
segni., 1 or more together at the base of each tooth.

India and Polynesia. Var. cristata is also offered by
the trade. F. 1878, p. f)!). Gn. 31, p. 428. F.R. 1:769.

L. M. Underwood.

MICROLOMA {small fringe, referring to the hairs

in the corolla-tube). AxdejyiaddceR'. Slender-stemmed
twining perennials, or sometimes dwarf little shrubs,

little known in cidt.: lvs. small, oppo.site: fls. mostly
pink or red, in small subaxillary umbel-form cymes: 10

species Ln S. Ah. M. tmuifdlium, Schum., has a clus-

ter of stout fle.shy roots, partially herbaceous, glabrous

St., hnear revolutc lvs., urn-shaped somewhat fleshy

carmine-red corolhis with tube 2J/2 in. long. B.M.
8248.

MICROMELES: Sorbus.

MICROMELUM (from the Greek for small and
apple). RuUifcu. Small .syjinelcss trees or shrubs dis-

tantly related to Citrus, of interest for breeding experi-

ments and trial as stocks.

Leaves odd-pinnate; Ifts. 3-9, alternate, ovate or

obtusely aciuninate: infl. a many-fid. terminal cyme
or corymb; fis. 4-5-parted: fr. small, like a large pea,

,5-celled with 1-2 ovules in each cell. The genus
ranges from Indo-China throughout India and the

Malay Archipelago, and includes several species. They
should be intro. into the U. S. for trial in breeding

experiments. \V.\LTEn T. Swingle.

MICROMERIA (small part; small-flowered). Lahi-

dUf. Small more or less trailing or decumbent peren-

nial herbs and subshrubs, sometimes planted in bor-

ders and rock-gardens.
Leaves u.sually small, entire or toothed: whorls

axillary or in terminal .spikes; fls. .small; calyx tubular

and mostly 13-nerved, .5-toothed, somewhat 2-lipped;

corolla 2-hpped, upper lip erect, fiattish, entire or

notched, lower .spreading, 3-lobed; stamens 4, didyn-

amous; style 2-parted at apex: nutlets .smooth,

ovoid or oblong.—Species 60 or mfire in northern extra-

tropical countries, particularly in the Medit. region.

By some authorities, the genus is included in Satureia.

Of simple cultural requirements. Prop, by division as

well a-s by seeds.

A. Fls. few in the axils.

Cbamissdnis, Greene (M. Doiiylasii, Benth. Tfnjmus
Chamissimis, Benth.). Yerba Bxibna. Perennial: sf.s.

long, slender, trailing and creeping, with sweet-scented
round or oval lvs., 1 in. or less across: fls. purplish,

mostly solitary in the axils, on long 2-bracted pedicels.

W'oodlands, from Vancouver Isl. to S. Calif.—Sandy soil.

Roots by stolons.

Piperella, Benth. (Thi/mus Pipei-Ula, Ml.). Fig. 2371.
\ iV.w ini'lu's high, with slender arching branches: lvs.

ovate, more or less cordate, sessile: fls. purple-and-
white in few-tld. lax ])eiluncled .secund fascicles; corolla

lightly pubescent. S. Ku.- A partially shrubby rock-
garden ijlant; prop, by cuttings.

aa. Fls.

rupestris, Benth.
immIv at tlic base

numerous in the axils.

A dense, low-growing perennial,

with prostrate sts., which turn up
at the extremities,

giving a heath-like
effect when in
bloom: lvs. with the

odor and taste of

pennyroyal: fls.

abundant, small,
white, with laven-
der spots on the

inner side of coroUa-
lobes, borne for
several inches along
the sts. S. Eu.

—

Prop, from cuttings and seeds. It blooms from July
until heavy frosts, and proves very satisfactory for

2371 Micromeria Piperella.

(Flower X'/i)

rockery and informal border. L. H. B.f

MICROPHffiNIX (small Pha-nix). Palmacex. A
name applied to two hybrid palms that were described

some thirty years ago. M. dedpiens, Naudin, is a hybrid

between Phoenix daclylifera and Chamserops humilis; and
M. Sahiilii, Carr., between the foregoing (M. decipiens)

and Trachycarpus excelsus, with the violet-colored

petioles and fruit of the latter parent. R.H. 1885,

p. 513.

MICROSPfiRMA: Eucnide.

MICROSTYLIS (Greek, small style). Syn., .4c;/ro-

dnlhus. Orchidacese. Mostly terrestrial orchids, some-
times grown under glass, and the hardy kinds perhaps
transplanted to the bog-garden; some of the exotic

species have colored foliage.

Deciduous, low plants, with fleshy roots, solid bulbs,

or some of the kinds with pseudobulbs: lvs. plicate or

membranaceous (in some species only 1): fis. mostly

small, usually greenish or yellowish but often oddly
shaped, in a terminal raceme, spike or umbel, with small

and narrow bracts; sepals free, spreading and nearly

equal; petals about the length of the sepals but very

narrow or even filiform; lip sessile and erect or spread-

ing, shorter than petals but often very broad, entire or

fimbriate or 2-3-lobed, cordate or ovate or auricled at

base; poUinia 4, in pairs: fr. a small ovoid beakless caps.

—Species more than 100, in many parts of the world,

largely in the North Temperate Zone and some of

them tropical; a few species occur in the U. S. and
Canada. None of the species seems to be regularly in the

American trade, but a few are offered abroad by orchid

specialists.

The species of microstylis are deciduous orchids.

They grow well in the warm end of the cattleya depart-

ment, or better still treated like thunias or calanthes,—

a rather warm moist atmosphere when growing in

spring, reducing the same toward late summer as they

begin to lose their foliage, antl eventually resting them
quite dry in a temperature of about 60° F. during winter.

They will probably suffer in a Wardian case or bell-

glass. They certainly will after growth is completed,

if not at all times. (Robert M. Grey.)

M. ralajihyllit, Reichb. f. 9 in.: fls. yellowish: lvs. ovate,

undulato, spotted Krecn, greenish brown in center and the margin
gray-green: pseudobulb conical. Malaya.

—

M. congfstn, Reichb. f.

(M. liernaysii, F. Muell. M. fnsca, Reichb. f.). One foot: fls.

greenish yellow, in a dense cylindrical raceme or spike: lvs. green.
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Trop. Asia.—.V. tifscolor. Lindl. 9 in.: fls. handsome but vt-ry sinali,

yellow, shading to oninKc. on upright stalks; Ivs. rcd-^iurpln,
bordered green. Ceylon. H.M. MO:!.— ,U. Joufphinixi, Keiclih. f.

1 ft.: fls. yellow, rather hirge, in a raceme: Ivs. broail-nvate. Iimnzc.
light green below: pseudobulbs oblong. India. H.M. ().'i2rK M.
nuicrochila. Rolfe. 15 in.: fl.s. rather large, the sepals and petals
yellow and lip red-purnle and veined: Ivs. ni<»tiicd with light
brown and cream, tartlier India.

—

M. mcitillica, l{eichb. f. 9 in.:

fls. rose-purple, with sepals marked yellow: Ivs. oblong, acute,
dark glosiiy purple with metallic sheen, light rose underneath:
fseudobulbs cylindrical. Borneo.

—

M. philippiiUnsis, Krjinzl.
Is. yellow or purplish, sometimes as many as lOt) in a spike 8 in.

or more long; lip orbicular, deeply cordate at base: Ivs. broad-
oblong, somewhat undulate, bright green. Philippines.

—

M.
purpurea, Lindl. 9 in: fls. yt'llow-purple: Ivs. dark metallic crim-
son above and red-gray beneath. Ceylon.—A/. ScOiiii, Hook. f.

t> in,: fls. yellow: Ivs. light green and cream-colored, on the margin
and along the rib mottled light brown. Farther India. B.Nl.
72*iS.— .1/. Wdllirhii, Lindl. (M. biloba. Lindl.). 9 in.: fls. green-
yellow to purplish: Ivs. green, more or less shaded purple. Burma.

L. H. B.
MIGNONETTE (Reseda odorata) is a branching,

annual liorb from northern Africa, which at first grows
upright, but later becomes more or less decumbent
and wide-spreading. Tlio leaves are simple. The fra-

grant small yellow-antl-white flowers are borne on spi-

cate racemes which varj' in size with different strains
of seed. (Fig. 2372.)

Although mignonette has been grown under glass for

many years, it is only recently that growers have
specialized with this crop for winter forcing. Carefid
selection of seed has resulted in greatly improved
strains. Formerly the mignonette spikes were scattered
and comparatively small; now large spikes of dense
flowers are being produced. The sprays arc very pleas-

ing when arranged with carnations or other flowers
having scanty foliage. The fragrance of the flowers adds
to their popularity. The demand for mignonette has so

increased the importance of the crop commercially
that many florists are specializing in its cultivation.

Mignonette will grow in almost any soil, but the
large growers prefer a medium light turfy loam. Pas-
ture sod is excellent, and sod from a field which has
been in grass for a considerable time is also good.
William Nicholson of Framingham, Massachusetts,
has been except ionally successful in growing mignon-
ette, and from his cultural notes have been compiled
the following directions:

In growing good mignonette, a well-prepared soil is

of prime importance. The same kind of soil is used as

for carnations, and is prepared by first plowing the
sod-land after the grass has been cut, usually about the
first of August. After plowing, the wheel -harrow is

used, and then rye and Canadian white field jjeas are

sown. The la.st of October or the first of November, a
heaxn* top-dressing of cow- or horse-manure is applied.

Cow-manure is preferable. This is plowed under and
left until spring. As soon as it is possible to work the

ground, the land is wheel-harrowed several times, and
an application of manure is made. The soil is plowed
again, well disked, and bone-meal applied, about one
ton to the acre; the land is then ridged, anfl is ready for

the benches. This method of preparation eliminates

much hand work, and there is little danger of the soil

becoming sour, as it frequently does if the compost
method is practised.

Most growers prefer to grow mignonette in rai.sed

benches about 5 inches deep. An inch of well-rotted

stable-manure is placed on the bottom of the bench,
and the remainder is filled with the composted loam.
The surface of the soil is leveled carefully, and marked

off in rows G by 8 inches apart. From six to ten seeds

are dropjied at the intersection of each row, and
covered very lightly. A light watering with a fine

sprinkler is then given the soil, to settle it around the
seeds.

Three sowings of seed are made each year,—in the

first weeks of July, ,\ugust, and September. Plants of

the last .sowing flower until the next July. After the

seeds have germinated, and the seedlings have d<?vel-

oped the third leaf, three strong plants are selected

1.30

and the otliers removed. Seed for next season's crop is

seliM^tcil from the plants started in September. 1'he

jjlants which i)roduce good foliage and compact flower-

spikes, with large individual flowers, arc selected as the
seed-bearing parents.

Great care should be taken that the seedlings started
in .July receive sufficient air. The ventilators should be
kei>t ojien day and night to keep the plants stocky and
.short-jointed. During bright weather, temporary
shading is necessary in the mitldle of the day, until the
.seedlings get their second leaf, then fifll svmlight
should be given. After the flower-spikes begin to

ajijiear, all side shoots should be removed from around
the top of the stem. Three or four strong bottom side

shoots are left for a second crop. In this way a succes-

sion of blooms may be obtained throughout the winter.

As soon as the plants are well develoijed, a wire ring

is jjlaced about each plant. Later, wires with cross

strings are used for supports, the same as are u.sed for

carnations.

Mignonette is injured by over-watering, and great

care should be taken that the soil be not too wet,
especially when the plants are just started. As they
develop, watering should be done only on bright morn-
ings, for if water
remains long on
the foliage, the
leaves become
spotted.

A night tem-
perature of 4.5°

to 48° best suits

mignonette. On
cloutly days the
temperature
should be kept
at .5.5°, and on
bright days it

should never be
allowed to go
above 65°.

When the
plants have de-

veloped suffi-

ciently so that
flower-spikes are

forming, they
will require ad-
ditional food. It

is composed of

one part sheep-
manure and two
par ts of loam
The two are
thoroughly
mixed anfl three

large handfuls of

the mixture are

scattered about
the plants in a
row across a 3-

foot bench. In-

stead of this top-
dressing, they 2372.

may be given a
weak .solution of

Mignonette^ Allen's Defiance.

iquid manure. A bushel of sheep-

manure is i)ut into a bag and suspended in a barrel of

water for two or three days. The bag is then removed,
and the i)lants watered with the liquid.

Mignonette is grown in pots to a limited extent.

There is some demand for it at Christmas and Easter,

and some florists always have pot-plants in stock. It is

more difficult to grow in pots than in beds, as it is

necessary to have comjiact, stocky plants. This requires

a great deal of care. The best method of culture is to

fill 23^-inch pots with finely sifted soil, which has been
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projX'inxi the sjimo as doscriln'ii for bi-ncli diltun", ;inil

to sow the sixil in tliis soil. It shoiiM lie ri'inciulHicd

that tho ininnonotto will not trans|)laii( ; fluTcforc,

the s<.xhIs shouUl be sowii exactly where the jilanls are

to gn)W. Several sitxls shoiiKl be sown in each pot to

insure a ix-rfect {jenniuation. anil after this has taken
place ana the plants arc well ileveloi)Cil, all hut one
phvnt shouKl be rt'niovwl. The younn plants should be
kept !vs ne;ir the glass !is possible to foster a stiicky

growth. Great c;irc shoiiUl be taken not to let the

plants ilrj- out, neither should they be over-watcn^d.
As soon as the soil is tilled with the fcedinji-roots,

the plants should be rt>-potted, and this n^pottinf;

should be done frequently, the ))lants never beinn
allowed to become pot-bovmd. When the plants are

from 4 to o inches tiill, they should he jiinched, and tlie

side shoots allowed to develo]). When they have grown
to a height of ti or 7 inches, they shoukl be staked and
tied, and again iiinched back to encourage branching.

The large tlower-spikes are not desircd in pot-grown
plants, but a larg(T number of smaller spikes. Pinching
makes the plants much moiv sjinmetrical. When the

plants are in flower, they should be in 7- or S-inch jjots.

As a garden flower, the mignonette is by no means
showy, but its delicate fragrance makes it popular. It

requires a cool well-draineil soil, and one which is

moderately rich in decayetl organic matter. It does
not like the full sunlight, so should be given a spot

which is shatled a jiart of the day. The seed should be
sown late in Aiiril, in the North, and a second .sowing

may be made early in July, so that the season of bloom
be extended until the time of severe frosts.

E. A. White.

MIKANIA (Prof. J. G. Mikan, of Prague, or his son

and successor, .1. C. Mikan, who collected in Brazil).

S>Ti., Willugbxya. Compdsitx. Shrubs or herbs, the

latter twining, rarely erect.

Leaves opposite, usually stalked: heads spicate,

racemose, corjTnbose or panicled; fls. mostly white

or pinkish.— About 150 species, mostly found in the

warmer parts of Amer. Nearest to Eupatorium, but
the latter has an indefinite number of involucral bracts

instead of 4, and contains erect plants. This includes

M. scandcns, the climbing hempweed, a common native

weed, but a pretty one.

scandens, Willd. Climbing Hempweed. Foliage dis-

tinct, the Ivs. being somewhat heart-shaped or halberd-

shaped, and long-acuminate: fls. veiy small, numer-
ous, pinkish, and borne in dense chisters 1-2 in. across;

these clusters, as in all the species, are composed of

many small heads, each containing 4 fls., surrounded by
an involucre of 4 bracts. Moist groimd, New England
to Fla. and Texas.—Very rarely oiTered by dealers in

native plants.

Saaderi, Hort. Hothouse climber, vith variegated

foliage. Intro. 1899 by Sander & (^o., who say the Ivs.

are richly embellished with dark velvet^purplc patches;

veins of mature Ivs. white. The Ivs. are about 6 in.

long, 5 in. wide, boldly toothed. The botanical affinities

of this plant are imcertain. N. TAYLOR.f

MILDEW is the name given to a group of fungous
di.s(?ases which attack leaves, shoots, flowers and fruits.

The true or powderj- mildews (Er>'sipha<;(^a;) appear ;us

a thin white powdery coating on the surface of the

plants. The disease is usually accompanied by dis-

tortion and dwarfing, and often death of the affected

parts. In some cases, however, as in the maple mildew,
the affected areas of the leaves retain their cliloroi)hyll

and remain green in the autunm long aft<-r the

remainder of the leaf is dea^l and yellow. The mycelium
is always superficial, forming spots or more or less

extended areas on the affected organs. The injury is

done by numerous haustoria, which penetrate the c^ells

of the host and absorb nutriment for the mycelium,

and also serve as organs of attachment. During the
.sinnmer mildews are propagated by 1-celled spores,
many of which are cut off in succession from erect
simple branches all over the diseased surface. Other
spores, by means of wlii<'h the fungus [)asses through
the winter, are produced in sacs inclosed within hollow
spherical receptacles, called perithecia. These appear
as minute black or dark brown specks over the dis-

eased area. They are proiluced in the autumn, and
remain on the fallen leaves; but the s])ores within them
do not ripen imtil the following spring, when they are
liberated by the decay of the perithecia.

In the United States, considerable injury is caused by
the following species: The rose mildew, Sphscrollieca

piiniiDnii, on roses imdev glass; Erysiphc graminis on
wheat and other grasses; the vine mildew, Uncinula
xpiralis, producing the powdery mildew of grapes; I'oiln-

spha^ra Oxi/cdnth.'r on apjiles and jjears; and Spha'ro-
thcca CntiUujnii, the hop mildew. The most successful
mode of (unnbating the miklews is by dusting with sul-

fur or s|)raying with bordeaux mixture. Either of these
fungicides kills the mycelium and spores of the fungus.
The downy mildews or false mildews belong to the

Peronosporaceae, a group of fungi widely separated from
the true mildews. The mycelium is parasitic within the
tissues of the host, only the fruiting branches appear-
ing at the surface. The fruiting branches have a char-

acteristic form and method of ramification for each
genus of the group. The spores, when they lodge on
new host-jjlants, either produce an infecting thread
directly, or, in most cases, the content of the spore
is discharged in the form of swarm-spores, which swim
about for a time and finally come to rest and produce
the infecting mycelium. Rcsting-spores are produced
sexually in this group within the tissues of the host.

This family contains about ten genera, of which the
following are most commonly known: Phytophthora
infeslans, the potato blight; Plasmopara inticola, the

downy mildew of grapes; Bremia laciucse, often causing
great tlamage to lettuce in forcing-houses; Pylhiwm
Debaryanum, causing damping-off of seedling cucum-
bers and various other seedling plantsj and Cystopus
candidus, the common white rust of crucifers. Modes of

combating these diseases are set forth for each specific

case in the experiment station literature of the various
states. See, also, Diseases and Insects.

Heinrich Hasselbring.

MILIUM (ancient Latin name of broom-corn millet

which, however, belongs to a different genus). Gram-
inex. Millet-Grass. Spikelets 1-fld., in diffuse

panicles: glumes awnless, the lemma and palea coria-

ceous, as in Panicum.—Contains 5 or 6 species dis-

tributed through Temp. Eu. and Asia, one of which,
M. efusum, also found in N. Amer., is occasionally

cult, for ornament.

effiisum, Linn. A smooth woodland perennial, 3-6

ft. high: Ivs. broad and thin: panicle 6-9 in. long, with
slender drooping branches. Dept. Agric, Div. Agrost.

7:104. A.S.Hitchcock.

MILK PEA: Galactia.

MILK VETCH: Astragalus.

MILKWEED: Asdepias.

MILKWORT: Polygala.

MILLA (J. Milla was head gardener at the Court of

Madrid). lAliaces: An attractive spring-flowering

bulb.
Leaves few, very narrow, grass-like, radical: scape

low, simjjle and leafless, bearing 1 to several fls. in a
terminal umliel; perianth salverform with 3-nerved

segms. which are sejjarate nearly to the base; stamens 6,

nearly .sessile in one row: caps, sessile, oblong-obovate.

Bentham & Hooker, as well as Engler, restrict the genus
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MiUa (as Cavanilles, its author, intemied) to one
Mexican s[)t"eies. From Hroilia>a tlu> ({oiiiis diffors in

the fact that the i)o<licols arc not jointed and the peri-

anth-sepins. are always ;i-ncrvcd. Milla and l5rodia'a

are native to tlic northern half of the western hemi-
sphere. In S. Amer. is the genus Triteleia, which is by
some referred to Milla, by others to Brodi;ra, and by still

others ke])t distinct. There is one Triteleia (T. uniflnni)

in common cult. In his monograph (Journ. Linn. Soc.

11, p. 37.S), Baker refers the tritcleia-s to Milla, and this

disposition is followed bv Index Kewensis, but in a
later account (G.C. III. 20, ji. 4,59,1 he refers them to
Brodi;ea. Watson iProc. Amer. Acad. Arts & Sci. 9,

p. 240) restricts Milla to one species. The N. American
plants wliich have been referred to Triteleia are jjer-

haps best treated as brodia'as, and they are so considered
in the account of that genus in Vol. I of this work
(p. o7C). The S. American triteleias are described under
that genus in Vol. VI.

biflora, Cav. Scape 6-18 in. high from a small coated
bulb, bearing 1-5 (usually 2) star-like, waxy white,

fragrant fls. 2-2}^ in. across, with oblong-lanceolate
segms.: Ivs. rough, nearly terete. S. Ariz, and New
Mex. to Cent. Mex. B.R. 1555. F.S. 14:1459. Gn.
24, p. 155. J.H. III. .55:133. G. 6:271.—One of the
best of the small bulbs. It is known as Mexican star,

Mexican star of Bethlehem, frost flower, and floating

star. The fls. are of a charming waxy consistence, and
are borne on long sts. They are excellent for cutting,

and last several days. Planted in the border early in

spring, they soon throw up their fls. and Ivs. They
should be allowed to remain until Sept. or Oct., when
they may be taken up and stored for the winter. Our
gardeners know milla mostly as a pot bulb for flowering

under glass late in winter or early in spring. It blooms
readily in the conditioas given to freesias. Several
bulbs should be placed in a pot, although a number of

stalks will spring from one bulo. The plant is little

offered by dealers. L. jj. B.

MILLER,
Artemisia.

DUSTY: Lychnis Coronaria; also Senecio and

MILLETS are important agricultural grasses. The
tnie millet or Broom-corn millet of Europe is Panicum
miliaceum. The common millets of the tjnited States,

the Foxtail millets, are forms of Selaria italica. African
millet, also called Black, Chinese, Indian, and
iniiiroperly Pearl millet, is Holcus Sorghum. The name
African millet is sometimes applied to Eleusine Cora-
cana. Barnyard or Japanese millet is Echinochloa
frumentacea. Pearl millet is Pennischun americanum.
Dept. Agric, Farmer's BuU. No. 101 is devoted to

foxtail mUlets. A. S. Hitchcock.

MILLETTIA (named in honor of Dr. J. A. Millett,

botanist, and who wrote on China in 1726). Lrguminosa:.
Ab<jut 100 or so species of Old World tropical trees and
large shrubs, usuaJly climbers; differs from the .Iapane.se

and N. American genus Wistaria in the hard us\ially

flat and thick pod not opening so readily: Ivs. large, odd-
pinnate; Ifts. opposite, stipellate: fls. showy, in axillary

racemes often fascicled, simple or jjaniculate and term-
inal, white, purple or reddish.—Although an abimdant
genus in Trop. Afr. and the far E., it ha.s yielded little

for American horticulture.

.\. Fl.'i. purple.

cafira, Meissn. Ikotwood. A S. African tree,

20-30 ft. high, with very hard close-grained brown
wood and dark, rough, rugulose bark: Ivs. on chan-
neled petioles 6-8 in. long; Ifts. lanceolate-oblong,

acute, in 5-6 pairs, 2-2,'.^ in. long, 1 in. apart; slender

stipules 2-3 lines long: panicle 6-.S in. long: fr. heathery,

velvety, usetl as a medicine by the Kafirs. Intro, into

Fla. in 1891.

AA. Fls. while.

jap6nica, Gray. A .JapaTicse woody (^limber: Ivs.

light grccm, odd-piiuiate; Ifts. narrowly ovate, 4-6

l)airs, l}i in. long, 1 in. apart: racemes simple, nod-

ding, .5-8 in. long. Probably not hardy in the N. Has
been otTenxl by dealers in .Jaimnese plants. S.Z. 1: 13

(]Vi.^lfiria jiiponiai).—At. the Arnold Arboretum (Bo.s-

ton) it kills to ground but comes up in sjiring, not

blooming; on Long Island, it blooms and even fruits.

L. II. B.

MILTONIA (named for Lord FitzwiUiam, Viscount
Milton, a patron of horticvilture). Orchidaccx. Some
of the most beautiful orchids in cultivation, with

pseudobulbs closely clustered and slicathed with long

graceful dark green leaves, forming plants over 1 foot

in tliameter, bearing numerous large flowers.

Herbs, with short pseudobulbs, bearing 1-2 Ivs. at

the summit and few or many sheathing Ivs. at the biuse:

the infl. arises from the base of the jjseudobulbs, and
consists of a singlc-fld. peduncle or of a loose raeeme
of long-pedicelled fls.; sepals sub-eciual, spreading, free

or the lateral ones slightly united; petals similar or a
little wider; labellum not distinctly clawed, large,

expanded, not 3-lobed, but often bifid at the ajicx;

both the segms. and the labellum are expanded, fonn-

ing a flat fl. ; column short.—About 20 species, mostly
from Brazil. M. Roezlii, M. vexillaria, and some closely

related kinds were until recently known in gardens as

odontoglossums. In the group containing the "true"

miltonias, the pseudobulbs are separated from each
other on the rhizome, and bear 1-2 yellowish green

Ivs. at the summit and few sheathing Ivs. of the same
color at the base. The fls. of nearly all miltonias

remain on the plants in a fresh condition for a month
or more. The leading species run into many horticul-

tural forms listed under Latin names.

INDEX.

alba. 1, 4. grandiflora, 2, 12. rosea, 2.

bicolor, 5. leucochila, 10. roacfieldiensis, 7.

Candida, 8. Moreliana, 5. Russclliana, 11.

Clowesii, 7. Phat-pnopsiB, 4. spectabiiis, 5.

Coljbiana, 2. picta, 2. Buperba, 8.

cuneata. 9. purpurea, 6. vexillaria, 2.

Endresii, 3. Regnellii, 6. Warscewiczii, 10,

flavcscens, 12. Roezlii, 1. Weltonii, 10.

gigantea, 2.

KEV TO THE SPECIES.

A. Pseudobulbs crowded, unth numerous
dark or gray-green sheathing lis. nt

the base.

B. Labellum sagittate at the base 1 . Roezlii
'2. vexillaria

IJB. Labellum not sagittate, constricted in

middle, (broadly panduriform) ... A. Endresii
I. Phaleenopsis

AA. Pseudobulbs situate^l at intervals on the

rhizome, unth few yellowish green Ivs.

B. Segms. of perianth broad, ovate fa

oblong.

c. PerUmth uniformly colored white,

rose or purple 5. spectabiiis

G. Regnellii

cc. Perian h variegated, yellow and
hnnrn orttrown and green.

V>. Liihilluni fidd i-xhniiid 7. Clowesii

DD. Lalteltitm hriHidty obitvate .S. Candida
9. cuneata

DDD. Labellum ohlonn HI. Warscewiczii
1 1. RusselUana

BB. Segms. of perianth linear-laneeolote. . 12, flavescens

1. Rodzlii, Nichols. iOdonlogldssum Roezlii, Rciehb.
f.). P.scudobulbs narrowly ovate, 1-2 in. long: Ivs.

numerous, slender, 8-12 in. long, narrowly lim^ar-

lanceolate: scapes about half ;us long as the Ivs., bear-

ing 2-3 large fls.; fls. flat, 3-3 '2 in. across, jiure white,

with a purjde ban<l at the ba.sc of t,h(^ petals an<l a
yellow stain, more or less marked with reddish brown
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at the biisc of tho labfltuiu; st>p!ils and potals ovatc-
oblonp, acute; labolUiiii l:u-p', broailly obcDnlatc, with a
ttHitli in Iho simis, ami a spiir-likt' horn projiiliiic;

baokwjini on each siilo of tho rohnnn, Closely allied

to M. ttxiUariti, from which it itilTers in color and by tho
nioro slender, norviti 'l\-s. Flowers twice a year in

winter and sprinp. Colombia. H.M. (i()S5. l.H.

23:228. U.H. lS75:t,')0. (in. t, p. 251; 10:1(K); 2(i:232.

G.C. III. 32:l:{o. Viir. Alba, llort. i(),/<)»/,.f//,K.si(w

Koc^tii V!ir. iUbum). FIs. l:ir);e, laekinf; the inirple band
on the iK't;ils. C.n. 2G:2;>2. F.M. 187."): Itil. .\.F.

13:1453. Gns. 0:327.

2. vexill&ria, Nichols. (0(hmlogl6Ksum rcxilUiriiiin,

Reichb. {.). Fig. 237:!. I'seudobulbs I'o-i in. long: Iv.s.

6-12 in. lont;. narrowly elli|)tic-lanceolato: scapes .sonie-

tinu'S I) from a single p.seiidobulb, slendiT, ami longer
thiui the Ivs., ;?-i-fld.; lis. the hu-gcst of the ftenus, flat,

about 4 in. lonn; scjials and ]«!tals ovateH)blonp; or
obovate, pale or djirk rose, sometimes with white
niarpins; labellum larj^e, ronmled, deeply eMiar}j;inatc,

n:UTOwcd to a sagittate claw, dec]) rose, whitish at tho
ba.se, streaked with yellow
and red. The lis. are ex-
tn-niely variable in shaiie and
color. Spring and early sum-
mer. Western slope of the
Andes, Colombia. B.M.GO:57.
l.H. 20:li;J. F.S. 20:20.58.

R.H. 187t):;i90. C.n. <), p. .577;

10, p. 108; 17:474; :i5, p. 268;
4.5, p. 536. G.C. II. 2(1:145;

III. 18:743; 19:7.55; 27:

suppl. Mav 26; 42:406; 44:
184. J.H.'III. 31 ::«)!. G.F.
8:195. G. M. :{9::i.S6.

G.Z.21,p.241.V.5:i:58,
A.F. 13:121.—One of

the most popular of all

orchids. \'ar. Cobbiana,
Hort. Sepals and petals

light rose, passing into

white margin; li]) white
with 3 basal small yel-

low lines. V'ars. gigan-
tea, grandifldra, picta,

rdsea, have been ad-
vertised under Odontoglo.s-
sum. Many forms are men-
tioned and described in horti-

cultural literature; for th(^se,

the reader should consult
. .

the lists of orchid specialists.

3. Endresii, Nichols. (0(fofi/-

toglosnum Warscewiczii,

Reichb. f.). Pscudobulbs small, tufted:
distichous, elliptic-lanceolate, about 1 ft

long as the Ivs., inclined or drooping, 6-S-fld.; lis. 2-2x2
in. diam., flat, white, with a yellow crest on the label-

lum and a ro.se-colored blotch at the base of each
segin.; sepals broa<lly ovate; i)etals elliptic; labellum
very broadly fiddlo-sliaixrd and 2-lobcd. Feb. Costa
Rica. B..M.(il63.

4. Phalxnopsis, Nichols. {Odonhtgldssum Phalxndp-
sin, Lind. & Iteichb. f.). Pscudobulbs ovate, with gr;is.s-

Uke Ivs. H-10 in. long at the hum: and apex: stalks 1-3-

fld,, short/T than the Ivs.: fis. large, flat, whit(^, with
the labellum varicgattid and streaked with crimson;
BCpals 1 in. long, oblong, pointed: petals broader and
rounded; labellum large, broadftmil ami i-lobed in front,

«jn.strict<!d near the middle and (rxp.'ind('d above into

2 rounded lobes. The pscudobulbs are clustered, form-
ing clumps 1 ft. or more across, with numerous fls.

mingled with the long, grass-like Ivs. Spring and sum-
mer. Colombia. l.H. 3:109. Gn. 18, p. 447; 20, p.

232; 35, p. 269; 36, p. 315. G.C. II. 25::J64. l.H. 28:

vs. numerous,
long: scape as

417 (var. luxurians, more vivid). Var. 41ba, Hort.
I''ls. pure white except yellow markings on lip.

5. spectabilis, Limll. Khizonie creeping, witli the
|)seudobuU)s placed about 1 in. aiiurt, with 2 Ivs. at the
apex and few sheathing Ivs. at the base: Ivs. linear-

oblong, 1 12 in. long: scapes erect, sheathed, 6-8 in.

long, bearing a single fl. about 4 in. diam.; sepals and
petals oblong, obtuse, slightly waved, white or cream-
colored; labellum 2 in. long, very broad in front, pen-
dent, .somewhat, undulate, rose-purple, with darker
veins. Brazil. B.M. 4204. B.R. 1992. l.H. 6:216;
12:446 (var. ccrcola); 14:.524 (var. rosea); 15:.573 (var.

vir(/i}iiili!<). P.M. 7:97. F.C. 1:45 (Macrochilus Fry-
(j/n/.v). K.B. 15:2.5. G.M. 38:642. A.F. 6:631.—The
first niillonia intro. into cvdt. It blossoms in autumn,
large jilants bearing from 20-50 fls., all opening at once
and lasting about a month. Var. bicolor, Hort. I'ls.

white, with a violet spot on the labellum. Large-fid.

and \'igorous. Aug. Var. Moreliana, Hort. (A/. Morcl-
iiina, Hort.). This variety is very distinct in color.

Sepals and petals deep pur])le; labellum of the same
color, veined and shaded
with rose. In habit the
plant is like the type in

every detail. B.M". 4425
(as var. piirpiireo-violacca,

Hook.). F.S. 10:1008. I.

H. 2:71. Gn. 31:374
(habit poor). F.M. 1874:
143. G.M. 40:37. F. 18.50,

p. 123 (outline). A.F.
6:633.

6. Regnellii, Reichb. f.

Like M. Candida in habit
and foliage: Ivs. 1 in.

broad: scapes erect, bear-

ing several large fls. over
2 in. diam.; sepals and
petals spreading, recurved
at the apex, oblong, acute,

white; labellum subpandu-
rate, obtuse or emarginate,
rose-purple, with deeper
veins and 3 yellow keels

at the base. Sept. Brazil.

B.M. 5436. Var. purparea,
P y n a e r t . Sepals and
petals tinted with rose,

with white margins; label-

lum crimson, with a white
crest. R.H. 17:253.

7. Clowesii, Lindl.
Pscudobulbs ovate-ob-
long, leafy at the base

and bearing 2 narrow ensiform Ivs. at the apex: scape
erect, 1 ft. long, many-fid.; fls. 3 in. across, orange-yel-

low, mottled with blown, the lip white with a violet

base; sejials and jx'tals spreading, lanceolate, acumi-
nate; labellum fidi lie-shaped, with a cordate base
and a broadly rotund, acute terminal portion. Resem-
bles M. Candida. Sept., Oct. Brazil. B.M. 4109. P.M.
9:241. Gt. 5:160. Var. rosefieldiensis, Hort., has
very large fls.

8. Candida, Lindl. Pscudobulbs ovate-oblong, 2-

Ivd., with few Ivs. at base: Ivs. oblong-linear, 1 ft. long,

IJ^ in. broail: raceme erect, 1 ft. long, 6-8-fld.; sepals

and petals spreading, oblong, acute, somewhat wavy,
bright yellow, with large red-brown blotches; labellum

large, broadly obovate, convolute, crenate and wavy
on the margin, white, changing to yeflow, with a faint

purple blotch. Brazil. B.M. 3793 (var. flavescens).

P.M. 6:241. Gn. 20, p. 463.—A strange .species pro-

ducing .5-6 rac(^mes, each with 6-10 fls. about 2}4 in-

across. Autumn. Var. superba, Hort. Lip white, with

a purple blotch.

2373. Miltonia vexillaria.
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9. cuneata, Lindl. Pseudobulbs ovate, clustered, 4 in.

loiid, slioathi'd witli Ivs. at the bii-so and "i-lvd. at the
apex: Ivs. dark green, strai>-shape(l, 1 ft. long: seape
erect, 5-S-t1d., a,s long as the Iv.s. ; fls. 3—4 in. across;

sepals and petals lanceolate, spreiKhng, mostly choco-
late-browii, gi-ecnish yellow at the tips, and few spots

of the same color: lalielluin obovate-rotund, slightly

wavy, creamy white, with 2 par-
allel ridges on the crest. Fell.

Brazil. B.R. 31:8. I.H. 7:237.
—A robust, free-flowering plant
of the habit of M. Candida. \'\\ If'/ in

2374. Miltooia flavescens. ( Xt)

10. Warscewiczii, Reichb. f. (OdoiUoglvssum Wel-
tonii, Hort. Onddium fitscatum, Reichb. f. Oncidium
Wellonii, Hort. M. Welto?m, Hort.). Pseudobulbs
3-5 in. long, much flattened: Ivs. linear-oblong, obtuse,
5-6 in. long: fls. 2 in. long from the tips of the hp to
that of the upper sepal, numerous, borne in a branched
nodding panicle; sepals and petals cuneate-obovate,
waved and crisped, pale reddish brown, with whitish
tips; labellum oblong, fan-shaped, bifid, white, with a
large rose-purple disk on the center of which is a large,

brownish yellow blotch. March. Peru. B.M. 5843. F.
S. 18:1831. Var. leucochila, Hort. Fls. pale purple;

lower half of lip ruby-purple.

11. Russelliana, Lindl. iPncidium Russellianum,
Lindl.). Pseudobulbs ovate, ribbed, 2-lvd.: Ivs. nar-
rowly lanceolate: fl.-sts. dark purple, few-fld.: sepals

and petals ovate-oblong, somewhat undulate, brownish
purple with green margins; labellum oblong-cuneate,

refuse, apiculate, \nolet, the crests or lamella' on the

disk margined with white. Dec. Brazil. B.R. 1830.

P.M. 7:217.—Fls. rather small and dull in color.

12. flavescens, Lindl. Fig. 2374. Pseudobulbs nar-

row: Ivs. lineiir-ensiform : raceme many-fld., the stalk

sheathed with bracts; fls. stellate, yellow, with the

labellum somewhat spotted with purple; sepals and
petals linear-lanceolate, acuminate; labellum pandurate,
undulate-acuminate. June. Brazil. B.R. 1627 (as

Cyrtochilum flavescens). Var. grandifiora, Kegel.

Fls. larger, white at first, becoming wliitish yellow;

labellum obtuse. Gt. 39: 1328.

M. Bt-rtii^yi. BleuanaxM. vexillaria.

—

M. Bleudria, Hort,
(Miltoniopsis Bleui. Bleu)=M.|vexillaria X M. Roezlii. Inhabit like

M. vexillaria: fls. 3-4 in. across; sepals and petals white, the latter

purple-stained at base; lip nearly orbicular, notched at apex,
white veined witli pinii in front of the yellow disk. Intermediate
between the parents. A.F. 6:6.31; 9:10S7. G. F. .1:198, 199.

J.H. III. 68:277. O. 1913:104.

—

M. Bkudria grandifldra, 3, large-

fld. form. G..M. 57: 207.

—

M. Bleuana Peilersix, Hort.=M.
Bleuana Peetersii M. Roezlii _X M. vexillaria Leopoldii) X M.
Bleuana. .Sepals and petals rose-purple below, the color on the
sepals lighter; lip witn the yellow crest crimson-l)ordered, with
a rose band in front. G.C. III. 49:274.

—

M. Bti-uiinti Stecenifii,

a dwarf variety with white fls. and lip crimson-striped.

—

M.
Bliintii LubliersiAna, Reichb. f. Fls. about i in. across; sepals

and petals light yellow, blotched and barred with brown; lip puri)lc

at base, lined red-brown, the nearl.v

orbicular front lobe lighter. .Supposed
to be a natural hybrid between .M.

speetabilisx M. Clowesii. G. 29:.503.—M.ChdrhnwoTthii^'Sl. vexillaria "G.
D. Owen" X M. Hyeana.

—

M. /enlira

=M. spectabilis X M. flavescens, prob-
ably.—A/. //i/«i7M=M. BleuanaxM. _, .,.
vexillaria var. Leopoldii.—A/, radidla, 2375. Mimosa pudica

Hort. "Fls. larger, white, shaded pur-

ple, and heavil.v blotched with purple and yellow."—A/. Hdbsome
=M. Roezlii xM. vexillaria "Queen Alexanilra."—A/. Iiot/frso7iii,

Hort. "Like a large pali; M. vexillaria."

—

M. Stintltr^r. Hort. Fls.

pale with a dark maroon eye. Hybrid betwi-ni M. S(. AndrcxM.
vexillaria "G. D. Owen." Gn. 77, p. 3.'>2.

—

M. Srhnnliriana, Horl.
Raceme 7-9-fld. ; fls. 2J-2 in. long, fragrant; sepals and petals
brown, .yellow-marked; petals falcate, turned toward dorsal sepal;

lip pandurate, rose-purple at base, the apex white. Cent. Amer.
R. 2:90.

—

M. travasaoaiihui, Hort. Apparently a form of M. Reg-
neilii with yellow sepals and peUils.

Heinmch Hasselbking.
George V. Nash.j

MILTONIODA. Orchidacese. Bigeneric hybrids of

Miltonia and Cochlioda. M. Codperi is a garden hybrid

between Milloiiui Warsccimczii and Cochlioda Noelz-

liaiia; fls. brick-red with lighter tip to labellum, in

slender briinched spikes. M. Hdrwoodii is a garden
hybrid between MiUonia vexillaria and Cochlioda

Noetzliana. Fl. about 2 in. long, the sepals and broader
petals bright cerise-rose; lip miltonia-like, cream-white
freckled with rose. M. Uridenii is a garden hybrid
probably of Cochlioda vulcanica and Miltonia Phalse-

nopsis.

MILTONIOPSIS. Garden hybrid, M. Pauwelsiana,
between Miltonia Roezlii and M. vexillaria var. Leo-

poldii, recorded as distinct from other kinds.

MIMOSA (Greek, a mimic, alluding to the fact that

the leaves of some species are sensitive). Leguminosse.

Woody or herbaceous plants, mostly tropical, grown for

the showy flowers or feathery foliage; of some species

the leaves are sensitive. What the florists know as

mimosas are acacias (chiefly A. armata).

Trees, shrubs or herbs of varying habit (sometimes
woody climbers), mostly thorny or prickly, with bipin-

nate often sensitive Ivs. (sometimes the Ivs. reduced to

phyllodia): fls. not papilionaceous, in close heads or

head-like spikes, usually with 4 or 5 united petals, and
a minute or obsolete calyx; stamens 4-10, exserted;

poUen granular: pod flat, oblong or linear, breaking up
into 1-seeded joints when ripe. Mimosa has stamens
10 or less (once or twice as many as the petals) ; Acacia
has numerous stamens.—Of Mimosas there are probably
300 species, chiefly of Trop. Amer. A number of the

bushy species, and the small trees, are planted more or

less in warm countries for ornament. They require the

treatment given the woody acacias.

A. Plard herbaceous or practically so in cult.

pAdica, Linn. Sen.sitive Plant. Humble Plant.
Fig. 2375. Cult, as an annual, but probably perennial

in the tropics, and somewhat shrubby, erect, branching,

hairj' and sjiiny: Ivs. long-petioled, with 2 or 4 sub-

digifate pinnate linear-oblong Ifts.: fls. many, in globu-

lar-oblong heads on elongating axillary peduncles,

purplish : pods comprising 3 or 4 spiny joints. Brazil, but
widely naturalized in warm countries; run wild in the

Gulf States. G.W. 2, p. 18.—Ea.sily grown from seeds,

which are sold by seedsmen. The plant grows readily

in any place in which garden beans will thrive. It is

growii for its sensitive foliage. The movements are

usually quickest in yoving plants. When the Ivs. are

touched, the petiole falls and the Ifts. close. The util-

ity and the origin of these movements are not, well

understood. M. sensi&va, Linn., is a distinct plant

(B.R. 25); it is

a half - climbing
pereiini;d with 2
une(iually jiinnate

Ifts., not so sensi-

—Sensitive plant. Normal position of the leaf is shown on the right,

and the collapsed position on the left. ( X ':i)
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tive as M. pudica. The word pudica is Latin for modest
or bashful.

w. Plant distinctly xooody: trees or bushes.

n. Primary pin/i.T 1 jxtir.

Spegazzdui, Pimtta'. Bush, scamlt'iit :iiul imuli
bnincheti, with nx-urvixl spines at l):u!o of potiiilo: Ivs.

sensitive, bipiniiato; pinna- "2. from 2-;{ in. Ion;;; Ifts. or
pinnules ven' nunu'ious, sessile and close toj;etlier,

ohionp or linear-obloiij; and aeute, ;{-nerved: fls. rose-

pun'li", in globular jH'dvnieled heads 1', in. diani., Wu:
iieails axillarj- or in a lenninal raeenie; eoiulla 1-

lobixl; filaments rose-red and anthers yellow: pod 1 in.

long, linear. .\r(;entina. B.M. 7Si)i)." G.W. 2, p. 19.

—A giKxl prciMiliouse shrub; intro. in S. Calif. Var.
gla&ca, Ilort., has glaueous foh;ige and whitish fls.

i)n. Prinuiri/ pinn-a' 2 jnirs.

guayaquilensis, Steud. (Acacia guatiaquilensis, Desf.).

Pinna> 4, with 3-.') pairs of ovate-obtuse ghuicous Ifts.,

of which the lower ones are smaller; opposite stipular

spines at the biise of the If. Ecuador.

filbida, IIumb.it Bon])l. Scandent, shnibby: branches
cano-pube.seent, spiny: piniue 2, each with 4 Ifls,, the
inner ones of the lower pair very small, the others
oblong and very unetiual at. b;ise and acute at ai)(«;
jx-tioles unarmed: fl.-heads twin, ])inkish: pod about
1 in. long, grayish pubescent. Me.\. to Peru. L.B.C.
3:249 (as M. sctisiiiva).—hxivo. in S. Calif.

BBB. Primary pintue 3-6 pairs.

Ceratdnia, Linn, {.icacia Ceratonia, Willd.). Scan-
dent glabrous shrub, with recurved prickles on branches
and petioles: piniue about 5 pairs; Ifts. obovate to

roundish: pods glabrous, somewhat articulate and
spiny, broadly oblong. W. Indies.

BBBB. Primary pinna nuislly 6-S pairs or more.

acanthocarpa, Poir. {AcAcia acanthocdrpa, Willd.

A . brachyacdntha, Ilumb. & Bonpl.). Bush or small tree:

pinrue 12-14, with tV-l.'j pairs of oblong-pubescent Ifts.:

stijjular spines 2: fls. in heads on twin axillary pedun-
cles: pod falcate, spiny. Mex.

Denhardtii, Hort. Ornamental shrub, the Ivs. said

to be almost as sensitive as those of M . pudica: branches
glabrous or minutely hairy, striate, usually bent, at

each thorn: Ivs. hair>-, the pinnx 12-14, the ultimate
Ifts. small (J^in. long) and crowded and falcatcvoblong-

acute: fls. in club-shaped, axillary clusters: thorns 1-3

in. long. S. Amer.—Intro, in S. Cahf.

nibicaillis, Lam. I^ow tree, with many small hooked
.spines: pinme 8-20, the rachis prickly; Ifts. 12-24,

thin, !iin. or less long: heads reddish but becoming
lighter colored, about ' :;in. long, on short simple
peduncles; corolla very .small: pod strap-shaped and
somewhat falcate, 3-4 in. long. India, Afghanistan.

—

Intro, in S. Calif.

\f. arghttfa, Hort, Of r-limbiiig habit, suitable for warinh^MjNo,
said to be of the »ame section of the f^enus as M. pudica, slender.
thests, and brancheu hairy: pinna' 2 or 'i pairs; Ifts, about -10, ol)lriii^

pinkish on the under side (as are the youriK shoots), green at tlie

tips and sih'er-gray on lower half, Brazil.
L. II. B.

MIMULUS (Latin, a liUh mimic, from the grinning

fl."!.;, Srriii>hidariacex. Mo.stly herbs (annual or peren-
nial; with interesting irregular flowers in many colors,

some of them border subjects and others flower-garden
plants,

Lfjw plants (sometimes shrubby), decumbent, ascend-
ing or erect, glabrous or yiilose and often clanniiy: Ivs,

opposite, entire or toothed: fls, axillary, .solitary or

becoming racemose by th(! red\iction of the upper Ivs.;

calyx .">-angle<l, with 5 short or long teeth; corolla-tube

fylindrical, Sfjmetimes swollen at the throat; stamens 4,

didjTiamous: caps, oblong or linear, loculifidally deliis-

c<;nt,—SjKJcies 7)robably IK) or 70, if Dipkaciis, Kunarius
and Mimulastrum are included, mostly in extra-

Trop, Amer,, but some in Asia, Austral, and Afr. The
genus is specially rich in W, N, Amer, This genus
includes the nionkev-llower, M. Iiiliii.i, and tlu^ musk-
plant, M. moscliiiliis. Monkey-flowers are somelhing
like snaixlragoMs, altlumgli they do not have a do.sed

throat. They are 2-lipped Hs., with 2 npi)er and 3 lower
lobes, which are all rounded and u.sually irregularly
splashed .and dottcil with brown on a yeUow ground.
Though pereimial, (hey are coiniuonly treated as
annuals and are considerably u.sed for pot cult, in winter,
as well as for sunnuer bloom outdoors. The mu.sk-
])lant is grown for its scented foliag<' and pale yellow fls.

It is sometimes used in hanging-baskets, but the foliage

is so sticky that it gathers too nuich dust. The kinds
tlescribinl below are all perennial at least by under-
ground parts (except M. hrcrijict), and most of them
arenativesof wet and shady places in N. W. Amer. They
mostly grow 1-3 ft. high and bloom all summer. Dij)-

lacus is here include<i in Miniulus.
Minuilus plants (M. lutciis) can be increa.sed by sow-

ing seed from .lanuary to April in pans of light sandy
soil. They liT<(! a mixture of loam, leaf-mold and sand
in equal parts. They may be ke])t in a temperature of
()0° until they show signs of coming up, when they
should be placed in a house that stands at about .50°

during the night. As soon as the seedlings can be hand-
led, they should be potted off into small pots and
grown aiong in .as cool a house iis possible. The early-

,so\vn jjlants (^an be planted out in May in a cool

shady situation, where, if they can have enough water
to keep the roots moist, they will bloom fairly well.

Those that are sown late can be grown on by shifting

into 2-, 3-, 4- and 5 -inch pots, using a compost of

fibrous loam three parts, well-decayed cow-manure
one part, and enough sand to keep the compost open.
In the summer these may be grown outside in frames
covered by lath shading. Late in autumn they may
be brought into a eoolhouso with 4,5° to 50° night
temperature. Give them a place near the glass, and
with care as to watering and ventilating they will

bloom satisfactorily. They can also be increa.sed from
cuttings taken in the early spring.

—

M. moschatus can
be grown from seed and cuttings. They may be
lilantod out in a partly shaded situation, where they
will grow all summer. In the autumn, lift some of

the clumiis ami pot them. These may be grown in a

coolhouse of about 4.5° at night. In the spring, when it

is desired to increase the stock, take pieces of the new
growth and place them around the sifie of a 3-inch pot,

using the compost mentioned above; by keeping moist
and shaded for a short time, they will soon root into

the mixture and be ready to grow on. These may be
shifted into 4-inch pots and soon will make fine little

plants by their rapidly creeping growth. (J. J. M.
Farrell.)

INDEX.

alatus, 2.

alpinus, 5.

brevipcs, 3.

Hurnelii, 6.

<-ardinalis, 6.

cupreus, 4.

duplex, .').

(llitrionus, .5.

glutinosus, 9.

orandifloriis, 5.

Harrisonii. 8.

hybridus, .5.

Lewiflii, 7.

luteus. 4, 5.

maculoRu.'!, 5.

maitmuii, 5.

inoschatus, 8.

pardinus, 5.

quinquemdnerus. 5.

ringens, 1.

rivularis, 5.
Rorzlri, 5.

iSruilhil, 5.

tmniUoideH, 5.

tiitn fills, 5.

variegatus, 5.

Youngeana, .5.

A. Fls. violet, purple or lilac.

1. ringens, Linn. Herb with perennial rootstocks,

branching, 1-3 ft. high, the sts. square: Ivs. oblong or

lanceolate, acute, serrate, clasping at base: fls. violet

(varying to white), about 1 in. long, the throat very

narrow; peduncle exceeding the calyx; calyx-teeth long

and awl-shap(Kl. Wet places, Nova Scotia to Man. and
far S. B.M. 283.—A common and rather attractive

native, useful for establishing and colonizing in wet
jilaces.

2. al&tus, Soland. St. somewhat winged or angled:

Ivs. ovate to oblong, acute, dentate-serrate, petioletl:
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fls. violet; peduncle shorter than calyx; calyx-teeth
short and broad, abruptly shari)-pointed. Wet places,

\V. New England "to Kans., south to Texas. L.B.C.
5:410.

AA. Fk. yellow, brown or brick-red, often spotted.

D. Plant annual.

3. brevipes, Benth. Viscid-pubescent, 1-2 ft.: Ivs.

bright green, to 4 in. long, lanceolate to Unear: fls. large

(to 13-2 in- long) clear canary-yellow, the limb broad
and with rounded lobes; calyx-teeth acuminate, very
unequal. Calif.—Seeds are now offered.

BB. Plant perennial, herbaceous.

c. Foliage not sticky or clammy.

4. c&preus, Rcgel (.1/. liiteus var. chpreus, Hook. By
(Jray included in his var. alpinu.i of M. luteu.<<). A
Chilean species, differing from M. luleus in its tufted
habit and the fls. yellow at first, finally becoming cop-
per-colored, and the lobes possibly rounder and more
nearly equal, the throat yellow, spotted brown. B.M.
.5478. Gn. 24, p. 177. R.H. 1SS3, p. 284.—Perhaps not
specifically distinct from the next.

5. liiteus, Linn. Monkey-Flower. Fig. 2376.
Glabrous, the larger forms 2-4 ft. high: Ivs. parallel-

veined, ovate to rnundish to .subcordate, sharply

2376. Forms of Mimulus luteus. (XH)

toothed, upper ones smaller, the lower sometimes
laciniate: fls. deep yellow and commonly with dark
spots within, the corolla 1-2 in. long; calyx l^i^n. or less

long, somewhat ventricose. Alaska to Chile. B.M.
l.')01.—Monkey-flowers nearly always have yellow

throats with brown dots. The lobes are sometimes
clear vf-llow. In var. rivularis, Lindl., only 1 lobe has a
large brown patch. BR. 1030. L.B.C. lti:l.'57.5. In var.

Youngeana, Hook., every lobe has such a patch. B.M.
3363. B.R. 1674 (asM.Smithii). In the common strains

these patches are more or less broken up and the fls.

mottled and dotted. F. 1863:73 (as M. maculosxis).

V. 10:289 (as M. hybrulus). A very distinct set of

colors is represented by var. variegatus, Hook., the

throat chiefly white, but with 2 yellow longitudinal

lines dotted with brown on the middle lobe of the lower

lip; all the lobes bright crimson-purple, with a violet

reverse. B.R. 1796. B.M. 33:i6. L.B.C;. 19:1872.

G. 29:33.5. Modified as described under var. Young-
eana. R.H. 1851:261. F. 1850:137. The pictures

cited above bear various legends. The varietal names
given above do not appear in the trade, the leading

current names being duplex (hose-in-hose), gloriosus,

hyhridus, hybridus tigrinus, hybridus tigrinus grandi-

Jlorus, quinquevuinerus maxiinu.'i, pardinus, ligridioidcs

antl tigrinus. Some of these names are advertised as

varieties, b>it all of them frcf|ucntly appear as if they

were species. For M. hybridus cujrreus, Hort., see M.
cupreus, No. 4. M. Burnetii, Hort., is a garden hybrid

between M. luleus and M. cupreus. G.C. III. 30:107.

Var. alpinus. Gray (M. Roezlii, Hort.). About 2-12

in. high, leafy to top: st. 1-4-fld.: corolla Ji'-IM ™. long.

cc. Foliage sticky or mscous.

6. cardinalis, Douglius. Villous, 2-4 ft. high: Ivs.

sharjily toothed: fls. red and yellow, the upper lobes

mucii gro\TO together and reflexed, the whole limb
remarkably oblique. Water-courses, Ore. and Calif, to

Ariz. B.M. 3.560. R.H. 1857, p. i:37 (as Diplacu.s).

Mn. 8:161. F. 1843:193.—Hardy in Mass., with slight

winter covering. Blooms first year from seed.

7. Lewisii, Pursh. A more slender plant than No. 6,

greener, and merely pubescent: Ivs. minutely toothed:

fls. rose-red or jialer, the lobes all spreading. Shady,
moist ground. Brit. Col. to Cahf. and Utah. B.M.
3353 and B.R. 1.591 (both as M. roseus).

8. moschatus, Douglas. Mdsk-Plant. Perennial, by
creeping sts. 1-3 ft. long, villous and sticky, with amusky
odor: Ivs. oblong-ovate: fls. pale yellow, lightly dotted

and splashed with brown, the corolla about J'sin. long.

Brit. Col. to Calif, and Utah. B.R. 1118.—This and
M. luteus have a broad throat. The fls. are normally
about Jiin. across, but in F.M. 1877:248 (var. Har-
risonii) they are 1}^ in. across. Hardy, evergreen

trailer for damp shady spots; good for planting under
cool greenhouse benches.

BBB. Plant perennial, woody or shrubby {at least

at base).

9. glutinSsus, Wendl. (Diplacus glutinosus, Nutt.).

Shrubby, 2-(i ft. high, nearly glabrous but sticky:

Ivs. narrow-oblong to linear, entire or denticulate, to

4 in. long, the margins at length revolute: fls. to 2
in. long, short-pedicelled, orange or salmon to pale

buff, rather obscurely 2-lipped, the lobes toothed or

notched. Rockv banks; common from San Francisco

south. B.M. 3.54 {A[. aurantiacus) . G.W. 15, p. 649.

A.G. 12:737. A.F. 12:1107.—A very variable species.

M. cap&nsis, Hort., is listed abroad as fit for cool greenhouse or

pot-plant, or for warm border: 3-4 in. high: fls. bright orange,

Apr.-July. Said to resemble M. cardinalis in habit and infl.

—

M,
radicaJis of the lists ia probably Mazus radicans (Miiiivilu.s radicana,

Hook. f.). WiLHELM MiLI.EK.

L. H. B.f

MIMUSOPS (Greek, ape-like, but application not

obvious). Including Imbriearia. Sapolacea-. Tropical

trees, with milky juice, some of them jjroducing edible

fruit, planted far South mostly for ornament.

Leaves thick and shining, simjilc and entire, alter-

nate, with inconspicuous transverse veins: fls. perfect,

gamopetalous, the corolla of 6 or more lobes, but bear-

ing twice as many appendages in the sinuses, the cah-x

of 6 or 8 sepals in 2 rows; stamens usually 6-8, inserted

on the bii.se of the corolla; staminodia present: fr. a

globo.se or ovoid, 1-6-seeded berry, sometimes edible.

—

Probably 60 species in the tropics of both hemispheres.

The species are confused and the names in the trade

may not represent the species as now accepted by
botanists. For a recent account of the W. Indian

species, consult Pierre & Urban in Symbola- Antil-

hvna', V (1904). The minmsops are fine evergreen trees,

good for ornament in frostless <'ountri('S, .and yielding

perfumery, oil, rubber and other products. The fls.

are small, white, anil usually home in axillary fas-

cicles. Some of the species become more than 100 ft.
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high, aiul s»>vor:il of Ihom yioKl hard and durahlo
timber. A few sjuH-ies have boon sdnunvhat advorl iscil

in S, I'alif. and S, Fla.. but thoir cult, in this country is

of small aci'oui\t. The tyipodillo (.which see) is a closely

allie<l tr\x>.

Kadki, Linn. (M. 'tii.inicUt. Hook. M. Hnokcri,

A. IX'. M. lidjfri, A. DC. Kaiikiiiia Kaiiln, Kuntze).
Tree, 20-3"> ft., the young branches s"nnuy, lifihlly

p\ilH>soent: Ivs. crowded at ends of branches, oliovale-

olhptic, or ovate, 4 in. lonj;. lonfi-i>etiiilcd. oliscurely

nerved, silky-white beneath: lis. clustered on tonien-

tose twin or solitary pedicels not exccedinj; the petiole;

corolla 'sin. long, with IS narrow acute lobes or petals,

the exterior narrower; calyx-lobes (i; staniinodes tJ-S,

IoIhxI or serrate; .sta-

mens (>-S ; ovary t)-7-

oelled : berry aliout

4-socdeil, to 1 in.

di:un., obovoid and
smooth. Uirma to

M:Uay;». B.M. .31.57.

Cultivated in West
Indies.

Bal&ta, Miq.
(Achras Batata, Aubl.
.U. bidcnlala, A. DC.
M. Pierrcana, Haill.).

Tall tree, to 10() ft.:

Ivs. pctioled, oblong-
lanoeolatc, eUiptic or

oblong-obovate, acu-

minate or obtuse,

about 4 in. long,
grayish vclutinous or

nearly p la b r o u s

beneath, lightly very
many -nerved: pedi-

cels 10 or more,
somewhat shorter
than the petioles:

calyx-lobes or .sepal.s

C, grayish vclutinous

on the back; corolla-

lobes 6 or 8 and more,
the exterior ones 2-

lobed or -parted and
denticulate; stamens
6 or 8; staminodes
lobed or denticulate;

ovary 8-10-cellcd:
berrj' ovoid, about 1

in. long. \V. Indies

ami S.—It is a vari-

able species, with a
number of named
botanical varieties in the W. Indies. The M. yliihosii of

lists probably belongs here.

Commersonii, Engler (M. coriAcea, Miq. Imhri-

airin roriacrn, A. D('.). Tree: Ivs. oval-obovate, ret vise,

short -fMJtioled, entire, shining above and slightly pilose

b<;neath, coriaceous: pedicels solitary, or twin, axil-

lar\', much .shorter than Ivs.: outer calyx-lobes reddish

f)uf)escent outside but nearly glabrous inside, tlie inner

ones narrower and white-velvety. Madagascar.—Said

to be intro. in S. Calif.

parvifdlia, Ra<llk. (M. Sieberi, Chapm., Gray, et

al. M. ilori/lana, Engler. M. hahamcnsis, Pierre. The
M. Si'eheri, A. DC, is a form of M. Balala.). Wii.d

Dll,LY. Becoming 35 ft. tall: Ivs. elliptic to obovate,

retu.se, green, 2-4 in. long, slightly revolute, slender-

petioled: corolla-segms. fj, oh)long and exceediiig the

narrow appendages; fertile stamens 6; staininodia

short-triangular, nearly entire: fr. nearly 1 in. diam.,

brownish or yellowisli, maturing in autumn, said to be
edible. Ha. Keys to Trinida<l.

M!nA: Qu„

Elengi, Linn. Tall tree (becoming .'iO ft.): Ivs. elliptic

and short-acuminate (^J-.'i'; >" long), rhomboid at the

biuse, petiole ''.lin. long: corolla-lobes about tl, narrow-
lanceolate; fertile stamens S; staminodia pilo.se, acute,

entire or nearly so: fr. 1 in. or less, ovoid, 1- or 2-seeded,

yellow, edible. Iv Indies.

dispar, N. K. Hr. Smaller tree than M. Ettngi: Ivs.

small, cuneate-oblanceolale, olitu.sc, ru.sty-tomentose

when young, but become glaliro\is-grcen, the petiole

J^iin. or less long, and the blade -'i 2 in. long: lis. 12-1(),

in umbels on the tijjs of the branches; .se]).-ils (1-8, in

two .scries; petals 18-24, in three series, linear-lanceo-

late, yellow; st.amens 6-8; staminodia lanceolate-

acuminate channelle<l: fr. size of an olive, yellow.

Natal.—Intro in S. Calif. L. H. B.

clit.

2377. Four-O'clock.— Mirabilis Jalapa.

MINKELERSIA (Dr. Minkelers, professor of physics

in the University of Louvain). lAguminbsw. Creeping
or twining herlis of very few species, in Mex. Hooker
writes that "the genus is considered by Bentham to be

little more than a section of Phaseolus, distin-

guishetl by its longer calyx-lobes, and the elongate

petals." None of the species seems to be regu-

^ larly in cult. The following has been recently
^' described. M. biflora, Hemsl., has a tuberous root

antl long very slender twining sjiarsely hairy St.:

Ifts. 3, nearly equal, orbicular-ovate, obtuse: fls.

1}2 in. long, pale red-inirple, 2 on each axillary

I)eduncle: pod linear and straight, containing very
.small seeds. Mex. B.M. 7819.

MINT: Mentha.

MINT GERANIUM: Chrijmnthemum Balsamita.

MIRABILIS (The old name was Admira-
bilia, meaning wonderful, strange; shortened

by Linnieus to Mirabilis). 'Nyctaginacea>. In-

teresting flower-garden herbs.

The fls. have no corolla, but the calyx is

colored and tubuLar and exactly like a corolla in appear-

ance. The fls. are surrounded by a leafy involucre, and
sometimes (as in M. Jalapa) only 1 fl. is borne in an

involucre, simulating a corolla in a .5-cleft calyx; sta-

mens .5 or (), as long as the perianth, their filaments

united at the base; style 1, with a capitate stigma: fr.

hardened, caps.-like and indehiscent.—About a dozen

species in the warmer parts of Amer.; or twice that

number if Oxybaphus is included. The species of Mir.a-

bilis are perennisil herbs, although grown .as annuals

from seeds, with Ivs. petioled and opposite, and fls.

solitary or paniculate and nearly or quite sessile in the

involucres.

A. Involucre containing only 1 .//.; plant glabrous or very

nearly so.

Jalapa, Linn. Four-O'clock. Marvel of Peru.

l<"ig. 2:{77. Erect-bushy quick-growing herb, germina-

ting readily from the large conical-oblong frs., 2-3 ft.

high, bciiring profu.sely in late .summer .and f:ill long-

tubecl fuiinclfonn fls. in white and shades of red ;md

yellow, and striped, opening in cloudy weather or late

in the :ifternoon (whence the common name four-

o'clock), and clo.sing in the morning: Ivs. ovate-lanceo-

late, short-petioled, acumin.ate, entire: fls. in clusters

amongst the Ivs.; stumens not exserted. Trop. Amer.

B.M. 371. f!. 2:499.—Cult, from early times, ;ind

idways a favorite. In the tropics it has tuberous roots,

and these were once supposed to be the source of jalap,

whcni-e the n.arne Jalapa. There are dwarf and com-

piict v:irieties; also forms with Viiriegated foliage. The
four o'clock is ;m "old-fashioned" fl. It is treated as a

tender ;innu:d, thriving in any garden soil. It is a use-

ful jilant for growing in a hedge (phvnts 1 ft. apart) at

the rear of the fl.-garden. Sometimes it comes \i\) in the



MIRABILIS MITCHELLA 2057

spring from self-sown seeds. Even as far north as
New York, it often produces tviberous roots large
enough to be lifted and stored like dahlias.

A.\. Ini'olucn' contaiiiing IS Jh.: plant liscid-pubescenl.

calif6mica, ("iray. Plant 1-3 ft. tall, the many sts.

ascending from a somewhat woody base: Ivs. thick or
almost flp.shy,

ovate-oblong to

roun<l-o vat e,

short -stalked:
involucres .5-

cleft, short - pe-
duncled, con-
taining 1-3 rose-

Ife purple fls. J'2in.

- long, with sta-

s>^5V>r <S:i •JL'^'Vt^^'^j? > '^-i-it^li-^N mens sometimes
^'^<.-H*"^4^i-:-M# protruded. S.

\^%i^r^%^ ?«' Calif, to Utah

%»^4;-^.>J|| and S.,. on sunny

2378. Miscanthus
sinensis. IXH)

slopes, blooming aU
winter in milder cli-

mates.—Little known
in cult.

.WA. Involucre corir

taining 3 or more
long-tuhed fls.

multiflora, Gray.
Stout and tall (2-3

ft.), much-branched, some-
what pubescent or some-
times glabrous: Ivs. rather
thin, gray - green, lance-

ovate to broad-ovate, more
or less cordate, short-

stalked, acute or acuminate:
involucre }^in. long, stalked

;

fls. 6, with a tube often 2
in. long, rose to purjjle, the
style and the 5 stamens
protruded. Var. pubescens,
Wats. (.1/. Froehelii,
Greene), is very pubescent

throughout. The .1/. niulliflora of B.M. 6266 is prob-
ably this variety. The sjiecies ranges from Colo, and
Texa-s to .'^. Calif, and south. Little known in cult.

longifldra, Linn. Plant 2-3 ft., glandular-pubescent
above: Ivs. cordate and usually acuminate, short-

stalked, pubescent: fls. pubescent, with a very narrow
tube .5-6 in. long, and a small, flaring white, rose or
violet limb, very fragrant at evening. Mex.—An old

garden plant, but less frequent than .1/. Jalapa; easily

gro-mi from seeds. It has been hybridized with .1/.

Jalapa. L. H. B.

MIRASdLIA: Tithonia.

MISCANTHUS (Greek, miskos, a stem, and anthos,

a flower). Grnimnes'. Eul.\lia. Tall perennial grasses

with ample terminal featherj' fan-shaped panicles,

allied to the sugar-cane and Erianthus; often planted
for bold lawn specimens and in borders.

Spikelets 1-fld., in pairs at the joints of the rachis,

one nearly sessile, the other pedicellate, visually awncfl;
clusters of silky hairs arising from the bases of the

spikelets give the panicle its beautiful featherj- appear-
ance.—Comprises about 6 species in S. and E. Asia,

several of which are cult, for ornament. Includes the

eulalias of the trade hut not Eulalia, Kunth, which is

referred to PoUinia, by Hackel.
-\lthough many progressive nurserj'men now a<lver-

tise these favorite grasses as Miscanthus, the name
eulalia will probably remain in the English language
as a thoroughly naturalized word, like geranium anil

chrj'santhemum. P^ulahas probably rank among the

first half-<lozen most popular grasses cultivated for

ornament. They are remarkably hanly and are uni-
versal favorites for bedding. One of the commonest
and best designs for a bed of ornamental gras.ses

em|5loys Aniiulo Donax as a tall centerpiece, sur-

rounded by eulalias. Propagated by .seed or division

of roots.

saccharifer, Benth. (sometimes written nacchari-

flurus. Impcrdta sacchriflora, Maxim.). Distinguished
by its neiirly or quite awnless spikelets. China. Cit.

18()2:3.")7.—Procurable of dealers in Japanese plants.

nepalensis, Hack. HiM.'iLAYA Fairy-Grass. Spike-
lets one-ft)urth as long as the brown involucral hairs: Ivs.

smooth on the margin. Himalayas.—Occasionally cult.

sinensis, Anders. (Eulalia japdnica, Trin.). Figs.

2378, 2379. Spikelets about equaling the white or sub-
violet involucral hairs: culm 4-9 ft. : Ivs. 2-3 ft., margins
scabrous: ])ani(ie 6-12 in., formed late in the season.

—

Established plants form clumjjs as much as 18 ft. in

circum. Sometimes found escaped from cult. The
forms in cult, are mostly the following varieties: Var.
variegatus, with Ivs. strijjed; var. zebrinus, Ivs.

banded. These two varieties are not quite so hardy as
the t}-pe, and are usually prop, by division, as the seeds
are not so sure to come true. Gn. 61, p. 74. Gng. 4:

37.5; 6:107. B.M. 7.304. G.W. 3:423. Var. gracfllimus
{Eulalia graclllima unimttata, E. japdnica gracilliina,

etc.). Lvs. much narrower than the type. Gn. .50, p.

108. Gng. 5:273. R.B. 21, p. 179.

A. S. Hitchcock.

MISCHOPHLCEUS (stem and bark, of no evident
application). Palnidcese. One unarmed palm of medium
height with pinnatisect lvs., from the island of Ternate
in the Malay Archipelago, listed abroad. It is allied to

Areca, from which it differs in having more stamens (9),

in having the inferior fls. on the spadix branches in 3's

rather than in 2's or solitary, and in other technical

characters. The species is M. paniculata, Scheff.

Lvs. terminal, unequally pinnatisect, the segms. lanceo-

late and double-toothed and mostly many-nerved: fls.

small, in double-branched spadices: fr. ovoid, with
terminal stigma, the pericarp fleshy or fibrous.

MISTLETOE of the Old World is Viscum album; of .\merira,
Phoratlfudrijn flave><cens. See. also. Loranthus.

MITCHELLA (Dr. John Mitchell, of Virginia, one of

the first American botanists, correspondent of Lin-
na;us). Rnbiacese. Partridge-Berry. Twin-Berry.
Squaw-Berry. A very attractive native trailer.

There are two species of Mitchella, one of which (M.
undulata, Sieb. & Zucc.) grows in Japan. The native

partridge-berry has small shining evergreen roundish

lvs., .sometimes marked with white lines, and bright

scarlet berries, often borne in

pairs, which remain all winter.

This plant can be easily collected,

and is also procurable from deal-

ers in hardy plants. It thrives

under evergreen trees, forming
mats. Little pans with fruiting

plants are often sold by florists in

midwinter, particularly about
Christmas time. The fls., which
are borne in spring, are small,

white, with pinkish throats, and
are fragrant. The berries are edi-

ble, but nearly tastele.ss. Fls.

twin, the ovaries united into one;
calyx 4-toothed; corolla funnel-

shaped, 4-lobed; lobes .spreading, ,_ ,, . .

.lenselv bear.led inside, valvate in
""• y""=e^"°° !°

.\ I ' 1 c .» I i_ 1
Miscanthus sinensis,

the bud: fr. a 2-eyed berry or.lou-
At,,,,c.inf,, tnr.Voafu.;

ble berry, red (rarely white), per- middle, ^chrinus;

sisting through the winter. rinht, oracitUmua.
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repens, Linn. Paktkioc.e-Bkuuy. Sqit.wv-Beuhy.

Fi;:- 2;>Sl). Lx-s. opposilo. rouiui-<iV!ito, pt-tioli-d, with
niinuto stipules, often whitisli voiiu-d: lis. in pairs, on
the alH'X of a iXHluncle. Novu Scotia to Minn., south

to Fla. an.l Mox. Mn. SMi). L.H.C'. 10;S)79. Gn.M.
2:19.—.Vttnii'tive in lialf-shadod spots in the wilii

garden and rookcrios. I'rop. by division, j^ n j^ |

2380. Mitchella repens.—Partridge-berry. ( X J 2)

MITELLA (diminutive of mUra, a cap; applied to

the form of the joung pod). Saxifragacca'. Mitkk-
woRT. Bishoi'S-Cap. l/ow .slender perennials, with
somewhat creeping rootstocks and racemes of small and
greenish or white flowers, sometimes planted in shady
places.

Closely related to Tiarelia, but the petals of the latter

are entire, while in Mitella they are pinnatifid: Ivs.

round. heart-shai)pd, mostly alternate, on rootstock or

runners, with slender p(^tioles; those on flowering sts.

opposite, if any; calyx short, 5-lobed, the lobes valvate

in the bud, spreading; petals .5, inserted on throat of

calyx, veo' slender; stamens 10 or 5, very short: fr. soon
widely dehiscent. A few natives of N. Amer., 2 species

in E. Asia.—Offered by some dealers in native plants.

A. Scapes usually hajless.

n. Flu. numeroiis.

trifida, Graham (OznmUis Ir'ifida, Rydb.). Lvs. round-
reniform or cordate, crenately toothed and sometimes
inci.sed or lobed, l-.'i in. across: scape 9-12 in. long; fis.

somewhat scattered on one side of spike; petals 3-5-

parted, small; stamens .5, opposite the caly.x-lobes.

Canadian Rockies.

BB. Fh. few (about 5).

nOda, IJnn. Lvs. rounded or kidney-shaped, deeply
and doubly crenatc: ra<'eine -i-fi in. long. Does well in

moist shady situations. M.ay-.July. Labrador to Brit.

Col. and south to Pa., in bogs and cold woods. A.(i.

13:.518.

AA. Scapes bearing lvs.

B. Lvs. on scape alternate.

caulescens, Xutt. (MiUildslra caulescens, Howell).

Raceme loose; stamens alternate with the pinnatifid

petals. Mont, to Brit. Col. and N. Calif.

BB. Lv.i. on scape opposite.

diphylla, l.,inn. Lvs. acutely heart-shaped, somewhat
3-.">-lobed, toothed: raceme 6-8 in. long. May. Que.
to N. C. and Mo. V. 12:189.—A good plant for the

rockrn-, M. B. Coul.ston. L. H. B.f

MITRARIA rfrom the mitre-shaped pods). Gesneri-

hcta-. One Chilean scandent shrub, prized for its

bright scarlet flowers.

Leav<!s opposite, u.sually small, few-toothed: fls.

stalked, .solitary in the axils; calyx relatively small,

frr«, 4—.5-partc(I, with 2-If)bed large bracts; corolla-tube

much exceeding the calyx, ventricose and contracted
near the top, the .5 lobes nearly etjual; stamens 4,

attached near the bottom of the corolla. M. cocdnea,

Cav., is the only species: lvs. ovate and acute: fls.

about 1 ' > in. long, ])endent on lu'duncles much exceed-
ing the lvs. Chile. B.M. 44(12. K.S. 4:;iSu. J.H. IIL
48:471. G. .'):4()4; 30:817.—It is a dense-growing sub-
scandent evergreen greenhouse plant. (staniliTig out-

of-doors in jiarts of England), of easy cult., blooming
in summer and autunui.

MITREWORT:Aft7eKo. False
M., Tiavt'Ua.

MITRIOSTIGMA
(Greek, milrc-shaped stigma,

from the conspicuous
stigma, which is club-

shajK'd, the 2-eut summit
suggesting a cap). Rubi-
ace:i\ This genus includes

the charming evergreen
tender shrub known to the
trade as Gardenia cilriodora.

It makes a low or medium-
sized bush of compact and
branching habit and bears

a great profusion of fls. that
resemble those of the orange in odor, size, color and
general appearance. The fls. are white, salver-shaped,

5-lobed, tipped with pink in the bud, and borne in

dense axillary clusters. This plant is a favorite in the
S., together with the Cape jessamine, but is little

known in northern conservatories. The genus contains
2 species in Afr., very like Gardenia and distinguished

by technical characters as the 2-celled rather than 1-

celled ovary.

axill^re, Hochst. [Gardenia cilriodora, Hook.). Lvs.
opposite, petiolate, elliptic-lanceolate, subacuminate,
glabrous; stipules awl-shaped from a broad base: calyx
not ribbed, lobes lanceolate, acuminate, equal; corolla

salver-shaped, the tube twice as long as the calyx, lobes

obovate, obtuse: fr. oval. S. Afr. B.M. 4987. R.H.
18.59, p. 175; 1886:348. F.S. 12:1254. J.H. III.

48:449. Gn.W. 4:53. Wilhelm Miller.

MOCCASIN FLOWER: North American name for species
of Cypripeilium.

MOCK ORANGE: Philadetphus.

MODECCA (an E. Indian name). Passifloracese.

Thirty or more species of erect or twining and tendril-

climbing i)lants in the tropics of Afr., Asia, Austral.,

little known in cult. Herbs or undershrubs: lvs. alter-

nate, entire or palmately 3-5-lobed, gland-bearing at

base of blade: fl.-stalks axillary, terminating in a ten-

dril, bearing greenish or whitish unisexual fls., the

hyiianthium or calyx-tube not elongated; male fls.

with 5 very narrow laciniate petals included within

the fl.-tubc, 4-5 stamens and 5 staminodes or disk-

glands; female fls. with 10 staminodes or disk-glands

in 2 series, and a stipitate 1-celled ovary; both kinds of

fls. with a corona of interesting structure: fr. a coria-

ceous or fleshy 3-valved or indehiscent caps. M.
senensis, Mast. (C'lemdnthus sencnsis, Klotzsch.

Adenia senensis, Engler), is a tall-climbing shnib from
Senna, Zambesi and other places in Trop. Afr.: gla-

brous an<l rather glaucous: lvs. 5-parted, pale green,

glaucous beneath, the segms. narrow and obtuse:

(^alyx coroH:i,-like, pale yellow, narrow campanulate,
about 1 in. long; petals very small and contained within

the calyx. B.M. 7763. L. H. B.

MOEHRfNGIA: .Arenaria.

MOHRIA (from Daniel Mohr, a German botanist;

died 1808). Schiza-dcca'. A genus of S. African ferns,

having the habit of Cheilanthes, but the sporangia of



MOHRIA MOMOKDICA 2059

the !>chi£a!acca!. M. caffrbrum, Desv. Lvs. in tufts,

9-22 in. long, 2—t in. broad, tripinnatifid, tho piimx
close, the piniuiUp ohloii;;, deeply ciil or i)iniiati(id.

The lvs. have a plea.sant odor wlien bruised. Interesting

as a rarity but not of commercial value. M. achillca'-

fblia, Hort., is nearly quadripinnatifid, and is said to

have a different odor. r C. Benedict.

MOLINIA (.1. Molina, a wTiter upon Chilean plants).

(immint.T. A eespitose perennial allieil to Eragi'ostis.

Panicle contracted; spikelets sub-cylindrical, 2—1-Hd.,
purplish; glumes short, somewhat unequal; lemma '.i-

nerved, rounded on back, pointed but awnlcss.

—

Sijeeies 1, native of Cent. Eu. and Temp. Asia, spa-
ringly intro. in the U. S.

casr&lea, Moench (.-lira cscrtdva, Linn.). Culms
tutted, 1-3 ft. high: lvs. rather rigid, slender pointed.
The usual form in cult, is var. variegata, with striped
lvs.. used for bedding. Dept. Agric, Div. Agrost.
20:133. A.S.Hitchcock.

MOLOPOSPERMUM {striped seed, a Greek com-
poundj. Umbellifcrae. One species, M. cicutarium, DC.
(Ligusticum pcloponnes'i'icutn, Linn.), a large perennial
of the mountains of S. Eu., grown sometimes for its hand-
some dense foliage; prop, by division or by seeds: 3-.5

ft. with large hollow sts.: lvs. ternately decompound,
the Ifts. lanceolate, with pinnatifid segms.: fls. small,

in umbels, the terminal imibels larger, yellowish white,

the flowering sts. standing well above the clump of

foliage. G.W. 12, p. 411.—Hardy in England; thrives

in good garden soils.

MOLTKIA (Count Joachim Gadske Moltke, Den-
mark, died l.SI.S). Boraginacese. About a half-dozen
perennial cano-pubescent mostly eespitose herbs allied

to Lithospemium, but having stamens exserted and
different nutlets; ,S. Eu. and Asia. Fls. blue or yellow,

racemose or in terminal cj-mes; corolla-tube more
or less funnel-shaped, the broad throat naked or
hairy, the 5 lobes obtuse, erect or nearly so (spreading
in Lithospermum); stamens o. Two or 3 of the species

are used more or less in rock-gardens and as alpines.

_ petriea, Boiss. (Lilhospcrmum pctrasum, A. DC.
Echium perselum, Tratt.), from southeastern Eu., is a
good rock-plant, 6-8 in., more or less woody, hoary:
lvs. to 1)2 in. long, narrow-linear to linear-oblong, the
margins recurved: fls. deep violet-blue, in simple
forked or branching revolute cjnnes; corolla-tube

twice as long as calyx; lobes erect, short and rounded;
style slender, ex.serted. B.M. 5942. B.R. 29:26.

caeriilea, Lehm. Suffruticose, the sts. erect, rigid and
thickish, with crowded lvs., canescent: lvs. oblong-spat-
ulate and obtu.se, those on the st. linear-lanceolate and
somewhat acute: fls. blue, in scorpioid racemes, the
corolla-tube slender and exceeding the calyx; filaments
e.xserted; calyx-lobes linear-lanceolate. .\sia Minor.

graminifSlia, Benth. & Hook. (L.graminifblium,W\.).
By some kept in Lithospermum: st. somewhat woody
below, but ascending, appressed-hairy: lvs. linear,

revolute: fls. purple-blue, about 'iin- long, the corolla

glabrous and with erect lobes; stamens somewhat
exserted. Italy. G.C. HL 47:213. Gn.6.i,p. 147. Gn.W.
21 :66S.—A dwarf shrub with grayi.sh lvs., said to prefer

a drv- and sunny place on limestone. L. H. B.

MOLUCCELLA (diminutive, made from Molucca).
.Mso written Mollucella. LaliialH . Half-hardy annuals,

flowering in midsummer, interesting because of the euj)-

shapcd calyx.

.\nnual: coroUa-tube included, with an oblique hairy

ring within, the upper lip erect, the lower trilobed, the

iHidille lobe broader, notched; stamens a.scending under
the hood, the anthers attached by lateral pedicels to the

tip of the filament, cells divergent; style bifi<l: nutlets

4, convex on one side, angular on the other, broader

upward, truncate.—Of 25 described names only 2
now remain in this genus .as accepted species. Bentham&
Hooker place this genus ne.ar Lainiiun. Other genera
of garden value in which the upjier lip of the corolla is

concave or vaulted and often villous within are Stachys,
Leonurus and Phlomis. From these Moluccella is

easily ilistingui.shed by its calyx. The fls. are white,

tipi)ed pink, scarcely if at all thrust out of the calyx,

and borne in whorls of 6-10.

To this genus belongs the shell-flower, a quaint old

annual plant, that self-sows in old-fashioned gardens,
but is now rarely advertised for sale. Start tlie seed
in frames in February and March; the seedlings may
be transplanted to the rockery or border in May. They
seem to like a sandy loam.

A. Calyx not prickly.

livis, Linn. ,Shell-Flow-er (so called because of the
shell-like calyx in which the seeds nestle like eggs).

Molucca B.\LM. Fig. 2:581. Height 2-3 ft. : st. simple
or branching below, fl.-bearing almost from the base:
lvs. long-petiolefl, rounded-subcordate, teeth coarse,

round: fls. in whorls, 6-fld.; bracts shorter than calyx-
tube; corolla white, shorter than calyx; calyx bears 5
.small thorns. W. Asia. B.M. 1852.—Fls. odorous.

AA. Calyx beset with long prickles.

spinosa, Linn. Height 6-8 ft.: lvs. ovate, deeply and
sharply cut: fls. in whorls, 6-l()-fld.; bracts subulate,
spiny, shorter than calyx-tube; corolla white, limb
longer than calyx-tube; calyx with 1 long spine above
and 7 others below. S.

Eu., Syria. B.R. 1244
(as Chasmonia incisa).—.\nnual or biennial,

with brownish red

.square sts., bristling

calyx and gaping co-

rolla. Said to have been
cult, in England since

1596.

WiLHELM Miller.
A. C. HOTTES.t

MOMORDICA
(momordi, from mordeo,

to bite, since the seeds
appear to have been
bitten). Cucurhilaccce.

Annual or perennial
tendril-climbing herbs
of tropical countries,

some of which are cul-

tivated for ornament
and also for the edible

fruits.

Annual or perennial

:

fls. mona'cious or di-

oecious, the staminate
solitarj' or panicled,

the pistillate solitary;

corolla and calyx simi-

lar in sterile and fertile

fls. ; coroUa-segms. 5,

often extending nearly
to the base, making
a rotate or broadly campanulate fl. ; stamens usu-

ally 3, the short filaments free, one of the anthers
1-loculed and the others 2-loculed; .style single and
long, with 3 .stigmas: fr. oblong or nearly spherical,

small, often rough, usually many-seeded, sometimes
splitting into 3 valves, but usually indehiscent; seeds

usually flattened, often oddly marked or sculptured:

tendrils simple, in this distinguished from LutTa.—
Si)ecies about 35, chiefly in Trop. Afr. also Trop. .\sia.

Two momordicas {M . Charatilia and M. Balsamina) are

2381. Moluccella Isvis. ( X M)
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known to Aniericiui pardens as oniamcntal vinos, but

the frs. of .W. Chnrantia aro eaten by the American

Chinese. Tliov ait- tender annuals and tlnive where

cueiiinlH^rs and ^ovinls will prow. They are excellent ui

the S. forcoverinn porches and arliors. M. Ehhrium of

tiie catalogues is Eeballixnu, which see.

A. BracI iisuaUy about midway (or at basi) on the

;x'(/i(nWc, entire: all peduncles bracted.

Charfintia, Linn. B.\ls.\m Pe.\r. Fig. 2382. Run-

ninn 10 ft. or more, the st. slishtly jMibeseeiit and

furroweil: Ivs. roumlish, dull green, pubescent beneath

Uit least on the ribs), .5-7 lobes with rounded snui.ses,

the lobes shari>-tootheil and notched: fls. yellow, 1 in.

across, both the sterile and fertile solitary : fr. yellowi.sh,

oblong, pointeit, furrowed lengthwise and tubeiculate,

ti or 1 in. long, at maturity splitting into 3 divi.sions

and disclosing the bright scarlet arils of the white or

brown carved seeds. Trop. Asia and .\fr.. and i\atund-

izeil in \V. Indies. B.M. 24.5.5. (i.C. 111. .52: 173. \.V,.

13:,525.—The Chinese gardeners about the .\nierican

cities grow this plant vmder the name of la-kwa, for

the edible pulpv arils surrounding the seeds, and also

for the edible "fr. itself (.which is prepared, us\ially

by boiling, before it is ripe). The rind is sonietinies

dried and used in medicinal preparations (see Bailey,

Bull. No. 67, Cornell Exp. Sta., with illustrations).

The odd seeds cause it to be called the "art pumpkin"

by some persons.

Var abbreviata, Ser. (.1/. zeyUnica, Mill.). Plant

smaller: lobes of Ivs. narrower: fr. shorter, ovatc-

mucronate, with rows of sharp spines; seeds small,

commonly smooth. In the tropics.—Perhaps speci-

fically dis'tinct ; but M. Charantia runs into many forms.

AA. Bract of sterile peduncle near the top, toothed: peduncle

of fertile fl. bracted at base or not at all.

Balsamina, Linn, Balsam Apple. Slenderer and

more graceful, bright green throughout, glabrous, the

foliage smaller an<l neater: Ivs. cordate-orbicular in

2382. Momordica Charantia.

(Main spray X 'A)

MONARDA

outline, 3 in. or less across, ;{-,5-lobed, with roimded

sinu.ses, the lobes ami the few notches or teeth acute:

lis. solitary, nearlv or quite 1 in. across, yellow, often

with blackish center: fr. orange, 2-3 in. long, ovoid and

more or less narrowed each way, smooth or liibcrculate;

seeds compressed, nearlv smooth. Widely distributed

in Afr. and Asia, and naturalized in the W. Indies.

G.C. 1SIS:27L R.H. 1S57, p. 1S2. CM. 48:3.—

A

neat vine, growing 4-lJ ft

.

AAA. Hraci near the top of the sterile peduncle, entire.

involucrata, E. Mever. Much like M. lialsamina, but

leetli of Ivs. blunt, w'lth a short niucro, lis. larger, bract

much larger: fls. while or creani-white, often dotted

witli black: fr. sulfur-vellow, changing to scarlet, burst-

ing 2 in long. S. Afr. H.ll. 1S()5:3.5() (as M. lial-

samina var. lem-anlha). B.M. ()'.«2.—A very .slender

and graceful climber, with the peduncle bract against

the cahx, like an involucre. Intro, to American trade

about is90.

M. roMnchinensis. Spreng. (M. mixta, RojbK.), is a large species

witli 3-loliocl Ivs., pale yellow, purple-eyed fls. 4 in. across anrt an

iil.lonK, bright red fr. 4-7 in. long. Farther India. B.M. 5145. h.b.

14:1478. G.C. III. 16:531. G.M. 37:777. L. H. B.

MONANTHES (named for the often solitary

flower). ( 'ni.s.si/Mcca-. About 10 Uttle fleshy herbs of

the Canary Isls. and Morocco. Perennial, tufted,

mostlv glandular-hairy: Ivs. fleshy, clavate or cylindri-

cal, opposite or alternate, part or all of them rosulate:

fls. reddish or orange, on slender peduncles, solitary or

in cyines or racemes; sepals connate at base; petals

6-12 small, lanceolate; scales broad and petal-hke.

Closely allied to Cotyledon and Sempcrvivum, and

presumably requiring similar treatment. Froin Seni-

pervivum It dilTers in the much more developed scales

in the fl., opposite the carpels. Fanciers are likely to

grow a ntimber of species; the following description

will indicate what the plants are like.

atlantica, Ball. Branches prostrate, 1-3 in. long,

<tylindric, bearing toward the end a dense imbricated

rosette of 20 or more Ivs., the latter about ^,m. long:

fls golden yellow, speckled red on back, on peduncles

from the ends of the branches; petals 6, elliptic-ovate,

acuminate. Canaries, Morocco. B.M. 5988 (as M.

muralis). L. H. B.

MONARDA (after Nicolas Monardes, a Spanish

physician :ind botanist, who iniblished in 1.571 a book

containing a(^counts of American products, bee tig.

1,S.50). Labiatse. Horse-Mint. Annual and perennial,

erect, aromatic herbs.

Leaves dentate or serrate: calyx tubular, narrow,

1.5-nerved, nearly .5-toothed, mostly villous in t;he

throat; fls. rather large, white, red, purplish, yellowish

or mottled, in dense capitate clusters, mostly bracteate,

terminal and sometimes axillary, the bracts often

highly colored; corolla glabrous within, tube slightly

dilateil above; upper lip erect or arched; lower lip

spreading, 3-lobed, the middle lobe larger or longer than

the others; anther-bearing stamens 2, usually exserted,

the posterior pair rudimentary or wanting; anthers

linear; ovary 4-parted.—About 12 species, natives of

N. Anier., including Mex.
This includes the Oswego tea (M. didyma), one ot the

most brilliant of our native wild flowers, being sur-

passed in the intensity of its red only by the c;irdiiial-

(lowcr. It is a rather coarse herb, with large heads of

g:i))iiig, wi.le-mouthed flowers, which have none of the

refinement of the cardinal-flower. For mass effects,

however, these plants are very striking. They grow

wild [dong the banks of streams, lighting up the dark

corners of the woods. This suggests their proper place

in landscape gardening. They should be gro\\^l in

masses, in wild spots against a dark h:tckground.

However, they can, if desired, be growm in an ordinary

suimv border'without more moisture than usual. As a
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2383. Monaida didyma. ( X H)

bedding i)lant they would be inferior to Sahria coccinea,

the flowers bein;; shorter-lived. The white- and rose-

eolored v:iri<'lies are less dosiruhle. M . Jisliilnsi] is the

same ty)>e of plant, and is i)r<ieural>le in colors rangiiif!;

from white, flesh-eolor and hlac, throufih rose and erim-
son to deep jmrple, but not scarlet. This .sjjecies is very
variable in height. The
lighter-colored varie-

ties are usually less

robust.
Monardas are easy

of culture, thriving in

any good soil. They
spread quickly, and
therefore need fre-

quent separation,
which operation is best
done in the spring, as

plants disturbed in

autumn will often win-
ter-kill.

A. Calyx slightly hairy

at the throat.

didyma, Linn. (M.
Kahniana, Pursh. M.
cocci Ilea, Hort.). O.s-

\VE(;o Tea. Bee-Balm.
Fkagrant Balm. Fig.

23S3. St. acutely 4-an-

gled: Ivs. thin, ovate-
lanceolate, acuminate.
B.M. 145 (erroneously as M. fistulosa var.), and 546.
R.B. 26:49. G.W. 14, p. 618. Vars.albaand rosea, Hort.,

are offered, but the latter should be compared with the
next species. In 1.S93 .John Saul advertised M. Kal-
miana as if horticulturally distinct, calling it the finest

of monardas. \'ar. salmonea, Perry. Large heads of

deUcate shade of salmon-pink.—Suited to moister posi-

tions than the others.

AA. Calyx densely bearded at the throat.

B. Lvs. petioled.

fistuldsa, Linn. Wild Bergamot. Sometimes called

bergamot in nursery catalogues, but the bergamot of

the Old World is .'ilentha odnrala. St. mostly obtusely
angled: lvs. finner: fis. purple, usually not so nimierous
as .1/. didyma. July, later than M. didyma. Var.

rflbra, Gray. Fls. crimson or ro.sy red. Var. media,
Ciray (var. purpurea, Hort.). Fls. deep purple. Var.
purpurea, Pursh. The deep purplish crimson fls. are

smaller. L.B.C.14: 1396. Var. moUis, Benth. (.1/.

viollis, Linn.). Fls. flesh-eolor to lilac. B.M. 2958 (as

M. merdhufolia).—Will grow in dry positions.

Ramaleyi, A. Nelson. Similar to M. fistulosa but
softly and lanately white-pubescent, densely .so at the
nodes: l\-s. lanceolate or narrowly ovate; petioles short,

lanately pubescent as are also the midribs of the lvs.:

involueral lvs. scarcely purple-tinged: corolla lavender.

Cent. Colo.—This species is catalogued as being dwarf,
1-2 ft., bearing bright clover-red fls.

HH. Lrs. nearly ses.s-ile, at lea.'it below.

Bradburiana, Beck. Fls. Ught purple, spotted darker
on the middle lobe of the lower lip, which is much
larger than the lateral ones. June. Ind. to Tenn. and
Kans. B.M. 3310 (erroneously as .1/. fi.ftulo.'ia Jlirre-

maculala).—Will grow in dry positions.

WiLHELM Miller.
A. C. HoTTES.f

MONARDELLA (diminutive of Monarda, having its

aspect, inflorescence and calyx). Labiate, .\nnual or

perennial sweet-smelling herbs, natives of Cy'alifomia.

Leaves entire or obscurely toothed: fls. rose, red,

purple, or rarely, white, conii)acted in terminal heads
with an involucre; calyx tubular, narrow or long, l(>-i:j-

nerved, 5-toothed; the teeth short, straight and nearly
equal; the throat naked within; stamens 4, exserted.

—

,\l)out 15 species closely allied to Pycnanthemum and
Origanum. The plants are best iirop. by division in the
spring. They jirefer a sandy soil. The following have
been adverti.sed, and can be secured through western
collectors.

A. Fh. large, few, rather loosely glomerate.

macrantha, t!ray. Perennial, tufted, about 9 in. high:

bracts of the 10-25-fld. head sometimes whitish or i)ur-

plish tinged: corolla about 132 in. long, glabrous,

orange-red, its tube fully twice the length of the calyx;

the lobes lanceolate. S. CaUf.

nana. Gray. Pubescent: 9 in. high: bracts whitish or
rose-color: fls. smaller than M. macrantha; corolla less

than an inch long, white tinged with rose, the slender
lulie pubescent. S. Calif., in mountains near 3an
Diego.

A.\. Fls. smaller, more numerous, densely capitate.

B. Plants perennial.

villosa, Benth. Soft-pubescent, or the heads and lower
face of Ivs. villous, or sometimes the whole herbage
glabrate, 9-12 in. high: lvs. ovate, all petioled; veins
conspicuous, widely spreading. Woods and banks. W.
Cahf., especially along coast. Farther inland is a form
(var. interior, jeps.) with coarsely toothed lvs. and
large heads.

odoratissima, Benth. Cinereous-puberulent, or

nearly glabrous: 9-12 in. tall: lvs. narrowly oblong to

broadly lanceolate, entire or nearly so, short-petioled,

or the upper subsessile, firm in texture; veins incon-

spicuous: bracts thin-membranaceous and colored

(whitish or purple). Dry hills. Wash., Ore., and through
higher mountains of Calif., Nev., Utah.—Odor of

pennyroyal.

BB. Plants annual.

c. Corolla rose-red or purple.

lanceolata. Gray. Lvs. oblong-lanceolate or narrower,
tapering into a slender petiole: corolla rose-color or
purple: bracts leafy. CaUif.

CO. Corolla white or nearly so, s/nall and short.

candicans, Benth. Lvs. lanceolate or narrowly
oblong, tapering into a slender petiole: bracts minutely
pubescent outside, greenish along numerous nerves.

Calif. A. C. HoTTES.t

MONELLA: Cijriaiitluis.

MONESES (Greek, single delight; from the pretty

solitary fl.). Pyrolacese. One-floweiied Pyuola. One
species, a low perennial herb: st. decumbent: lvs.

roundish, clustered at base: fls. single, drooping, from
top of slender scape 2-6 in. long, white or rose-colored, 6

lines across; petals 5, widely spreading, orbicular;

filaments aw^l-shaped, naked; anthers as in Pyrola, but
con.spicuously 2-horned. M. uniflora, (iray (j1/. grandv-

flora, S. F. Gray. Pyrola unillijra, Linn.), grows in

moist cold woodlands fnnn Labrador to Alaska, in

middle states and westward along the mountains. It

has been offered among native plants.

MONEYWORT, or CREEPING CHARLIE, is Lysimachia
Nummulnri'i.

MONKEY-FLOWER: Mimulus luteus.

MONKEY-PUZZLE: Araucaria imbricata.

MONKSHOOD: .iconUum.

MONOCILETUM (one bristle, referring to the con-

nective). Mrlastomhcea'. Shrubs and subshrub.s of

tropical America, suitable for glasshouse culture, little

grown.
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Allioii to Hlu'xia. but (iilTpiiii!; in tlu- clavatc-iipiicnil-

iVfwl tH>nncrtivo ainl otlu-r iniiuir cliaiactiMs: mostly
cjvot, uiloso: Ivs. ">-7-norvo(l, ovato or lamvolatc: tls.

paiiioulato, mediiiiii sizo, purple or rose; calyx-lobos t,

niirrow, deciduous or jiersistent; i)etals 4; staineiis 8,

unlike, with glabrous hlameuts: fr. a 4-valved caps.

—

Spoi'ies 30—10, Mex. to Peru. Tliev are said to be of

easy cult.; see Mtliuloma lUid Malinilla for similar

phints. Prop, by cuttings.

A number of species may be found in the collections

of fiuiciers. Probably tlie one most likely to l)e cult.,

and which is now offered abroad, is M. sericeum,
Hort. (probably M. sericeum, Naudin — pio]H'rly M.
Bonpiandii. Naudin). There is also a garden var.

muttiflorum of it, with handsome mauve fls. produced
in abunihmce in spring. .1/. lioiifilnndii is .shrubby, tlie

bnuiches somewhat hirsute: Ivs. ovate, .Vuervcd,

entire, short-jx-tioled, villous, and pubescent beneath:
fls. a.\illary or tenninal, \aolet. S. Amer., in the
.\mazon region. L H. B.

MONOCHORIA (name refers to tlie one separalv

stamen). Sometimes misspelled Munocliaria. Poii-

tcdcriace^. A very few species of rhizomatous herbs
allied to Pontederia but differing in the absence of

perianth-tube, in erect rather than versatile anthers,

and the ovary 3-celled and many-<ivulcd rather than
1-celled and 1-ovuled. The species are aquatic herbs
in the tropics or subtropics of E. .\sia, Afr., and Aus-
tral., with long radical and short cauline Ivs., the blade
cordate-ovate or lanceolate: raceme apjiearing to arise

from the petiole of a scape-lf., bearing many blue or
\iolet fls. Probably none is in the trade. M. vaginalis,

Presl, of India, bears long-petioled oblong-lanceolate
cordat« acute Ivs. with hollow petioles and is eaten
when young as a prat-herb: 2 ft. high: fls. blue. G.W.
11, p. 388.

MONODORA (Greek, siiigle gift, in allusion to the
solitary flowers). Annonhcese. Trees, or shrubs, often
with more or less climbing habit.

Flowers extra-axillarj- or opposite the Ivs. or some-
times terminal, borne on a long bracteolate usually
pendulous peduncle. This genus forms a distinct

tribe distinguished from all other Annonacetc by a
1-celled compound ovary with numerous ovules
attached to the inner walls. The fls. are composed of 3
valvate sepals, a corolla of 6 petals united at the base,

many short stamens crowfied on a spheroid receptacle
bearing 2 elongated parallel pollen-sacs capped by the
dilated apex of the connective. The ovary borne on the

summit of the rccejitacle expands into a
shield-like process, very much like that of

a poppy, the upper surface of which is

stigmatic. The spherical gourd-like fr. is

closely packeil

with seeds hav-
ing the small
<'mbryo and
wrinkled en<lo-

sperm which is

characteristic of

all Annonacea-.
This genus
though of .'\fri-

can origin wa.s

first established

from a plant
from Afr. with

2384. Monogranuna trichoidea.

growing in .Jamaica, certainly intro

negro slaves. Of the 11 species described by Kngler &
DieLs, all African, 2 are of economic importance. They
are little known as horticultural subjects.

Myristica, Dunal. Calabash Nut.meo. Lvs. short-
rietioled, the blade firmly membranaceous or pa()er-

like, glabrous, obovate or oblong-elliptical, cuneately
narrowed toward the base, which is obscurely cordate;

ajiex more or less aciuninate, i)rimary later.al nerves
10-20, prominent beneath, curving upward, (^oimcctcd

by .secondary nerves almost at right angles to them:
fls. fragrant, solitary, long-pedunculate, the i)ed\mcle

bearing at or above the mitldle an ovate-lanceolate op

suborbicular bracteole often more or less acuminate at
the apex; outer jietals more or less ovate-lanceolate,

gradually narrowing toward the ajiex, undulate-cris-

l)atc, white or yellowish, and variegated with purple
or brown spots; interior jjclals shortly clawed, ovate-
conlate obtvisc, auriculate and i)ilose at the base;

stigma with the circular margin .scallojied or entire: fr.

globose, more or less longitiuhnally striate or ob.scurely

ribbed, with the pericarp thick, woody and gounl-like,

often 4-G in. diam., and hanging on a peduncle 24
in. long. Alt African tree endemic in the forests of

Sierra Leone, Ujipcr (luinca, Kamerun, Gabun, the
Jjower Congo, and .\ngola. In its native habitat it

often reaches a height of 00 ft. or more; but in cult, it

is usually much smaller.—The aromatic seeds, with
the endosperm ruminate like that of a nutmeg, are
highly prized by the native Africans. They are used
medicinally antl as a spice for seasoning food, and are

offered for sale in local markets, strung together

like rosaries.

angolensis, Welw. Angola Calabash NtrrMEO. A
shrub or tree sometimes reaching the height of 12 ft.:

fls. very fragrant ; outer petals un<hdate-crispate, varie-

gated with purjile, broadly ovate, erect and curving
inward above the essential parts; inner petals rose-

tinted or whitish in color, borne on a long narrow claw,

dilated into a transversely elliptical or subrhomboid
pilo.se limb: fr. is ovoid-ellip.soid, longitudinally striate

and .abruptly apiculate.—The aromatic .seeds are used
in the same way as those of the preceding species.

W. E. Safford.

MONOGRAMMA (Greek, a single line; alluding

either to the grass-like lvs. or to the elongated linear

sorus). Polypodiacesp. A tropical Old World genus of

several small species of grass-like ferns, rarely seen in

cult. M. trichoidea, J. Smith (Fig. 2384), is a tiny
bark-inhabiting ])lant with thread-like lvs., 1-2 in. long,

native in the Philipi)ines. It is of exceptional interest

from the collector's standpoint because it is without
exception, so far as known, the simplest and most deli-

cate feni in existence. Its habitat is like that of most
filmies and the cultural conditions required are also

similar. R. C. Benedict.

MONOLENA (Greek words referring to the single

s])ur-likc apiK'iidage on the anterior side of the anther-
connective). Melastomacese . About 5 species of stem-
less somewhat fleshy herbs from Cent. Amer., Colombia
and Peru, one of which is a small hothouse foliage

])lant, cult, like bertolonia, and known to the trade as

liirtoliDiin priniulseflora. All the sijecies have a charac-
teristic rootstock, composed of clusters of short thick
rhizomes, prominently scarred by the falling of the lvs.,

and the fls. are numerous, and resemble a primrose
about 1 in. across, .5-petaled, pink, and borne on slender

scapes: lvs. long-petioled, oblong to orbicular, entire or
dentate. See Bertolonia.

primulseflSra, Hook. f. {Berlolbnia primulseflbra,

Hurt.). Glabrous: Ivs. leathery, broadly elliptical, the
margins dentate and ciliate: calyx-lobes broadly ovate-
rounded. B.M.,5818. F.S. IS, p. 162. G.C. 1870:309.

— It has metallic green lvs. 4-0 in. long, with 3-5-par-
allel veins, the under surface of the lvs. being a showy
ro.sy purple.

MONOLOPIA (Greek, one garment or husk; refer-

ring to the involucre, the scales of which are united at

ba.se or into a cup). Compdsitat. Yellow-fld. woolly
annuals from C^alif., with 8-10 pistillate rays which
are 2-4-toothed or lobed: lvs. alternate (or lower ones
opposite), sessile, entire or pinnately parted: peduncles
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from

termiiiiil, solitary, 1-IKl.; heads largo, many-fld.; some
of the (lisk-rays sterile; lobes of tlisk-coroUas somewhat
bearded and ray-tls. with ajipeiuhige at base of ligule;

pappus none.—Species perhaps a half-dozen; of minor
miportanee horticuUurally.

major, DC. (Ilclhiium Doiiglasii, Hort.). Small and
woolly in the wild, green and 2-3 ft. high in cult.: Ivs.

entire or somewhat toothed, sessile, linear to broadly
lanceolate; fls. 2 in. across, yellow; rays dilated, coarsely
3—t-toothed, apiicndaged at the base. B.M.
3.S39.—Said to bloom most of the siunmcr. Lvs.
3-.5 in. long, reflexcd: rays 8-9, fertile, short,

broad and coarsely toothed, bright golden yellow.

L. H. B.

MONOMERIA (one pari, referring to the
single anther). Qrchidacese. Two ejiiiihytic

orchids from India, allied to Bulbophyllum, little

cult. P.seudobulbs 1-lvd., on a stout rhizome,
the If. long, thick and flat: scape arising from
the rhizome and bearing a loose raceme; petals

minute, fimbriate; dorsal sepal broad and erect,

the lateniJ much longer; lip small, jointed on
the column-base, subcordate; cokunn very
short, 3-toothed; anther l-celle<i; pollinia 4. M.
barbata, Lindl., has scape about 1 ft. long, and
fls. about 114 in- long, greenish marked red-
brown. Sikkim.

MONOPANAX: Oreopanax.

MONOTAGMA (single row or series, from
the Greek). Maranlacex. Maranta-like plants,

about 10 species, in S. Amer., one of which is

in cult. It belongs to the 1-loculed section of

the family, with a single staminodium; differs

Ischnosiphon, among other things, in its solitary rather
than geminate fls. M. smaragdinmn, Schuni. (Mar-
rinln smariigdina, Lind. Calalkca smardgdina, Lind.
Ischnos'iphon smardgdinum, Eichl.). Erect perennial
showy herb, 1-1 32 ft. : lvs. long-petioled, lanceolate or
oblong-lanceolate, acuminate, the base more or less

rounded, emerald-green above with a dark green cen-
tral stripe, beneath pale green and minutely puberu-
lent: fls. 4-8, solitary, disposed in spikes; sepals lanceo-
late; corolla-tube much exceeding calyx, the lobes
lanceolate and obtuse; staminode obovate. Ecuador.

L. H. B.

MONSONIA (named for Lady Ann Monson, cor-
respondent of Linnajus). Geranidcese. Erect or decum-
bent herbs or shrubs, sometimes grown under glass as
are pelargoniums.

Annual or perennial, mostly with slender sts. : lvs.

alternate or opposite, crenate-dentate or dissected,
stipulate: peduncles axillary or rarely nearly basal,

bracteate, 2- to many-fld., or rarely 1-fld. by abortion;
fls. white, rose-colored, red, purplish, regular; sepals

and petals and glands 5; stamens 1.5, all fertile, con-
nate at base; ovary .5-lobed and .5-celled, beaked: valves
of fr. 1-seeded, revolutely dehiscing.—Species 29 as
accepted by Knuth in Engler's Das Pflanzenreich, hft.

53 (1912), African, 2 or 3 extending into Asia. Proba-
bly the species most likely to be met with in cult, are
iV. lohdla, Mont., and .1/. speciosa, Linn, f., sufTrutico.se

plants 1 ft. or so high, from S. Afr. The former h.as Ivs.

cordate and .'i-T-lohed, and fls. greenish and varie-

gated outside and pale bluish inside with darker center.

B.M. 38.5. Tlie latter has lvs. palmately .5-parfed and
lobes 2-pinnatifid, and fls. rose-colored with darker eye.

UM. 73. L. H. B.

MONSTERA (name unexplained by the author;
probably from the Latin for strange or monstrous).
Ardcesp. Root-climl)ing evergreen aroids from tropical

America, of which one, Monstera delidosa, is often
promi under gla.ss for its odd foliage and in the tropics
for its edible fruit.

Woody, the branches rooting, the roots often cord-

like, the lvs. more or less distichous: lvs. often very
large (small on juvenile shoots and more reg\ilar), from
lanceolate to oblong and broader, entire, pt^rforated or

I)innatifid, the petiole promin(Uit and sheathing: pedun-
cles terminal, solitary or fascicled, bearing ovate or

oblong boat-shaped spathe that opens widely after

flowering and finally is deciduous: spadix shorter than
the sjjathe, cylindrical or nearly so, densely flowered.

2385. Monstera deliciosa.

bearing the hermaphrodite or perfect fls. above and
sterile fls. below; fertile or perfect fls. with no perianth,

and 4 stamens, and a 2-celled ovary with 2 ovules in

each cell: frs. many small berries, crowded or joined

into a multiple fr. or cone-like structure.—Species 27
as monographed by Engler & Krause in Engler's

Pflanzenreich, hft. 37 (1908).

The species commonly known in horticulture is

Monstera deliciosa, the ceriman (Fig. 2385). It is a
greenhouse climber, with huge perforated leaves. As
the plant climbs, the stems emit long aerial roots,

many of which never reach the ground. The plant

bears an edible fruit, which has a taste between a jiine-

apple and a banana. The fruit grows about (> to 8
inches long, and looks like a long pine-cone, the rind

being composed of hexagonal iilates. The monstera is a
satisfactory greenhouse subject, even in a young stage,

and being a great curiosity, excites much comment
from visitors. It is usually kept in a hothouse, but
succeeds in a coolhouse also. It is commonly allowed

to grow in a spreading rather than climbing fashion.

As a conservatory i)lant it does best when plante<l out

in a bed of rich soil, where it can be kept within

bounds by judicious pruning. It is not particular :is to

soil, as it fills the pots in which it is planted with thick

succulent roots in a very short time. It is one of the

best plants for enduring the varying conditions of tern-
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porjitun" in :i dwelling-house, as nothing short of a
mH>zc seems to hurt it.

Tlio propagation of nionstera is easily accomphslied
by division of tlie growing stems. Tlieso can be cut up
into lengths so as to iirelmie two or three joints placed
in a propagating-bed with bottom heat of 7.")° to SO".

A good method is to place each cutting in a 3-inch iiot,

filled with a mixture o( sand, peat and leaf-mold in

equal parts. Plunge the pots up to tlie rims in a warm
propagating-bed and cover with glass so as to insure a
iunnid atmosphere. Wlien they have made new roots
they can be taken out of the propagating-bed and
placeii on a bench in a house, with a night tciii])erature

of Co' to 70° with a rise during bright days to S()° or
So". While they will grow in S to 10^ cooler tcinperatiu-e,

they will never come to their full ))erfeclion without
plentyof heat. As the ijotsbecome filled with roots, they
should be shifted imtil the plants are in 10- or 12-inch
pots or tubs. They may also be plante<l out along some
wall or pillar in the greenhouse. Monstcras are trojiical

climbers, so will need some mode of su|)|)ort to kee]! them
growing in their natural habit. For a compost they like

a turfy .soil three jiarts, leaf-mold and well-rotted
manure one part each; to this add enough san<l to
make it porous. Clive plenty of ventilation. They
should be syringed frequently during the spring, sum-
mer and fall months. During the summer, they require
plenty of water to keep up their vigorous growth.
When monsteriis are wanted to ramble over a large
area, they should be given much liquid feeding. They
will need a little shade during the hottest part of the
summer, but no more than is necessary to hold the
folisige in good color, as it only tends to make them grow
soft and flabby. During the winter months, it is alway.s
better to lessen the water-supply as they are in a state of
dormancy until about the end of January when they
will show renewed state of activity. These plants arc
not troubled with many insects. The texture of their
leaves will allow syringing to such an extent as to dis-

lodge any kind of pest. (J. J. M. Farrell.)

In the American tropics M. delieiosa requires a very
warm moist climate for the production of fruit.

Although it naturally grows by attaching itself to trees

and creeping up, it appears to be more fruitful if com-
pelled to grow on the ground without climbing. The
fruit is green in color until it ripens, when there is just
a tinge of yellow, and the outer rind comes off in bits at
a touch.
The plant known to the trade as Marcgrama para-

doin is Monalera dubia. The adult leaves are something
like those of M. ddicio.ia, being now and then per-
forated, but usually pinnately cut. The young leaves
are very different, being much smaller, entire and
heart-shaped. In its young stage, M. dubia is a very
handsome hothouse climber, with thick roundish
waxy leaves, which grow in two ranks and overlap one
another. When the plant w:is introduced by Bull, it

was shown growing on a board apparently in parasitic
fashion, and emitting aerial roots. It seemed most like a
Marcgravia, but when it flowered and fruited the first

name was found to be incorrect. Marcgr.avia is a
dicotyledon and Mon.stera a monocotyledon. The
monstera-likc leaves are likely to be developed wIk^u
the plant reaches 15 feet. In the yoimg stage the plant
w generally allowed to clamber over a dead log or tree-

fern trunk, in the manner of Philodendron, which .see

for culture.

delicidsa, Liebm. (M. Lennea, Koch. Philndcndron
pertiiDum, Kunth & BoucheJ. Cehi.man. Fig. 238.5.

Sts. strong, terete, climbing high: If.-blades 1-2 ft.

and more long, leathery, pinnately cut, perforated,
the f>ftiolo very long. Mex., Guatemala. A. F. 7:2.53.
CM. 41:.120. Gn. 21, p. .39.

dubia, Engler & Krau.se (Af. tenuis, C. Koch.
Marcgrama diibia, Kunth. M. paraddxa, Bull).

Shingle Plant. Young Ivs. a few inches long, waxy,
entire; mature Ivs. pimialifid, the segms. narrow-linear
and acute. Mex. Gn. 29, p. 200 (both kinds of Ivs.).

G.C. ll.S:13.

latevaginata, Engler & Krause (Pdlhos celatocaidis,

N. E. Br.), yts. flat on under .side, lying close to .sup-

port: early Ivs. tlistichous and overlapjiing, broad-
elliptic, sessile, dark velvety green, appresscd to sup-
port; older Ivs. lui-ger, lol«^d, free. Trop. Amer. F.S.

23:2419, 2420. I.H. 30: 19G. l. h. B.f

MONTANOA (Montano, a Mexican state.sman).
Sometimes spelled Monlngiiaa. Compdsilse. Shrubs or
even small trees, pot^plants being u.sed sometimes for

subtropical bedding and for winter bloom; somewhat
allied botanically to Rudbcckia.

Strong mostly robust plants, mostly pubescent or
foment ose: Ivs. opposite, entire, dentate or even pinnat-
ifid: heads .small or medium, corjinbose- paniculate,

hcterogamous, radiate; ray-florets neutral, in 1 series;

disk-florets perfect but the innermost sterile; recep-
tacle convex or conical, with carinate scales about the
fls. ; corolla white or rose-colored.—About 20 species,

Mex. to Colombia. They are of easy cult. ; the seeds are
started indoors and the plants may be transferred to the
open for foliage effects, as are melianthus, the large

solanums and others; prop, also by cuttings. Several
of the s]iecies are likely to ajipear in collections in sub-
tropical gardens.

bipinnatifida, Koch (Polijmnia grdndi.i, Hort.). Erect
and strong, half-shrubby, to 8 ft.: Ivs. pinnatifid or
2-pinnatifi(l, more or less hairy, the segms. serrate or
notched: heads 3 in. diam., with showy pure white
rays. Me.x. G.C. III. 39: 123; 42:419. Gn. 72:308.
G. 30:277. G.M. .50:903. R.H. 1910, p. 175.—

A

strildng subject either for winter bloom indoors or for

bedding out with bold planting.

mollissima, Brongn. Branching shrub, more branch-
ing and stiffer than M. bipinnatifida, 6 ft., the branches
pubescent but becoming almost glabrous: Ivs. lanceo-
late or ovate lanceolate, about 6 in. long, sessile, den-
tate, white-tomentose beneath, veiny, soft to the touch:
heads 1*2 in. diain. on long peduncles, the rays about
9 and white, the disk yellow. Mex. B.M. S143.—This
and M. grandijlora, DC, are confused, but the latter

(which may be in cult.) has very rough and scabrous
Ivs. that are brown-hairy beneath; what is known ia

cult, as M. grandiUora is probably diverse. Mex. G.C.
111.43:40. Gn. 74, p. G23.

Wercklei, Berger. A recent species from Costa
Rica: sliruli, to 20 ft., the branches white-tomentose:
Ivs. petioled, .5-7-lobetl or trifoliolate or unequally pin-
nate, soft-pubescent, 8-10 in. long, the Ifts. .small:

heads about 2 in. across, probably white, in broad
corymbs. L. JJ. B.

MONTBRETIA: Tritonm.

MONTEREY CYPRESS: Cupressus Tnacrocarpa.

MONTEREY PINE: PinusradirUa.

MONTIA (Guiseppe Monti, professor of botany at
Bologna in the first half of the eighteenth century). Por-
lidacdri\T. Small glabrous herbs, grown for ornament
and one as a salad or pot-herb; annual and perennial.

Leaves opposite, fleshy: fls. minute, nodding solitary

or loo.sely racemed, white, or pale rose-color; sepals 2
(rarely 3), broadly ovate, persistent; petals 3, more or
less united; stamens 3 (rarely 5), inserted on the
corolla; ovary 3-ovuled; style short, 3-parted: caps.
3-valved, 3-seeded; seeds nearly orbicular, compressed,
minutely ttiberculate.—About 18 species of .American
herbs, including the winter purslane, a salad or pot-
herb known to the European trade as Claylonia per-

foiiala. This odd plant is perhaps cult, in Amer. by a
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few fanciers of rarer kinds of vegetables. In hot. coun-
tries it may be more desirable. Tlie most remarkable
feature is a sort of cuj) an inch or more in diain., from
which arise the racemes of small white or rose-colored

fls. One of these cups crowns each of the sts., which are

numerous, slender, leafless, and about twice as long as

the Ivs. The name "perfoliata" is suggested by the
resemblance of the cup to a perfoliate If. In M. pir-

foliata the cup is usually 2-lobed; and the species runs

into .1/. pari'iflora, which rarel.y has the cuj) transformed
into 2 almost disjoined Ivs. ^1/. fonluna is the aquatic

or semi-aquatic species found in most of the temperate
regions of the world. The winter purslane is now a
weed in many parts of the world. The seetl may be
sown all through spring and summer where the plants

are to stand. Montia cannot be distinguished from
Claytonia by any one character, but the cult, plants of

botii genera have been sufficiently discriminated here
and under Claytonia.

A. Sts. xrilhoul Inie Ivs.

perfoliata, HoweU (Claytonia perfoliata, Don).
Winter Pursl.\ne. Rather coarse, green, often red-

dening with age: radical Ivs. from subrcniform to

spatulate-obovate, often 1-3 in. broad; cauline Ivs.

merely flattened disks: pedicels not longer than the
fruiting calyx; petals white, little surpjissing the calyx.

Banks of streams, Calif, to Ariz, and Mex., north to

Brit. Col.; common near Pacific coast. It grows wild in

Cuba but is not native there, as often stated. B.M.
1336. R.H. 1897, p. 159. Annual.

parvifldra, Howell (Claytdnia parviflhra, Douglas).
More slender, green or slightly glaucous: radical Ivs.

spatulate to filiform-linear: pedicels slender, much
longer than calyx; petals white or pale rose-color hardly
double length of calyx. Calif, to Brit. Col., east to
Idaho and Utah. Annual.

AA. Sts. leafy.

B. Lvs. alternate, numerous, small.

parvifolia, Greene (Claytonia parmfblia, Moc).
Sts. a span to a foot long, ascending or some procum-
bent, sometimes reduced to naked runners: radical and
lower cauline lvs. rhomboid-obovate, about \2Va.

long, contracted at base into a slender petiole^ upper
narrower and small: fls. few and racemose, rose-color

varj-ing to white. The plant has bulb-like offshoots in

the axils of the cauline lvs. Moist rocks, Brit. Col. to

Rockies in Mont, and Ala.ska.—Of very little orna-
mental value. Apparently perennial.

BB. Lvs. oppo.nte.

fontana, Linn. Water or Blinking Chickwtsed.
Blinks. Water-Blinks. Densely tufted, very green,

weak, diffuse or ascending, 1-6 in. long, freely branch-
ing: lvs. spatulate or obovate, mainly obtuse, J^in.

broad or less: fls. nodding, solitary and terminal or in

a small, loose, leafy-bracted raceme; sepals obtuse,

.slightly shorter than the petals: caps, globo.se, nearly

J/gin. diam.—Wet places. Que., Maine, Nova Scotia,

Newfoundland, mountains of Calif. Simimer. Annual,
or perennial by rooting at the nodes. ^ Q, HoTTES.f

MOON DAISY: name used in England for Chri/santhemum
LeitctinlfirrnitTn and other species. See page 754.

MOONFLOWER in America always means Calonyo-
linn aculeatum and related species; in England it rarely,

if ever, means this, but Chrysanthen.um Leucanlhemum.
Moonfiower in England also means sometimes Anemone
nemorosa and Stellaria Holoslea.

MOONSEED: Meriispermum canarlense.

MOONWORT: Bolrychium; also Lunaria.

MOOREA fnamed in 1890 for F. W. Moore, curator
of the (;i.a.snevin Botanic Garden, Ireland). Orcliidacese.

One handsome warmhouse orchid, .something like Houl-
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letia, from which it differs in the lip having no cl.'iw

and being articulated with the foot of the column
and the midlobe or epichile not articulated with the

hyjjochile.

irrorata, Rolfe. Pseudobulbs ovoid, to 3 in. high:

lvs. 2, plicate, to 2 or 3 ft. tall and 8 in. broad: scapes
much shorter than or equaling the lvs., several- to

many-fld.; fls. about 2 in. diam., the sepals and petals

red-brown and whitish at base; lip smaller, 3-lobed,

straw-yellow witk dark purple lines, the crest bright
yellow; column stout and incurved; pollinia of 2
unequal pairs. Probably Colombia. B.M. 7262. G.C.
III. 11:489; 29:248. J.H. III. 42:277. G.W. 15, p. 431.

—The cult, is similar to that for houlletia; to be potted
in a mixture of peat, sphagnum and a little fibrous

loam; should be rested after growth. It is easily grown
and free-flowering, doing well in a cattleya house.

L. H. B.

MOOSEWOOD: Dirca palustris and Acer pennsylmnicum.

MORjEA (from a personal name) . Iridacese. Morea.
Charming bulb plants much like irises, but they are not
so hardy as the common irises and the individual flowers

last only a day or so; of interest to amateurs.
Mostly having corms except in subgenus Dietes which

has a short rhizome: perianth-tube obsolete; outer

segms. obovate-cuneate, with a reflexing limb; inner

similar, smaller; stamens with anthers like those of

Iris, but filaments more or less connate; ovary, style,

caps., and seed as in Iris: lvs. few, linear or ensiform: fls.

2 or more, clustered, various in color, usually fugitive.

—

About 60 species, 45 of which are S. African, while the

others are chiefly from Trop. Afr., one species being

found in Austral. Mora^a is the African representative

of Iris. No one character will separate the two genera.

Moreas have no perianth-tube, while irises usually have
one. The filaments are usually monadelphous in Moraea
and free in Iris. Irises grow either from rhizomes or

bulbs, while moreas mostly grow from conns, except

the subgenus Dietes, which grows from a rhizome. Most
of the showiest moreas belong to the subgenus known
as Moraea proper. There is another subgenus w-hich

differs from it in having the ovary extended into a long

beak which looks like a perianth-tube, but none of

this group is cult. The moreas proper are about as

tender as other Cape bulbs. The amateur may find

some suggestions as to their cult, under Bulbs, Iris and
Ixia.

By far the largest and most remarkable plant of the

genus is Morsea Rohinsoniana. This grows 6 to 8 feet

high and has the habit of the New Zealand flax, Phor-

mium lenax. A splendid specimen mentioned in B.M.
7212 bore 457 flowers between June 20 and October 1.

The individual flowers are 4 inches across, fragrant

and last only a day. At Kew this noble plant has been
successfully grown in the south end of a house. The
stately plant pictured in G.F. 10:2.55 grew in a Cali-

fomian garden and was said to be sixteen years old from
seed. The finest picture, however, is that in G.F.
4:355.

INDEX.

lutea, 10.

Macleaii, 14,
odora, 3.

papilionacea, 1,

Pavonia, 10.

polyanthns, 7.

prolongata, 14.

revoluta, S.

Robinsoniana, 13.

spathacea, 9.

Thonisonii, 5.

tricuspid, 12.

tristis. 4.

viliosa, 10.

bicolor, 15.
edulia, 3.

fimbriata, 2.
glaucopis, 11.
iridioides, 14.

Johnsonii, 14.
juncea, 6.

iongifolia, 3.

A. Rootstock a corm, tunicaled: ovary not beaked.

B. Inner segms. conspicuous.

c. Plants dwarf, 4-6 in. tall.

D. Lvs. hairy all over.

1. papilionacea, Ker. Very dwarf, 4-6 in. tall: fla.

red or lilac, yellow on the claw; style-crests erect: sts.
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simule or forkoil low ilowni, iH-arinp T-ti clusters on
sliort criH't iHHlunolos: Ivs. hairy all ovor. linear, 3-G
m, loiig: cai>s. obloiig, 'sin, long. f. Afr. B,M, 750.

DD. Lrs. hahy only al edges.

2. fimbriate, Klatt. Von- dwarf, t (> in. tall: fls.

lilac: sts. siniiilo or forkoi^ low down, lu-arinf!; 1-4

rliisters on oivct iH^iinu'los: s|>atlu'.-i 2-.'5-tUi.: Ivs. 3-10
in a b:vs;i] tuft, linear, iiiueh erispeil, hairy at edges:

caps, oblong, 'sin. long. Cape Colony.

cc. Plants abore 6 in. tall.

D. ^'/. proritlal with I iriry If. jukI hdoir infl.

3. edtllis, Ker. Fl.s. lilae, spotted yellow: .st. naked
except for one long wiry If. from base of infl.: eaiis.

cvlindrical. S. Afr. B.M. 613. \i\v. odora ha.s wliite

fls. V:\r. longifdlia h:ui yellow (Is. H.M. 1238.

DD. S/«. mill l-J produced Ivs. somewhat distant from infl.

E. Fls. lilac.

F. Lvs. above S in. long.

4. tristis, Ker. Lvs. 2-3, jiroduccd near the base,
1-2 ft. long: ehistcrs of Hs. 4-ti; fls. didl lilac, ochre
or salmon-colored, with a yellow spot; style-crests

lanceolate: cai)s. oblong. Cape Colony, southwest
district. B.M. 577 {Iris tristis).

FF. Lv.'i. less than S in. long.

5. Thdmsonii, Baker. .V rigid herb of rush-like habit:
lvs. terete, tl-furrowed: fls. 1^4 in. diani. in spicately
arranged fascicles; perianth lilac, yellow at base,

spotted brown, midribs darker lilac inside, reddish
brown outside. E. Trop. Afr. B.M. 7976.

C. juncea, Linn. Fls. lilac, in 2-3 clusters: lvs. 2-3
in. long, falcate, linear comi)licate: st. very slender, 6-8
in. long: ovary oblong. Cape Colony.

7. polyanthos, Thunb. Lvs. about 3, one from near
the base of the st., the others from the lower forks,

}'z-l ft. long: clu.sters of fls. 5-20; fls. lilac: caps, clavate
or oblong, 5-^-3 2'n- long. Cape Colony, northward to

Transvaal.

EE. Fls. bright yellow.

8. revoIQta, C. H. Wright. Closely allied to M.
smUharen: .sepals revolute; styles crested, cross('d like

closed tips of wings of .some binls; fls. solitary; petals

oblanceolate, 2'2 in. long, bright yellow. Angola.

9. spath^cea, Ker. Lvs. 1 only protluced, strongly
ribbed, 1'^ 2 ft. long: st. stout, 2-3 ft. long: spatlies

2-4-fld.; ])erianth bright yellow; crests large, lanceolate.

Cape Colony. B.M. 6174 (Dietcs Huttani).

BB. Inner scgms. inainsjnnmus.

c. Color of fls. chiefly orange-red.

10. Pavdnia, Ker (Iris Pavbnia, Linn. f.). Outer
segms. without a distinct claw, orange-red, with a
blue-black or greenish black si)ot at the glabrf)us base:
lvs. narrow, linear, usually pilose: si)atho-valves
Bcariose at the tip. B.M. 1247. Var. villdsa, Ker
(7m villdsa, Ker). Lvs. pilose: outer segms. bright
purple, with a blue-I)lack .spot and a hairy claw. B.M.
571 (Iris villosa). Var. Itltea, Baker. Lvs. glabrous: fls.

yellow, un.spotted. B.M. 772 (Mor^ii Irirus/ns var. hitea).

Cape Colony, .southwest district.—In M. I'ovoriio and
,1/. gtaucopvi the inner .segms. have a large central cusp
and 2 lateral lobes, while in M. tricuspis the inner
s<;gms. have 3 large cusps.

CC. Color of fls. chiefly white.

t). Spolt/'d hhie.

11. glaucopis, Drap. Outer R<!gms. white, with a
blue sfxjt: produced If, single, long, narrow, linear: st.

1 J^2 ft. long; u.sually 1-3-branched: caps, clavate:
crest large, lanceolate. Cape C^olony, southwest dis-

trict. B.NI. 168 (erroneou.sly as Iris Pavonia).—In this

species the outer segms. have a short, distinct claw,
while M. Pavonia has none.

DD. Spoiled hroum.

12. triciispis, Ker. Outer segms. whitish or lilac,

with a pvn-i)lisli spot: |)roduce(l If. single, long, firm,

narrow: st. 1-2 ft. long, with 2-3 sheath-1 vs., usually
with 3-4 erect Ijranchcs: spathe-valves scarioso at tip:

caps, clavate. Cape (Colony, southwest district to
Natal. B.M. 696.

AA. Rootstock a rhizome, short, creeping.

I). Color of fls. chiefly white.

c. Height of plant 6'-S ft.

13. Robinsoniana, Moorc&MucW. (IrisRobin.'ioniana,

Mucll.). Wkdding Iius. Rhizome short: lvs. radical,

5-6 ft. long: fl.-st. 5-6 ft. long; fls. laxly corymbose;
jierianth ))ure white, outer segms. spotted red and
yellow near base; crests short and broad. Lord Howe's
"Isl., Au.stral. B.M. 7212. O.F. 4:3.55; 10:255. J.II. III.

32:569. G.M. 34:569. G.C. 1872:393; III. 9:457.

cc. Height of plant 1-2 ft.

14. iridioides, Linn. St. 1-2 ft. long, with many
sliort, sheathing, lanceolate bracts: lvs. in fan-shaped
basal rosettes: fls. over 3 in. across, white, marked yel-

low on claws of outer segms. ; style-crests lanceolate,

J/^-i 2in. long, marked with blue. In Calif, this species

is very satisfactiiry, blooming once a fortnight from
early spring until Nov. S. Afr. B.M. 693. L.B.C.
19:i861 (Iris crassifolio). G.C. III. 43:88. G.L. 26:92.
Vars. Macleaii, Ilort., and prolongata are garden forms.
Var. Johnsonii, Hort. Differs from type in having
longer lvs., 2' 2 ft. long, erect, instead of spreading
obliquely: fls. 4 in. across. G.C. III. 41 :296.

BB. Color of fls. chiefly yellow.

15. bicolor, Stcud. Habit of M. iridioides: fls. 2 in.

across, yellow, with beautiful brown spots on the outer
segms.; style-crests yellow: lvs. 1 J-2-2 ft. long: sts. 1-2
ft. long: style-crests small. Cape Colony, southeast dis-

trict. B.R. 1404. L.B.C. 19:1886. P.M. 9:29 (all as
Iris bicolor). R.B. 33:21.

M. sinensis, Ilort. Fl.-sts. 15 in. ; fls. 1 J^ in. across, golden
yellow, spotted and streaked vivid scarlet and oranKe; seeds
abundantly. G.C. III. 51;.37. May be the same as Belemcanda
chincnsis, Leman., the blackberry lily.

—

M. Sisyrinchium^=lTis
Sisyrinchium. WiLHELM MiLLER.

A. C. HoTTES.f

MORENIA (G. Moreno, physician and naturalist in

Lima). I'almacese. Closely akin to Cham:rdorea, but
distinguished by the 3-toothed rather than disk-like

or ring-like calyx in the male fl. Species Andine,
about a half-dozen, very little knowTi in collections.

M. cordllina, Karst., has an annular slender erect st. to

20 ft. high: lvs. pinnate, the lanceolate straight Ifts.

about 24 pairs: fls. white becoming pale yellow, slightly

sunk in the spadix; petals 3 ancl stamens 6: berry
23'in. diam., bright pink. Colombia. B.M. 8527. M.
fn'igrnns, Ruiz & Pav. About 6 ft., graceful: lvs. ovate,

the petiole long-sheathing at base; Ifts. 1 ft. long,

narrow-lanceolate, acuminate, unarmed: spadix nod-
ding, 1 ft. long, the branches white. Peru. B.M.
5492.

MORICANDIA (named for Moricand, an Italian

botanist). Crurifira-. A few herbs or little shrubs of

the Medit. region, seldom cult,, allied to Brassica.

Erect, very glabrous anfl glaucous, branching: Ivs.

entire or iiinnatisect: fls. large, purple or rose: pod
elongated, on .strict pedicels. Only one species is likely

to he cult., M . arvensis, Di'. This is annual or biennial,

12-18 in. high, with entire lvs., the cauline cordate and
clasping, the lower ones oblong: fls. terminal, in spring

and summer, vif)k't, with darker lines, attractive. S.

Eu. B.M. .3007. {;. ;W:707. Seeds sown in early

spring give plants blooming in midsummer.
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MORINA (Louis Morin, a French botanist, 1636-
171.')). Dipxnci-.T. Perennial herbs, suitable for bor-

ders anil roek-garilens.

Somewliat thistle-like or resembling spiny plants of

tlie Labiata', fjlabrous or pubescent: Ivs. opposite or

whorled, narrowly oblong or linear, mostly spinous-

toothed; fls. whorled in spikes, the whorls with wide

If.-like bracts, and with spinous bracteoles among the

2386. Morinda citrifolia branch with leaves, flowers and fruit

Also vertical section of fruit (fruit sometimes larger) and enlarged

flower below. I X ' .)

fls.; calj-x 2-lipped, the hjjs entire or 2-lobed", corolla

5-lobed and somewhat 2-labiate, the tube curved;

stamens 2 or 4, and sometimes a sterile one.—About 10

species, in Asia, alhed to Cephalaria and Dipsacus.

A. Fls. mostly while.

Bulleyana, Forr. & Diels [M. Beesiana, Hort.?). St.

1-2 ft., haiiy in stripes: Ivs. linear to ovate-lanceolate,

spiny-<lentate, 5-6 in. long: fls. subeapitate, white or

purple; calyx spathaceous, entire, spinose at mouth.
China. Recent.

AA. Fls. yellow.

Coulteriana, Royle. St. 2-3 ft., more or le.ss hairy:

Ivs. 6 in. long and less than 1 in. wide, sessile, glabrous,

spinous-toothed: fis. yellow, the corolla-tube to ^^in.

long; calyx-lobes nearly equal and bifid, sliarp or

spiny; fertile stamens 2. India, 9,000-13,000 ft. in

the Himalayas.

AAA. Fls. pink or purple.

persica, Linn. (.1/. turcica, Hal. .1/. grkca, Jaub. &
Spafh). Thistle-like: st. 3-4 ft., pubescent or hairy:

Ivs. (j in. long anfl 1 in. wide, sessile, doubly spinotis-

toothed, pubescent or glabrous: spikes long, bearing

bright pink fls.; cah-x-lobes nearly C(|ual, entire or

eniarginate; fertile stamens 2, the filaments as long !i.s

corolla-lobes; corolla-tube to IJ2 in. long, flreece to

the Himalayas.

longif61ia, Wall. St. 3-4 ft., pubescent or hairy:

fi>liage thi.stle-like; Ivs. 6 in. long, 1 in. across: fls.

showy, deepening from white in the bud to pink and
finally crimson, crowded in dense whorls near the top
of .St.; calyx-lobes unequal, 2-lobed with obtuse not

spinous lobes; fertile stamens 2, the filaments much
shorter than the corolla-lobes. Himalayas, 9,000-

14,(M)0 ft. Hardy. June-Aug. Himalayas. B.M. 4092.

B.R. 26:36. R.H. 18.57, p. .'iH. G.W. 7, p. 5. H.U. 1, p.

191. J.H. III. .51:127.—Whorl-flower is a catalogue

name. A useful plant. L. H. B.

MORINDA (Latin, morm, mulberry, and indica,

Inilian). RiMdcca'. Woody plants, sometimes seen

far South; one species has been planted in southern
Florida and southern California.

Shrubs, trees and climbers in Trop. Asia, Austral,

and the Pacific Isls., and some in Trop. Amer., perhaps
60 species now described: Ivs. opiiosite, rarely in 3's:

fls. white or crimson, in axillary or terminal, simple,

panicled or umbellate heads; corolla-tube short or

long, funnelform or salverform; lobes 4-7, coriaceous,

valvate in the bud; stamens 4-7, u.sually .5, the fila-

ments adnate to throat of corolla; ovary 2-4-celled,

the styles united: fr. an aggregate of the ovaries, or

berries, in the head.—Some of the sj)ecies yield dyes.

The frs. of some of them are edible. One species, M.
Roioc, Linn., is native in Fla., extending to the W.
Indies; it is a branching shrub with prostrate or some-
what climbing sts.

citrifolia, Linn. Indian Mulberry. Fig. 2386. A
small tree, with smooth bark and obtusely 4-angled

branches: Ivs. short-petioled, to 10 in. long, broadly

elliptic, shining, acute or obtuse: stipules large, broadly

oblong or semi-hmar: fl.-head on solitary peduncles 1

in. long usually in the axil of every other pair of Ivs.

or If.-opposed; calyx-limb truncate; corolla .5-lobed,

tube about ' 2'n. long: fr. yellowish, fleshy, globose or

ovoid, about 1 in. diam. Probably India; also Malay
Archipelago to Austral, and islands. G.C. II. 11 :333.

—

The fls. contain a red and the roots a yellow coloring

principle.

Var. bracteata, Hook. Stipules more acute: calyx-

limb often with a lanceolate or spatulate white leafy

lobe, sometimes 3 in. long. m. B. Coulston.
L. H. B.t

MORINGA (altered from the native Malabar name).
Moringaces'. Trees of warm countries, one of which is

run wild in W. Indies and planted in southernmost

parts of the United States.

Flowers perfect, .5-merous; calyx cup-shaped, .5-

cleft, the lobes reflexing; petals .5, one of them erect and

larger; fertile stamens .5, alternating with 5 or 7 stam-

inodia, the anthers attached on the back, and 1-loculed:

fr. a long, 4-9-angled, 1-loculed pod with 3 valves, the

seeds immerfjed in the spongy contents of the valves.

—

Only three species comprise the family Moringacea;.

all members of the genus Moringa. They are small

spineless trees, with alternate deciduous pinnate Ivs.,

axillary panicles of rather large, white or red fls., and
long pod-like frs. They are native of N. Afr. and the

tropical parts of Asia. The position of the family

Moringacea; is difficult to determine. Bentham &
Hooker ally it with Ancardiacea^. Engler &
place it between Resedacea' and Sarraceniacca-

bach joins it to the Cappari-
dacea. Others ally it with
the I^guminosa-, which it

resembles in external ajipear-

ance. <s

oleifera, Lam. (M. ptery- V
goiperma, Gaertn.). Horse- ^^

Radish Tree. Ben. Figs.

23.S7, 23.SS. Small tree (reach-

ing 2.5 ft.), with soft wood
and corky bark, the young
parts jjubescent: Ivs. mostly
3-pinnate, 3^-2 ft. long, all

parts stalked: fls. whitish,

stalked, fragrant, 1 in.

Prantl
Grise-

2387. Moringa oleifera.

(.MhujI TKitural siz'-i
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lU'ixvss; |xhI oflon 1'2 It- li>iiK. iWilihcil, lioarinp :{-

itn^ltHl. wincoil s»hmIs. Iiulia, Inil now spimtiiiicims in

Hart.< of tlio W. Indies. -Tlu- horsi'-nidisli troi> is so

naiiuHi from the pung«nt taste of tlio root, which is

2388. Moringa oleifera

—

the horse-radish tree.

IX',)

soMU'times oaten. Tlie
youn(: fr. is also edible.

The seeds (called ben-
nuts) yield an oil which

more or less used in

the arts. The tree is

sometimes cult, in the
e.xtreme S. U. S.; it has
been grown in S. Calif,

for many years.

L. H. B.

MORISIA ((;. (;. Moris, 1796-1869, Italian botanist).

(.'rucifi-rsf. One perennial, excellent in alpine gardening,
from Corsica and Sardinia, M. hypogsea, (lay. I'ig.

2389. Sts. short or none, the nndcrgroiiinl jiart spreading
horizontally and .sending u|> many linear, pinnatisect or

pinnatifid Ivs. H in. long: fls. golden yellow, in si)ring

and early summer, .solitary but numerous and large

(J^in. diam.); sepals erect, linear-oblong and obtuse;
petals .spatulate: scape decurving and burying the fr.,

the latter J^-^in. or more long and rijiening under ground.
H.M.7.19K. (i. :J4::}23. L. H. 13.

MORISONIA (Robert Mori.son, British botanist,

162S-168;i). CapparirM'i;r . Woody ))lants of very
few species, in the West Indies and South .\in(;rica, one
of which is listed abroad: a warmhouse subject, grown
for its bloom.

Plants unarmed: Ivs. simple, pctioled, coriaceous: fls.

in rnany-fld. axillarj- or terminal chistcrs, large or

small; calyx tubular or campanulatc, splitting; corolla

of 4 obtasc petals; stamens 6-20, shortc^r or longer than
the corolla, with subulate filaments; ovary 1-celled,

stalked : fr. a globose berry. M. americ^na, Linn. Low
tree: Ivs. oblong, at first with Icpidotc .scales, shining,
about 6 in. long: fls. wliite, petals and the infl. scurfy:
berry 1 J

2-2 in. diam. W.Indies, Colombia, l H. B.

MORMODES fflreek, a groliKf/uc creature). Orchi-
(lAa-^. Iliither large plants remarkable for the inter-
esting form of their flowers, which suggested the name
given to the genus by Lindley.

Pseudohulhs long, tapci'ing, sheathed by the dry
bases of llic fallen Ivs.: Ivs. long, iilaitcd, deciduous in

the autuMin: raccnic from the base of the |)seudobvilbs,

bearing many showy lis.; .sepals and i)etals subccjual,

mostly narrow; labclluni lirinly unili'd with the column,
with revnlute margins, rarely (concave, turned to one
side; cohnnn without api)endages, twisted in the opi)o-

site direction from the labclluni. Distinguished from
the closely relateil genus Catasetuni by its |)erfect fls.

and wingless colunui.—About 20 species in Colombia,
Cent. ,\mer. and Mex.

Mormcxles arc commonly found in poor condition

among the collections, which is the result of neglect

rather than dilliculty of cultivation. They should be
j^niwn in small haskcis sus|)riiili'il from the roof, in a
ciiinposi of equal parts of clean chopped peat fiber,

s])hagmun anil sod, inlersiiersed by nodules of charcoal,

and the whole pressed in firmly around the roots. The
roots like to work among the charcoal, and this also

serves the purpose of dividing the comjiost, thereby
allowing it to dry out more readily. INIormodes do not
require an ahimdance of water at any time, and the

compost sho\ild be allowed to dry out frequently during
the growing .season. When at rest, an occasional appli-

cation will suffice to ket-p the soil moist anil the pseudo-
bulbs from shriveling. Re-basketing should take place

at the commencement of new growth in spring. They
all require warmhouse temperature; the eattlcya or

cyprii)edium department affords them a proper loca-

tion as to temperature and moisture. (Robert M.
Grey.)

Colossus, Reichb. f. Pseudobulbs 6-12 in. long,

clothed with brown sheaths: Ivs. elliptic-ovate, 10-15

in. long, plaited: raceme inclined, 2 ft. long, with the

stalk; fls. .'J-6 in. across; .sepals and petals narrow-
lanceolate, s])reading or reflexed, with recurved mar-
gins, pink below, changing to yellow toward the upper
portion ; labelliun ovate, long-acuminate, very revolute,

yellow, somewhat sprinkled with pink dots. March.
Cent. Amer. B.M. .5840.—A plant of striking appear-
ance.

pardina, Batem. Pseudobulbs 4-7 in. high, .st.-like,

sheathed by the ba,ses of the lanceolate, striate Ivs.,

which are 4 times as long: raceme nodding, many-fld.,

shorter than the Ivs.; fls. yellow, spotted with reddish

purple, fragrant, crowded on the upper end of the stalk;

.sepals and jietals ovate, pointed, convergent; labellum
nearly like the segms. but with 2 lateral acute lobes.

July, Aug. Mex. B.M. 3900. F.C:. 3:113.—A curious

anfl rather rare plant. Var. unicolor. Hook. {M. cilrhm,

Hort.). Fls. of one color, all yellow. B.M. 3879. I.H.

1:2.5. G.C. III. 14:181. Var. aurantiaca, Rolfe.

Sepals and jx-tals golden yellow; labellum yeUow.
I.II..39:144.

Buccinator, Lindl. Plants 1-2 ft. high: Ivs. lanceo-

late, membranous, striate: fls. pale green, with an

2389. Morisia hypogaea. ( X ' ;)

ivory-white lij); sepals linear-oblong, the lateral ones

refl('X(Hl; petals erect; labellum subrotund-cuneate, with

the sides rf)lled back, giving it the appearance of a
trumpet. April. Mex. B.M. 445.5 (M. lentiginosa)

.

Var. aurantiaca, |{olf('. Differs in its golden fls. B.M.
8041. Var. Rolfei, Hort. .Sepals and petals
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bronzy p"ci'n; lahoUiitu rosy iTimson.—This plant is

t'xln'nioly v;ii'ialili' in color, ranging from nearly white
to chocolati'-brown, tho various forms being either
spotted or plain, lis forms have been described under
at least 7 distinct specific names.

luxata, Lindl. Pscudohulbs 4-0 in. long: sheathing Ivs.

1-2 ft. long, n;irro\v-lani-eolate, plaited: raceme much
shorter; fis. 2 in. diani., rather fleshy and globular,

lemon-yellow, with a dark brown streak down the
labelluni' sepals ovate-lanceolate; petals oblong, con-
cave; labellum hemispherical, concave, obsoletely
3-lobcd, July. Mex. B.R. 29:.3:3. R.H. 1889: 132.—
\'ery fragi'ant. The fls. arc remarkably distorted. Var.
ebumea, Ilort. Fls. creamy white. This is a very
effective plant, superior to the tjTje. G.C. II. 18:145.
l.H. 34:35.

M. Oberlaitderianum, Lehm &. Kriinzl. Sepals and petals
lenion-color. rose-spotted; lip apricot, with large spots of same
color. N. K. Amcr. G.C. III. 2S;31S.

—

M. revoliilum, Ro\ie. Fls.
cinnabar, with a yellow lip; sej)als and petals lanceolate, acute or
acuminate; lip 3-lobed, tne midlobe acuminate, reflexed. Peru.
B.M. S390.

—

M. WoUerianum, Kranzl. Resembling M. Buccinator:
racemes up to 10-fld.; fls. orange-brown. Peru.

Heinrich Hasselbring.
George V. Nash.j

MORMOLYCE (a bugbear or phantom, probably
referring to shape of flowers). Orchidaccx. One Mexi-
can epiphytic orchid, M. ringens, Fenzl {Trigonidium
riiigerts, Lindl.), of the Maxillaria group: rhizome
creeping: st. verj- short, with 1 coriaceous rather long
If. from a globose pseudobulb: scajie leafless, slender,

with 1 medium-sized yellowish green inodorous fl.;

sepals spreading; labellum with erect lateral lobes and
short middle lobe; column incurved; poUinia 4, ovoid.

MORNING-GLORY: Ipomcea.

MORRENIA (Professor Charles Morren, Belgian
botimist). Aschpiadacta!. Two pubescent twining
shrubs of S. Amer., allied to CjTianchum, but differing

in its convex 2-lobed
stigma (flat or concave
in CjTianchum) and the
tubular corona, which is

longer than the pistils,

villose on the inside, and
conniving over the pis-

tils. A few other species

have been added more
recently. The Ivs. are
opposite and hastate.

M. odorata, Lindl., is

more or less in cult.,

and is listed in S. Calif.

It has white very fra-

grant fls. in dense cymes
in the axils; sepals 5,

linear; corolla rotate, the
lobes wide-spreading and
acuminate; corona tubu-

lar, .5-lobed. Argentina and Paragu;iy. Has merit for
the agreeable vanilla fragrance of its inconspicuous fls.

H.U. 5, p. 129. M. brackystephana, Griseb., is a climber
from Argentina with ovate, acuminate, hastate or cor-

date Ivs., and loose axillary cymes of jnire white star-

shaped vanilla-scented fls. j^ j^ y

MORUS (the ancient Latin name). Moracia'. MuL-
BEKKY. Ornamental and fruit-bearing small trees.

Unarmed, fls. dirpcious or mona>cious, both sexes in

small hanging axillary catkins, the males soon falling

(l-'igs. 2390, 2391); calyx 4-parted; stamens 4, the fila-

ments partially inclosed in the calyx-lobes (Fig. 2392):
pistillate fl. with one 2-celle(l ovar>' and 2 stigmas, an<l

the 4. calyx-lobes adherent to the ovary (Fig. 2393)
becoming flesh}' and cf)hering into a long multiple fr.

which suggests a blackberry in external appearance

2390. Stami-
nate catkin of

Russian miil-

beny. (Natural
size)

2391. Pistil-

late catkin of

Russian mul-
berry. (Xatural

size)

(Fig. 2394): real fr. :in ovate compressed little achcne,
covered in the pulpy mass, 1 for every fertile fl. re|)re-

.sented in the aggregate fr.—Temperate regions oi the
Old !ind New World. About 100 species of Morus have
been described, but Bureau, DC. Prodr, 17:237 (1873)

2392. Stamioate flower of

Russian mulberry.
(Enlarged)

2393. Pistillate flower of

Russian mulberry.
(Enlarged)

reduces them to 5; probably 10 or a dozen species
rejjresent the genus as now known. Two species are
native in the U. S. Some of the names are now referred

to other genera. Many of the names represent cultural
forms of M. alba.

Mulberries are grown as food for silkworms and
for the edible fruits. The silkworm mulberry of his-

tory is M. alba, and the fruit-bearing mulberry of his-

tory is M. nigra. Yet, strangely enough, the leading fruit-

bearing varieties of North America, are derived from
M. alba (see Bailey, Bulletin No. 21, Cornell Experi-
ment Station, and "Evolution of Our Native Fruits").
The native iV. rubra ha.s also given varieties which are
grown for their fruits. The silkworm mulberry of the
Chinese is M. multicaulis, by some considered to be a
form of M. alba. This was introduced into North
America early in last century, and for a time there was
the wildest speculation in the selling and planting of
the mulberry tree, and in the rearing of silkworms.
These efforts have now largely passed away in North
America. M. mullicaulis gave rise to one variety
which was jjrizeil for its fruits, the Downing. This
variety is now little known, but the name has been pop-
ularly but erroneously transferred to a good variety of

M. alba (the New American).
In North America the mulberry is known chiefly as

a fruit-bearing tree, although it is never planted
extensively and the fruit is scarcely known in the
market. Two or three trees about the home grounds are
sufficient to supjily a family. The fruits are sweet and
soft. To many persons they are too sweet. Because
of their sweetness they are of little value for culinary
uses. They usually drop when ripe. They are har-
vested by being shaken on sheets or straw. Birds are
exceedingly fond of them. In the East and North, varie-
ties of M. alba are chiefly growii, as the New American
(frequently cultivated as Downing), Thorbum and
Trowbridge. On the Pacific coast and in some parts
of the South, varieties of .1/. nigra are grown, particu-
larly the Black Persian. In parts of the South forms
of the native M . rubra are grown, as Ilicks and Stubbs.
The.se are popular for planting in hog pastures, as the
animals like the fruits. The mul-
berry thrives in any garden soil. It

does well even on thin gravels and
rocky slopes. For fruit-bearing pur-
poses, trees may be planted from 20
to 40 feet apart.

The Russian mulberries are off-

shoots of ,1/. alba. Their particular
merits are great hardiness to withstand
cold, drought anfl neglect. They are

u.seful for low windbreaks and ;ilso for

sheared hedges. They have become
popuhir on the Plains. They are readily
propiigated by seeds, and the result-

ing jihmts ;ire variable. Now and then
a large-fruited form ai)pears ;tnd it 2394. Fruit of
•;..i.v o.' luuned and i)ropagated, but Morus alba,
for the most jiart the Ilu.ssian itnilberry i Natural size)
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luis little merit for its fnuts unless one desires to feed
the binls.

Variotii-s of iinilborries aro now readily worked on
seeillinp of the Russian. One of the most sueeessful

grafts is S. D. Willard-s nietliod. shown in Fit;. -395.

I

6 t

2395. A method of grafting the mulberry, a, the cion; b, matrix
to receive cion; c, the graft tied; d, the graft waxed.

The grafting is performed in spring when the bark will

slip, using cions which have been kept perfectly

dormant or on ice; a is the cion, the lower part being
cut thin so that it will enter readily between the bark
and wood of the stock; b is the stock, with an incision

made through the bark essentially- ;us for shield-bud-

ding; e shows the graft bound with cord or raffia; d
shows the completed operation, the
work being covered with wax.
iMorug mullicaulis grows from cut-
tings in the South. These cuttings,
with the buds removed to prevent
sprouting, are often grafted before
they are planted with a long cion of

the desired variety (see Fig. 1691).
The cutting acts as a nurse, and
the cion takes root of itself if set
deep enough.

There are many mulberries with
ornamental forms. Of these, the
most popular in America at present
is Teas' weeping, a chance seedling of the Russian mul-
berrv' tribe. When grafted several feet high on straight
Russian stock, it makes one of the best of small weep-
ing lawn trees (Fig. 2H90). It originated on the grounds
of John C. Teas, Carthage, Missouri, about 1883.
Various cut-leaved forms, mostly of M. alba, are seen in

fine collections, of which the form known as M. vertosa

(Fig. 2397) is one of the best. The foliage of mulberries
is interesting because so variable. Even on the same
tree there may be leaves of several forms, while differ-

ent trees of the same species may show strong individ-
ual traits. The most striking variations are in the lob-

ing of the leaves.

A. Ia's. mostly bright and glabrous above., and usually glossy.

B. Style very short or pTactiriilbj none.

Slba, Linn. White
Mulberry. P'igs. 2398,
2399 B. Lvs. hght green,
rather small, smooth or
very nearly so above
and often shining, the
veins ))romineiit beneath
and whitish, variously
lobed or divided, the
basal lobes unequal, the
teeth large and for the
most part rounded or
nearly obtuse, the
branches gray or gray-
i.sh yellow: fr. variable,

usually narrow, i-2 i...

long, white or violet.

very sweet. China.

—

Afnnis alba has been cult, from
the earliest times, chiefly for feeding the silk-worm.
It is a frequ(>nt tree along roadsides and in the old
yards in the eastern states, where the trunk some-
times attains a diam. of 2 ft. This half-wild form usu-
ally has rather small rounded shining lvs. with very
large romided teeth, ;ui(l bears small whitish or violet
frs. which are very sweet. Sometimes the frs. are an
in<'h long, but they are oftener only half that length,
and one sometiines finds trees on which the frs. are
ban'ly '4in. long. Now anil then a tree bears fr. nearly
or (]uile black. Binls, poultry and hogs are fond of
these mulberries. The trees are usually very thick-
loi)pe(i and bushy growers, but sometimes one is seen
which, when young, lia.s branches as straight and trim
as a Northern ISpy ap|)lc. These half-wild trees are
seedlings, and this ac(X)unts for their variability. Var.
pendula, Uip]). Branches slender, drooping. Var.pyram-
idalis, Ser. (v.ir fasligiala, .Schelle). Tree of pyramidal
form: lvs. acute, usually lobed. Var. laciniata, Beis.sn.

(var. skck'toniana, Schneid.) Skeleton-leaved Mul-
berry. Lvs. regularly and deeply divided into narrow
lobes, tlie terminal lobe and usually two of the lateral

ones with very long points: a distinct and graceful form.

Var. tatarica, Loudon (M. laldrica, Linn.). Rus-
sian Mulberry. Fig. 2400. A hardy type of M. alba
which was intro. into our western states in 1875-77 by
the Russian Mennonites. It differs little from the type

of M. alba in botanical characters. As
connnonly seen, it is a low-growing
very bushy -topped small tree with
small and much-lobed lvs. The fr. is

. ..-V-^jS..- .,.-4j<wir- -

2394. Teas' weeping mulberry.

2397. The venosa mulberry.—Moms alba
var. venosa.

usually very small and insipid, and varies from creamy
white to violet, and almost black.

Var. venSsa, Del. (var. nervdxa, Lodd. Var. fibrdsa,

Ser. M . uriics'fdlia, Hort.) . Fig. 2.397. Lvs. contracted
and jagged, and very strongly marked with many white
veins. It bears fr. ) 2in. long. Among the horticul-
tural curiosities this tree should find a place, although
it is not grown by our nurserymen. Its ornamental
value is considerable, especially when striking effects

are desired. Rare in Amer. The history of this mul-
berry is obscure. Delile described it in a French report
as long ago as 1826; of horticultural origin.

The variations of this species allow of many Latin
names to be applied. The following names, which
one may find in horticultural literature, are referable
to M. alba: byzanlina, cedronaif), colombassa, constan-
tinnpnlitana, Fegyvernekiana, glohnxa, intermedia, italica,

laciniala (of some), lucida, tne.mbranacea , macrophylla,
MoreUii, Morettiana, romana, roi:ca.

BB. Style evident or even prominent.

japonica, Audib. (M. dlba var. styldsa. Bureau).
Lvs. u.sually large, dull, rather thin, long-pointed, the
rounded teeth very large and deep, or the margin even
almost jagged, the lvs. upon the young growth usually
deeply lobed. China, Korea, Japan.—This species has
been intro. into this country, but apparently is not
much known. It is tender in the N. when young. The
fr. is d;\scribed as short-oblong and red.

\
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2J98. Moras alba. (XJi)

AA. Lvs. dull green, mostly rough or pubescent.

B. Full-grown It's, more than 4 in. long.

multicaQlis, Perr. (.1/. dlha var. mullicaulis, Loud.

A/, lilha var. latifolia, Bureau. M. sinensis, Hurt. M.
latifoUti, Poir., which Bureau refers here, is jirobably

M. indica, Linn.). Fig. 2399A. A strong-growing small

tree or giant shrub, with dull roughish an<l very large

long-pointed lvs., which are seldom or never prom-
inently lobed, and which are often convex above,

bearing black sweet fr.: style evident. China, where
it is apparently the chief silkworm mulberry.—Once
much grown in this country, but not now well known,
particularly not in the N.

nigra, Linn. Black Mulberry. Lvs. dark, dull

green, rather large, tapering into a prominent point,

commonly ven,' rough above, usually not lobed, the

ba.se equal or ver>' nearly so on both sides, the teeth

rather small and close, the branches brown: fr. large,

comparatively thick and fleshy, mostly dark-colored.

The black mulberry is a native of Asia, probably of

Persia and adjacent regions.—This is the species which
is cult, in the Old World for its fr. In Amer. it is very
little grown, although run wild now and then ab(jut

grounds and along roadsides. It is not hardy, except in

protected places, in New England and N. Y. The
Black Persian mulberrj' of the S. and of Calif, is

probably of this species.

r&bra, Linn. Native Red Mulberry. Fig. 2401.

Lvs. usiually large, ver>' various, those on the young
shoots deeply lobed with ven,' oblique and rotmded
sinuses in the base of which there are no teeth, the upper
surface rough and the lower one soft or variously

pubescent, the teeth medium or comparatively small

and cither rounded or blunti.sh: fr. deep red, or when
fully ripe almost black, variable in size, often ycrj- good,

nearly always having an agreeable slight acidity. Mass.
to Fla., Kans. and Texas, mostly in rich soils and bot-

tom lands. S.S. 7 :320.—This native mulberrj' has been
tried for the feeding of silkworms, but with indifferent

success. At least 3 of the named fr.-bearing mulberries

belong to it, and a yellow-lvd. mulberry, which is

somewhat grown for ornament, also appears to be of

this species. The characteri-stic lobing of lvs. on the

young growth is shown in the upper spray of Fig. 2401.

The nearest approach to this lobing is in the Japanese

(Moru.s japonica), and this

affords another of those inter-

esting parallelisms which exist

between the Japanese and E.

American floras. The red mul-
berry is the largest tree of the

genus. In the S. it often attains

a height of 70 ft. and a diani. of

3 or 4 ft. The timber is used

for posts and light, woodwork.
Var. tomentosa, Bureau (A/.

totnentosa, Raf.). Lvs. very soft-

pubescent and whitish beneath,

often glossy but rough above.

Texas.—A large-fruited form of

this was intro. in 1889 by T. V.

Munson as the Lampasas mul-
berry.

BB. Full-grown Ins. usually 3 in. or less long.

celtidifolia, HBK. (A/, meiicana, Benth. M. micro-

phijlla, Buckl.). Much smaller tree than M. rubra,

rarely more than 2h ft. tall, and with smaller and
smoother lvs. and smaller, sourer black fr., which
ripens earlier and is not so good: lvs. cordate-ovate,

more or less lobed, mucronate-serrate, nearly smooth on

both sides: fr. short-ovate or sometimes nearly globu-

lar. Texas and Ariz, to Peru. S.S. 7:321.—Occa-
sionally jilanted for its frs. L. H. B.

MOSCHOSMA (from the musk-like odor). Labidtx.

In recent years there has come into prominence in

European gardens a showy-flowered small shrub or

tall herb from tropical and southern Africa under the

name Moschosma riparium, but which N. E. Brown
now refers to Iboza. The plants belonging to Iboza,

2399. Leaf of Moras
alba at B; of M. multi-

caulis at A.

2400. Russian mulberry.—Morus alba var. tatarica. ( X K)
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Bro\m wrilos, "huvo l\ltlioito boon ivforrtvl to Mos-
chosnia, Init tlu-v tlilTor oiitiivly from tlial nciiiis in

habit, calyx ami corolla, ami in luivins; unisexual

flowers, with the soxcs on dilTcrciit plants. 'I'lic small

size ami form of the ciyoUa ami the arranticnu-nt ami
sjinwii of the stamens is somewhat liki' thai of Mentha,"
next which he consiilers this p'niis shoulil he placed.

Iboza iKafir name of /. ri/xirio) has more than a

dozen siH>cies in S. and Trop. Afr.: fls. verj- small,

dia>oio\is. the males larjier and beariiiK an abortive

ovar\' or style; calyx minute, 15-lobed; corolla very
small, with funnelform tube and more or less iniequally

4-5-1oIhhI limb;
stamens in male N ^^^>
fl. 4, fret^ and ., \ "^'%"5^ ^<.
s<M)arate: ovary "~""^^, C^^^^4
4-lobed: nutlets

erect, oblong or
ovoid, ilorsally

compressed.

Moras rubra, a native mulberry ( X J 3)

uSee page 2071)

Ibdza rip&ria, N. E. Br., or Moschosma riparium,
Hochst. .Stout, 2-5 ft., perennial, the .st, branching
and obtusely 4-an(;led: Ivs. broadly ovate, most of

them notched at base and otherwise toothed: fis. very
numerou.s, in erect ))anicles above the foliage and there-
fore conspicuous althouKh small, creamy white with
dark anthers. G.C. III. 31 :122; 3.5:.31. Gn. 61, p. 121;
fjo, p. 37; 69, p. 69. Gn.W. 20:90. G. 24:30.—An
excellent bloomer under gla.ss Dec.-Feb. After bloom-
ing, the plants may be cut back and g(Kjd .shoots

secured for cuttings for the next winter's bloom. It is

handled much like salvias and the species of coleus.

L. H. B.

MOSS. A general name for many humble green
plants of the crj-ptogamia (so-called flowerless plants),

mostly with distinct steins and foliage leaves. In North
America there are about 1,000 sjiecics, distributed in

various families. They have solitary, or rarely clustered,

mostly stalked spore-cases or capsules arising from the
apex or side of a leafy stem (Fig. 2402). The capsule is

covered with a thin cap or calJ^)tra (c) which is shed at
maturity. The capsule opens by means of a lid or
ojierculum (o), and the orifice is usually guarded by
one or two rows of teeth, or peristome. A fuller discus-
sion of the structure ;inil relationshijjs of the mosses
will be found in \'olunie 1, on i)age 6. The mosses are
not horticultural plants. Sphagnum mo.ss is much
used as a packing material and for holding moisture
about pots, and as a medium in which to sow delicate
seefis, but it is collected from bogs and n(jt grown for
the puijKJse. Club-moases are not true mosses but
lycopodiums (utte Lycnpodium and Sdriffirudla) . The
"moss" on fnjit and other trees is mostly lichen. The
Horida or Spanish moss is a flowering i)lant (.see

Tillarulma).

MOSS PINK: f'IM,z rulndtUa.

MOULDS, MOLD. The term mould is applied to

any small fungous growth which appears on decaying
organic matter, such as fruits, both fresh and pre-

served, vegetalilcs, and so on. The nioul<ls are very
sini|ile fungi producing immense numbers of spores, a
fact which accounts for their presence everywhere,
in the air,- in dust, and on all exposed bodies. As a
rule, these fungi are not directly injurious to plants;

they are normally saprophytes and ])erfi)rm a great

service in disorganizing organic matter which would
otherwise accumulate on the earth. ,\ few of the

sjiecies may become jiarasitie. Thus, species of Botrytis

often attack lettuce in forcing-houses

which :u'e too close aiul dani]). Car-
nation buds and violet )>lants are also

frequently injured by Botrytis. The
mould-like growths occurring on
bo.ards in damp cellars or in green-
house benches are sterile mycelia of

higher fungi. These do not attack
plants, but sometimes, as in the case

of violets, grow over and smother the
plants. The so-calknl sooty moulds
constitute the small family of the
I'erisixiriacea". They receive their

name from the fact that they form
dark olive-green or black coatings on
the twigs and leaves of plants on
which they grow. They are not para-
sitic but live for the most part on the

honey-dew secreted by insects and
sometimes on the insects themselves. Apparently littb

<lirect damage is caused to plants by these fungi.

It has been foimd in laboratory experiments with
isolated leaves that those freed from the fungous
coating absorb more carbon-dioxide and liberate more
oxygen than leaves coated with the fungus. The
extent of injury arising from interference with physio-

logical processes on account of shading and the pos-

sible closing of the stomata under natural conditions

has not been generally determined, but it is certain

that orange and lemon trees sometimes suffer serious

injury, in fruit and foliage, brought about in this way.
The sooty moulds are mostly confined to tropical and
subtropical regions where they are abundant on many
kinds of plants. They occur occasionally in greenhouses
on coriaceou.s-leaved coolhouse plants, such as oleander
and evonymus, which were forinerly more generally

grown. With the advent of present-day heating sys-

tems and the introduction of the practice of growing
r.apidly shifting crops, these fungi, never of great

significance, have practically disappeared from green-

houses. The following are among the more common
forms of sooty moulds: Dimcrosporium mmigifera, on
mango; D. pulchrum, on privet, lonicera and cornus;

A/iiDnporium salidnum, common on leaves of woody
plants; A. Foolii, on greenhouse plants; Capnodium
fiedum, on oleander; C. guajavse on guava and other
tropical shrubs and trees; Meliola Peri,zigu causes con-

siderable injury to citrus trees in Florida by coating the

leaves and fruit. The numerous forms occurring in the

tropics have not been fully investigated. See, also.

Diseases and Fungi. Heinrich Hasselbring.

MOUNTAIN-ASH: Sorlms Aucuparia. M.-Ebony: Bauhinia.
M.-Laurel: K'limm, particularly A'. Uitifolia. M.-Mahoe: Hibiscus
tl'itii.-i. M.-Mahogany: Cercocarpus. M.-Mint: I'l/rnnnthemum.
M.-Rose: Aittiijitruin.

MOURNING BRIDE: Scabiosa.

MOVING PLANT: Desmxlium o!/rans.

MUCKLAND-GARDENING. In recent years
there has been a large develoi)trient of truck-gardening
in swam|)S, bogs and similar areas that have been
drained and improved. These areas have deei) black
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soil, vtn- acl:i)itiil)l<' to onions, k'tturc, ccli'ry and cer-

tain other crop.s, ami .s])eeial methods have been
di'V('l()|i('d on thcni, so much so that nui('khind-|i:arilen-

insj has liei-onie ahnost a special department of horti-

cultural operations.

Location.

One should be careful in selecting muck, as poor
muck will not yield jjaying croi)S. A patch of muck
that can be drained so that the water-table will be 23-2

feet from the surface, is most desirable. It shoiild be
so located that a running stream of water will flow
through or near the nmck, which will kec]) it moi.st

during a dry spell. Never buy any new muckland for

gardening purposes if it is not covered with a good crop
of timber or weeds. Muck covered with a thrifty

growth of elm, black ash, and soft maple, will give
good crops when brought under cultivation. Cedar
and spruce muck are not so good for all kinds of muck-
land crops. If a muck tract has been cleared from tim-
ber and is not cidtivated, it should grow a very thrifty

crop of swamp weeils; if it does not show a good growth
of weeds it should be avoitled.

Endeavor to locate near a railroad or on a good
improved highway. Good mucklands yield large and
bulky crops and the cost of long hauls to market or
the railroad will be very high. In a few years the
extra expense of drawing the crops to market will

exceed the first cost of the muck itself. It is also advan-
tageous to locate where one can ship on .several good
railroads. It will give a wider range of markets and a
lower freight rate.

It is well to have the muck-garden near a large body
of water. Muckland so located has a much longer
growing season. The water warms the air during the
cold nights in the fall, and many times saves the entire

crop from a frost. It also cools the very hot air during
the midsummer.

Clearing arid preparing for cropping.

If the muckland is covered with a heavy growth of

timber, it should be cut down and the stumps removed.
There are many ways of clearing and removing the
stumps, either dj-namite or stump- pullers working
yen,' well. The holes should be filled up before jjlow-

ing. and all the roots that the plow comes in contact
with removed. A good disc-plow does better work on

newly cleared land, as the small
roots will not clog a disc as they do
a moldboard plow. Com is a good
crop to which to plant new muck-
land, as it will grow well and helps
greatly to subdue the land. The
following year the land may be
planted to garden crops providing
it has been well cultivated while the
com was growing, and carefully pre-

pared and fitted to receive the
muck crops.

Drainage.

AU mucklands must have good
drainage or they will not yield

paying crops. The water-table
.should be 2' 2 feet from the surface

to give best results. In order that

the water may be lowered to the
same level throughout the tract, it

will be necessary to construct main
and lateral ditches. The latter

should be placed from .5 to 10 rods

apart, according to the condition of

the muck. If the muck is coarse

2412 Hair-cap •'"'' fibrous, the lateral ditches may
m ss.— Poly tri- ^"•' placed farther apart; if it has

chum commune. reached a more iidvanced stage of

decay so that it is fine and iiulverized, the lateral

ditches must be ]ilaced closer together. If the natural

fall in the main ditch is not sufficient to give ami)le

drainage and the water-shed from the uplands is not
too great, artificial drainage can be installed and will

prove very profitable. The water should be led to the

lowest point in the main ditch and a pumping-station
installed, with which the water is elevated. When arti-

ficial drainage is used, the land should be .surrounded

by a good dyke and should have a ditch all around
the muck on the inside of the dyke leading to the

pumping-station. There are many muck-gardens oper-

ated by this system of drainage that are producing
gootl crops. They are not affectetl by a drought as

are the higher located muck-gardens. The expense for

power is not very high, if one has a good outfit for

pumping.

Fertilizers.

All mucklands in the northern states are very rich in

organic matter, fairly well supplied with phosphoric
acid and low in potash, and very high in nitrogen.

Samples of muck taken from various sections show by
analysis that they contain materials as follows

:

Organic matter from 82.5 to 88.7 percent.
Nitrogen from 1.8 to 2.42 per cent.

Phosphoric acid from .27 to 1.9 per cent.

Potash from . 15 to .26 per cent.

Calcium-oxide from 4.2 to 6.3 per cent*

However, the plant-food found in muck is not
available to garden cro])s in large enough quantities

to warrant the growing of such crops without the

use of commercial fertilizer or stable-manures. When
muckland is brought under cultivation, it renders

some of the plant-food available to the crops, but it

would mean failure to any grower if he did not use

fertilizer of some kind each year. A brand of fertilizer

containing about 2 per cent nitrogen, 8 per cent avail-

able phosphoric acid and 10 per cent ]jotash, is a good
mixture with which to start the crop. If the growth
is not fast enough after the crop is well started, apply
nitrate of soda. By watching the growth of the crop,

one will soon learn what to apply.

Many growers apply about 1,000 pounds of 2:8:10
fertilizer to the acre in the s))ring just before the crop

is planted and work it well into the soil and then apply
from 400 to 1,000 pounds during the growing season.

Some growers prefer to api)ly all the phosphoric acid

and potash in the spring and then feed the crop on
nitrogen alone during the growing season, using nitrate

of soda, dried blood and tankage. Not more than 400
pounds of nitrate of soda to the acre is used at one time,

imless the ground is very cold and wet in early spring.

Such crops as onions, lettuce, carrots and beets do not

need such large amounts. Spinach will respond greatly

to a liberal application of nitrate of soda. One grower
has raised sixteen tons of spinach to the acre and
harvested the crop by June 8 by applying 800 pounds of

2:8:10 to the acre before sowing the seed and 600
pounds of nitrate of .soda to the acre when the crop was
well started. Twenty-five carloads of celery were also

grown on 8 acres by using .3,000 pounds of commercial

fertilizer, 4:7: 10 brand, before planting, and side-dress-

ing with fish tankage every two weeks, making three

applications during the seaison after the crop had
started and using 1,200 pounds of tankage to the acre

in the three apiilications. However, this celery wa.s

grown under irrigation. It is not advisable for anyone
to use that amount of fertilizer unless he thoroughly

understands the health condition of the celery croj), as

he may spoil the entire crop by .so doing. Such crops

as onion and celerv should produce a good yield by
api)lying from 1,000 to 2,000 pounds of 2:8:10 to the

acre during the sea.son. Lettuce, carrot.s, beets and
potatoes should do well on 600 to 1 ,000 pounds to the

acre. Spinach will do well on 500 pounds of 2:8:10



2t)74 MUCKLAND-GARDENING MUEHLENBECKIA

and 500 fwunds of nitrate of soda to tho acre. Never
sow spinach on a new muck, jvs it will not do well.

VtiftUiblc crops adai>tcd to muckland.

The main croiw grow-u on nuickland in the north-
eastern states :ire onions, celery, and lettuce, but there
are many other crops that yield good returns to the
gmwer. PotatiH\s growni on muckland are, ;us a rule,

not very pood for catinu purposes hut they make the
choicest kind of seed stock. .V good business could be
workeil up on muckland-prowni seed i)ot aloes.

Sweet ixam grows very well on uuu'k and the yield
is hirge. but it must be grown for caniiiiin purposes a.s

the se;ison is not long enough fully to inatiue the croj).

Pciis for canning purposes do well. Beets for winter u.se

or for canning while small yield large crops. Carrots
jneld enormous crops of excellent quality. Parsnips
do well on well-drained muck but not unless the water-
table is low. Horst>-radish grows to i)erfection and the
Quality is good. Spinach grows better on old mu<'k
than on any other kind of soil, and the quality is far
suiK-rior to upland spinach, as it is entirely free from
grit. .-Vsjjaragus grows to [jerfection on well-tlrained
muck but tlie water-level must be kept down below
the crowns during the winter months or it will rot them.
Cauliflower grows well on muckland. Cabbage does
very well on shallow muck, but is likely to head soft
on deep muck, .\sters and sweet peas for cut^flowers
grow to perfection on muck, and there is a good demand
for the blossoms in the large cities. GlaxlioH grown for
bulbs do very well on muck.

Tillage and handling of muckland.

There are many different opinions as to how muck
should be tilled. Some grow-ers believe in deep plowing
so as to get the best of conditions possible for a good
root-growth. However, deep plowing should never be
practised in the spring. If virgin muck soil is brought
to the surface in spring or sunmier, it will bake and
fonn lumps much hke soft coal, and will not hold
the moisture and therefore the crops will not do well.
The deep plowing should be done in the fall after the
frost has worked on the virgin subsoil which when
brought to the top becomes pulverized and will be in
fine condition for crf)pping the next spring. When the
frost is out of the ground in the spring, break the .soil

up thoroughly with a cultivator to a depth of 6 inches,
and put on the first application of fertilizer. Work
this well into the soil by dragging it three or four times
and then go over the land with aleveler, after which the
seed is sown.
Deep cultivation in the early spring helps to dry out

the soil and wanns it up, antl causes the roots of the
crop to work dt^eply into the ground. A.S the crops grow
and the weather and soil wann up, cultivation must be
continued, but of less depth so that the roots are not
cut off. If shallow cultivation is practised at first, the
root-growth will all bo near the surface and when
dry weather sets in, roots will have no moisture and
Jhe plants stop growing until they can send roots down
mto the moist soil. A mulch of dry muck for a dejith
of 1 or 2 inches will carry the crop through a dry .spell

in good condition. In w('t weather the land should be
left in ridges after cultivating, as this helps to dry it.

In dry weather, however, it should be left as level as
possible in order to hold the moisture.

IIenhy Greffrath.
MUCUNA (Brazilian name). Lt-gumindsff^. Under

thi.s name several annual bean-like vines have been
grown in the .southern states for forage, green-manuring
and ornament. The genus, as accepted by the stand-
ard work.s, has recently been divided, however, and the
plants cultivated in this country are separated under
Stizolobium (which see).

Mucuna, as thus rc-fiefined (Bart, Bull. No. 141 Bur.
PI. Ind., U.S.Dept.Agric.,and Piper & Tracy, Bull. No.

179, same), is a genus of perennials, whereas Stizolobium
is aimual or essentially so; in Mucuna, the hiluin on
the seed is much elongated and biind-like, extcMuling

nearly all the way aroimd the seed; in Stizolobiimi, the
hiluni is linear, elevated and oblong-craleriform, extend-
ing from one-fifth to nearly one-fourth of the circum-
ference of the see<l; there are also marked differences in
germination. As thus restricted, Mucuna appears to
have no species cult, in this country. l_ jj_ 3_

MUEHLENBECKIA (after Dr. Muehlenbeck, a
Swiss phj-sician). l'(ilygiinarca\ A rather small group
of climbing m- erect, usually slightly shrubby plants,

all inhabitants of the South Temperate Zone.
Leaves alternate, with sheathing stipules at the base:

fls. imisexual, small, f;iscicled in the If.-axils; iierianth

with .5 nearly equal lobes; stamens 8; ovary I-celled,

1-ovuled; styles 3; achcne obtuse or acute, 3-angled,
crustaceous, about equaling the succulent perianth.

Ornamental plants, viu'ious in appearance. Species
about 1.5.

A. Stigma fringed.

B. Sts. very flat and broad.

platyclada, Meissn. (Coccdloha platydada, F. Muell.).

A very interesting, erect, .slirubby plant with broad,
flat, ribbon -like, glossy, tlelicately striate branches
replacing the Ivs., which are scanty or entirely want-
ing: Ivs. membranous, oblong-lanceolate, sometimes
hiistatc: bracts and stipules very short: fls. white, in

few-fld. clusters: achenes included in the fleshy peri-

anth, which at maturity is bright red or at length deep
purple and quite showy. Solomon Isls. B.M. 5382.—
Frequently grown in greenhouses because of the odd
flat sts. and showy fr.

BB. Sts. slender and nearly terete: Ivs. fiddle-shaped.

varians, Meissn. Somewhat shrubby at base: sts.

smooth, herbaceous, filiform, twining; internodes
elongated: sheaths white, narrow, 3 lines long: Ivs. 1

in. or less long, petioled, ovate, acuminate, deeply lobed
at the middle on each side, fidiUe-shaped ; sinus broad
or narrow-obtu.se; otherwise entire: racemes axillary,

soUtary or in 2's, simple or bifid, forming a tenninal
leafy panicle 3-4 in. long; fls. subsessile, similar to those
of Polygonum aviculare. Habitat (?).

AA. Stigma papillose.

B. Sts. low, rarely tmining: Ivs. 3-5 lines long.

complexa, Meissn. Wire Plant. A twining or
drooping, somewhat shrubby plant: st. slender and
much-branched, glabrous except when very young: Ivs.

very small, 3-5 fines long, light green, about equahng
the petiole, mostly fiddle-shaped, rarely hastate ; sheaths
small, tubular, deciduous: fls. 1-6, in somewhat race-

mose, pubescent clusters, green and inconspicuous: fr.

with a succulent, transparent, whitish, persistent

perianth. New Zeal. B.M. 8449.—A graceful basket
plant. Fr.-clusters glistening, showy. It is sometimes
called Polygonum by florists. A popular high-climbing
vine in Calif., on chimneys and elsewhere. Of variable

habit.

BB. Sis. coarser, twining, reddish: Ivs. larger.

chilensis, Mei.ssn. Somewhat shrubby, glabrous:

branches strongly sulcate, loosely twining, angular,

"bright red:" Ivs. somewhat fleshy or coriaceous,

jietioled, triangular or hastate-cordate, ovate, oblong
or lanceolate, truncate or attenuate at base, 1-nerved;

margin entire, somewhat revolute, smooth: racemes
axillary and tenninal, solitary, simple, lax and leafless,

ran^ly Cf)ntracted; bracts about equaling the pe<licels:

achenes subglobose, 3-angled. Chile and Peru.

^f. adpresnu, MciMsn. Lur^c, diffuse, bushy plant, wittl small
pink fla, in paniculate spikes; Ivs. up to 2 in. long, broadly oblong,
often cordate, Rlabrous. Austral. B.M. 3145 (as Polygonum).

—

Cult, in Ea.—M nana, Hort. , is said to be a dwarf form. The
botanical status is uncertain. ir v| WiFCAND
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MUHLENBERGU (Dr. H. Mulil.iibciK, wlio wrote
a work upon American grasses in 1S17). Sometimes
spelleil Muchlfiihcrgia. Gramiru'3'. Spikelets l-fld.;

lemma firm, mucronate or awiied. About tit) sjjecies,

mostly American. M. racemosa, 138P. (M. glonurata,

Trin.). An erect perennial, with rather short ai)pressecl

Ivs.: jianicle contracted and spike-like; glumes nearly
Ofjual, 1-ncrvcd, extending into short awns; lemma
K)nger than empty glumes, excluding the awns. Dept.
Agric, Div. Agrost. 7:109. Wet ground, nearly
throughout N. U. S. A. S. Hitchcock.

MUILLA (an inversion of Alliimi). L/iliacese. Bul-
bous plants closely allied to Allium.

Perianth subrotate, persistent, of 6 nearly equal
slightly united segms., spreading, closely 2- to 3-ncrved;
stimiens in one row at the base; anthers versatile; fihi-

ments slightly thicker at the base; ovules 8-10 in a cell;

style club-shaped, persistent and at length sjjlitting:

caps, obovate or subglobose, sessile or nearly so: fls.

greenish white : pedicels not jointed: Ivs. several.—One
species from Calif., W. Nev. An unimportant plant
advertised by si)ecialists in Pacific coast bulbs. It has a
slender scape 3-12 in. high, bearing early in the year an
umbel of 5-15 greenish white fls., each about '21"-

across. Differs from Allium, in that instead of a true
bulb it has a fibrous-coated corm, and also, lacks the
onion-like odor.

maritima, Wats. Lvs. several, not sheathing at base,
scabrous, as long as the scape: conn small: caps. J-iin.

long, with usually 3 seeds in each cell. Calif., W. Nev.
—Saline regions. A. C. HoTTES.f

MUKIA: Mdolhria.

MULBERRY; Morns. French M.: Calb'rarpa americana,
Indian M.: Morinda. Paper M.: Broussoiielui. The wild Rubus
oti'TQlus is impruperly called mulberry in some parts of the country.

MULCHING is the covering of the soil or earth with
some protecting material. It has six or more general
objects: (1) to conserve moisture by preventing or
hindering evaporation; (2) to protect plants from win-
ter injury; (3) to keep the surface of the soil loo,se and
friable; (4) to add plant-food to the soU; (5) to protect
berries or flowers from dirt spattered up by rain, as
in the case of strawberries; (6) to keep down weeds.
The moisture available to agricultural plants is held

in the soil by means of capillary or film attraction.
The soil may be conceived to be full of irregular capil-

lary tubes or connecting interstices which have a general
vertical direction. The upper ends of these spaces are
in contact with the atmosphere, and they are constantly
giving off moisture into the air. If the upper openings of
these interstices are covered, as with a board or a
mulch, the evaporation into the atmosphere is rela-

tively slight. If they are covered with a mulch of
ashes or sawdust, a similar result may be attained. A
dry earth-mulch may be made on the spot by tilling the
upper 2 or 3 inches of soil. The philosophy of sunmier
tillage is to prepare and to maintain this mulch of
soil, thereby interposing a relatively non-capillary
stratum between the moist soil and the air. This earth-
mulch may itself be dust-dry, but it protects the soil

beneath. There is more or less evaporation into the
interstices of the earth-mulch itself, and some of the
moisture ascends through the mulch and escapes into
the atmo.sphere; but it has been fouml by long experi-
ence and by experiments that the earth-mulch greatly
lessens evaporation. The frequent stirring of the .sur-

face soil in summer is said to make the land moist;
a.s a matter of fact, it keeps it moist. When it is imprac-
ticable to keep a surface mulch by means of tillage

with horse tools or a rake, it is sometimes advisable to
use straw or manure. Mulching newly set trees is often
desirable when it is not possible to till the land or not
practicable to water them. The ideal mulch to eon-

.serve moisture, however, is the loose layer of earth,

since the stirring of the soil not only provides the mulch
but also sets at work various chemical and biological

forces that make the plant-food more available.

All herbaceous plants and most shrubs are benefited

by a nmlch in the fall, no matter how hardy they may be
in the given locality. Nature's mulch is the debris of

fallen leaves, grass and other litter. The autumn leaves
that blow into the borders and the clumps of shrub-
bery, afford the very best winter mulch; and yet it

is a common practice scrupulously to collect and burn
these leaves in the fall, and then if the plants are

mulched to apply manure. This is doubtful wisdom.
The herbaceous border will be benefited by a loose

open mulch, 4 to 6 inches deep. If the mulch is of such
character as to become very hard and dense, and to
hold too much water, it may be injurious. Leaf-mold,
loose muck or peat, autumn leaves mixed with some
litter that will prevent them from packing too hard,
manure which is not too strong in nitrogen and potash,
fine straw, sawdust, shavings, iiine-needles, evergreen
boughs—these are some of the materials that may be
used as a mulch to good advantage. If the nmlch has
thoroughly decayed by sjiring, it may be left on the land
and it will make a fine loamy covering that will be much
like the vegetable-mold found in the woods. Too often
the passion for cleanness sacrifices the welfare of the
border. Persons will collect and bum every stray
autumn leaf, but will not notice many kinds of dirt

which are really objectionable. The mulch keeps the
surface of the soil loose and mellow becau.se it protects
it from the beating of heavy rains and the weight of

snow. The vegetable-fiber that works into the surface

also prevents the particles of heavy clay soils from
running together or puddling. SoUs that are covered
with a mulch do not bake.

Fall-set herbaceous plants, as pansies, should be
covered with 2 or 3 inches of straw or other material to

protect them from "heaving" and from the direct injury
of alternating conditions.

Whenever the mulch contains soluble plant-food, the
soil receives the leachings and is enriched. Stable-
manure is an ideal mulch for enriching the soil, but if

the manure is fresh and strong, it is likely to injure the
crowns of some plants. l_ jj, 3_

MULGEDIUM (name alludes to the milky juice).

Compositse. A group by most authors united with Lac-
tuca, but differing in the blue to white rays, and the
oblong mostly beaked achene. It is also closely allied

to Sonchus. Some species are offered as outdoor garden
herbs; annual, biennial and perennial. Plants of easy
culture. The following species might properly be in-

cluded in the account of Lactuca, although the nomen-
clature of some of the garden forms is open to doubt.

alpinum, Less. (Lactuca alptna, Benth. & Hook.).
Perennial, 3 ft., erect: lvs. alternate, the radical lyrate-

dentate and petioled, the terminal lobe large: fls.

deep blue, like those of wild chicory, numerous, in a
corymbose cluster; involucre of unequal scales in

several series, hairy. Eu., in mountains and far N.,

prized for its abundant foliage and attractive fls.;

requires a moist somewhat shaded place.

thianschanicum, Kegel & Schmalh. Glabrous,
robust, 3-5 ft. tall: Ivs. sharply dentate or the upper
ciliate-dentate; the lower lyrate with the terminal lobe
very large, lateral lobes confluent with the broadly
winged petiole, cordate and clasping at the base:

raceme much elongated, simple, or branched at the
ba.se only; heads oblong, many-fld.; involucre gla-

brous; fls. blue, twice as long as the involucre: achenes
linear-oblong, multistriate, narrowed toward the apex;
pappus hairy, deciduous. Cent. Asia.

macrophyllum, DC. Perennial: st. strict, hispid at

top: Ivs. ample, sublyrate, cordate at base, hairy
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benoatli. the tonninal lobe hirge mul eoixlaU^: pixiiielc

lax. luspiii. with bliu^rayotl heads of size of ehicory;

invohu'ix' sparsely hispid.—Said l>y tlie older botanists

to eome from N. Amer, but probably Kuropeau.

Af. Bour^.Ti. Boiss.= Ij»ct«ca UourKivi, descrilxHi on p. 17(>tK

—

-U. ttiif^ntfum. Hort. U-iictiira (iiKJiMti'ii, Hort.) IVrcnniiil. 0-S ft.:

flsi, bIui»-violi'l. paniculate. Probably of Kartlen orinin. or a form of

sonu* r«.>bust spoi'ii'si.

—

M. /'/ii»ii<Vi, DC. iLaetuca I'lumicri, (irt'ii.

A Grtir.). IVreimial. glabrouii: st. erect: Ivs. runcinute-pimiatiful,

somewhat glaucous beneath; panicle sub-corynibosc, bearing rather

laree bluo-mvcd heatb. Mountains of Cent, and S. Eu.

L. H. B.

MDLLEIN: Verbascum. M. Pink: Lychnis Civonaria.

MURRiEA or MURRAYA lone of the Ruiace.r,

naini'ii for J. A. Murray, 1740-1791, jjrofossor in

Gottingen) is now referred to Chalc;is (\'olume II,

pjijte 729). Tliere is only one of the speeies in general

cultivation, the orange jessamine, Chalcax cmlira (or

M. exotica), from Inilia, China, Australia and tlu-

Pacific islands. P. ,1. Berckmans writes (A. F. 1 1 : IHtu,

with picture) that it "needs ain])le jxil room and a
liberal sui^ply of plant-food. An animal application of

bone-meal when repotting in February intensifies the

color of the foli;ige, increases the size of the flowers, and
causes it to bloom more frefjuently. When properly

treato<l, the first crop of flowers usually ajijiears here

[Georgia] during May, another during July, and this is

succeeded at intervals of from four to six weeks until

fall. For winter, give it th(> temperature of a cool

greenhouse, but during summer it thrives liest when
given full sunshine outdoors." The other speeies of

Chalca-s. of which there are perhaps a half-dozen in

the IndcvMalay region, are pnibably not in cultivation

in this country. Chdlcas jxinirulala, Linn. (M . piiiiK-

ulata, Jack), is probably a form of C. exotica. It is the

satinwood or cosmetic bark tree. Arboreous: corymbs
few-fld. or fls. solitary.—The wood of this species is

considerably u.seil because of its strength and endurance
and light yellow color. The bark is used as a cosmetic.

C. Kinigii, Kurz. (M. KconiKii, Sprcng.). Lvs. 10-20-foliolate,

pubescent or rarely glubrous. Along the foot of the Himalayas in

India.—A small, strong-sineihng tree. The bark. lvs. and roots of

this species are used in India as a tonic. Other littie-known spe-
cies occur in India and Indo-China.

Walter T. Swingle, t

MUSA (named after Antonio Musa, physician to

Octavius Augustus, first emperor of Rome, 63-14 B.

C.). Musacese. The largest of tree-like herbs, grown
for the ornament of their large striking foliage, for fruit,

and for fiber.

Bulbous or with perennial rootstocks: lvs. usually

gigantic, entire, oblong or elliptic, pinnately parallel-

veined, arranged in a loo.se ro.sette, sometimes dark
above and glaucous beneath, with a narrow red edge,

usually bright green on both sides; in the young state

with narrow hyaline margins beautifully crim.soned or

white; midrib with a deep roimded groove above;
sheathing petioles long or .short, forming a false st.-

like structure: fls. uni.sexual, in half-whorl-like clusters

in a terminal spike (Fig. 402, Vol. I), each cluster sub-
tended by a large spathe-like, colored bract, and all

borne on a long or short often velvety or i)uberulciit

rachis emerging from the center of the leafy envelopes
at the top of the fal.se .St.; lower clusters female, ujjpcr

male (actually hermaphrodite feinale and hermaphro-
dite male, the oppo.sing parts being dwarfed, functionle.ss

or sometimes ab.sentj; perianth consisting of a calyx at

first tubular but soon splitting down one side with a
.'}-.5-t'Kjthed apex and opj)Osite the calyx a single

simple or 3-toothed jjetal; stamens normally 6, !> with
2-celled vasifixofl anthers, the sixth usually suppres.sed:

ovary inferior, :i-celled, cells with many .superfjoseil

ovules: fr. a large berry, short or elongated, puli)y or
dry, angular, oblong or cylimlrical; .seeds wIk'U pro-
duced are J/g-J^in. diam., subglobose or angled by pres-
sure, testa hard, indented at the ba«e and apex, albumen

mealy, embryo subtruncatc.—Sixty-seven species and
over 201) cult, varieties arc known, native of Tro)).

.Vsia, .Vfr., .\ustral. and adjac'cul islands. The fruit

of (he banana is of great imporlance iti the l-ro])i('s for

food. It is imported in large (lUiiutities into the U. S.

from \V. Indies and Cent, .\nier. and growTi in the Gulf
States (see Banana). Several ornamental .species are
grown extensi\'ely in the N. and are hardy from 38°

north to 3.">° so\ith latitude. Latest publications: Baker,
Species and Principal N'arieties of Musa, K.B. 229-314
(IS94). .Schumann, Das Pflanzenreich 4.''):13-2S (1900).

I''awcett, The Banana, Its Cultivation, Distribution

and Commercial U.scs, 1913. Popenoe, Origin of the
Banana, .lournal of Heredity .'")

: 27:i-2SO (1914).

When plants of a most gorgeous tropical effect are
wanted, they will always be found among the musas.
To grow these plants to ])erfcction, a large greenhouse
will be re<iuire<l. The musas (van b(> increased from suck-
ers, which are found aroimd old ])lants, and which can
readily be separated from the parent plant with a piece

of root. The.se suckers may be potted uj) into 4-, .5- or

(i-inch pots, using a compost of fibrous loam three parts,

well-decayed cow-manure one part, enough sand to

IP""

2403. Musa Ensete.

keep it open and porous, and a good dash of bone-meal.
Pot each sucker firndy. These young plants should be
))laced in a very close and humid atmosphere so as to

encourage quick growth. They prefer a night temper.a-

ture of not less than 68° with about 10° to 20° more
during the day. These young plants may be started

anywhere from the middle of F^obruary up to the first

of April. When they have filled their pots with roots,

they can be shifted into pots two sizes larger. These
shifts can be kept up im(il they are in tubs 2 feet

square. As the shifts become larger make the compost
richer, as they are rank feetlers. When musas are grown
for decorative purposes, it will be found convenient to

have them in tubs as they are more easily moved.
When they are wanted to show the production of fine

fruit, they should be planted out in the middle of a
njomy house where the night temperature does not
fall b(^low 6.5°. During the spring .and summer months,
let th(! temperature increase in proportion to the out-

side conditions, as mus.as delight in a high temperature.

They will stand much feeding and shovdd be given

liquid manure once or twice a week during the spring

and summer months. By giving care to watering,

.syringing and ventilation, they will grow rapidly.

While musas like |)l(^nty of sunshine, they are some-
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timos better for a slight sliailiiiK iliinnn tlic iiiiililU' of

the day, but only enough to prevent scorellinn of the

foliajje. During the winter the night temperature may
be lowered to 60°. They will also require less water and
syringing. The inusa.s used for subtroi)ieal l>eds and
gardens are grown from seed, such a.s M. Ensile, M.
Basjoii, M. «H/)<r/i(i, and the like. These seeds may be
])lanted in pans or fiats in a compost of loam, leaf-mold

and sand in ei|ual parts. The seeds shoidd be covered

about foiu- times their size in depth and pres.si>il firmly.

These pans should be jilaced where they can have plenty

of bottom-heat. When the seedlings apjiear, ])ot tliem

off and grow on the same as above. These plants can be
lifted in the fall and the soil shaken off and placed in

some house or cellar where the temperature does not go
below 45°. (J. J. M. Farrell.)

Abaca, 13.

abi/ssinica, 2.

africana, 1.

amboincnsis, 13.

Arnoldiana, 9.

Badjoo. 14.

Carolinse, 21.
C.avendishii, 11.

Ciiampa. 15a.
chinensis, 11.

cinerea, 15c.

coccinea, 16.

Dacca, 15d.
Ensete, 2.

Fehi, 12.

Fei, 12.

Gilletii, 8.

HoUtii, 3.

INDEX.

hujttili.'i, 11.

japoiiica, 14.

Lacatan, loj.

Livingstoniana, 6.
magna, 15ft.

Mannii, 17.

Rlartinii. 10.

Alartretii, 5.

mintianensis, 13.

oleracea. 15^-.

orientum, 15a.
OTitata, 21.
palustris, 15d.
paradisiaca, 15.

religiosa, 4.

rosacea, 21.

rubra, 15b, 19.

sangiiinea, 15e, IS.

sapientujn, 15, I.

Seema/iii, 12.

seminifera, 15, IIL
silvestris, 13.

sinensis, 11.

speciosa, 21.

suaveolens, 15»,
suniatrana, 20.
supcrba, 7.

ternatensis, 15ff.
textilis, 13.

tfxtoria, 13.

troglodytarum, 12, 13,
1.5, II.

Uranoscopos, 12, 16.
ventricosa, 1.

vittata, 15/.

A. Sis. short, bottle-shaped: male fls. many to a bract, free

petal usually 3-toothed: fr. not edible: iu>ualhj not

stoloniferous. {Subgenus Physocaulis.)

B. Free petal entire: seeds few, large {about 1 in. diam.}.

1. ventricosa, Welw. {M. africana. Bull, young
form). Whole plant 8-10 ft. high, not stoloniferous:

sts. much swollen, 4 ft. diam. at ba.se: Ivs. oblanceolate-

oblong, 4-.5 ft. long, thick in texture, bright green;

midrib pale red: spike drooping; calj-x entire; free petal

entire, Jain, long: fr. coriaceous, dry, 2-.3 in. long; seeds

about 1 in. diam., angled by pressure. Angola, in

rocky places near rivulets.—Cult, in S. Calif. Tender
but more ornamental than M. Ensete.

BB. Free petal 3-toothed or lobed.

C. Seeds few, large {about %-l in. diam.).

D. The seeds smooth.

2. Ensete, Gmel. {M. abyssinica, Hort. Ensile ediile,

Horan.). Abyssinian B.\nana. Fig. 2403. Whole
plant .30-40 ft. high, not stoloniferous: st. 13-20 ft.

high, swollen at the base: Ivs. oblong, acute, often 20
ft. long by 3 ft. wide; midrib red: bracts den.sely imbri-

cated, 9-12 in. long, dark claret-brown: spike erect;

fls. whitish, 1 } 2~2 in. long, often 20 or more in a cluster;

calyx 3-lobed; free petal short, 3-lobed: fr. coriaceous,

dry, 2-3 in. long; seeds 1-4, black, glossy, nearly 1 in.

diam., with a prominent raised border around the

hilum. Mountains of Abyssinia. B.M. .5223, .5224.

R.H. ISGl, p. 124, note; 1888, p. 32. G.C. II. 1.5:43.5;

21:19; III 10:697. On. 47, p. .5; 48, p. 406. V. .5:.53.

F.E. 11:470. G.M. .52:6.5.5; .54:37.5.—The largest

known, as well as one of the oldest (being represented

in ancient Egj^itian sculptures), and most wi<lely cult.

of all decorative bananxs. Cult, in S. Calif, and Fla.

Prop, entirely from .seed in hotbeds. Yields a good fiber.

DD. The seeils longitudinally ribbed.

3. H61stii, K. Schum. WTiole plant 1.5-20 ft. high:

Ivs. 1.5-lS ft. long by 3 ft. wide: spike very large, droop-
ing; upper bracts covering the male fls. 8-10 in. long,

persistent; male fls. about ' oiu- long, stalked; calyx

IJiin. long, more or less deeply lobed, lobes linear,

hooded at apex; free petal J-2-34in. l<ing, broadly
elliiitic, 3-5-lobed, the middle lobe oval and laterally

toothed: fr. pyriform, about 4 in. long by 2 in. wide;
seeds about 54in. diam. German E. Afr., in deep
wooded ravines at 3,600-3,800 ft. altitude.—Intro, into

cult, in 1905. Decorative.

cc. Seeds many, comparatively small ( J^-J^iw. diam.),

D. Foliage glaucous.

E. Lvs. mucronate pointed, thick.

4. religiosa, Dybowski. Whole jilant about 8 ft.

high, forming a true bulb like M. Clilletii, 2-2 }4 'n.

diam., but differing in having roots from the whole
bulb instead of from the top of the bulb only: lvs.

glaucous, oblong-lanceolate or elliptic, mucronate
pointed, dying down, the bulb going through a resting-

period: fls. undescribed: fr. full of seeds, inedible;

seeds smooth, black, brown or gray. French Congo.
R.H. 1901, pp. 1.57, 158.—The lvs. are thick and not
easily broken by the wind. Considered by some to be
more ornamental than M. Ensete. Intro, into U. S.

about 1908.

EE. Lvs. not mucrmiale pointed, thin.

5. Martretu, Cheval. Whole plant 20-25 ft. high:
Ivs. large, glaucous: fr. cylindrical, short, yellow; seeds
smooth, black, Jg-J^in- diam. Guinea.—The fr. is

edible, but the pidp is not abundant and of indiffer-

ent quality. A good ornamental for S. Calif, and Fla.

Intro, into U. S. in 1908.

DD. Foliage not glaucous.

E. The seeds tuberculale.

6. Livingstoniana, J. Kirk. St. conical, 10-12 ft. high,
2-3 ft. diam. at the base: lvs. crowded, narrow, oblong,

as long as st.; petiole broad, clasping, deeply grooved:
fr. 4 in. long, many-seeded; seeds J-ain. diam., globose,

angled by pressure, dull brown, tuberculate; hilum
deeply depressed, surrounded by prominent edges.

S. E. Trop. .\{t., up to 7,000 ft. altitude.—Decorative.
Yields a good fiber. Intro, into U. S. in 1907.

EE. The seeds smooth.

F. Fls. 10-15 in a row.

7. superba, Roxbg. W^hole plant 10-12 ft. high, not
stoloniferous: st. 2-2^2 ft- diam. at base, narrowing to

1 ft. below lvs.: lvs. 5 ft. long, oblong, narrowed to

base; petiole very short, deeply grooved: spike at first

globose, 1 ft. diam., one-third the length of st.; bracts

orbicular, dull claret-browii, up to 1 ft. long; fls. in

dense rows of 10-15 each; calyx 1 in. long, whitish,

formed of 3 loosely cohering segms. ; free petal short,

3-toothed with a long linear central tooth: fr. oblong,

subcoriaceous, 3 in. long, l}-2 in. diam.; seeds very
numerous, J^-V^in. diam., smooth, brown, subglobose,

angled by pressure. India. B.M. 3849, 38.50. G.C.
III. 35:83. R.H. 1877, p. 277; 1888, p. 33. F. 1873, p.

273. Roxburgh, Plants of Coromandel, 3:223. Wight,
Icones Plantarum, 2017.—Decorative, and yields a
poor fiber.

FT. Fls. 3-7 iri a row.

G. Fr. 3 in. long: free petal l^in. long.

8. GiUetii, De W^ild. Whole plant .5-8 ft. high, not
stoloniferous: lvs. about 5 ft. long: spike short, droop-
ing; fls. .5-6 in a row; free petal 3-toothed, nearly J^in.

long: fr. about 2 in. long; seeds 9 or 10, about J-ain. long.

Congo Free State.—Cult, in Fla.

on. Fr. 4 in. long: free petal %in. long.

9. Arnoldiana, De Wild. Whole plant 12-15 ft. high,

not stoloniferous: lvs. 7 ft. long, 13 ft. diam. at base:

spike short, droojiing; fls. 3-7 in each row; free petal

3-toothed, about ?^in. long: fr. nearly 4 in. long; seeds

12-10, about J^in- long, smooth, broadly pyriform.

Congo Free State. G.W. 9:401.—Decorative and
showy. Cult, in S. Eu.
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AA. Sis. cylindrical; usuaJly stohnifcroiis: male fts. many
to a broct: fr. uguaily r^ibk. (t>uhgcnus Euitiusa).

H. Fts. rose-red.

10. Mfirtinii, Hurt. Similar in habit to M. [xira-

disiaca: Ivs. oblong, long-petioloti, firm in text arc,

bright gn>cu above, plaueous beneath with reddish

veins: ns. bright rose-red: fr. .small, yellowish. Intro.

from Orotana Botanieal tiarden, TeneritTe, in 1893.

R.B. IS, p. 107.—A good foliage plant forexposed places.

BB. Fls. yellowish white.

c. Sis. short {1-6 ft.): pelioU'^ short.

11. Cfivendishii, Lamb. {M. chininsis, Sweet. M.
sinensis. Sagot. M. hiiiiiUis, Perr.?). Chinese Dwahk
B.\N.\NA. Dw.^RF ,I.\M.UCA. Whole plant 4-G ft. high,

stoloniferous: st. 2-3 ft. high: Ivs. ti-8 in a den.sc

rosette, spre.ading, oblong, 2-3 ft. long, 1 ft. wide,

roundeil at base, glaiieous; petiole short, stout, deeply
grooved; blades when young spotted and blotched with

red: spike dense, short, drooping; Imicts red-brown or

dark, lower 6 in. long, upper '.i~l in. long; male fls. and
their bracts persistent; calyx yellowish white, 1 in, long

with 5 obtuse lobes; free petals about ' oi". long: fr. as

m.any as 200-2.")0 in a bunch, oblong, t3-angled, slightly

cun-ed, 4-5 in. long, 1'2 in. or more diam., obtuse,

gradually narrowed to the sessile b;use, seedless, edible;

skin rather thick; flesh delicately fragrant. S. China.

Intro, from Mauritius in 1S27. P.M. 3;.51. On. :J2, p.

243; 40, p. 263; 44, p. 496; .50, p. UU. G.C. III. 22:Ui7.

—Stands more cold than most banana.s, and its dwarf
growth readily allows for protection. Good for ship-

ping and may be iilanted N. Extensively grown along

the coast of the southern states and in the W. Indies.

cc. Sis. tall {over 6 ft): petioles long.

D. Spikes erect or suberecl.

12. Fehi, ^'ieill. (.1/. FH, Nadeaud. M. Sehnanii,

F. Muell. M. Vranoscdpos, Seem. M. iroglodyU'irum, S.

Kurz., not Lour.). Stoloniferous: st. 1.5-20 ft. high,

full of violet juice: Ivs. larger and firmer in texture than
M. pararli.'iiaea, with stouter veins; ba.se vniequally

rounded; petiole 1-1 H ft. long: sj)ike long, erect,

sUghtly curved at the base; fls. 6-.S in a cluster, ses.sile;

calyx with .5 unequal lobes, finally splitting nearly t(5

the base: free petal short: fr. many in a bunch, oblong,

angled, .5-6 in long, 1 in. or more diam., nearly straight,

yellow when ripe, skin thick; pulp moderately firm;

seeds small, dull black. Tahiti and New Caledonia.

Seedless at low levels but bearing .seeds at elevations

of 3,000-3,600 ft. (J.C. III. 8:182.—Cult, in Eu.
Fruits not very palatable when raw but excellent when
cooked.

DD. Spikes drooping.

E. Outer calyx-lobes with horn-like hooks.

13. teztilis, N6e (.V/. mindanensis, Ruraph. M. sil-

veslris, Colla. M. IroglodyU'irum lextbria, Blanco. M

.

Abacd, Perr.). Abaca. Manila Hemp. Whole plant
13-22 ft. high, stoloniferous: Ivs. oblong, deltoid at

ba-sc, bright green above, glaucous beneath, often with
large brown spots; petiole 1 ft. or more long: sjjike

drooping, shorter than Ivs.; male fls. deciduous; calyx
5-lobe/l, about IJ^ in. long, the outer lobes with a
curved, threa'llike horn near the apex: fr. obscurely
3-angled, curved, 2-3 in. long, 1 in. diam., not edible,

filled with seed; seeds black, turbinate, Ji-in. diam.,
angled by pres.sure. Philippine Isls.— Furnishes one
of the most valuable fiVjers kiiov\'n for the mamifacture
of rope. Of. p. 171, Vol. I; also Cydo. Amer. Agric,
Vol. II, p. 286. Much grown in the Philippines.

Var. amboinensis, Miq. (.M. amfxnnensis, Humph.).
Not so tall and spike not .so drooping: fr. about 3 in.

long, black at maturity. Amboina.—Cult, in the
Philippine Isls. and used in the manufacture of Manila
hemp.

EB. Outer calyx-lobes without horn-like hooks.

F. Free petal nearly as long as the calyx.

14. Basjod, Sieb. & Zucc. {M. japdnica, Hort.).
.Japanese Banana. Whole ])lant 12-18 ft. high, stolonif-

erous: st. (M) ft. high, 6-8 in. diam.: Ivs. oblong, thin

bright green, ()-9 ft. long, 1 J 2-2) 2 ft. broad, deltoid

at base; petiole stout, .about 1 ft. long: spike dense,
1'2 ft- long; female clusters 3-4, close, 12-15 fls. each;
bracts oblong, dull brown, lower .S-12 in. long; male
clusters 8 12, tiieir bra(^ts much imbricated, persistent;

calyx whitish, 2 in. long, shortly 5-toothed at apex; fr.

30-60, oblong, pointed, 3-angled, 3 in. long, narrowed
to a .sessile bji-se; seeds few. I..iu Kivi Archipelago.

B.M.7182. H.B. 22, p. 1.52. R.H. 1896, p. 203. CM.
.54 : 376.—Cult . in .lai^an for fiber. Decorative and hardy
;is M. Ensete.

rv. Free petal half the length of the calyx.

15. paradisiaca, Linn. Plantain. C5oking Banana.
Adam's Fic. Whole plant 20-30 ft. high, stoloniferous:

St. 20-25 ft. high: Ivs. oblong, thin, bright green, .5-8

ft. long, lJ-2-2 ft. wide, usually rounded at base; petiole

1-1 U ft. long: calyx drooping, often 4-5 ft. long;

bracts mostly i)ersistent, lanceolate or oblong-lanceo-
late, dull violet, more or less glaucous outside, the lower
1-13^2 ft. long, the ui)per 'oft- long, often red inside,

several expande<l at once, the edges of the upper not
involute; male fls. mostly persistent; fls. about a dozen
to a cluster, yellowish white, 13^ in. long; calyx .5-

toothed at the top; free petal oval, half as long as the
calyx: fr. cylindrical, '2-1 ft- long, usually yellow or

yellowish green when ripe, 40-80 in a bunch, flesh firm,

not so sweet as the banana. Native of India. R.H.
1888, p. 69. L.B.C. 7:684. Redout6, Liliacea;, 443, 444.

—Universally cult, in the tropics, especially in the W.
Indies and Cent. Amer. Not suitable to eat without
cooking.

Subsp. (I) sapientum, Kuntze {M. sapienlum,
Linn.). Common Banana. Male fls. deciduous: fr.

yellow, somewhat 3-angled, 3-8 in. long, 13''2-2 in.

diam. India. Trew, PlantiE Selectie, 21-23. Rheed,
Hortus Malabaricus 1:12-14.—Most of the com-
mercial banana.s .are obtained from the numerous
varieties of this subspecies.

a. Fr. irith thin skin. (Subsp. sapientum.)

Var. (a) Champa, Baker {M. Chdmpa, Hort. M.
orientum, Hort.). Hart'.s Choice. Lady Finger, or

Golden Early Banana. Chumpa. St. and midrib of

If. tinged with red: fr. pale straw-color, about 6 in.

long; skin soft and thin; flesh luscious, delicate in flavor,

ripening quickly.—Hardy in cool climates. Best of all

for growing in Fla. Much grown in the W. Indies.

Var. (b) ribra, Baker (M. riihra, Firming, not Wall.).

Baraooa, Red Jamaica, or Red Spanish Banana. St.,

petiole, fls. and mi<lrib of If. dull red: fr. at first dark
red, ripening to yellowish red. This is the red banana
i){ commerce formerly imported in large quantities

from the W. Indies. Fine for decorative purposes but
tender. G.C. III. 29:335. R.H. 1905:68.—The golden
banana with fr. golden yellow or reddish, 8-9 in. long

and blunt, is intermediate between this and var.

Champa.

Var. (c) cinerea, Blanco. Letondal or Chotda
Banana. Fr. short, whitish, not angled, thin-skinned;

flesh somewhat grayish; delicious; skin .splitting and
turning back at maturity; perfect seed frequently

found.—Intro, from India by a French priest named
Letondal. Cult, in the Philippine Islands and Guam.

aa. Fr. unlh thick skin. (Sub.sp. sapientum.)

Var. fd) Dacca, Baker {M. Ddeea, Horan. Af. pah'is-

Iris, Hort.). Dacca Banana. St, pruinose: Ivs. p.aler

green than in the subspecies, ghuu'ous beneath; border

of the petiole red: fr. yellow, 4 in. long, 2 in. diam., tip
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and base bright green, skin very thick. India.—Flavor
good. Tender.

\ax. (c) sanguinea, Welw. Lvs. and fr. strongly

tinged with blood-red.—Intro, into cult, in Eu. in 1903.

Var. (f) vittAta, Hook. Lvs. and long frs. cojiioiisly

striped wit h white and rose : bracts bright red inside, hsl.

of St. Thonuus, W. Afr. B.M. 5-402.—Very decorative.

Var. (g) tematensis, Blanco. Chotd.\ Dama. Whole
plant 5-<5 ft. high: tls. about 20 to a cluster; caly.x often

coronate at maturity; free petal pitted at the outer tip:

fr. with 3-5 prominent angles; seeds rare. Philippine

Isls.—Cult, ajso in Guam. One of the most palatable

varieties.

Var. (h) magna, Blanco. Chotda Tandaqtte. Fr.

3- to several-angled at maturity, over 1 ft. long by 3
in. diam., more palatable when cooked. Philippine

Isls.—Cult, also in Guam. Cloth is made from the

fiber but it is not of as good quality as that from abaca.

Var. (i) suaveolens, Blanco. Bcngul.\n. Fr. usually

green, with yellowish spots at maturity; angles not
conspicuous, obliterated at maturity; flesh fragrant

and very palatable. Phihppines.—Cult, in Guam.

Var. (j) Lacatan, Blanco. Lacatan. Fls. about 14 to

a cluster; calyx 5-toothed, the 3 alternate teeth large:

fr. angled-obtuse at apex; flesh fragrant, firm. Philip-

pines. Cult, in Guam. Blanco, Flora de Filipinas,

12:88 (1877).—One of the most palatable varieties.

aaa. Fr. unknown. (Subsp. sapienium.)

Var. (k) oleracea, Baker {M. oleracea, Vieill.). A
flowerless form with a glaucous, violet st. and elon-

gated, thick, tumip-hke rhizome, which is boiled or

roasted like a yam, and resembles it in taste. Intro,

from New Caledonia, where it does not flower. B.M.
7S02.—The tubers have "eyes" like a potato and the

plant may be prop, by division. Cult, in Eu. where
fls. have been produced but no fr.

Subsp. (11) troglodytaniin, Baker (M. troglodylarum,

Linn.). Spike erect in the lower half, drooping in the

upper half: fr. small, crowded on the lower erect por-

tion, oblong, cylindric, reddish yellow, containing

nidimentary seeds; flesh sweet, yellow. India and
Malaya. Blanco, Flora de Filipinas 12:88 (1877).—
The favorite food of elephants. Rarely cult, in the U. S.

Subsp. (Ill) seminifera, Baker (M. seminifera.

Lour.). Frs. .small, oblong, full of seed, yellowish or
greenish. Not edible. This apparently represents the
wild seed-bearing form. Found wild in India, the

Malayan and Philippine Isls.

AAA. St. slender, cylindrical: male fls. few to a bract: fr.

not generally edible: usually stoloniferous. {Sub-

genus Rhodochlamys.)

B. Lvs. green on both sides.

c. Rachis of the infl. glabrous.

D. Free petal nearly as long as the calyx.

16. Uranosc6pos, Lour. (A/, coccinea, Andr.). Sto-

loniferous: St. 4-5 ft. high, 2-3 in. diam.: lvs. oblong,
2-3 ft. long, 6-9 in. wide; petiole long and slender:

spike erect, dense, about 4 ft. long; bracts brilliant

scarlet, tipped with yellow, the lower 6 in. long; cal>'x

yellow, 1 in. or more long; free petal nearly as long as

the calyx: fr. oblong, .3-angled, not edible; seeds very

small, rarelv jjroduced in cult. S. China. Botanists

Repository "47. Redoute, Lihacese, 307, 308. B.M.
1.5.59. L.B.C. 5:475. F.S. 7:722,723. Martins, Flora

Bra.sil. 3:1.—Intro, into cult, in 1791 and now widely

flistribut<Ki. Very showy. May be grown in 10-in.

pots for winter decorations of tropical houses.

DD. Free petal much shorter than the calyx.

17. Mannii, Wendl. Stoloniferous: sts. .slender,

cyHndrical, tinged with black, 2-3 ft. high, 3' 2 in.

circum. at base: spike erect, 6 in. long; female fls. in

3 clusters of 3 fls. each, their bracts deciduous; male
bracts crowded, pale crimson, 3—4 in. long; calyx pale

yellow, IK in. long: free petal much .shorter: fr. small,

3-4 in. long, fusiform with a broad truncate apex.

Assam. B.M. 7311.—Intro, into Eu. in 1893, and into

U. S. in 1901.

cc. Rachis of the infl. pubescent.

D. Free petal nearly equaling the calyx.

18. sanguinea, Hook. f. Stoniferous:st. very slender,

4-5 ft. high: lvs. oblong, thin, bright green, 2-3 ft. long,

5-8 in. wide; petiole slender, 1 ft. long: spike at first

erect, drooping when mature; female fls. in 2-6 clus-

ters of 2-3 fls. each; male clusters few, dense; bracts

lanceolate, somewhat persistent, blood-red, lower 6 in.

long; calyx bright yellow, 1-1)4 in. long; free petal

nearly as long as the calyx: fr. oblong, 3-angled, rather

pulpy, pale green variegated with red, glabrous, 2 in.

long; seeds angled, small, black, tubercular. Assam.
B.M. 5975.—Decorative and showy.

DD. Free petal much shorter than the calyx.

19. rftbra, Wall. St. slender, 4-6 ft. high: lvs.

oblong-lanceolate, 1^-2 ft. long, 6-9 in. wide; petiole

long and slender: spike dense, erect; bracts bright red,

lower 1 ft. long and sterile, upper 2-4-fld.; calyx yel-

low; free petal half as long as the calyx: frs. in 3-4

clusters of 3-4 each, cylindrical, dry, l}^-2 in. long;

seeds smooth, dull brown, 3^in. diam. India. B.M.
7451.—Cult, in Eu.

BB. Lvs. glaucous beneath.

20. sumatrana, Becc. Whole plant 7-8 ft. high: st.

slender: lvs. .5-6 ft. long, IH ft- wide, glaucous, with

irregular blotches of claret-brown; petiole 1 ft. long;

rachis pubescent: spike more or less drooping; lower

bracts distant: fr. dry, cylindrical, curved, 2-3 in. long,

i^in. diam. Sumatra, 1,100 ft. altitude. I.H. 27:.375.

F.S. 10:1061 (as M. zebrina, probably a young form
of this species, and is very decorative).

BBB. Lvs. red beneath.

21. rosacea, Jacq. (M. ornata, Roxbg. M. speciosa,

Ten. M. CaroRra*', Sterler.). Whole plant 4-6 ft. high,

stoloniferous: st. 3-5 ft. high, 3-4 in. diam.: lvs. hnear-

oblong, firm, 3 ft. long, 9-12 in. wide, purplish beneath:

spike more or less drooping, 1 ft. long; bracts ovate-

lanceolate, pale blue or reddish lilac, the lower 6-8 in.

long; male fls. deciduous, more numerous than the

female; calyx yellow, 1 in. long: fr. oblong, obscurely

4-5-angled, yellowish green, 2-3 in. long; pulp very

scant, scarcely edible; seeds J/j^in. diam., black tuber-

cled, rarely produced in cult, plants. India. B.R. 706.

L.B.C. 7:615.—Intro, into Calif, in 1898.

M. assdmica, Hort. Bull. Trunk about 1 H ft- high: lvs. about
1 ft. long, crowded, running out into a slender tendril-like point,

green with a narrow purple border. Assam. This elegant dwarf

plant allied to AI. sanguinea is well suited for table decoration.

—

M.
imperidiis, .Sprenger. A magnificent species with perennial root-

stock and enormous somewhat lanceolate lvs. Related to M. Ensete.

Kamerun. Cult, in Eu. Fls. and fr. not described.

—

M. Rhodo-
chlAmys, Hprt. A subgenus of Musa improperly used in some trade

catalogues as a species. See species 16-21. p j^ RiCKER,

MUSANGA (W. African name). Moracese. One
W. Trop. .African tree allied to Cecropia, recommended
abroad as shade in cocoa and coffee plantations and
also as an ornamental foliage plant : lvs. large, alternate,

long-petioled, peltate, divided into 11-15 entire segms.

:

panicle of small male fls. solitary in axils, of the female

twin in the axils. A/, cecropimdes, Br. (A/. Smilhii,

R. Br., not Benth.), is de.scribed by Hiern as "a very

elegant tree, 12-15 ft. high, branched a little above the

ba.se, with a broad head and good wood suitable for

house-building: lvs. digitate; Ifts. 6, X-VA ft. long;

common petiole more than 7 in. long. (A/. Smilhii,

Benth, Niger F\.^Maearanga hclerophylla, Muell. Arg.,

a plant apparently not cult.)
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MUSCARI (Liktin uamo n>forring to tho musky odor
of M. iiK'schiiliiin). Liliaci;v. (lUArK Hyacinth.
ExivUont li:ii\ly sprinp-blootiiiii}! Inillis.

Klowors in ract'iiu'S or spikos; poriaiith urn-shapod,

sliehtly or ilistinctly 'ooiistru'tiHl at mouth; scgms.
O-iTcntttte. I'ommonly rotloxoil; stjuiieus in a tloublo

cyLndricjil tubo; ovary 3-i'rllcd, scssili', nloliosc-

trigon:U: caps, sessile, globose; seeds subglobosi',

black, glistening: bulbs membranous, timiiated.—
About 4;"i species in Sicily, .\lgiria, iMuopcan Mcdit.,

Spsiin, .\sia Minor, and tlic Orient. All grajie hya-
cinths arc very much alike and are very iiileresting,

botanically, horticuhurally and from the artistic jjoiiit

of view. The group needs botanical revision ba<lly.

The cliiuf literary sources are Baker in .lour. Linn.

Soe., Vol. U (1871), and in G.C. II.9:70.S (1S7S);

also Boissier's Flora Orientalis. The width of the Ivs. is

an important character, and Baker's measurements
seem to refer to herbariiun specimens. Li\e i)lants

should be wider. (\ line is a twelfth of an inch.) They
iirc something like a hyacinth, hut the (lusters are

smaller, and the individual fls. arc smaller and of dilTer-

ent shaiK>, the grape hyacinths being constricted at

the mouth and having () small teeth instead of the

prominent perianth-segms., as in the true hyacinth.

The common grape hyacinth, which every garden
lover knows, is called M . botri/oUlin, which means "like

a bunch of grapes. " Everybody who has any groimd for

gardening should have some bulbs of this common
kind, both blue-Howcrcd and white. All the other kinds

described below are fancier's plants, interesting chiefly

to skilled amateurs. Among them the most remarkable
is the feathered hyacinth (.1/. comosum v.ar. 7>ioii-

strnsum), which is a mass of lilac shreds (see Fig. 2404).

Any species of Muscari is likely to have some sterile

flowers at the top of the cluster which are often of a
diflferent color, but in the feathered hyacinth there is no
.suggestion left of the urn-shai)ed flower, sterile and
fertile flowers all being cut into fine strips. This attrac-

tive plant has been sohi for fancy prices by a few i^ro-

gressive florists.

lirape hyacinths are neat little early flowering bul-

bous plants, good-sized colonies of which give dainty
effects in the border from February to May. There are

numerous si^ccies of these, flowering at different times.

They are mostly dark puqile in color, either self-colored

or tipped with white. There are also a few white and
yellow forms, anfl several species with true blue flowers,

the rarest color among
flowers, though this
would never be dis-

covered in catalogues.

M. Szomtsiamim, one of

the tnie blue forms, is

quite the prettiest of

the genus. The plant
known to the trade as
.1/. linqtdattim, or Ilija-

rifilhnu azuTiua, has the
true blue of M. SzopU-
xifiniim, and is fully a
nifinfh earlier. Theu.sual
forms grown in ganlens
.are mostly blue (purple)

and white forms of M.
hi)lri/f/id(;ti. M. ciiiiinim

is very dark. The Dutch
cat.alogues offer numer-
ous kinds to suit ama-
teurs and differing con-
ditions. Muscari offer no
fliffi('ulties in cultivation.

A medium .soil perhaps
suits them best, but
they are usually thrifty

growers, and piT.sistent in

the garden if foliage is allowed to ripen. Thtiy mostly
make offsets freely, and produce abundant seed. (,I. N.
tlcrard.)

INDKX.

album, 4, S.

anneniiu-uiii, 0.

atlaulicum, l."i.

atrociiritli-infi, 10.

Aurhiri. li.

botr.vniilcs, 4.

niruli itni, 4.

riiriitiim, 4, til.

OOIllIliUlUtUIIl, 10.

13.

grrecuin, 3.

tiranilijlorum, 4,
ll.-lilrciiliii, 5.

tatifolitnu, 14.
Lflit'rrri, 4.

leuconhu'itm, 4.

lint^uliiluiii, ti.

matTiiritrpum, 1.

maior. 1.

majus, 4.

micnuitlium, 10.
minor, 1.

monstrosuni, 2, 10.

niOHcliatuin, I.

muUiJlt>rum. l-'i.

lu'Klcctiun, !.'>.

pillions. 12.

palliititnt, 4.

paradoxuni, 7.

plunwsum, 2, 16.

potyanthuni, 17.

pripcox, 0, 13.

raceniosum, 13.

suaiwolrns, 1.

Szovitsianum, 11.
viotact'um, 10.

2404. MuHcari comosum var.

monstrosum.

conmsuni. 2. 10.

coilipiu'tuill, 18.

ronicum, 8.

dipcaili, 1.

flavuni, 1.

Subgenus I. Moscharia. Perianth urn-shaped, but
with .a relatively long-tubular base ; .scgms. minute,
even for the genus, roundish, spreading and
thickened on the back.

1. moschatum, Willd. (.1/. suavcoliiia, Fisch.).

Musk or Ni'tmkg Hyacinth. Lvs. .5-1), 1 ft. long,

}->-^4in. wide: raceme loose, 1-3 in. long; fls. 20-.''-0,

blue. Asia Minor. B.M. 734. Gn. 26, p. 137.—Has the

odor of musk. Seems to enjoy a warm dry border where
bulbs mature properly. Sometimes fails to bloom after

first year. Vars. major and minor are advertised. M.
(lipcadi major and minor have appeared in the cata-

logues since 1S7S, but these names have no botanical

staniling and represent cultural forms, of which there

are several.

Var. flavum, Lam. (M. flavum, Van Tubergen. il/.

macrocdrpuiii, Sweet). Fls. yellowish (Van Tubergen
says clear yellow). B.M. 1565.

Subgenus IL Leopoldia. Perianth obovoid-urn-
shaped, groovetl above, 3—4 lines long; scgms.
triangular, reflexed, not thickened on the b.ick:

raceme loose, and longer than in the next. Par-
ticularly characterized by the conspicuous bearded
ajipearance of the sterile fls.

2. comosum, Mill. Lvs. 3-4, 1-1 '2 ft. long, J^-1 in.

wide: raceme loose, 6-12 in. long, 40-100-fld.; lower fls.

fertile, olive, tipi)ed brown, borne on long horizontal

pedicels; upper fls. .sterile, blue or violet, borne on
long upcurved pedicels, making a cory^nbose cluster.

Medit. region. Orient. B.M. 133 (as llijacinlJms como-
sus).—An interesting form, but rare in cult., being
greatly surpassefl in jiopularity by var. monstrosian.

Var. monstrosum, Hort. Feathered Hyacinth.
Fig. 2404. All the fls. sterile, and cut up into fine shreds.

Gng. 7:290. A. F. 14:1286. Gn. 26, p. 137.—A most
interesting plant. Also called fair-haired or tasseled

hyacinth, and shredded lilac. Sold akso as M. mon-
strnaum, M. piumoautn, M . jilumosum tnonslrosum, etc.

For other trade synonyms, see under M. commidatum.

3. graecum, Ileldr. Differs from M. co/nosum in

having its sterile fls. in a short, dense, conical spike, the
pedicels of which are very short. Greece.

Subgenus III. Botryanthd,s. Perianth more or less

urn-shaped, grooved or not above, 1-2 or rarely

3 lines long; .segms. triangular, u.sually reflexed:

raceme den.se, 1-2 in. long. ,Sterilc fls. inconspicu-

ously bearded or hardly at all.

A. Fertile fls. a little loiiyir than broad, obovoid-globose.

B. Ltis. 3-4: Jl.f. 12-20.

4. botryoides, Mill. Common Grape Hyacinth.
Fig. 2405. Lvs. linear-lorale, 3-4 lines wide: scape
(H) in. long; fls. i)al(^ blue, odorles.s, 12-20. Eu.,
Orient. B.M. 157 (as HyacinlhuH botryoides). A.F.
13:1107. Gn.26:1.36. R.B. 20:3. Gn.M. 2:117.—
The following varieties are offered: album (G.M. 51:

601. (1. •27:2:i5. Gn. 76, p. 106. Gn.VV. 22::«1. J.H.
III. 5S:46!), cdrneuni, curideum, leucoplikum, Lclieirei,
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vtajtts, pdlliflutn and pdUidiim grandiflbrum. These
range from white through flesh-color to sky-blue.

BB. Lvs. 5-6: jls. 8-12.

5. Heldreichii, Boiss. Lvs. Hncnr-fihforin, subterete,

I'o hncs wide: scape t-(j in. long; fls. S-12, amethyst-
colored, with conspicuous white teeth. Greece, (in.

HUH. /.r.s-. 2-3: fls. 6-10.

G. lingulatum, Baker (.1/. Aiicheri

var. linguU'iluiii, Boiss.). Lvs. 3 lines

wide: raceme ovate. G. 34:243 (as

M. azureum). .\sia Minor.—This

is apparently a good species, but
it is said that the plant sold under
this name is the same as Ht/acinlhus

azKrcus (Vol. IH, p. 1616). Var.
prjecox is evidently a small form.

Cilicia. Gn. 63, p. 75.

.\.\. Fertile fls. 1 ' 2 times as long as

broad, obovoid-oblong.

B. Color of fls. black-

blue.

7. paradoxum, C.
Koch. Lvs. 3, Vi-
^^'m. wide: fls. rather
longer than broad,

deep black-blue. .Ar-

menia. B.M. 7873.

BB. Color lively dark
lilac or blue.

c. Lvs. liin. broad.

S. conicum, Baker. Lvs. about 6,

narrower: fls. violet-blue. Habitat
vmknown. Gn. 51:136; 69:282.—
Van Tubergen says fls. black-blue.

Var. album, white. Gn. 71, p. 252.

9. anneniacum, Leichtl. Lvs. sev-

eral, linear, much overtopping the
raceme, reaching a foot at flowering:

scape 4-6 in. long, tinted brown at

ba.se; raceme dense, 2 or more in. long; axis bright
violet; perianth bright deep violet; teeth erect whitish;

sterile fls. pale blue. Armenia.—One of the most hand-
some species, flowering the latest.

cc. Lvs. iV to y^in. broad.

10. micranthum, Baker. Lvs. several, overtopping
the raceme: scape slender, 5 in. long; fls. bright violet,

fragrant; sterile fls. few, sessile, pale blue. Habitat
unknown.

11. Szovitsianum, Baker. Lvs. several, .5-6 in. long:

scape 4-5 in. long; fls. bright blue, considerably larger

C^in. acro.ss, but only rain, across in M. micrantlmm),
faintly odorous : verj- large bulb, bearing several racemes
of bloom. Persia, Cauca.sus. B.jVI. 6855.

BBB. Color nearly white.

12. pallens, Fisch. Lvs. numerous, filiform: scape 3-5
in. long; raceme 12-20-fld. ; fls. white or nearly so. Cau-
casus, Iberia.

AAA. Fertile fls. twice as long as broad, obovoid-

cylindrical.

B. IjVs. almost cylindrical {subterete).

13. racemdsum, Mill. Lvs. 5-6, .5-6 in. long, ri'n.

thick, almost cylindrical: fls. odorous, dark blue. Medit.
(^auca-sus. B.\L 122 (as Hyacinthus racemnsuji). Vars.

c'irneum and grandiflorum prsecoi are offered.

nn. Lvs. oblanceolatc.

14. Iatif61ium, .1. Kirk. Lvs. always solitarj', %-l in.

wide, oblaiiccolate: sterile fls. 6-10, much paler than the

others. Phrjgia. B.M. 7S43.

132

2405. Muscari
botryoides. (XJz)

BBB. Lvs. lorale, i.e., strap-shaped.

15. neglectum, Gu.ss. Lvs. numerous, 9-12 in. long,

lorate, 1 ' )-2 lines thick: fls. odorous, dark blue. Medit.
region. Gn. 26:136. J. II. III. 61 :249.—This differs

from M. commutatum and M. pohjanthum in having
the segnis. of the perianth triangular and reflexed.

M. 7ieglectum mullifldrum and M . neglectum alldnlicum

are trade names. See supjilementary list under M.
Argsei.

16. commutatum, Guss. Lvs. 5-6, 5-6 in. long,

lJ-2-2 Unes wide: fls. odorless, dark blue; .segms. very
short, not recurved. Sicily.—Krelage advertises vars.

atrocccrtdeum comdsum, plurnosum, plunib.'ium mon-
slrosum, and pluinosum violi'iceum. It is apparent that

he regards M. comosum and its fonns as varieties of M.
commutatum.

17. polyanthum, Boiss. Lvs. 2-3 lines wide. Differs

from M. neglectum and M. commutatum in having
longer jiedicels and the caps, a half smaller, not more
than 2 lines wide.

18. compactum. Baker. Described only as Botry-

anthus compactus in an obscure work, which states that

the fls. are nearly black, with whitish teeth which
are semi-orbicular, obtu.se, spreading-recurved. Baker
places M. compactum next to M. commutatum, in spite

of the fact that the original description says the fls. are

obovate. Baker adds that this M. compactum is the M.
neglectum of some authors in part. The plant in the

trade as M. compactum may be a variety of some com-
mon species, since Van Tubergen says the fls. are

pale blue.

M. .\rfjm, little known botanirally, is saitl to he extra good. In
the trade. M. atlanticum is given as a synonym. Baker said he could
not distinguish M. atlantieuni from M. neglectum.

—

M. atlanticum.
Consult the preceding entry, M. Arga'i.

—

M. azureum, Hort.. is said

by Van Tubergen to be the same as Hyacinthus azureus, which in

turn is referred to H. ciliatus by Index Kewensis. Gn. 36: 126. Van
Tubergen also advertises var. amphibolis {M. Freynianum).

—

M.
Motelayi, is offered by Van Tubergen.

WiLHELM Miller.
A. C. HoTTES.t

MUSENIUM: Muslneon.

MUSHROOM. The best usage sanctions the use of

the word "mushroom" as a comprehensive term applica-

ble to any and all of the higher fleshy fungi, whether
good, bad, or indifferent with respect to edible qualities.

With this usage it is then proper to speak of edible,

inedible, and poisonous mushrooms of all types. From
some quarters there is an inclination to regard only the

agarics, or more especially the centrally stalked gill-

bearing Agaricacea;, under this name; thus we would
have the field agaric, or field mushroom, the fly agaric,

or fly mushroom, and so on. In a commercial sense,

Agaricus campestris and the allies of this .species are

everywhere in America the dominant, and usually the

only species of interest; so that among certain classes

of persons it is not strange to find a tendency toward
the restriction of the word to the commoner cultivated

forms. The same persons with wider experience would
doubtless abandon this usage, and employ the above-
mentioned broader apphcation now more generally used,

which is also the one of the "mushroom" books.

.\nother use of the tenn is as a co\interpart of toad-

stool,
—"mushroom" denoting any edible species, and

"toadstool" all the inedible or at least poisonous ones.

With this criterion we would collect and throw into

the "mushroom" basket all species as fast as they

might in some way or other receive ajiproval, and we
would east into the toadstool limbo all uncertain or

untried and dangerous forms. On the basis of such
distinctions, applied to European conditions, there

might be on the markets of Munich, Germany, about
fifty species for sale ;is "iinishroonis," .since this number
is approved by the authorities; but in Berlin, at the

dictation of .stricter tastes, or rules, the number of

recognized "mushrooms" would be scarcely half that
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2406. Agahcus campestris ^the true

mushroom). ( X ! ^)

of Munich. "Tomlstool" is u toiin wliich mifiht well

tn' heUl snoivii to tin- f;\iry talos of luushiooiu lilV.

It sjHMiis probiiblo tluit mushroom is di'iivoil from
the old Fn'iu'h mousi>ron or nioui-hcroii, lunv mousscron.

An obsoloto Knsilisli fijrm is muslu'ron, while imish-

nimii ami miish-
romc have also l)Opn

used. Anion}; con-

sumers of iMx-nch

canned 'VhampiR-
nons" (fungi) there

seems to be the

feeling that this

general term is used
only for the eulti-

vatcd forms, but
this is merely a
special trade use,

and even in poijular

mushroom books
the cultivated
forms aix! carefully

distinguished !is

"champignon de
couche."

The only muslirooras cultivated extensively in Europe
or America are the "common mushrooms," or field

mushrooms, consisting probably of several closely

related species, which are usually designated Agaricus
campfstris. In reality, there is a group of species,

including at least .4. arvensis, A. campcstris and its

near relatives, .4. irillaticus, probably .4. Rodmani and
.4. fahaceus, any of which may be cultivated. It is

not too much to hope that in time representatives

of several other genera of the fleshy fungi may be cul-

tivated for special purposes, but it is doubtful whether
any species in culture would yield more abundantly
than do the forms now grown. These species closely

resemble one another in general rliaracteristics and in

life historj', so that a description of a common type of

..4. campeslris will define all with sufficient accuracy for

the present purpose, and it will indicate in general the

terminology of all the Ba.sidiomycetes, that is, the class

of fungi which contains the larger part of the fleshy

forms.

Characierislics of Agaricus campeslris (Fig. 2406).

The full-grown expanded plant is somewhat
umbrella-like, with a central stalk (stipe) supporting a
rather thick cap (i)ilcus). The st<"m may be from
2 to .5 inches in height, about 1 inch in diameter, and
above the middle there is typically a ring or annulus,

but there are no other appendages about the stem. The
cap bears on the under surface tlie gills, blade-like

lamellzE reaching for the most i)art from near the

stem to the periphery of the cap. When the ca]! of the

young mushroom begins rapidly to expand, it breaks
away from its attachment to the stem, and the veil of

tissue which has hidden the gills from view is ruptured
at the periphery of the cap, leaving the ring or annulus
already mentioned. W'hen the gills are first disclosed

they are of a beautiful pink color, but with age they
darken and ultimately becomi' brown-black.
The coloration of the gills referred to is due chiefly

to the formation of spores or i)roi)agativ(^ {'ells, in large

number. If one places the cap of a maturing mush-
room on a piece of white paper, gills downward, pro-
tecting the cap from rapid drj'ing out, a perfect spore
print of the brown-blaf;k spor(^s may be mafje. The
number of these produced by a single mushroom
expressed in figures is too great to be adequately
pa.'sped. The spores arc small ovoidal cells, as shown in

Fig. 2407, and they are borne upon club-shaped struc-
turr^ termcfl basidia,—these being organs which are
characteristic of the whf)le cl.a,s,s of the IJasidiomycetes.
The entire surface of the parallel gills is studded with

the ba.sidia, each basidium bearing from two to four

spores.

Vcgctalive and. fruiting stages.

In the ojien the spores doiibtless germinate, but the
conditions for llieir germination are not .so well under-
stooil that they can be readily duphc.ated in the labora-

tory. .\t any rate, germiitation of the spores j'ields a
mycelimn or thread-like growth that is characteristic of

most fungi. The development and growth of the
m.yceliinn in rich earth, comjiost, or manure yields a
characteristic, "spawm," for ".spawn" is merely the
abundant develoimient of the mycelium, or vegetative
.stage of the fimgiis, in any stiitahlc substratum. In
this connection it is well to note that the mycelimn of

other fungi may invade a great variety of substrata.

Kich earth, the moist leaves of the forest floor, fallen

timber, and even the trunks of living trees are all

invaded by a variety of sjiecies, each having its par-
ticular growth-requirements. I'Vesh spawn of Agaricus
campf>:tris has a fine aroma of muslu"ooms combined
with that of almonds. By this aroma alone it may be
easily recognized, and therefore <lisfinguishcd from the

mycelium of common mould fungi. Hy pure-culture

methods, musliroom spawn may also be develoijcd

from fragments of the tissue, a-s subsequently indicated.

Spawn is appropriately called the vegetative stage

of the fungus.
The mycelium not only- absorbs from the substratum

the necessary water, together with the organic and
inorganic food materials ncccssiu'y for its immediate
growth, but obviously there is accumulated a con-

siderable amount above the growth needs, which serves

as a fine adjustment to the heavy demands for food
made .somewhat later when fruiting begins. With a
vigorous development of spawn in earth or compost,

fruiting, or muslu-oom formation, will proceed. At this

time the tlireads of spawn become more strongly corded
and matted, attended by the formation of spherical

"pinheads," and the latter develop directly into the

well-known "button" stages, the appearance and rapid

development of which give such satisfaction to the

novice in mushroom-growing. With the increase in

size of the button and the dilTerentiation of gills, there

is next a rapid exjjansion of the cap and the elongation

of the stem, followed by the rujiture of the veil. The
mushroom is then full growm, at which time the shed-

ding of spores begins.

Mushroom-culture.

In times past, it has been the custom to regard mush-
room-growing as more or less of a mystery. It was
therefore c o n -

sidered impos-
sible to lay down
specific rules for

the guidance of

others. This was
due primarily
to the fact that

there had been
very little e.\-

jierimental work
from which to

deduce tht; prin-

ciples on which
successful cul-

ture dejiends.

There is now no
reason why an
intelligent p<'r-

son shoulil not
be able to pro- 2407. Section of a gill of Agaricus cam-
duce mushrooms pestris, enlarged; Ir, trama; sh, hymen-
successfully if he lum; b, basidium; si, sterigma; sp, spore.
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is able to give to iiis work the care and attention which
would be bestowed upon the cultivation of delicate

flowers or the rearing of poultry.

Within the past dozen years, sufficient has been done
to demonstrate the fact that the general principles of

production are comparatively simple. The limits of

conditions permitting prodviction are narrower than
those \isually ajijilymg to other horticultural crops,

yet it is true that the principles in the one o:use aix' just

as definite as in the other. To state this in terms of its

causation, it may be said that many of the more
important biological problems concerned in the growth
of mushrooms are sufficiently understood to enaljle us
to comprehend the meaning and relative values of the
practices which have grown up about this industry, and
in many instances to modify these practices advan-
tageously. As a matter of fact, since muslirooms .should

be grown only in situations which permit the practical

control of conditions—that is, of the substratum or
compost, the amount of moisture, the temperature, and
other factors of the environment,—it should now be,

and in the hands of many growers is, a more certain

crop than many others commonly regarded as table
necessities.

It is no uncommon thing to hear the question asked,
"\Vhy is it not possible to produce mushrooms suc-
cessfully in fields and lawns?" This question might be
answered by anyone who reflects for a moment on the
commercial success or failure of the pasture and lawn
occurrence of mushrooms. One could predict that
dandelions would be a successful lawn crop because
whether one wills or no they are produced on oiu- lawns
in quantity, and sometimes they tlireaten to take pos-
session where they may not be wanted. Mushrooms
also occur in the lawn and field, but how sporadic and
unreliable is the supply! One expects to find them in

the early fall, but if they are not found, or occur in very
limited quantity, it is easy to explain their absence on
the ground of insufficient rain, unexpected cold weather,
early summer drought, or other obvious cau.ses. This
merely indicates that mushrooms are not in any way
commercially successful in such situations.

Mushrooms are indeed very sensitive to conditions,

and commercial out-of-door culture is possible only in

a region where the temperature conditions are fairly

uniform throughout a considerable period of time.
Moisture is not quite so important, because even in

the open this often may be adequately controlled.

Out-of-door culture is practised to a limited extent in

England and in France, but in no section of the world

tl Xv.

\\^ - -
--

2408. Common commercial spawn of Agaricus campestris.

is the common cultivated mushroom grown in the open
.successfully to compete with the product produced in

mushroom -hou.ses, cellars, or caves. Owing to the
overwhelming importance of the indoor culture, there-

fore, it is only necessary to describe this as of com-
mercial importance.

It was stated above that rules may be laid down for

the cultivation of this crop. Rules must be in a measure
arbitrary- if they an: to be successfully api)licd by the

beginner. One who has mastered the principles may
vary these advantageously for aU changes of condi-

tions. The more important factors involved in mush-
room-growing, and about which recommendations must
center, maybe enumerated as follows: compost, spawn,
temperature, moisture, and sanitation.

Compost.

Stable-manure furnishes the only satisfactory com-
post known for commercial mushroom-growing. By a
suitable period of fermentation, or composting, the

2409. Spawn of Agaricus campestris, pure culture.

mantire becomes more suitable for the growth of the
mushroom spawn and less likely to support the suc-

cession of mould fungi which would otherwise first run
its com-se. The manure should contain ample bedding
material. Straw, shavings, and sawdust are used for

this purpose; but straw is preferable from the mush-
room-growing viewpoint, as it not only reaches in a
short period of time a certain desirable stage of decom-
position, but good straw makes likewise a substratum of

excellent textm-e and water-holding capacity.

When the amount of fresh stable-manure is sufficient,

it should be wet and somewhat packed. In a few days
the temperature will rise to perhaps 120° to 140° F.,

which is indicative of an active fermentation. The
compost is then forked over, or "turned," care being
taken to mix the outer with the inner material, and
water is sprinkled upon it whenever needed to main-
tain the compost in a condition which is moist through-
out. With straw manure, it is often sufficient to

"turn" three times, but a somewhat longer fermentar
tion is not harmful. The turnings may be after inter-

vals of three to five days, the total time required for

fermentation in stmimer being from eighteen to twenty
days. When shavings and sawdust occur in some quan-
tity, a longer interval will be required. As .soon as the
fermentation is complete the beds may be prepared,

as described on page 208.5.

Spawn (Figs. 2408, 2409).

Prior to 1903 no mushroom spawn had been made in

the United States, the larger part of the spawn used
being brick spawn imported from England. French
flake spawn was also used to some extent. Pure cul-

ttu-es derived by the tissue culture method were fiist

employed by the writer as a source of material for the
inoculation of bricks in 190.3. Since that time the
brick spawn-making indu.stry has become successfully

established in this country. In fact, the enormous
development of mushroom-growing within the ])ast ten

years has been due more to reliable spawn and to the
dissemination of information explaining the gi'owth-

requirements of these plants than to all other causes
combined.
The percentage of failures by amateur growers has

steadily declined. It is not to be, understood, however,
that all failures are due to poor spawn. Still, when one
hears the complaint that "the cellar was constantly at
a temperature between 50° and 00° I''., and not a mush-
room appeared," one can be fairly certain that the



J0S4 MISHHOOM MUSHROOM
spawn w.'is doad. Other cnusi's may dotenninc a poor
crop, but soldoiii no (•r»i>. In spito of Ihi' fact that
reliable spawii is now made, sonu' small dcaliTs \\ ill, of

coursf. evintinue to otTor for sale old spawi\ wliiili luus

lost all vit;dity just as They may olTer old seeds, it is

nccossjiry to Ik> e\-en more ivin'ftil in I Ik- imi-chase of

4^4 W. Musluoums growing in a cellar.

spawn than of field or garden seeds. Experiments have
shown that spawn stored under the conditions wliich
usually prevail in the cellars or btusements of seed-

stores is seldom alive for more than one year after it

is made.

TemperatuTe.

The most favorable temperature for musliroom-iiro-
duction is about 04° F. Perhaps there is no apiireciable

difference between 52° and 5(i° F. More important as
principles are the limits of tcmi)erature, and the effects

of more or less heat than that mentioned. No one
should attempt to rtow mushrooms in any house or
cellar where the temperature is constantly above t)()° F.

In the warmer atmosphere, all kinds of insfu^ts and other
mushroom enemies will be active; in fact, insects that
are practically torpid at .'jO" may be extremely harmful
and multiply rajMdly at (i()° F. .\i)parently at 60° F.

the spawn in the beds will be afT(^cted more or less by
the growth of other organisms, the reciuisitc humidity
is not so rea<lily maintained, and "fogging off" is

frequent. Moreover, even if the higher temperature
lasts only a few days at a time, the quality of the prod-
uct will be affected. In hot weatluT the nuishrooms
are smaller, long-stemmed, and ((uickly expan<led. At a
temperature continuously 4.')° F., mushrf)onis will

develop so slowly aa to be uniirofitable. A few d.iys of

low temperature is not in any sense injurious, for it

merely cau.ses <lelay in production. If one wishes to

obtain particularly heavj' mushrf)oms, this can be best
accomplished by keejiing the temperat\ire fairly low,

and occasionally permitting it to fall below .'j()° F. for

a few successive days. Even light freezing does not
kill the mycelium in the beds.

MoisluTc.

It has been noted that after the first watering
when the stable-manure is being prepartid for com-
post, the rule is "moist but not soaking wet." No
better rule can be given. It is scientifically more
accurate to say that the compost in the beds should
contain about 60 to 6.5 per cent of its oven-dry weight
of water, but the best [iractical test of 60 to 6.5 i)er

cent is that when compres.sed firmly in Ihe hand it

will moisten thrt haml but drojjs of water will not lie

.squeez<!d out with ordinary exertion. When tlu^ beds
are cased, the su^fac(^ .soil must also ]n: kept moist.
Even if the comfxist lx;low is moist, no satisfactory
muahroom.s will l>e produc<;d in a dry soil. On the
other hanrl, U> keep the .sf>il wet it is not necessary
to drench the bed. The latUsr serves to make the
compost too wet, and the soil may .soon be dry
again. In the ideal mushroom hou.se, watering

should be required to the extent of no more than one
light si)riidvling each day; but in small cellars or houses
when' Ihe lieuling is by means of stoves, or oilier similar
dry heat method, moii' freciuent sprinkling will be
iXHluired. The humidity of the atmosphere should be
from 61) to 7.5 jier cent. There should be a gradual but

slow evaporation. Walls and ceiling may be conve-
niently sjiiayed, when necessary, with a Vermorel
spray nozzle.

Saiiiiation.

Sanitation involves (1) good drainage and ven-
tilation, {'!) removal of all waste mushrooms, also the
clotted and sjjcnt mycelium at the bases of mush-
room clusters, and especially foggetl specimens, and
(3) the trapping of insects, whenever they become
evident, a.s well as the regulation of conditions, if

possible, so :us to prevent their activity. Drainage
is a minor matter if the ajiplication of too much
water is :ussid\iously avoided. Ventilation is partic-

ularly neces.sary in caves and low cellars. Waste
mushroom material, whether on the bed or about the
cellar, is a constant menace. When mushrooms are

picked in clusters, the little buttons in the vicinity

which are injured should be removed. All old bases of
clusters should be liftc^d and a handful of fresh earth
appli<'d.

Where mushrooms may be ijrown (Figs. 2410, 2411).

Since the control of conditions is the essential point
in the culture of these fungi, it is obvious that mush-
rooms may be grown in any house, cellar, or cave
which will permit the regulation of moisture and
temperature, and incidentally of ventilation. It is not
the purpose of this article to attempt the discussion of
the various types of construction which may be
employed in the erection of suitable houses for mush-
room work. Any kind of building material may be
used, but since a considerable amount of water is

necessarily employed, it is well to provide against
"sweating," and the drij) which accompanies tliis. As
a rule, an air-space in walls is an effective preventive
of this condition. The ceiling of the mushroom house
may be high or low, depending upon the number of tiers

of beds to be used. When it is desired to place the beds
on the floor only, the ceiling should be as low as wiU
])ermit men to work comfortably; for the additional
air-space above the bed will be disailvantageous with
regard to the control of both heat and moisture. Per-
sons who are making a first trial with mushroom-grow-
ing, or those who intend to use a small amount of

space for the production of a small quantity intended
merely for home consumjition, will jireferably choose for

the purpose any cellar, shed, or other space which may
be available. Such s]jace may be adapted more or less

.^411. Mushroom-growing in a Portland cement cave.
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to the special use to \vlii<'li it is put by temporiiry

partitions, false floors, or by otlier iiLeans uliicli will

suggest themselves. In tlio.se eases in wliieli celhirs or

eaves are \ise<l, it is important tliat there shall be good
ventilation. So-ealleil "stagnant" .ur is almost a.s bail

in musliroom-growing as in greenhouse work, in sueli

air, moreover, the mushrooms will tend to become
long-stemmed and the caps will be I'elatively small.

The iunount of ventilation will dejiend upon circum-
stances, but in all cases it sliould be sufficient so that
there will be a constant, but sliglit drying of the beds
from day to day, requiring oce;usional sprinkling. There
are probably only a dozen places in the United States
where mushrooms may be grown advantageously in

nuishroom beds in the ojien, and this is primarily due
to the variability of the tt^nperature, but partially also,

to the difficulty of maintaining the requisite humidity.

Preparation and care of beds.

When the stable-niani:re has been composted for a
period of eighteen to twenty days, it will have lost

practicallv all objectionable odor, the temperature will

probably have fallen to 120° to 130° C. (248° to 26(3° F.),

and the texture will be atlhesive or oleaginous. In this

condition, it may be made into beds. The type of bed
commonly employed in the United States and England
is a flat bed from 6 to 8 inches deep, and from 2J4 to 4
feet wide, depending upon whether it is accessible from
one or from both sides. In France the ridge bed is more
commonly employed. Somewhat more labor is required
in the construction of the latter, but the surface area
is considerably increaseil. The ridge-bed .system is

seldom employed when the beds are arranged in tiers.

It is far more apphcable to the growing of muslu-ooms
in caves or cellars. The use of flat beds in tiers, or in

the nature of shelves, will often permit one to multiply
to the extent of four- or five-fold the amount of avail-

able space.

The compost is thrown into the space to be occupied
by the bed, arranged as required, and immediately
"firmed." The beds should not be hammered down
with a wooden mallet as is the custom with some
growers. Usually the temperature of the bed rises after

the first day, and the maximum is promptly attained.

Within a few days the temjierature will begin to fall

and the bed may be spawned at 70° to 7.5° F., with the

temperature on the decline. In no case should the
amateur grower attempt to spawn his beds when the
temperature is above 7.5° F. It does no harm at all to

spawn at 60° to 70° F., but a growih begins somewhat
more rapidly at the temperature first mentioned.
Within a week or so, the temperature should fall to

that which has been mentioned as normal for mush-
room-growing, that is, about .54° F.

When brick spawn is used, each brick may be broken
into about twelve pieces, and one piece will be required

for each square foot of bed space. Insert each piece

from 1 to 2 inches below the surface, holding it with
one hand while pressing the compost firmly about it

with the other hand. In the course of about ten days
the new growth should become evident about each
piece of spawn, and when an examination of the bed
discloses this fact, the bed may be smoothed and again

firmed, or .slightly compressed, such that a person
might stand on it without sinking in the substratum
more than from 1 to 2 inches. If there has been any
drj'ing of the surface layers, the beds should be sprink-

led, and it is then rea<ly for the "'ca.sing" of loamy soil.

A good ca.sing soil is an onlinan,- light loam, but almost
any good garden soil is .serviceable for this pur|)Ose.

The presence of a considerable amount of woods
mold in the soil is to be avoided. The soil is applied

evenly to a depth of 1 to 1^2 inches, and it should be
firmed as applied.

Subsequent to the casing, the beds will require no
attention except with respect to the regulation of

t('m)ierature and moisture. The soil should be kei)t

constantly quite moist, but water should never be
applied co]iiouslj' while the sjiawn is sjffeading. Em-
ploying good spawn, mushrooms should begin to appear
in six to seven weeks, although a longer period of time

may be requhetl if sawdust or shaving compost has

been used. Under imifonn conditions, mushrooms will

appear quite regularly all over the bed, and they will,

especially at fu'st, have a tendency to come in flushes.

^\'hen the first flush has been picked, there may be an
interval for that bed of several days, or a week, before

a second flush will appear.
In harvesting mushrooms, it is usually best to take

them before or just at the time that the veil begins to

break. At about this time they will have attained their

maximum weight, and they make a far better appear-

ance than later. The common method of harvesting

requires the operator to take hold of the cap firmly,

twisting it slightly, as a result of which the mushroom
is often removed from the bed without cutting. When,
however, the mushrooms grow in clusters, the assist-

ance of a knife is needed; and it is often possible to

remove those sufficiently developetl without endanger-

ing the growth of smaller ones in the cluster. In pre-

paring the product for the market, the basal portion of

the stem is cut off, and the plant is bru.shed with a
mediiun-sized paint-brush so that it is made free from
soil-particles. The best markets require that the prod-
uct shall be graded into large, medium, small, and old

mushrooms. Small growers, however, can seldom afford

to adopt this system, and they should cut with such
regularity as will insure a fairly uniform size.

Mushrooms, families of.

The cultivated musliroom is one type of the Agari-

cacea;, a family in which the spore-bearing, or fruit-

ing surface (hJ^nenium) is in the form of leaf-like

plates, or gills. The spore prints of the fifty or more
genera of this family vary in color from near black

through all shades of brown and ochre to pure white.

Agaricus campestris, the common cultivated mush-
room or field mushroom, has already been described.

It is important to note for this, as for all species of the

genus, the brown-black spores, the central stalk, the

characteristic ring or annulus, and the gills changing
from pink or light brown to brown-black free from the

stem. In general, A. campestris possesses a simple

ring, the stem is fairly uniform in diameter, and the cap
varies from a cream-color to various shades of brown
or gray-brown. The upper surface is usually smooth,
but with alternate wet and dry weather or, as a result of

the growth in rooms with variable artificial heat, it

may l3e broken into more or less diamond-shaped areas

exposing the white flesh. There are probably several

cultivated varieties of this species, but it is often

difficult to determine whether a given variety in cul-

ture belongs to this or to some related species. Three
trade forms—based largely on color—are generally

recognized, but within these color limits there are

undoubtedly many varieties. The three trade names
referred to are: "Alaska," relatively small, white or very

light gi-ay forms; "Bohemia," large brown varieties,

one of which at least may be A. rainpestris; and "Col-

umbia," which is the name for the large cream-colored
forms which may apparently be referred to one of

several species.

Agaricus arvensis, ordinarily known as the horse

mushroom, has much the same season and habitat as

A. campestris, and forms occur which seem to be inter-

grading. Typical forms of the horse mushroom are

larger and stouter than the field mushroom and dis-

tinguished from the latter by the jiossession of a double

ring. There is some diversity of opinion regarding

pileus (color) characters; but in any event there would
appear to be .several varieties in cultivation which may
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2412. Lepiota procera.

fungus. iX'j)

Parasol

Ih' prtijx'rlv referrcti to this siH-cics. Under cultivation

the wTiter has Inx-n iin.'iblo to find any better flavor in

.4. caniiHslris than in .1, ornnsis. A. Rotlmant anil .1.

viUalicuf are elo.sely ivlateil to .1. arirnais ami .1.

(TiiHi;«-,</rij.-, hut then" is'jioini" doulit as to whether either

of tliese should he n-gsirded as distinct species.

.•l(7<in>»,v fabaiTiig (A. suhrufisciitx) is th<' alinond-
tlavored and almond-fragrant inushi'ooni, sometimes

foun<l in {jreen-

hou.ses or in flower-

beds. This siiecies

is ix'adily di.-itin-

Ruished liy (1) the

ion ^-persist en t

iiieiuhranous veil,

t lie lower surface
of which is coven'd
with soft frosty

scales; (2) the red-

brown to gray-
brow^l (with age)

pileus; and the en-
larged lower ])art

of the stem. It liiis

been cultivated, bvit

requires a higher
temperatui-e than
A. campestris and
is said to be less

prolific. It deserves
further trial. The
spa\\'n grows vigor-

ou.sly in the usual
bricks. A. placoniy-

ces is a woodland
species, and it is .'sometimes found from early sum-
mer until late fall. The cap is large, flat, and thin,

appearing smoky above from the presence of numer-
ous small, dark scales, which are closer together near
the center. The veil is like that of A. anmnsis, and
the base of the stem is enlarged. The writer has
ma<le spawn of this species, and cultivated it in

small quantity.
Agaricus sih'icola, also an inhabitant of woods, is

almost pure white except a-s to gills. It is sometimes
tinged with yellow, and is always a rather small species,

occurring in the summer. Its value in cultivation coukl
be only with relation to its resistance to high tempera-
ture.

The question of temperature-r&sistance is an impor-
tant one, however, and the discovery of an acceptable
edible species which might be grown at from 60° to
70° F. would make it po.ssible to extend the mushroom-
growing season to ten or eleven months.

Coj/rinus.—Aside from Agari(^us, Coprinus is the
only other genus of the Agaricacca- with black spores

which is sufficiently important
from an economic standpoint
to require consideration. The
genus is characterized more
particularly by the deliques-

cence of gills and other jiarts

of the j)ileus at maturity to an
inky black liquid. There are

three edible siXicies of com-
mon occurrencft, appearing
usually in lawns in the .spring.

('. comaluss (Fig. 2413), the
shaggy-mane mushrfiom, is t.li(^

largest, and one of the best of

the fungi. The whole plant is

often (j inches in height, with
a cylindrical cap frequently
not less than 3 inches long

2413. Copriinu comatus and 1}^ inches in diameter.
•Horsetail moshroomj. The name is derived from the

shaggy scales on the pileus. As the plant approaches
niaiurity the gills are of a sahnon-color and there is a
free or movable ring. ('. alrtuiuntariiix, the true ink-
cap, is a shorter form limn ('. conidliis, and it commonly
occurs in dusters. The .shorter, oval ca)) is slaty gray
in color, due to the background of d.ark gills showing
through tlie hygrophorus tis.sues. C. inicaccus is much
smaller than either of the jirec.eding, and occurs often
in solid ))halanx covering several square feet of space
about old .stumjis or over decaying roots. When young,
the tan-colored cap is covereil with temporary, glisten-

ing scales, like minute jiarticles of mica. The only dis-

agreeable featiu'e about the Coprini is their deliques-

cence, but they are of fine flavor and quality, if eaten
fresh.

Lcpiola.—The genus Lepiota corresponds to Agaricus
in general charai^teristics, except that the spores in the
former are white. There are many species of this genus,
of which the more imi)ortant are Lcjn'ota procera (the

parasol mushroom) and L. naucinoidcs. Both are foimd
widely distributed in lawns, fields, or meadows. The
parasol mushroom is one of the most conspicuous of the
edible agarics, standing frequently 10 inches high
with a pileus often 5 to 6 inches in diameter, reddish
brown in color, with darker blotch-like scales. The
stem is delicate except for the bulbous base. The ring

is large and free. L. naucinoide.s in prime condition is

usually pure white. It is about the average size of the

cultivated mushroom, but with a thinner cap and a
stem more slender, thickening toward the base. One
who is not an expert should remember that the deadly
amanita is also white. See Amanita, below.

2414. Amanita phalloides, poisonous. V. volva. ( X H)

Armillaria mellea, the honey agaric, commonly brown-
ish yellow in general appearance, is typically an autumn
l)lant gi-owing in clusters about stumps and the ba.ses of

trees, (jr appearing through the sod over decaying roots.

It is one of the more abundant mushrooms in wooded
.sections. In form this plant difft-rs from Lepiota largely

in the fact that the gills are attached to the stem. The
s|)orcs are white but the gills become discolored with

age. This species is parasitic on a number of trees. The
mycelium develops a characteristic cord-like, or rhizo-

morphic stage. This plant is a(;rid and disagreeable

raw, but cook<^d it is said to be of good flavor.

Amanita.—The genus Amanita is interesting for two
reasons: (1) because it contains some handsome species,

which are quite likely to attract the attention of every

b(^ginner in identification ; and (2) because among these

spc^cies there, are several which are the most deadly

I)oisonous of all mushrooms, l^nless one is an expert,
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2415. Cantharelltis cibarius

therefore, it is well to learn the characters of the
genvis in order to avoid any inclination toward using
them for food. The genus contains, it is true, several

edible species, and when one knows them there is no
danger. Amanita pos,sesses all of the general charac-
ters of Liepiota, likewise certain additional ones which

serve clearly to distinguish

it. The white spores (and
usually white gills), the an-
nulus, and gills free from the
stem are just as in Lepiota;
but there is in .\raanita also

a volva, or universal veil,

which in the mature mush-
room appears usually as a
cup at the base of the stem,
and sometimes remnants of it

are carried up by the pileus as
frosty scales. In the button
stage this universal veil is an
outer skin or envelope, and
as the plant expands it bursts
through the envelope leav-

ichantereUe;. Edible. (x,4) '°S more or less of a cup, or
at least a basal ring, at the

base; and if the upper part of the envelope adheres to

the cup, it is broken into mere scales, or frosty patches,
as the pileus grows. Now if one pulls up an Amanita
carelessly, the volva might not be detected. On the
other hand the ring, or veil, might be broken, and then
with a volva and no ring the plant might be mistaken
for an Amaiiitopsis—a genus with many edible species.

Young stages in meadows have been mistaken, indeed,

for buttons of Agaricus campestris. The Amanita phal-

Imdes, deadly amanita (Fig. 2414), is widely distributed

in the United States, occurring especially in woods and
meadows. The plants may attain a height of 6 inches
and a pileus diameter of 4 inches. In general appear-
ance it might be mistaken for a Lepiota, especially

L. nauciiioides, as some forms of the species may be
entirely white. As a rule, however, the upper surface

of the cap is grayish, brownish, or greeni.sh. Usually,

there are no scales, at any rate no small scales, on the

cap, and the volva is cup-hke. A . verna, the destroy-
ing angel, is a pure white plant, regarded by some as

one of the white forms of A. phalloides. A. muscaria,

the fly agaric, is only somewhat less poisonous than
those above mentioned. It is one of the handsomest
mushrooms of the forest. The plant may be larger than
A. phalloides, and the cap varies from yellow to orange-
red in color, with frosty or creamy white scales or

patches. In this species the volva is not so prominent,
since the universal veil breaks transversely into a num-
ber of small incomplete rings, which remain at the

base of the somewhat bulbous stem in the form of inter-

rupted rings of scales. The gills and stem are white.

A. Cxsarea, the roj'al agaric, has also an orange-red
cap, but in this species there is a very definite cap-like

volva, and the gills of the plant are yellow to orange.

This species has been much prized since the earliest his-

torical times, but no one should attempt to use it who
is not able clearly to distinguish the different species of

Amanita. _.

Tricholoma personatum, the masked tricholoma, is a
representative of a genus differing from Lepiota in

possessing no ring, and further in having the gills

attached to the stem, yet notched near the point of

attachment. This species is usually i^ale violaceous or

lilac when young, and the pileus is plane or distinctly

wavy. The flavor is esteemed. It has been cultivated

in experimental beds.

Clilocybe.—In this genus thi; spores are white and
the gills are not only attached but decurrent upon the

stem. Clitocybe velutipr^ grows in clusters about stumps
anil trees, and is readily n'cognized by the bright red-

brown viscid pileus, the pale yellowish gills, and the

dark stems clothed at the base with a growth of hairs

velour-like in texture. This fungus is a late fall and
winter mushroom, jirized by many, in spite of an
ajjparent toughness in the raw state.

Pleurotus.—The members of this genus which are of

special interest horticulturally grow on decayed places
in the trunks of trees, or on logs, and they are readily

distinguished from all other white-spored agarics by
the excentric stem. It is typically a clustered mush-
room—the clusters being sometimes of enormous size.

The plants are white or lightly tinted, and the gills

are generally decurrent. Plcurolus nslrcalus, P. aapidus,

and P. tdmariuis are the commoner large species, all of

which are edible, but not keenly sought.
Lactarius, the mushrooms which yield a milky juice

when the gills are cut or injured, is represented in our
woods by several species, of which the commoner
edible ones are Lactarius deliciosus and L. volemus. In
form these plants are much like a Clitocybe, but the
gills are not strictly decurrent. Lactarius deliciosus is

yellow-buff or light orange, mottled with darker spots

or zones, and the juice is orange-colored. The plant
is often about 4 inches high and the pileus about 3

inches in diameter. L. volemus, a somewhat smaller
plant, is of uniform color, brown-orange, or tawny,
with white juice. The peppery lactarius, a large white
species, is very acrid. Closely related to Lactarius is

the genus Russula,—lacking the milky juice,—of which
many species with pilei white, greenish, violaceous,

or red are found in our woods in summer and early

autumn.
Cantharellus cibarius (Fig. 2415), the chanterelle, is

one of a group the members of which are barely agarics,

for the gills are often almost vein-like, rounded on the
margin and often reticulate. The chanterelle is uni-

formly yellow to orange in color, small, more or less

unsymmetrical in form. It is also an inhabitant of the
woods, and it is much used as a vegetable food in

Europe.

Other Basidiomycetes.

It has been indicated that the larger part of the fleshy

fungi are included among the Basidiomycetes, and while
the Agaricaceae furnish the greater number of forms of

paramount interest to the average layman, nearly all

families of these fungi contribute showy or edible spe-
cies—and some families numerous species. In the Poly-
poracese and Boletaceae the spore-bearing surfaces are

2416. Boletus subto-

mentosus.
2417. Clavaria aurea.

—

Coral fungus. Edible. (XM)

in the form of pores. In the genus Polyporus the plants

are tougher in texture than those usually edible, and the
larger number grow on wood and trees—some causing
the more destructive diseases of wood and timber. One
of the edible forms frequently observed and most con-
spicuous is Polyporus sulphurcus, which forms immense
clusters of sulfur-yellow and orange, bracket-like sporo-

phores on a variety of trees and stumps. Many species

of Boletus are edible, but some are to be avoided, and
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somo jxisitivoly toxic, liohtits alnUs (la i-opo, dor

Stoinpilz^ I)rv>bahly furiiishos moiv than any otlu-r one
siHH'ios of the frvsh wiKl funsii sold on tlic niarkots of

Lun>pt':vn citios. BoU'iis mihlotiiciilosiis (Fi;;;. 'JlUi) is

not ixiisonous, but is of- inferior quality.

Figlulina hcpalica, often kno\\ni as the beefsteak

niushriH>in. is a juicy, He.shy siiecios with red pilous.

The plants are bracket i^l, ami fjrow from the stumiis

of several hardwoods. The fuufjus is prized b\- many,
and wliile widely distributed it occui-s sjiarinjily.

The llyitnaceie ari> characterizeil by a spoix'-bearing

surface spn^ad over tooth or spines arisin;; either from a

cajvlike pilous or from a tubercuhu- or much-branched
struetiiro. Ainons: the e<lible species Hijdnum npdiidiun

]x>ssosses a ]jileus and true stem. It is of a smoky color

and occurs in the autumn on the gi-ound in moist woods.

//. corathiiUs (coral liydnuml and //. criiiaa us (satyr's

bean.l'i lire both dcUcate white or creamy fungi—both

found in the autumn, on logs or trees.

2418. Lycoperdon craniforme.

In moist wooded jilacos there appear in the late .simi-

mer and early fall alonK with Boletus, Russula, and
other species, several members of the Clavariaoea;

(stag horn or fair>- dub fun}j;i). In this family the spores

are borne over the wlioU; horn or club-like body. These
are of various colors from buff to oranpe or sooty gray.

All .sjK-cies which are of suthcient size to be usabh^ are

consiilered edible, ('lavaria aurea (Fig. 2417), C. for-

mona, and C. bolryles are among the larger forms. In

the Thelephoracea;, which include species more or less

leathery in texture, the spores are on the lower or outer

surface, where that may be distinguished. The horn of

plenty, Cralerellus cornucopimiles, a smoky-blue horn-
shaped species, i.s practically the only edible spcc-ies of

interest in this family. The gelatinous fungi, includ-

ing the Tremellacea; and allied families, are not of suf-

ficient interest to refjuire special description.

.\mong the Basidiomycetes in which the spores are

differf:ntiated internally, or remain long covered, the

puff-balls fLycoperdaf^a;; furnish a nuiriber of speci(^s

of economic importance. All of these plants with white
flf«h are edible, and .Sfjme are valuable food accessories.

They should I^e eaten only so long as the i\csh is white,

and when discolontd with age—normally dui; to the;

2410. a, Scleroderma vulgare;

b, section of same. { X ' 2)

formation of the spores—they must be discarih'd. The
largest species, LycoiHrdon qiiinnlium (giant. ])ulT-ball),

frequently attains a diameter of Iti iu(Oics, while
specimens over 2 feet in tliamcter have been reiiorled.

This species occurs in gardens and meadows. The flesh

is pure white until

Iiractically full size

is altaineil. Li/co-

pcrJon cyaUiiJoriiw,

the beaker-shajicd
pufT-ball, is common
in pastures in the
fall. In the young
stages the plants
vary in color from
crcamj' white to

])ink-brown, with white flesh. With the formation of

spores it becomes purplish throughout, and leaves a
purjjle bleaker-shaped sterile basal i)a.rt. This is perhaps
the putT-ball of highest flavor, and consequently the one
which should be known by all persons interested in

edible mushrooms. Lymperdon craniforme (Fig. 2418)
is found in meadows or in open woods. At maturity
the |)lant shrinks, and may become considerably fur-

rowed, from which character the specific name is de-

rived. Resembling smaller members of the Lycoper-
dace.Te externally is a fungus, Scleroderma vulgare (Fig.

2119), which is black within, tough and inedible.

Ancomyccles.

While the larger part of the flesh fungi belong to the

Basidiomycetes, nevertheless the few families of the

Ascomycetes furnish some forms of special interest.

The family HelveUaoeoe includes the genus Morchella
(morels), as well as Helvella (saddle fungi) and Gyro-
mitra (contorted saddle fungi). There are several

species of morels often appropriately called sponge
mushrooms, the latter designation being given both

on account of the color of the plant and the porous

character of the pilous. The morels are widely distribu-

ted in the United States. AU appear after the warm
rains of the spring. They constitute, therefore, about the

earliest edible mushrooms. The season is often hmited

to one or two weeks of favorable weather. Morchella

esculenta (Fig. 2420) is a common species, and one which

appears to be M. crassipes is frequently found in the

Central States at least. The tuber family (Tuberaceie)

includes all truffles, very aromatic subterranean fungi

found for the most part in southern Euroiie, and there

constituting a considerable article of conamerce. The
mycelium of these plants is associated with the roots

of certain trees and shrubs, especially oaks. The spe-

cies most highly iirized are Tuber melaiiosporum, the

typical F>ench or black truffle, sometimes called the

Pcrigord truffle, which is commercially iinich more
im|)ortant than all other species combined; 7'. wslivwn,

which is the summer truflle of France; and T. maqna-

luiii, a large smooth species with onion-like flavor, which

is the commoner form in

Italy. The terfas, or false

truffles (Tcrfeziaceaj), are

also subterranean fungi found
associated with the roots of

certain species of Cistacea;

and Composita;. The regions

of their occurrence are pri-

marily semi-arid sections of

northern Africa and localities

in the Asiatic Mediterranean
country. They are appar-

ently the truffles of ancient

times. The plants are spheri-

cal or ovoidal in form, and at

maturity they have a general

resemblance in size and tex-

ture to a ))otato.

2420.

Morchella esculenta. (XH)
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B. M. DUGGAR.

MUSINEON (a name for fennel, another plant of

this family). Spelled also Musineuin and Muscnium.
I 'mbelliferie. Four species of resinous jjerennial herbs
in Cent, and W. N. Amer., stemless or brandling, de-
cumbent or ascending, 2-12 in. high. Lvs. pinnately

decompound: fls. yellow or white, in compound naked
umbels: fr. ovate or ovate-oblong, somewhat com-
pressed laterally; ribs 5, filiform, slightly prominent,
with 2 or 3 oil-tubes in the intervals.

Hookeri, Nutt. (.1/. trachijspermum, Nutt.). Decum-
bent or ascending, scabrous: lvs., except the radical,

opposite, bipinnatifid: fls. yellow: fr. .scabrous. Spring.

Colo., north.—Procurable from dealers in western
native plants.

MUSK. The common musk plant of the gardens is

Miinulus moschaius, an American plant. The wild

musk plant of Europe, however, is Ernrlium moschatum.

MUSK HYACINTH, or GRAPE HYACINTH: Mjiscan mos-
chatum.

MUSK MALLOW: Hibiscus AbelTnoschus and Malva moscliata.
The musk seed of commerce is Hibiscus Abelinaschus.

MUSKMELON: Melon.

MUSS.^NDA (a native name in Ceylon). Rvbiacex.
Warmhouse or greenhouse plants grown for t)ie fiowTjrs

and the colored floral bracts or calyx-leaves.

Erect or chmbing shrubs or undershrubs, sometimes
herbs: lvs. opposite or in 3's, with stipules between,
sessile or petiolate : fls. in terminal c>anes, yellow, scar-

let or white, the corolla tubular and u.sually fimnel-

shaped above and the lobes 5; calyx with an oblong or

turbinate tube, one of the 5 lobes usually enlarged (in

the cult, species) into a white or colored petioled If.

which may make the plant worth cult.; .stamens 5,

on the corolla-throat or -tube; ovarv' 2-cellcd, the style

filiform and the stipma.s 2: fr. a fleshy many-seeded
berrj', with an areole at top.—Species jjrobably 40,

in the tropics of Afr., Asia and Polj-nesia. The few
si)ecies that are sometimes grown are of easy cult.;

prop, in spring by cuttings.

.\. Enlarged calyx-lobe or sepal while.

frondSsa, Linn. Variable species: low erect shrubs,

hirsute or glabrate: lvs. either petioleil or .sessile, oblong
to ovate, acuminate; stipules variable, often 2-parted:

fls. yellow, the corolla pubescent or hirsute; calyx with

an orbicular or elliptic white leafy lobe: berry obovoid,

glabrous, with broad areole. India. B.M. 2099 (as M.
pubcscrns).

Sanderiana, Ridley. Compact in habit, 5-6 ft.,

sometimes prostrate: lvs. close-set, nearly sessile,

lanceolate, cordate, silky hairy: fls. yellow, small and
tubular, in numerous terminal cjTnes; petaloid calyx-

lobe white, more than 3 in. long, sUlvy-hairy, very

showy. Indo-China. G.C. III. 52:228.

A.\. Enlarged calyx-lobe or sepal red.

erythrophylla, Schum. & Thonn. CUmber or trailer

(or apparently sometimes erect), .30-40 ft., the shoots

pubescent: lvs. ovate, acuminate, about 6 in. long, with

about 10 lateral veins either side the midrib: fls. to

l}-2 in. long, in dense pedunculate cymes; calyx-tube

very short, the lobes red and hirsute and one of them
usually produced into a bright vermilion roundish If.

2-4 in. long; corolla-tube cylindrical, red-hairy, the

rounded apiculate lobes white or yellowish inside :_fr.

nearly or quite 1 in. long, egg-shaped, red-hairy.

Trop. Afr. B.M. 8222. G.C. III. 50:91. Gn.W. 4:553.

M. lulbolu, Delile. Slender erect twiggy shrub, pubescent: Ivs.to

2 in. long, ovate-lanceolate to oblong-lanceolate, acuminate, thin,

entire: fls. in S's in few-fid. cymes, long-tubed, yellow: leafy calyx-

lobe white or yellowish, ^lin. or less long, oblong or ovate-cordate.

Trop. Ah. B.M. 5573.

—

M. Treidleri, Stapf. Shrub, somewhat
pubescent: lvs. ovate to ovate-elliptic, short-acuminate, to 12 in.

long, entire: fls. orange, in many-fld. dense terminal clusters: leafy

sepal or calyx-lobe white, shape of the lvs. Trop. Himalaya. B.M.
S254. L. H. B.

MtJSSCHIA (named after Jean Henri Mussche, of

the botanic garden at Ghent). Cainpanulacese. Two
large robust .subshrubs or perenni.al herbs in Madeira,

.sometimes grown by amateurs: lvs. radical and cauline,

the former large and dentate and the latter few and
small : fls. rather large, yellow, or fulvous, in pyramidal
jianiclcs; calyx-lobes 5, somewhat foliaceous, colored

like the corolla or purple; corolla-tube short, cylindrical,

with a .5-lobed spreading or recurved limb; stamens 5,

free from the corolla; ovary inferior, 5-celled, many-
ovuled, the stigma 5-lobed: caps, opening by numerous
transverse lateral slits.

M. aitrea, Dum. (Campanula aurea, Linn. f.). Herb, stemless or
developing a st. a few inches high, with thick and fleshy roots,

smooth and shining: lvs. in radical tufts, elliptic or elliptic-oblong or

lanceolate, serrate: corolla yellow; calyx deeper yellow. B.R. 57.

—

M. WuUastoiiii, Lowe. Shrubby, pubescent, the st. simple or some-
what branched: lvs. obovate-oblong, thin and flaccid, shanily ser-

rate: fls. dull dark brownish green or purple. B.M. 5606. G.W. 2,

pp. 362, 363.
"

L. H. B.

MUSTARD, species of Brassica (which see), chiefly

B. alba, B. nigra, B. juncea and B. japonica. There are

two tyjjes of mustard-growing,—for the leaves, which
are used as a vegetable; for the seeds, which yield oil

and are used a.s a condiment. Table mustard (the

flour) is the product mo.stly of B. nigra (Fig. 630, Vol.

I), although seeds of B. alba and B. juncea are also used

for making it. The mustards often become prolific

weeds, particularly in grain-fields; they are now con-

trolled by herbicides (see Weeds). In California, B.

nigra covers thousands of svcres, thiiving best on heavy
adobe soils. When the winter rains come, it grows lus-

tily, reaching 16 feet high and more. The bulk of the

mustard sold in the United States comes from the

county of Santa Barbara, Lompoc being the center of

the .sui)ply.

As a culinary vegetable, mustard is used for "greens"

(which sec). For this puniose, the large soft basal

leaves are desired. These leaves grow best in early

sj)ring, although they do fairly well in autumn. If sown
late in the .season, the plant makes few bottom leaves

and runs quickly to seed. Perhaps the best of the mus-
tards for greens in this country is B. japonica (Fig.

634, Vol. I), a species which has long been growTi in this

country, but which has no other well-known n;UMe than

"mustard." This often seeds it.self and comes up the
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following sprinji. Some of the large-leaved forms of
Chiue^' mustjini (P.jitiicia. Kig. tiS;")) are exeellonf, and
sliould be better kiunni. Dne of the orieulal species
(li. napiformi^) makes an edible turnip-like root (Fiji.

C;f2. Vol. 1). MustaM needs a rieh ouiek soil for the
prtxlueing of the best foliage. 8o\v the seeds in drills

1 foot or more apart, smd thin to li inches in the row.

L. 11. B.

MUTiSIA (named after Jos. C. Mutis, 17;?2-1,S()S or
ISO'i, bolani.st of t^outh America). Compdxilif. ShowT-
tlowercd shrubs, tho.se in cultivation being tendril-
elimbers; grt'enliousc or planted out.

Krect or .seandent, in cult, likely to lie Iierhaceous.
glabrous or tonientose: Ivs. alternate, sinii)lc or pinnate,
the midrib usually produced into a tendril: heads
large, heterogamous, usually long and the involucre
eylindriciU or campanulate, solitarj- on the ends of
branches, the few rays purple, rose-colored or yellow;
ray-florets in one scries, pistillate; disk-florets herma-
phmdite, fertile or sterile; receptacle n.iked, nearly flat:

achenc angular, turbinate or oblong, crowned with
rigid plumo.se pajijius bristles in one .series.—S])ecies

about GO, in S. Amer., tropical and extra-tropical. The
mutisi;is have never been iiojjular, although long
known to cult. They are plants of attractive habit and
sliowy heads. Some of the sjtecies need warnihouse
treatment, but the following require cooler treatment,
and are probably adaptable to growing permanently
out-of-doors in the southern Emits of the country.
Prop, by cuttings.

A. Lvs. pinnate.

Clematis, Limi. f. Climbing herb, rather woody,
woolly-pubescent: lvs. pinnate, the racliis extended
into a tenilril: Ifts. 4-.5 jjairs, short-stalked, oblong-
laneeolate, mucronate, entire: heads long-pendulous,
oblong-<'ylindrical, nearly 3 in. long and more than 2
in. across the rays, the latter 9-10, bright red, recurved.
Trop. .\ndes. B..M. 8391. G.C. III. 45:415; 54:
suppl. Nov. 29 (colored).—A very vigorous grower,
making a good cool greenhouse climber.

AA. Lvs. simple.

ilicifdlia, Cav. Climbing .slender shnib glabrous or
cobwebby: lvs. 1-2 in. long, sessile, cordate or auricled
at base, oblong, spiny-toothed and stiff, bright green
above, the apex of the blade truncate or 2-lobed, the
tendril stout: heads peduncle<l and .solitary in the axils,

3 in. diam., the 8-12 rays pale pink or purplish (pale

mauve as described by some). Chile. B.M. 0009.
G.C. III. .50:449; 54:383.—The ilex-like fohagc is

interesting.

decurrens, Cav. Climbing, the sts. somewhat
branched, glabrous: lvs. remote, oblong-lanceolate
and entire, acuminate, dark green above and glaucous
beneath, tendril bifid, the base of the blade d(^current:
heafl sfjlitarj', 414 in- across, the ravs brilliant orange.
Chile. B.M..5273. r.S.23:2408. G.C. III. 50:451, 452.
Gn.W. 24:784.—Perhaps the best .species. l_ jj_ g_

MYALL: Acacia.

MYOPORUM rGreek words referring to the tran.s-

luccrit risinous dots in the leaves). M i/(iport'icf!P. Cool-
hou.se shrubs, more or less heath-like, grown for th(!

.small white or fmrfdisli flowers; some are trees.

Krcet and tall, or diffu.s<!, glabnms or glutinous: lvs.

alternate, rarely opposite, entire or toothed, with pel-
lucid glands: fls. axillary, usually clustxTcd, small or
medium-sized, mostly while; calyx ,5-cut or .Vparted

;

c<jrolla .wrncwhat bell-shaped or funnel-shape<l, the
tube verj- short or long; lobes usually 5, nearly equal or
the anterior perhaps larger; stamens 4, or sometimes
5-<'i; ovarj' 2-10-celled: fr. a small more or less succulent
dnif)e.—SfKicies 25-30, Austral., New Zeal., China,
Japan, Pacific Isls. The genus is divided by Bentham&

Hooker into 5 sections based on the shape of the fls., the
number of the corolla-lobes ami stamens, and tlu^ num-
bi'r of cells in the ovary. Usually the (•.dyx-scgms, are
small and narrow, but in one sectioii Ihey are leafy.
One of the species (known in cult, as .1/. parrifolium)
was once a favorite hcalli-like plant in l''rance. In 18S;i
it vv;us stated in Ihi' Garden that for 20 years many
t housaiul plants of it, had been sold anmially in the flower-
markets of Paris. One grower always had a stock of
;{0,00() plants. The plants were grown in small pots for
room and window decoration in .spring. "It is most
beautiful as seen with its pale green branches drooping
gracefully around the (lot sides, and more es|)ecially so
when the shoots are wreathed with sweet, snow-white
blossoms." Prop, by cuttings taken in .spring. This
species is practically imknowii in Amer. Some of them
are said to be useful in Calif, for ])lanting near the sea-
cojust. The American gardener may get some general
suggestions from the experience recorded under
Eparris and Erica.

A. Tree of some size.

sandwicense, Gray. Bastard Sandalwood, from
the saniialwood odor of the wood. Naio. "A very
handsome tree which reaches a considerable size"
(Rock): lvs. crowded toward the ends of the branches,
alternate, elliptic-lanceolate or oblong-lanceolate, acute
or acuminate, fleshy when growing at the seacoast or
low elevations, to (3 in. long, entire or serrate, the young
ones viscous: fls. white or deep pink, in clusters of 5-8:

drupe dry or somewhat fleshy, globose or ovate, white.
Hawaiian Isls. ; offered in S. Calif.

—
"Its thick bark

is of a dark gray color and deeply irregularly corru-
gated." Sold as a substitute for sandalwood.

aa. Shrubs, or the second one sometimes a smaU tree.

B. Lvs. linear or nearly so.

parvifolitmi, R. Br. (A/, dlbwn, and M. rosmarini-
fblium, Hort.). Procumbent shrub: sts. 2 ft. long or
more: lvs. ^i-l in. long, linear or linear-spatulate,

thick, sparingly dentate toward the apex: fls. with
rather acute lobes which are woolly within. Austral.

B.M. 1693. L.B.C. 9:837. Gn. 24, p. 361. R.B. 25:253.
G.W. 12, p. 150. V. 7:20.—Not advertised in Amer.

BB. Lvs. lanceolate to obovate or elliptic.

latum, Forst. f. {M. perforatum, Hort.). Shrub or
small tree: lvs. 2-4 in. long, lanceolate or obovate-
lanceolat(!, acute or acuminate, finely serrate above
the middle, bright green, shining, almost fleshy: fls.

small, 2-0 in a fascicle, white spotted purple, 4-9
lines wide, with rounded lobes, which are hairy inside.

New Zeal.

acuminatum, R. Br. Erect glabrous shrub, very
variable: Ivs. alternate, from elliptic-oblong to lanceo-

late or linear, somewhat acuminate, to 3 in. long,

entire or very few-toothed: fls. in clusters of 2-4 or

somewhat mon^, or solitary, white, the corolla almost
campanulate and about 'sin. long, bearded within, the

lobes shorter than the tube: drupe Min. or less in

diam., almost globular. Au.stral.; cult, in Calif.

serratum, R. Br. Erect or somewhat diffuse shrub,

\isually glabrous, exceedingly variable: lvs. elliptic-

oblong or lanceolate, obtuse or acute, more or less ser-

rate or entire: fls. usually smaller than in M. ocumitM-
lum, white and purple, the corolla-lobes usually as long

as the tube. Austral.—Offered abroad.

M. jtidum and A/, verruciisum are mentioned in lists, but their

botaniniil standing is uncertain. WiLHELM MiLLER.
L. H. B.t

MYOSOTIDIUM (Greek, like a mynsotis or forget-

me-not). Jiiirdi/iiii'icea'. Giant Forget-me-not. A
monotyjjic genus confined to the Chatham Isls., off

New Zealand, a promising blue-flowered herb for mild
climates.
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Myosotidium differs from Myosotis in its greater size,

mostly larpe radical Ivs., and large winged nutlets.

M. nobile, Hook. (Cyiioghixmtm nijhile, Hook, f.), is a

stout pilo.so perennial with long thick cylindrical root-

stock, succulent. 1-3 ft. high: radical Ivs. broadly ovate-

cordate or nearly renifonn, pctioled, thick and llcshy,

()-12 in. long, but becoming much larger under good
conditions in cult.; cauline Ivs. few, oblong or broad-

ovate, .sessile: fls. scentless, dark blue in center and
lighter toward the edges (a white-fid. form is reported)

in dense (•or^^nbose cymes which are 3-6 in. across;

calyx deeply 5-parted, the lobes broad-oblong and
obtuse; corolla rotate, '-jin. diam., the tube short and
the rounded lobes spreading: fr. to ^i'm. diam. Sandy
soil near the sea "once very abundant on the coast-line

of the Chatham Isls.," according to Cheeseman, "but
now fast becoming rare in a wild state." B.M. 5137.

On. 30:566; 50, p. 150; 71, p. 143; 75, p. 580. G.C.
II. 25:681; III. 21:293; 44:7; 54:47. G.M. 31:219;
52:87. J.H. III. 32:327. G. 32:355. R.H. 1908, pp.
370, 371.—In the south of England near the sea the

plant thrives well, making fl .-heads 8 in. across, and
with foliage as strong as that of rhubarb; it needs to

be renewed from seeds. It is reported not to have suc-

ceeded at Santa Barbara. L. H. B.

MYOSOTIS (Greek, signifying mouse-ear, from the

leaves 1. Boraginacece. Fokget-me-not. Scorpion
Gu.iss. .\ large group of low perennial or annual, more
or less hairy, branching, diffuse or erect herbs, inhabit-

ing both the North and South Temperate zones, but the

cultivated forms coming mainlj' from Eurojje.

Leaves alternate, entire: fls. small, in 1-sided, bract-

less, at first recurved, terminal racemes; caXyx. small,

5-cleft; corolla salverform, 5-lobed, the throat crested;

stamens 5, included; ovary of 4 almost separate lobes,

in fr. forming 4 smooth nutlets attached to the recep-

tacle by their bases.—Thirty to 40 species.

The following are all hardy at the North and are

grown in .\merica mainly for out-of-door planting. The
flowers are normally blue, often purple when young and
turning blue with age. White-flowered forms of all the

species may occur. Forget-me-nots prefer moist half-

shady places, but an open sunny border will do if it is

not excessively dry. The perennials are easily propar

gated by division or cuttings. Forget-me-nots of gardens
(mostly M. sylvaiica and jU. alpesiris) are spring-flower-

ing, making a good combination with hyacinths, tulips

and pansies, although they make attractive masses by
themselves. Seeds may be sown from spring to August
for the next season's bloom; the plants should have
protection in winter. Early-started plants may be
used for forcing in a cool greenhouse. Renew the out-

door plants often.

A. Hairs of the calyx all straight, oppressed: perennials.

B. St. and Ivs. densely setose-hispid with reflexed hairs.

azdrica, H. C. Wats. Decumbent at the base and dif-

fusely branched, 1 ft. high, densely setose-hispid, with
reflexed hairs: Ivs. oblong, obtu.se or refuse, appressed
hairy above, hirsute with reflexed hairs below: racemes
sub-secund, dease; calyx almost .5-parted; teeth linear,

spreading, clothed with erect, appressed hairs; pedicel

about equaling the calyx; corolla larger than in P.
toxa, 3-35-2 lines broad, deeper indigo-blue; throat with
a whitish eye. Azores. B.M. 4122. V. 6:75. J.F. 4:

340.—.SuitalDle for planting in damp, .shady soil. Var.

ccelestina, Hort., is a form with light blue fls.

BB. St. and Ivs. strigose pubescent or glabrcms.

C. Infl. not kafy: st. angled.

D. Calyx toothed almve: fl.'i. large.

scorpioides, Linn. (M. palustria, Lam.). Trite For-
get-me-not of Europe. Sts. from slender, stolon-like

rootstocks, slender, decumbent, and rooting below,

appressed pubescent or nearly glabrous, 6-18 in. long:

Ivs. oblong-lanceolate or oblanceolate, nearly sessile:

raceme loosely-fld.
;
pedicels in fr. much longer than the

calyx, spreading; lobes of the calyx deltoid, acutish;

corolla bright blue, with a yellow eye, limb flat, 3-4

lines broad: nutlets angled and keeled on the inner

side. May, June. Eu., A.sia. G.C. III. 22:307. Gn. 52,

p. 461. G.Z. 6:144 (var. Gocppingeri). G. 35:489.—
Rccjuires damp, shady ground. Escaped from cult, in

the eastern states. Var. semperfiSrens, Hort., is a
dwarf form, 8 in. high, flowering all summer.

DD. Calyx lobed to the middle or below: fls. small.

laxa, Lehra. Similar to the preceding species, and
also rooting at the lower nodes, pubescence all appressed

and scanty or wanting: racemes even more loosely-fld.;

calyx-lobes much
longer, ovate-lan-
ceolate, acute; co-

roUa-hmb smaller

and concave,
about 2 lines

broad, paler blue;

throat yellow:
nutlets equally
convex both sides.

May, June. N.
Eu., Asia, Amer.
—Grows best in

muddy places.

cc. Infl. leafy to-

ward the base:

St. terete.

cespitosa,
Schultz (M. Reh-
steineri, Wartm.).
Plant appressed-
hairy: st. erect,

terete or with
short decurrent
lines below Ivs.:

rootstocks short
and clustered : Ivs.

linear-oblong: ra-

ceme obtuse, leafy-
bracted among
lower fls.

;
pedicels

longer than 5-cleft

calyx; corolla
small, 2 lines

diam. Swamps
and inundated
places. Summer.
Eu.—Very similar

more terete st., more

2421. Myosotis sylvatica. (XHl

to M. laxa but said to have
pubescence and longer pedicels.

AA. Hairs of the calyx, or at least some of them, ' hooked
and .ipreading: annuals, biennials or perennials.

B. Corolla xmall, about 1 line broad; limb concave; calyx-
liairs nearly all honked.

arvensis, Lam. Annual or biennial, erect, branched,
7-20 in. high, hirsute-])ubescent : Ivs. oblong or oblan-
ceolate, sessile, obtuse or acutish: raceme loosely-fld.;

pedicels in fr. much longer than the calyx; calyx deeply
5-parted; lobes equal, linear, acutish; corolla blue or
white, 1-1 J^^ lines broad: nutlet convex outside, keeled
inside. June-Aug. Eu., Asia.—Will grow well in dry
gr(jund.

BB. Corolla larger, 3~4 lines broad; limb flat: calyx mlh
only the lower hairs hooked.

c. Nutlets sessile: plant hirsute and often cinereous.

D. Pedicels lYr-2 times length of calyx: plant IS fl. high.

sylvatica, lioffm. Fig. 2421. Perennial, hirsute-pubes-
cent, green or cinereous, erect, 1-2 fl. liigh, branched
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aboNT: Ivs. oblonn-liuo:ir or oWaiu-oolate, nearly sossilo,

arutish: ixnliii'ls usually iiuu-h oxccoding the calyx;

calyx tUviiK' cleft, hirsute, the hairs, except a few at the

b:i«\ err'ct ami straight : racemes kiiis ami loose; corolla

blue, 3-4 lines lin>a(l, with a yellow eye: nutlets more or

less niarginett antl carinate ventrally, sessile. Sjjrinu.

Dr>' soil. Eu., N. Asia. G. 2S:,")2().—Common in cult.

DD. Palinis ah<iul equaling llw cah/x, thicker, axcending:

phi III SS in. high.

alplstris, Schmidt (M. rupleola, Smith). SimiLar to

the hist but dwarf. 3-S in. high: raceme more dense with
shorter thicker ascending pedicels which slightly

exeot>d the calvx: nutlets larger. Summer. Ku. G.C'.

HI. 17:ii.50. Cn.W. 25:544. .S.II. 2; p. 2r) (l,Si)S, f. 203)
(as var !<lricla). Gt. 1S96, p. tlOO (as var. xlricla). G.W.
2:5.">0 uis vivr. idricla). Gn. 33, j). 93.—Fls. said to be
fragrant in the evening. Var. stricta, Hort. .Ml the

branches erect and strict: appearance pecuHar. V:u'.

adxea, Ilort. Foliage golden jellow. Commonly cult.

cc. Nullets slipiiate: plant oppressed pubescent.

dissitifldra, Baker. Biennial: very similar in habit

to .U. ai/lratiea, but lower, G-8 in. high, whole jilant.

clotheil with erect-spreading or apiJressetl short hairs:

Ivs. large, spatulate-oblong, acute, bright green: fruit-

ing rac<'mcs more elongated; pedicels a.secnding or
incurved, 2-3 times longer than the calyx; hooked hairs

almost absent; caly.x-segms. lanceolate, much longer

than the tube; corolla 4-5 lines diam. The most impor-
tant difference is in the nutlets, which arc distinctly

2422. Myrica cerifera.

iXH)

stipitate. Spring. Switzerland. R.II. 1896, p. 278.

S.H. 2, p. 4<W (1898, fig. 385). Var. elegantissima,

Hort. Lv8. white-edged. The name .U. cUijantissinia

has also been applied to forms of M. paluslris and M.
gylvalica.

M . Victoria is a fa«ciate(l forrn with hollow St., much crowded,
branohffd, condensed and malformed infi. and irregular enlarKed
corolla. It is said to come true to seed. Probably derived from M.
alpeotris. See G.C. III. 10:159; 17:6.50 fl8'J5).—A/. Welmtachii,
Boin. & Rcut. A Spaniub species with large blue fis.

K. M. WlEGAND.
MYRCIARIA (name probably relaU'd to Myrtus).

M j/rl/ia-if: . Jirazilian trees an<l shrubs, of which several
species are cultivated for their fruits; sometimes united
with Eugenia.

Leaves opposite, entire: fls. sessile or nearly so,

;ixill;\ry, clustered, rarely solitary or in panicles; calyx
4-lobed; petals 4, perigynous, inserted ojiposite the
sepals, deciduous; stamens many; lilaments free,

iilifonn; ant Iters oval or oblong, dehiscing longitudi-
nally; style filiform; stigma simi)le, rarely capitate;
ovary inferior, bilocular, with 2 ovules in each locule;

disk small, rarely crowncMl by the ])ersistent se])a.ls: fr.

a berry; seeds 1-4, embryo exalbinninous.—I'roliably

50 and MKire species. See .1ahoticaba, [). 1713.

cauliflora, Berg. Jauotic^ua. The best-known
species, considered by Barbosa llodrigues the hand-
somest of all the Myrtacea'. Tree, u]) to 35 ft.: Ivs.

elliptical-lanceolate, acute at base and ai)ex: calyx-
lobes laiiceol;ite, eiliate: fls. .shortly ))e(licellate, pro-
duced direetlj' from the bark of tin- trunk and branches;
fr. Yi-iyi in. diam., globose, purplish violet in color,

exocarp astringent. Mountains of Hio de Janeiro and
I\lin:is Geracs. Pacific Garden, Jtme 191.5, p. 12.

jaboticaba, Berg. .Jahoticaha de Sao Padlo.
.Iauoticaha uio Cabinho. Tree, 20-30 ft.: Ivs. lanceo-
late or ovate-hmceolate, acute, the base obtuse: calyx-
lobes acute, eiliate: fls. shortly pedicellate, produced
directly from the bark of the trunk and branches: fr.

similar to that of M. cauliflora in general appearance;
tlejjressed-globose, almost black, ' 2-I '"• diam., ped-
uncle usually longer than in M. cauliflora. P^orests of

Sao Paulo and Rio de Janeiro. p_ w Popenoe.

MYRICA (ancient Greek name, possibly applied
originally to the tamarisk). Myricacese. Wax Myrtle.
Ornamental woody jjlants grown chiefly for their hand-
some foliage and attractive fruits and some species for

their edible fruits.

Leaves alternate, short-petioled, without stipules,

entire or serrate, resinous-punetate: fls. dioecious or
monoecious, without perianth, in unisexual catkins;

stamens 2-16, usually 4-6; ovary 1-celled, with 2 slen-

der filiform stigmas: fr. a drupe, dry or succulent,

usually eoateil with a wax'y exudation; nut thick-walled,

1-seeded.—About 50 species in the temperate and
warmer regions of both hemispheres.
The wax myrtles are aromatic shrubs or small trees

with deciduous or evergreen generally oblong leaves

and ini:onspicuous flowers followed by ornamental
grayish white or red fruits. Wax is obtained from the

fruits of several species; some are cultivated for their

succulent and e<libl(! fruits. The bark is astringent

and u.sed me<licinally and in tanning. Mi/ricu Gale and
M. carolinensis are hardy North; M. cerifera is some-
what tenderer and M. califorriica is still more tender,

while M. rubra and M. Faija can be grown in subtropi-

cal regions only. M. Gale and also A/, cerifera prefer

moist and peaty soil, while M. earoliiieusis and M.
califoruica grow well in sandy and sterile soil and are

widely distributed along the Atlantic and Pacific coasts

respectively. Propagation is by .seeds sown after matu-
rity; also by layers, and some species, particularly M.
Gale, by suckers.

A. Lvs. persistent, or deciduous: fr. globular or ovoid,

often coated with wax: fls. with or after the lvs.

(Morella.)

n. Color of fr. grayish white: fr. dry, densely covered with

wax: lvs. often deciduous: stamens 2-6.

cerifera, Linn. (Morella cerifera, Small. Cerothdm-

nus cerifira. Small). Fig. 2422. Slender tree, occasion-

ally to 40 ft., nearly glal)rous: lvs. persistent, oblong or

oblanceolate, usually acute, cuneate at the base,

coarsely serrate above the middle, or entire, dark green

above, paler and sometimes pubescent beneath, golden

r(^sinous, 1-3 in. long, about J-^in. broafl: staminate

aments cylindric, pistillate aments short: fr. J^in.

across. March, Ajiril. Md. to Fla., Texas and Ark.

S.S. 9:4.59. G.F. 7:476 (adapted in Fig. 2422).—The
I)lant cult. ;is M. cerifera is usually the following species.
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carolinensis, Mill. (.1/. pcnsulvdnica, Lois.). Morella
caroliiHii-ii.'i, Small). H.wheruy. Kig. 24215. Slu-ub,

2-8 ft. lush: braiiclilcts dftcn puljcscont: Ivs. sub-

persistent or ileoiiluous, oblanceolatc to obovate,

usually obtuse or sometimes acute, euneate at the base,

entire or with a few shaUow teeth above the middle,

2423. Myrica carolinensis.

(XH)

dark green and dull above, sometimes pubescent
beneath, resinous, 2-4 in. long and J 2-1/ 2 in. broad:
fr. Jein- across. Marclij_Aii£il ; fr. in Sept., Oct. Nova
Scotia to Fla. and Ala.Talso on the shores of Lake Erie.

G.F. 7:477 (adapted in Fig. 2423). F.E. 23:825 (as

M. cerifera).—Handsome shrub, hardier than the pre-

ceding, with which it is often confused; conspicuous in

winter when covered with its grayish white frs. which
stay on the branches until spring.

BB. Color of fr. red: Ivs. evergreen.

c. Frs. distinct in small clusters on short scaly stalks:

staminatc fls. in simple calkins.

califomica, Cham. Slender tree, occasionally to 40
ft.: branehlets pubescent: Ivs. lanceolate or oblong-
lanceolate, acute, euneate, remotely serrate, dark green
and lustrous above, glabrous or puberulous beneath and
marked with minute black dots, 2—4 in. long and 1/2-%
in. broad; stamens 5-8: fr. globose, about Jiin. across,

papillose, thinly coated with wax. May, June; fr. in

Sept., falling during the winter. Wash, to Calif. S.S.

9:461. J.H.S. 1852:283.—One of the prettiest Cali-

fornian native shrubs, but not e;isily transplanted and
difficult to prop.

riibra, Sieb. & Zucc. (M. Nagi, DC, not Thunb.).
Shrub or small tree: branehlets shghtly pubescent: Ivs.

oblong-lanceolate, acutish, cimeate, entire or sen-ate

above the middle, dark green above, paler beneath,
glabrous, 3-5 in. long: staminate catkins cylindric; sta-

mens 6-10: fr. globose or ovoid, tuberculate, deep red-

purple, )'2-l in. across; stone ovoid, compressed. April,

May; fr. in July. S. China, Japan. B.M. 5727. S.I.F.

2:6.—Cult, for its edible fr. There is a variety with
rose-colored finer flavored fr. The berries are vinous
and sweet with a ple;usant acid taste and are used like

blackberries; the fresh juice makes an agreeable bev-
erage. The tree is supposed to stand about 15° of

frost. Intro, in 1889. The M. Nagi, Thunb., is Podo-
carpus Nagi.

cc. Frs. 3-4 in small subglobose heads resembling a

single S-4-celled fr.: staminate fls. in panicles.

Faya, Ait. {Faija fragifera, Webb). Shrub or small

tree, to 25 ft.: branches glabrous: Ivs. oblong-lanceolate,

acute, euneate, entire or serrate, glabrous, 2-4 in. long:

staminate fls. with 4 stamens; pistillate fls. and frs. in

elongated spikes: fr. red, edible, J^^in. across. Canary
Isls., Madeira, Azores. N.D. 2:,56.

AA. Lvs. deciduous: frs. inclosed by 2 persistent wing-

like brax:ts, forming dense ovoid-oblong, eone-like

catkins: fls. before the lvs. (Gale.)

Gale, Linn. (Gale palustris, Chevalier). Shrub, 1-5

ft.: branches dark brown: lvs. oblanceolatc, obtuse,

rarely acute, euneate, serrate toward the apex, dark

green and glabrous above, usually pubescent

beneath, 1-23^2 in. long: staminate catkins about J^in.

long, brownish: fr. comi)ressed, 3-i)ointed, yellowish,

golden-resinous, in catkins about 'sin. long, crowded
at the end of last year's branches. Ajjril; fr. in Sept.

N. Amer., south to Va., Mich, and Wash., Eu., N. Asia.

H.W. 2, p. 97. B.B. (ed. 2) 1:584. Var. subglabra,

Fern. Lvs. glabrous or nearly so.

M. aspteniifdlia, Linn.^Comptonia aspleniifolia.

—

M. sdpida.

Wall, .\llied to M. rubra. Tree; branches pubescent: lvs. oblong to

oblanceokte, 3-G in. long: staminate lis. in panicles: fr. in elongated

spikes, ellipsoid, Jjin. long; nut pointed at both ends, edible.

Himalayas, India, Malay Archipelago. Wallich, Tent. Fl. Nepal. 45.

Alfred Rehder.

MYRICARIA (derived from Myrica, probably the

ancient name for the tamarisk, in allusion to the close

affinity of the genus to the tamarisk). Tamaricacese.

A genus of about 10 species distributed from Eu.

through Cent. Asia to China; closely related to Tamarix,

chiefly distinguished by the 10 stamens being connate

one-third to one-half, by the 3 sessile stigmas and the

stalked tuft on hairs on the seeds. They are hardy
shrubby or suffruticose plants with alternate scale-like

lvs. and with the fls. in terminal, often panicled racenies.

M. germanica, Desv. {Tamarix germdnica, Linn.), is a

glabrous undershrub, 4-6 ft. high, with upright, wand-
like branches: lvs. minute, bluish green, lanceolate,

glandular-dotted : fls. light pink or whitish, in 4-6 in.

long, terminal racemes, usually with lateral ones at the

base; bracts produced into a narrow lanceolate point,

broadly winged below, exceeding the buds; stamens
connate about one-half. Cent, and S. Eu., W. Asia.

S.O.B. 3:131. G.W.H. 38. M. dahftrica, Ehrenb.

(Tdmarii. dahurica, Willd.), is very similar, but racemes
usually lateral, the bracts oblong-ovate, acute with a

membranous margin all around, not exceeding the

buds, and stamens connate only one-third. Dahuria,

Transbaikalia. The cult, is the same as of tamarix;

they prefer sandy, moist soil. Alfred Rehder.

MYRIOCEPHALUS (Greek, ten-thousand-headed).

Compositse. Aimual or perennial herbs, all Australian,

often hoary, especially when young.
Leaves alternate, entire: clusters or compound heads

tonninal, usually globose or hemispherical; heads
exceedingly numerous and sessile on a broad, very flat

receptacle, surrounded by a general involucre of numer-
ous nan-ow bracts in many rows, each usually with a

scarious tip or radiating appendage. In M. Stuartii

these appendages arc 1-2 lines long, broad, white and
very conspicuous.—About 8 species.

Stfiartii, Benth. (Pobjcalymma Stuartii, F. Muell. &
Sond.). Pubescent or woolly, not much branched: lvs.

linear or lanceolate, half st.-clasping, 1-2 in. long: clus-

ters hemispherical, 1 in. or more across; partial heads

.5-8-fld.: seeds woolly; jiapiius of numerous ciliate bris-

tles.—Very rare in .American collections. An odd sort

of everlasting flower, known to the trade as Polyca-

lymma Stuartii. It is a half-hardy plant, growing about

1)^ ft. high and bearing yellow and white heads.

N. Taylor.!
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MYRIOPHYLLUM iCireok, mijnad-kand). Ilalor-

aguU'ici.i. rAKuoTs I'katheu. NVatt-r phmts, used in

aqu:iria. finint;uns aiul pools.

One of the eisilit peneni of the widespread water-

milfoil family, other p-neni heins Ciuimeni, Hippuris

and rroserpinaoa, all with minute or inconspievious

individual tls. luit interesting and various in foliage.

L\-s. whorled or alternate, en\ersed and imn\erseil, the

former entin-, dentate or iiinnale, the latter divided

into eapillan,- segms. : tls. ustially monu'eious, di(veious

or polygamous, in axillary clusters or siiikes; ealyx

none, or present and minutely 2-4-lol)ed; jietals 2-4;

sUuiiens 4-S; ovarj- 2-l-eelled, eaeh cell with a solitary

o%'ule.—Speeies about 20, in fresh water in many parts

of the world, from the tropies to the frigid zones. Vari-

ous native speeies are likely to be transferred to ponds

and aquaria.

The parrot's feather is a favorite aquatic plant, with

delicate feathery foliage, composed of numerous whorls

of finely cut leaves. The one often seen in vases and

fountains in public parks has the uncomfortable name of

stamens 4 or ti; petals rather persistent: carpels 1-2-

ridgcd and roughened on the back. Lakes and rivers.

Ont. to Fla. and iMiim. VVilhelm Miu,bi{.

L. H. 15.t

MYRISTICA (Creek, alluding to the aromatic quali-

ties of the plants). M i/nslinicr.r. NuTME(i. Myris-

ticas are of many species, but most of the nutmegs of

commerce arc the product of M. fragrans, Houtt. (M

.

nDixchaIn, Thunb. M. nilirinalia, Linn. f. M. aro-

tmitira, Lam.), sliown in Figs. 242.'), 2120. This tree is

cult, and naturalized in the \V. Indies. The genus

Myristica is the only one in the family under the old

treatment, but it is now divided by Warburg into 8

genera. As delimited, Myristica comprises about 80

s|)ecies in farther India, Austral., and Pacific Isls. As

formerly defined they are diircious trees with alternate,

entire, pinnate-veined Ivs.. and small fls. in axillary

clusters: perianth 2-4- (usually :{-) lobed, in a single

series; anthers :i or more, connate; ovary single, 1-

locviled, ripening into a fleshy fr. The nutmeg of com-

2424. Parrot's feather.—Myriophyllum proser- ' '^
''t^'y\(''A

pinacoides (X-S*. Not to be confounded with •/I'VsNj
'''^

species of Cabomba. (See Water-Gardening.) ij

^r.:l.S^ ./#^ .'^f

Myriophyllum proscrpinacoidis. It is a half-hardy plant

from Chile, with weak stems which grow out of the

water about 6 inches. It may be planted in a water-
tight hanging-basket, and if water can be kejjt st.anding

on the surface, the plant will hang gracefully over the

edges. Although detached floating branches will per-

sist for some time, the plant needs earth in which to root.

The other species here described are hardy plants,

which are common in our ea-stern jjonds. Any one of

them may be gathered for the aquarium, antl the last

two are procurable from dealers in aquatics and aqua-
rium supplies. All of them are readily projiagated by
long cuttings inserted in the earth or mud of the aqua-
rium or pond. (William Tricker.J

A. Lvs. all alike.

proserpinacoides, Gill. Parrot's Feather. Fig.

2424. Lvs. in whorls of 4-6, 7-12 lines long; segins.

10-2.X Chile. G.W. 1."), p. (WO.— It, has escaped fnjm
cult, in N. J., but apparently has not persisted. Differs

from the 2 following in being dioecious. The female
plant is the one in cult.

AA. Lvs. above the surface of the water differeni from those

below.

n. Li'H. vilmrlfd in S's and J)S.

verticill^tum, Linn. Floral Ivs. pectinate or pinnati-
fid, longer or shorter than the fls.; submerged lvs. in

crowded whorls, the divisions very fine or slender:
Btamen.<; 8; petals deciduous: carpels even. Cana<ia and
N. U. S. Eu.

i!i). /,(». u'horlerl in IfS arul ^'n.

heteropb^llum, Michx. Floral lvs. ovate, lanceolate,
sharply serrate, or even entire, mtich longer than fls.:

merce is the seed, lliis is surrounded by a ruminated
aril, which furnishes the mace of commerce. The fr. of

M. fragrans is short-i)ear-shaped, to nearly globular,

1 \2-2 in. long, hanging, reddish or yellowish, some-
what fleshy, splitting at maturity into 2 valves and dis-

closing the scarlet aril or mace. Inside the arU is the

hard nut or shell, and inside the .shell is the nutmeg.
The det.ails of the mace and nutmeg are shown in Fig.

2426. For a full illustrated and historical account of the

nutmeg, see B.M. 2756, 2757 (1827). The nutmeg
has not been grown to any extent in the western
hemisphere, the commercial supply of nuts and mace
coming mostly from the E. Indies. l H. B.

The nutmeg tree requires a position in well-sheltered,

hot, moist valleys in the tropics from sea-level up to 400
or .500 feet; it will grow and produce fruit in .laniaica

up to 2,000 feet, but the fruit is not so abundant nor

the nut so large as at lower elevations. The soil must
be a deep rich loam, well dr.ained. The seedlings

have a tap-root which is very easily injured in trans-

planting. The method usually adopted for growing
them is to sow the seeds in bamboo pots, one in each.

Wliiii they are ready for planting in their permanent
pl.ucs, the bamboo is slit, and the soil, with the plant,

gently [lut into the prepared hole. It is only when they

first flower that it is possible to tell the sex of the tree.

Nothing is known of the conditions which determine the

.sex. In Grenada (Rriti.sh West Indies), the usual pro-

portion of male trees to female is said to be as three to

one, thougli .sometimes forty or fifty trees close together

will all be eithc^r male or female. As the trees generally

flower when they are six or .seven years old, there is

great waste in the growth of male trees. In the Botanic
Gardens in .lamaica, it has been found possible to
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praft the nutnieti, so that a loss of this kind should not
oiM'iir asain; the plan is. taki' young soi'dlings and graft,

by aiiproach, the thinnest twigs of a female tree.

\Vm. Fawcbtt.

2425. Myristica fragrans—the nutmeg. The upper sprays are
from the stamlnate tree. ( X ,U')

MYRMECODIA {murmckos, an ant: the ants nest
in excavations that they make in the great tubers).

Rubiacese. From 20-2,5 remarkable epiphytic sub-
shrubs of E. Asia and the Pacific Isls., sometimes
grown by the curious. They require the treatment of

epiphytic orchids. The plants are glabrous, with
4-angled thickish or fleshy branches: Ivs. crowded at the

ends of the branches, opposite, obovate; stipules per-

sistent, curiously transformed into scales: fls. small,

white, sessile amongst the Ivs. and modified stipules.

M. Antmnii, Becc. (M. cchinala, Ant.). Tuber very
large, 6 in. or more diam., dull gray, tuberculate and
spiny: st. inclined and flexuous, 4-grooved, the ribs

covered with imbricating woody shields (stipules) : Ivs.

at top of St., 4 or 5 in. long, elliptic-ovate to obovate,
acute: fls. } iin. long, white, sessile on the ribs; corolla

clavate, 4-lobed. Torres Straits. B.M. 7517. G.W.
13, p. 117; 14, p. 524. L. H. B,

MYROBALAN; One of the genua Myrobalanus, now referred
to Tcrniin.alia (whirh sec). Myrobalan Plum: Prunus cerasifera.

MYROXYLON (myrrh wood, from the scent). Syn.
Toluifera. Lcguminbax. Aiew balsam-bearing trees of

S. Amer., scarcely cult, horticulturally. Lvs. odd-
l)innatc; Ifts. exstipellatc, glandular-punctate: fls. more
or less papilionaceous, white or whitish, in axillary

.simple racemes or paniculate at ends of branches;
calyx irregularly dentate; standard orbicular; 4 inferior

petals subequal, narrow anrl free; stamens deciduous
with the petals, free or connate at ba.so: pod stalked,

compres.sed, indehiscent, at the apex hardened and
l-.sccded, the basal part long and narrow and 2-winged.
See also Toluifera. M. lolwfprum, HBK. {Toluifera
Bnhamum,hmn.). Tolu-Balsam Tkee. Tree, to 7.5 ft.

or more, with thick rough bark and a straight trunk:

Ifts. 7-11, alternate, oblong and acuminate, quite gla-

brous, 2-3)2 '" long: the balsam is secu.-ed from incis-

ions in the bark. M . peruifcrum, Liim. f. Pehu-Bal-
SAM Tree (but not the source of Balsam of Peru, which
is from M. Pereirse, of San Salvador). Beautiful tree:

Ifts. 9-13, ovate-oblong, alternate and emarginate at
the a[)ex, entire, puberulous on the midrib and petiole,

punctate, U2~'? '"• long: fls. in simple racemes 4-5 in.

long, long-pedicelled. l H. B.

M'^RRHIS (from the Greek word for perfume). Um-
beUifera\ Myrrh. One perennial herb native to

Em'oi)e and an inunigrant to other coimtrics, ,sometimes
grown in gardens for its pleasing scent and anciently
used as a flavoring in salads. In America Myrrhis is

represented by Osmorhiza (which some writers now
call Washingtonia), which is known as sweet cicely.

Two or three of the .\merican plants have been named
under MjTrhis, but the genus is now excluded from this

country. It is closely allied to Cha>rophyllum. Tech-
nical characters distinguish the two genera.

The myrrh of the Arabs is the gum of Bahamoden-
dron Myrrha, a burseraceous tree which is now referred

to Commiphora; not in cult.

odorata, Scop. Myrrh. Sweet Cicely of Eu.
Soft-hairy or jiubescent, erect, branching, 2-3 ft.: Ivs.

thin and soft, 2-3-pinnate, with narrow-toothed or

pinnatifid lanceolate segms.: fls. small, whitish, in a

compound umbel which is devoid of a general involucre:

fr. l-zm. long, longitudinally ribbed. Eu. Gn. 72, p. 18.

G.W. 15, p. 131.—Herbage sweet-scented. Rarely
seen in this country, but interesting for its graceful

foliage; seed may be sown in autumn as soon as ripe,

and the plants will come up in spring; prop, also by
division; the plant persists for years. l H. B.

MYRSINE (an old Greek name for the myrtle, of no
application; the myrtle is Myrlus communis). Myrsi-
naccsp. Shrubs and trees with coriaceous leaves and
whitish or yellowish small flowers, of tropical and warm
countries.

As formerly constituted and accepted by botanists,

a genus of about 80 species: glabrous or tomentose:
lvs. leathery, mostly entire: fls. small, sessile or pedun-
cled, in axillary or lateral clusters, polygamo-dioecious;
floral parts in 4-5's, the corolla-lobes imbricated in the
bud; anthers short and usually blunt: fr. a pea-shaped
drupe, dry or fleshy, 1-stoned; seed globose. The family
has been re-elaborated by Mez (in Das Pflanzenreich,
IV:236 1902), and the genus Myrsine is restricted to 4
species in Asia and Air. The species here described
then become Rapanea and Suttonia.

A. Fls. with separate petals. {Suttonia.)

Lessertiana, A. DC. {Suttbnia Lessertiana, Mez)-
Tree, 60 ft., with trunk to 2 ft. diam. with gray bark:
lvs. elliptic to obovate, sessile

or short-petioled, obtuse and
mostly rounded at apex,

black-dotted above: fls. yel-

lowish, with reddish dots, in

fascicles in the older axils

and along the branchlets and
on projecting spurs; petals

broad-elliptic, twice longer

than calyx: drupe globose,

reddish or black. Hawaii;
intro. in S. Calif.

AA. Fh. gamopetalouJi.

guyanensis, (). Kuntze
{Rapanea guyanens-is, Aubl.
Myrsine Rapanea, Roem. &
Sclmlt. M. ftorihunda, R. Br.

M.flondana, A. DC). Gla-
brous .shrub or small tree : lvs.

3-4 in. long, mostly at ends

2426. Nutmegs. The upper
specimens show the aril or

mace. The lower left speci-

men shows the nut after the

mace is removed. The lower

right specimen shows part of

the shell removed, disclosing

the nutmeg. I X \i)
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of branches, leatliery, obovato-obloiip, romidotl or
notohctl at top, nnoliito at margin, rusty ami (lotted

beneath. i1c\'ok1 of ix-lliieid dots: fis. sessile or very
neiurly so: corolla rotate, whitish, nuieli louf^er than
the purple-spot tod sc^kxIs: dnipe small I'c.in. diaiu.),

bluish or black. .S. Kla. to

Brazil and Paraguay.
L.H. B.

MYRSIPHYLLUM : .l.sjx.ra-

MYRTILLOCACTUS
{htrri/ and ciiclii.':). ('(jc/iicivc.

I'siially large trees or shrubs
with very many branches in

the wiki state, but in culti-

vation often small, with
few or no branches.
Stems with few angles or

ribs: fls. very small, several

in a cluster, diiwnal, witli

short tubes and widely
spreading petals: fr.

a small edible berry.

—The gemis con-

tains 3 or 4 si)ecies.

g e m e t r i z a n s

,

Console (Cereus geo-
III (Hrizans, Mart.).
Plants 10-1.') ft. high:

ribs 5-9, obtuse, with
broad intervals:
spines 3-6, the cen-

tral one much longer
and dagger-shapcvl

:

fr. the size of an olive,

bluish, much eaten by
the Mexicans. Com-
mon on the tableland

of Cent, and S. Mex.

Cdchal, Brit. & Rose {Cereus Cochal, On^utt). Said

to grow 10 ft. high: ribs 4-8, obtuse: si)in(« few, the

central not so long as in the last: fr. said to be red. Low.
Calif.—Not C(jmmon, and not to be recommended for

small collections. j \ Rose.
MYRTLE: Miirtun community. Crape M.: LagrrslriFmia.

Running M.: I'inca minor and otiiers. Ssaid M..: Leiuphyllum.

MYRTUS (Myrloa, the ancient Greek name). Myrtd-
cese. Myrtle. Mostly shrubs, ftrown for the aromatic
qualities, attractive foliage, flowers and fruits.

Leaves opposite, entire, jicnniveined, u.sually

aromatic: fls. white or rose-tinged, axillary, 1 to many,
the central on short lateral or long pedicels; calyx-tube

turbinate, .5- frankly 4-i lobed, usually per.si.stetit; petals

5 (rarely i); .stamens numerous, in several rows, free;

ovule 2-3-celled: fr. a berry, adnate to, or includetl in

the calyx-tube.—A genus of jierhaps 70 si)ecies, mostly
subtropical natives of S. Amer. and Austral., but also

in S. Eu. and W. .Vsia. Some of the myrtles are now
referred to Eugenia and other genera. In common
speech, the word myrtle is applied to other small-

Ivd. evergreens a.s to the vincas or periwinkles.

MjTtles are grown in pots for greenhouse, window or

room decorations, or in California and the South as out-

door ornamental .shrubs. In pots, they make excellent

lawn and terrace plant.S, being given protection in

winter. They are easily cultivated and readily propa-
gated from firm or partially ripened cuttings. They like

an abun'larice of water in summer.
commtinis, Linn. The cla.ssic Myrtle. Fig. 2427. A

hand.sorne evergreen shrub, 3-10 ft. or more (.sometimes
a siriall tree) high, both fls. and Ivs. strongly scented:
Ivs, small in the variety usually cult., ovate or lanceo-
late, entire, .smooth and .shining, acute, coriaceous:

pc<luncles solitary, 1-fId., length of Ivs. or shorter, bear-

^
2427. Myrtus communis. ( X '/il

ing 2 linear bractlets below the white and reddish
pretty fls,: berry bhie-black. Azores to Beluchistan;
well known in the iSledit. region. Ct'. III. 4.'): IS.

—

Se\-eral varieties are cult., which ililTer chiefly in the
sliaiie and size of the Ivs. and in stature; there is also a
variegated form. Makes a good hedge in S. Fla. Ever-
bloonuug ill S. Calif. It blooms in 2-3 years from cut-

tings in England. Following are .<onie of the impor-
tant named forms: Var. melanocarpa, DC. Fr, black.

Var. leucocarpa, DC. Fr. white. Var. latifolia, llort.

Lvs. very broad. G.W. 6, p. SiW. Var. microphylla,

llort. Lvs. small, dark green, linear-lanceolate and
long-pointed. Var. mucronata, Linn. Lvs. linear-lan-

ceolate, acuminate. Var. lusitanica, Linn. Lvs. lanceo-

late-ovate, acute. Var. italica, Mill. Shoots or branches
nearly or quite erect, I lie lvs. rather small, ovate-lanceo-

late, sliai-p-piiiiited. Var. boetica, Mill. Branches short,

lvs. crowded and tliickisli rather large, broadly ovate-
lanceolate. Var. belgica, Mill. Lvs. broad-lanceolate,

long-shar|)-i)ointed. Var. angustifolia, llort. Lvs. me-
dium size, lanceolate. Var. romana, Mill. Lvs. broad-
ovate, large, sliarp-iiointed, light green, often 3-4 at a
node. Var. tarentina, Mill. Shoots short, lvs. ranged
in 4 rows, short, ovate, shar))-pointed. Of some of the

above, there are forms with variegated and white-mar-
gined lvs. and double forms. The different manifesta^

tions of Mijrliis coiiiiiiunis appear not to have been
given adequate trial. It is not unlikely that the sum-
mers are too hot for them even where the winters are

not too frosty; but there must be localities where they
can be grown and treatments under protection of build-

ings or walls that would oau.se them to thrive. In ancient

times, wreaths of myrtle were worn by magistrates and
by victors. The plant yields perfumery, and the green

and dried frs. are sometimes used as condiments. The
wood is very hard and of interesting te.xture and grain.

Arayan, HBK. Lvs. 1-2 in. long, ovate-oblong,

acute, membranaceous, reticulate, glabrous and shining:

pedicels axillary, .solitary, 1-fld., 2-bracted; fls. .size of

M. communis; calyx 5-parted: fr. globose, red, 2-

celled and 2-seeded. Peru.—Listed in S. Calif.

IJgni, Molina (Eugenia Ugni, Hook. & Arn. Ugni
it/o/JH;/, Turcz.). Ugni or Chilean GuAVA. As usually

seen under cult., a shrub 4 ft. high, but in its native

habitat it is said to become a tree 100 ft. high : pedicels

1-fld.: berry purple, glossy, edible, with a pleasant

odor and taste. Chile; hardy in S. Calif. B.M. 4626.

R.H. 1879, ]). 409.—Wood very hard and heavy, much
used in Chile for press-screws, and select implements.

M. /.u7Wi=^Eugeni:i apirulata. p. 1103.

—

M. macrophylla,

.Sprcng.^Eugenia malacccnsis, p. 11G3.

—

M. tomentdsa, Soland.^
Khodomyrtus tomentosa. j Buji^T Davy. L. H. B.f

MYSTACtDIUM (Greek, on account of bearded
ajipiaidages of the column). Orchidaccse. In habit

resembling Angra>cum. Sepals and jietals similar,

lip immovably attached to ba,se of column, furnished

with a long thin basal spur, either entire

or 3-lobed ; column short, straight;

pollina upon 2 separate stalks.—About
20 spc'cies, in Afr. Cult, of angrxcum.

distichum, Pfitz. (Angriirum

dUtichiim, Lindl.). Fig. 242S.

Sts. 3-6 in. long, simple or

brancht'd: lvs. fleshy, distich-

ous, groovfid above,

laterally compressed: ^f

fls. axillary, small,

white. Sierra Leonid

B. M. 414,5. B. R.
1781.

M. {/rarlllimum, Rolf**.

Srapes very sk-nder; fls.

whitf': spur loriK and very
Blender. Uganda.

Geouce v. Nash. 2428. Mystacidium distichum. {X>i)
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NAEGELIA ( Karl von Xaegeli, once professor of bot-

any at Munich). Gesneriaccse. Trop. American herbs
aUieii to Achiinenes, but the fls. arranged alternately

in a leafless terminal panicle (in Achimenes the fls. are

axillary). In cult., the plants are oftener called ges-

nerias than naegoli;i.s, but they are distinguished from
that genus in usually having an annular or ring-like

<li.sk at the base of the corolla, rather than a deeply
lobed disk. Tubers usually none, the plant rhizomatous
or repent: st. nearly simple: Ivs. opposite, .soft, long-

l)Ctioleil, u.sually cordate: fls. showy, mostly red, some-
times yellowish white or suffused, alternate in a ter-

minal cluster with very small bracts at base of pedicels;

corolla declined or hanging, oblique and usually more or
less spotted in throat, much exceeding calyx.—Species
about a half-dozen, ^lex. and Cent. Amer. Naegelias
hybridize with other gesnerias. One hybrid race is

known as Xaegelio-.\chimenes and another (F.S. 10:

987, 988) as Mandirola. Because of the panicled fls.,

naegelias are very ornamental plants. They are warm-
house subjects, prop, by stolons or oiTsets.

Because of conflict with another genus of the same
name, Kuntze proposes the name Smithiantha for this

genus; but the way seems to be clear for the use of the
well-established Naegelia. See Smithianlha.

In general, the cultural methods given under Achim-
enes (\'olume I, page 206) suit naegelias well (com-
pare also Gloxinia). The roots should be stored in the
pots in which they have been grown. It is a poor plan
to keep any bulbs or tubers of the Gesneriacea; in dry
sand in a dry storeroom. After being well ripened,

naegelia roots should be kept in the greenhou.se under
the benches. Keep them out of the drip, but water
them occasionally. (T. D. Hatfield.)

A. Fh. ntarly scarlet, or brick-red, marked with white.

cinnabarina, Lind. (Gesneria cinnabanna, Lind.
Smithiantha cinnabarina, Kuntze). Fine winter-bloom
ing plant, I'o""- ft. tall, soft-hairy: Ivs.

round-ovate and cordate, crenate-dentate,

thickish, green, with red or purplish hairs:

fls. about 1 } 2 in. long, hanging on the ends
of spreading pedicels, gibbous-tubular to

the very base, the calyx-lobes acute and
spreading, the short corolla-lobes unequal
and obtuse, the fl. cinnabar-red or nearly scarlet on the
upper side, but paler and spotted on the under side.

Mex. B.M. 50.36. Lowe, 33. H.F. II. 5:4 (var. rosea).

A.\. Fls. orange-scarlet or scarlet, marked with yellow.

zebrina, Kegel {Gesneria zebrina, Paxt. Smilhidnlha
zebftna, Kuntze). Fig. 2429. Much like the above, but
brighter colored, red-dotted below and }'ellow within
and on the under side: calyxjobes short and appressed;
corolla contracted toward the base, whereas they are
gibbous or swollen to the very bjise in M. cinnabarina.
Brazil. B.M. :3910. B.R. 2S:"irj. P.M. 8:271.—A fine

plant, of which there are several forms. The common-
est species. Names belonging here are Gesneria regalis

and G. splendens.

achimenoides, Bart. (Smilhidntha achimenmdes,
I'ritschj. Hybrid of A^. zebrina and Achimenes or
Gloxinia (said to be with .4. glabrala; see Gloxinia, Vol.
Ill, p. 13.50): fls. very large (often 2 in. long), yellow-
ish rose on the outside, yellow and rose-spotted on the
inside, the segms. clear rose.

AA.\. Fls. while, cream-color or rose.

multiflora, Hook. (A'^. amdbilis, Decne. Smilhidntha
aindbilis, Kuntze. Gesneria a?ndbilis, Hort.). Fls. white
or cream-color, numerous, hanging, the tube curved and
not much swollen, the obtuse lobes subequal : plant
bearing long, glandular hairs in addition to the velvety
covering: otherwise much like A^. zebrina. Mex. B.M.
.5083. F.S. 12:1192 (.as .ichimenes [Naegelia] amabilis).

G.C. III. 22:413. Gn. W. 23:3.35. G. 22:031.—The
tenable name of this species is sometimes held to be
Decaisne's A^. amabilis, which goes back to 1857, but
Gloxinia multiflora. Mart. & Gal., dates from 1842.

hyacinthina, Carr. Of horticultural origin, probably
a hybrid : fls. white
or rose, in a very
compact pyram-
idal panicle. R.H.
1877, p. 29.

N.fulgida.OH. Fls.
vermilion: Ivs. large,
oval, deeply toothed.
Mex.

—

N. Geroliiana,
Regel (Smithiantha
Geroltiana, Kuntze).
Continuous- flowering
plant, allied to N.
zebrina. Mex. F.S.
2:97.—iV. sceptre co-
rait, Carr. Fls. many
in an open panicle,
cinnabar-red, yellow-
spotted inside. R.H.
18G9, p. 154 and col.

pi. For pictures of
varieties and hybrids,
see F. S. 10:1671-
1672; 10:987-988.

L. H. B.

NAEGELIO-
ACHIMENES is a
fl >nncr trade name
mentioned under
Naegelia.

NAMA (Greek,
a stream or spring,

referring to habi-
tat of the first-

described species)

.

H ydrophyllaccse.
Low herbs or sub-
shrubs, little
known in [ilanting.

Annual and perennial, sometimes spiny: Ivs. mostly
alternate, entire, dentate or crenulate: fls. blue or
white, soUtary or in various clu.sters; corolla campanu-
late or nearly salverform to funnel-shaped or somewhat
rotate, .5-lobed; stamens 5, inserted in base of corolla-
tube, the filaments usually dilated or appendaged at
base; styles 2, with .smaU capitate stigmas: fr. a mem-
branaceous ovoid or subglobose dehiscent caps.—
Species 36, as defined by Brand in Das Pflanzenreich,
hft. .59 (IV. 251 : 1913), m'ostly in W. N. Amer. and Mex.,
but also in W. Indies, S. Amer., .and 1 in Hawaii. One
species is off'ered as a garden iilant in Calif.

Parryi, Gray (Eriodictyon Pdrryi, Greene). Shrubby
perennial, 3-6 ft., stove, the st. over •2in- diam.: Ivs.

many, dark green, linear or linear-lanceolate, dentate

2429. Naegelia zebrina. (

X

14)

1.33 (2097)
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or uiululato. villous, sessile: fls. violet-bhio in small

lator.U clusters that are iijtgregatrd into a lonn terminal
spike or narrow thyrse; sepals oblong-lanceolate;

corolla tubular-funnelfonn, about .'oin- Ion;;. Calif.

May-July. L II. H.

NAMES AND NOMENCLATURE. Every plant
that is known and recorcieil must have a name or

appellation; the system or scheme of naming is known
as nomenclature ipronouneed no-mcndature).

It is now the univers;il custom with botanists to

name a plant with two words,—one designatinp; the

ftenus or group into which it falls, and the other dis-

tinguishing the particular plant from all other [ilants

in the group. The genus or group may be I^tilms, Ihe

raspbcrries, blackberries and dewberries; the i)artic\i-

lar species of Rubus may be rillosus; and the coiniilcte

name is therefore Rubus riUosun. It will be seen, there-

fore, that this two-word or binomial apjiellation both
classifies and names the plant. When other species of

Rubus are discovered, they receive special, or specific,

names in the genus, as R. fromlnxu,^, R. aUcghcnknsi'f,

R. Mitlspaughii.

In scientific language, a plant may have only one
name. Confusion would arise if it had two or more.
But it sometimes happens that two or more persons
give a name to the same species (either because unaware

2430. Some of the cases in which is kept the priceless

herbarium of Linnaeus.

of an earlier name or because the authors regarded a
given form of the plant as a distinct species or as

separate enough to receive another name), and to dis-

tingui.'th one name from another the author's name goes
with the plant-name that he makes. So it comes that
"Rijhun iriU/muH, Ait.", mean.s that the name Riihiix

villomus was mafle by Aiton. Hotanists know when and
what Aiton wrote: therefore they can trace the name
and description to its source. "Rvhus viUosus, Gray,"

may be a very ditTerent jtlant ; but only the oldest name,
if it is the i)n>i)er or accepteil genus, may stand, and all

other names become synonyms or duplicates. It ha])-
pens that the Rubus rilloaus. Cray, is not a si)ecies so
named by Cray in ignorance of .Viton's name, but a
mi.sapplicalion of .Viton's R. rillosu.i to another species
than that which .Vilon had in hand, as will be under-
stood from the narrative below.

It would ..seem to the laymait to be the simplest
nuitter t(i make the name Rutins rillosus—I'illotsui! is only
a Latin word signifying "hairy;"—but, in fact, it is a
serious undertaking. II is always considered the mark
of a good botanist that, he make new names with the
greatest caution. In the first place, it is allowable to
make a name only when the jilant is nameless. VV^hen

the botanist ftnds a plant that he suspects to be now,
he must exercise all reasonable caution to determine
whether anyone in all the world has named it. He must
determine its genus, and be able to write a sufficient

description of it. He nuist give it a name that has not
been vised before in that genus: if any plant has been
named Rubus villosus, he cannot give another rubus
that name. Then he must publish the name and
descriijtion in some ])ublication of recognized standing;
and once published, it is established in botanical litera-

ture and neither he nor anyone else can ever modify it.

.41ways is his own name associated with the name of the
plant; and if the name is an error or the description

inaccurate, he must take the responsibility so long as

botanical literature shall last.

The tlescription is made for the purpose of enabling
anyone to identify the plant. Amongst the hosts of

plants, however, the confusion may be so great that
even the best description will not positively identify

the ])lant. A jiicture will helj), and illustrations are

often jjublishcd when the plant is first described. But a
poor picture may be misleading and thereby be worse
than none. Every botanist, therefore, preserves a
specimen or specimens as a type of his new species.

This specimen is dried, "mounted" or stuck on a sheet
of stiff white paper, and laid away in the herbarium.
Custom dictates that this sheet of paper shall be about
11)2 inches wide and 16? g inches long; and only one
species is glued on a sheet (see Herbarium, Volume III).

In ea.se of dispute, this type specimen is consulted, and
it takes precedence over descriptions and pictures. It

alone is final, as determining what plant the author
meant to designate by the name. Even the author
himself cannot ignore or replace the original ''type

specimen;" it is part of the ethics of the profession that
this specimen shall not be destroyed or modified. So
it happens that type s]iecimens become increasingly

valuable as time goes on.

The larger part of the new species are "made" or
described at the great centers of botanical study, and
the specimens are preserved in these public or semi-
public collections; but any botanist anywhere may
describe a new species, in which case he may send his

type s[)ecimen or an authentic duplicate of ,it to one of

the great herbaria, where it may be consulted by other

students; and at his death his collections are likely to

find their way to one of the botanical centers.

In all the great collections, quantities of unnamed or

undetermined specimens may accumulate, imrticularly

from travelers in little-frequented regions. In time,

some student of the flora of the region may study these

specimens, perhaps finding undescribed species among
them; or a stu<ient of one special group may go over

them to find the plants that f.all within the range of his

.studies; or if the givi^n accumulation is interesting and
valuabli^ in it.sclf, some student may study it as a col-

lection and publish on it, describing new species, adding
to the decriptions of recognized species, and correct-

ing ranges and habitats. S|)ecimens and even whole
collections are sometimes loaned to reputable students

of special groups. These specimens are always to be
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returned witliout subtraction, injury or modification.

Very often the student, in returninfj the specimens,

adds material of his own to enricli the collection. It

will be .seen, therefore, that the herbarium becomes
more precious year after year sis successive students

eontributt' their interpretations to it.

W'liile the above outline may seem to make tlie

naming of plants a relatively simjile and direct process,

nevertheless many complications and confusions may
arise. First of the.se difficulties are the varying inter-

pretations placed on the specimens by the different

students, some of them regarding differences as having
specific value (wide enough to justify the separation of

tile material into two or more species) whereas others

may consider them to be only variations within the

species. The process of combining, .separating and
recombining introtluces many names of different rela-

tive values, all of which must be considered and
accounted for by subsequent students or authors.

Again, older authors may be found, in books or publi-

cations overlooked, who have made names and descrip-

tions. Or the rules of nomenclature accepted by differ-

ent botanists may not be harmonious, and the differ-

ences must be adjusted as completely as possible.

There may be different standards or conceptions of

genera between different authors, resulting in shift

and re-shift from genus to genus. These and other

situations make the subject of botanical nomenclature
very complicated.
Some of the inharmonies in nomenclature have been

resolved by the action of botanical congresses, but
there is yet wide divergence in practice and it is difficult

to foresee any close agreement even in the formal rules

and precepts, while it is scarcely to be expected that

concurrence can be attained in the underljdng concepts
as to what are species and what are not, although it

ought not to be impossible to reach something Uke a
uniformity on genera.

The situation of this Cyclopedia.

A cyclopedia of horticulture includes species from
around the world, deriving its names and descriptions

from the publications of many countries; its nomencla-
torial method should be international so far as such a
method e.xists. Therefore, this Cyclopedia foUows, as

a pohcy, the regidations of the International Botanical
Congress held in \'ienna in 190.5 (see page xi. Volume
I). It would not be desirable, as it would also not be
practically possible, to endeavor in a compilation of

this kind, and for popular use, to recombine the names
of )5lants from all over the world to conform to any
special or regional school of nom?nclature.
The Cyclopedia is not primarily a botanical treatise.

Its first obligation is to the horticultural fraternity, to

those who apply and use the results of botanical study.

It must regard the value of names that are long estab-

lished in commerce and in literature. Binomial names
do not belong exclusively to botanists. There is merit
in usage and in the end it controls. Whenever all

botanists of authority agree upon a set of changes, the
horticulturists should of course aflopt them; but a
cylopedia of this kind is not under obligation to be "uj)

to date" in resjiect to recent changes that may rejjre-

sent only individual opinion or which .are likely to be
overturned or at lea.st not adopted by other botanists of

.standing. So far a.« po.ssible, a cyclopedia of horticul-

ture should represent settled practices. This work, there-
fore, aflopts a con.servative attitude in nomenclature.
The International or .so-called Vienna rules contain

regulations or "articles," and recommendations. The
articles deal with th(^ principles, and the recommenda-
tions with ca.ses and practices. The articles are broadly
stated and often allow of considerable latitude of ai)pli-

cation; and the recommendations are left to the option
of the author. Therefore, the application of the Vienna
Rules is not invariable.

But other and somewhat ojiposite considerations

weigh in the compilation of the Cyclopedia, seeing that

many authors contribute. While it is ilesired that all

these authors conform as nearly as practicable to one
system, nevertheless the author himself, when he is a
special and authoritative student of the group, must be

2431. Liimaeus' Sheet of Rubus canadensis.

allowed to use his preferred method even though the

combined result as between the different articles should
prove to be somewhat inharmonious. A distinction is

clearly to be made between work that is compilatory
and editorial, and that which is the result of original

studies with the material; the former may follow the
accepted method of the Cyclopedia, but the latter may
follow the method of the particular author's mono-
graphic work. Thus it is, for example, that the citrous

tribes, the cacti, and .some of the groups of trees and
shrubs, present such wide departures.

It has been the desire, however, to avoid the making
of new binomials or combinations, for the cyclopedia is

not inteniled as a "place of publication" of botanical

names. In the course of the work, however, it has
been impo.ssible to avoid re-cpm.binations in some
cases and yet present the .subjects acceptably.

Double citation of authorities for botanical names
has been avoided. This is in the interest of simplicity

and convenience. The double citation is for the u.se of

botanists to aid them in tracing the historj' of the
name. The identification of a name by citing the author
of it, is one thing; the recorfl of the history of a name in

the double citation is (]uite another thing. But what-
ever the justification in technical botanical work, the
gardener and the horticulturist in general should not
be burdened with these details, particularly when they
are cumbersome anfl awkward in themselves. Thus,
Lippiii timliflora, Michx., is sufficient for our purpose,
showing that Michaux first used this combination;
the double citation is L. nodijiora, (Linn.) Michx., show-
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ing th;it the use of nttitiJJora as a name for this plant

t>ogan with Linnanis mifier anotlior genus, although
the tloubU^ eitalion does not indieate the nuinher of

transfers from genus to genus that may liave been made
in the meantime.

In the prefatory pages to \'ohnne I, tlie method of

nomeiK'hiture employed in this (\velo|)e(ha is liriefly

stated; but it may be well to make an explanation of

the use of eapital letters in speeifie names. It is (lie

rule in English that proper adjeetives are capitalized,

as Ameriean, Afriean, Canadian. This is not the i)rac-

tice in ;ill other languages, however. For the sake of

uniformity, it is now the practice with many authors to

deeapitalize all specific names. The specific name should
agree with its genus in gender; but some of the old

substantive or generic
names arc used as specific

names in defiance of gcTi-

der tenninations, and the

use of the capital letter

explains the exce|)tion.

Thus Dracocephaiuni Mol-
darica indicates that Mol-
davica is an oki substan-
tive (used once as a genus)
and is used in apposition
and not as an adjective;

otherwise it would l)e I),

motdaricum, meaning the

moldavian dracoceph-
alum. Other substan-
tives are not Latin and
cannot be Latinized, as

Dniichos Lahlab; the word
Lablab is not an adjective

qualifjdng Dolichos. Hear-
ing these distinctions in

mind, such names as Catn-

panula Medium, Dioacorca

Batatas, Cornus Amomum,
Schinus Molle, Mapania
Pandanophyllum are

understood. The Vienna
Code makes a recom-
mendation on the use of

capitals: "Specific names
begin with a small letter

except tho.se which are

. taken from names of per-

sons (substantives or ad-
jectives) or those which
are taken from generic

names (substantives or
adjectives)." Under this

recommendation, descrij)-

tive names are not capitalized. A special category
are the geographical names, but they may be fairly

regarded as descriptive and be used with small letters;

this is the practice in this Cyc^lopedia, for the pur-
pose of conforming tf) the recommendation. A few con-
fusions arise in decapitalizing geographical names.
For example, Sj/ringa persica, one of the lilacs, takes the
.small p because the name means Persian; wliercus
I'Tunua Persica, the jxjach, takes tlie large P because
the word was once used for a genus d'crxiai rulgaris,

the peach), although that generic word was (h^rived

from the country' Persia whence the peach w;ik sup-
posed, at that time, to have come. In some cases, the
same or similar specific names may be personal or
geographical, and many geographical names are derived
directly from persons, as Bolivia, Rhodesia, Colombia,
America; but in practice little or no confusion arises.

The practice in this Cyclopedia, then, is to cajiitalize

Hftecific names derived from persons (either in the
genitive as Hookeri, or in a<ljective as Hookeriarm),
and all substantives used in apposition, as Pyrus

2432. Alton's sheet of Rubus villosus, preserved in London.

Matim, Alpinia Allughas, Vaccinium Vitit- Idsea,

Phlox Stcllaria, Ipomaa Nil, Polygonum Posumbu.

How a plant is named.

\ ijcrsonal narrative may illustrate some of the com-
pk'xilii's in nonu'nclature. The case that is here cho.sen

fur elucidation is not more interesting or important
tlian scores of others that might be taken from the
experiences of botanists, but it will afford an example.

Blackberries and dewberries (which are of the genus
Hubus) are varialile. This is the botanist's way of say-
ing that there are many intermediate forms and that it

is <lifhcult to distinguish one kind from another. On
different soils and in difTerent places, the plants look
ditTercnt. They may intergrade. With them, evolution

has probably not yet pro-
cectled far enough to ob-
literate the intermediates,

and the "missing links"

may not have disappeared.

The species are not "well

marked." Therefore it is

not strange that botanists

disagree as to what are

species and what are

varieties of species. What
one botanist calls a species

of Rubus, another prefers

to call a variety, or a mere
"form" perhaps due to

influence of soil, elevation

or exposure. The general

tendency is to make more
species in all genera than
did the old botanists, be-

cause we know the plants

more intimately and recog-

nize differences that were
not seen or understood
one hundred years and
more ago. What Linnseus
thought was one species

we may now think is sev-
eral; and if we break up
his one species into sev-
eral, we must know which
one of these forms he had,
in order that we may re-

tain his name for it;—and
we determine this fact by
consulting his herbarium
(if a s])ecimen is pre-

served) which is now in

London.
Or, again, we may mis-

understand what Linna-us meant to designate by a
given name, and may use his name for a different

plant from that which he had in mind. Even if we
see his specimen, we may make an error in identify-

ing it,—for it is not always an easy matter posi-

tively to identify and classify a dried specimen,
particularly if the specimen was fragmentary or poor in

the beginning or has become broken or insect-eaten.

It somt'times happens, therefore, that when two men
examine the type specimen of a "critical" species, they
arrive at different conclusions as to what that species

is. Each may publish his views, appl>'ing the name as

seems right to him, and botanists choose the one
determination or the other according as they accept one
man or the other. The naming of plants, therefore, is

not an exact procedure.
The name "Rubus villosus" is one that Aiton gave in

17H9 to a plant that grew in the gardens at Kew, near
London. The plant, he said, came from America. It

was described in brief Latin phrase, with little indica-

tion as to its habit of growth. Before this time, even
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as early as 1753, Linnanis, the great Swede, had
described a blackberry, which the traveler Kalin had
discovered in Canada, ;us hiihua catimlcusis, the "Cana-
dian rubus." In lSt)9, Willdenow, a Prussian systema-
tist, described liubus incniiis, from specimens growinf;

in the Botanic Garden at Berlin, said to have conic

from America; and in 1822, Linlc, also of Berlin,

tlescribeil, under similar circumstances, a [jlant that he
called Rubun argtitus. When American botanists began
to write books, in the early part of the nineteenth cen-

tury, two well-marked species of blackberries were made
out,—one a trailing jjlant or dewberry, and the other
an upright plant or liigh-biish blackberry. The descrip-

tions given by Linna'us and Alton were looked up and
compared: the Rxhus canadensis of Linna!us was
thought to designate the
dewberry, and the liuhus

rillosus of Aiton the high-
bush blackberry. Since

there were only two wild

blackberries, the names
made by Willdenow and
Link must be mere dupli-

cates; and they were re-

garded as sjTionyms of

Rubus I'illosu^, having no
standing in the manuals.

Years passed. Botanists
found that the tubuses did
not match the descriptions

in the books and they
seemed to "run into each
other," so that they could
not be clearly separated or
told apart. Therefore they
were not carefulh' studied,

for it has been the history

of botany that the "best
defined" species have usu-
ally been collected most
freely, so completely have
we been dominated by the
old idea of the original en-

tity of species. But gradu-
ally the dried specimens
accumulated in the her-

baria. One by one the
puzzling genera were taken
up for study. Finally

Rubus had its turn.

It was found that there

are .several species of black-

berrj'-like plants growing
wild in the eastern states,

rather than two. Amongst
the rest was found a thorn-

less blackberry in the mountains of West Virginia, and
in 1891 it was named Rubus Mitlspaugbii, in honor of

C. F. MUlspaugh, its discoverer. Thereupon botanists

searched their herbaria, anfl sprigs of the plant %vere

found, under various names, representing collections

from Canada to Carolina. But there were still other
species than this, and it began to be seen that the bot-

any of American rubi is complex. This fact should
have been no surprise, for the Euroyjean species of rubi

have long been known to be amongst the most puz-
zlingof plants, ^^'hat should be the names of these newly
understood species? Linna'us and Aiton were con-
sulted, but their descriptions did not distinguish. The
type specimens must be seen.

It .seemed to fall to the writer to undertake the
inquiry. To see the two dried plants of Linna'us and
.\iton did not seem worth a trip to Europe. Therefore
an artist near London was engaged to make a drawing
of Linmrus' .specimen in the rooms of the Linn;can
Society, in Picadilly, and of Alton's in the Natural

2433. An herbarium sheet of a form (var. roribaccus) of

Rubus viUosus.

History Mu.seum at South Kensington, London. These
])ictiu-es gave such unmistakable evidence that we had
misunderstood these old botanists, that it seemed
desirable not to |)ublish the results until the specimens
had been examined. The jjicture of Linna-us' plant
left little doubt as to the identity of the species that he
had, but that of .\iton's was a ijuzzle, for it seemed to

represent clearly no American blackberry.
In the Linna^an herbarium is the sheet of Rubus

canadensis (Fig. 2431), supposed for nearly a century
and a half to represent the common running dewberries
of the fields, but which was identified to be in reality the
Rubus MiUspaughii of recent years. From the time that
Peter Kalm collected the plant in Canada before the
middle of the eighteenth century until 1891, this plant

had been overlooked. Now,
therefore, this thornless

blackberry must be known
as Rubus canadensis, and
the name Rubus MiU-
spaughii becomes a dupli-

cate or synonym having
historic and literary value,

but no longer to be used,

if the determination is cor-

rect, as the name of the

plant. In the meantime,
the common dewberry,
erroneously known as

Rulnis canadensis, is left

without a name.
In the collections of

Aiton is his specimen of

Rubus villosus (Fig. 2432).

It is difficult to determine
just what this plant is,

because the specimen was
taken from the tip of a
strong verdurous shoot, and
therefore does not repre-

sent the usual form of any
blackberry as seen in her-

baria. It is, in fact, the tip

of a prostrate shoot of the
common dewberry, the
very plant to which we had
sup|)Osed Linnaeus gave the
name Rubus cartadensis.

The dewberry (Fig. 2433),
therefore, must be called

Rubtis inllosus, notwith-
standing the fact that the
name itself is not specially

appropriate; but the tijjs of

strong shoots—rarely men-
tioned in descriiJtions—are

somewhat hairy. But a name is a name, not a descrip-

tion; and even though it is inappropriate as to the
attribute it seems to ascribe to a plant, it still .serves

all the purposes of a designation. This unrepresenta-
tive specimen proved to be very puzzling; and a year
later it was re-examined ; and in the collection at South
Kensington specimens were deposited of the tip growths
of the dewberrj' which are good counterparts of Alton's

old type.

The thornless blackberrj' and the dewberry were now
provided with names; but the common high-bush
blackberry of east-,\merican fields, which we had liecn

accustomed to call Rubus I'illosus, was left nameless.

In the effort to find a name for the high-bush black-

berry, the Rubus names given by Willdenow and Link
mu.st be accounted for. The descriptions made by
these authors are not sufficient positively to determine
the plants. The dried specimens themselves must be
seen in Berlin. Willdenow's name, Rubus inermis, sug-

gests that it may have been a])plied to the thornless
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blaokln^rn.', for incrmis means "without tl\orns." In
the pn^iit herbivrimn nt tlie Botanical Cianlen, Willile-

now's phuits !ire proserveii in stout bhie paper wrap-
jH'rs (.Fig. 2-K54). His liubus iiuniii.t is amongst them
vFig. 243">), but it turns out to be a blacklu'iry of

Greece. In the old garden at Berlin, early in the cen-

tury, American and lOviropean |)lants were growing, each
spooies occupying a little space of earth and marked by
a stake label. In time, one of the American plants

.^^

2434. Bundles from the herbarium of Willdenow.

probably had perished and a Grecian plant occupied its

place, growing behind an .Vmerican stake. Specimens of

the plant were taken for the herbarium, .and not recog-
nizing it as an American plant, Willdenow described it

as a new species; but before his time this Grecian plant
had been described as Ruhus ulmifDliu.'i—the "elm-
leaved rubus"—and WiUdenow's name, supposedly
applied to an .American i)lant, now becomes a sjTionym
of a European species.

WiUdenow's name having failed us, we next take up
Link's Rubus argutus (Fig. 2436), and here is still

another difficulty; it is an American jilant, but of a
distinct sjiecies from the high-bush blackberry. Other
names, not mentioned in this account, must be con-
sidered,—Trattinnick's, with specimens in Vienna,
Michaux's in Paris, Bigelow's of Boston, and others.

All were looked up, and none of them could be applied
to the common blackberry, and the plant was given a
new name, Rubus nigrobaccus.

It must not bo svipposed, however, that the case
was now disposed of and settled. E\'ery subsequent
student has the liberty of his own interpretation.

Some botanists consider the common Rubus nigro-

baccus to be but a form of R. allegheniensis of Porter,

a name which dates from 1896 whereas R. nigrobaccus
dates from 1898; in thLs case, R. allegheniensis holds
and R. nigrobaccus becomes a synonjTn. So all the
other forms may be separately judged, and every
author has the right to his own judgment and to the use
of the name that goes with it. Other interpretations
have been mafle more recently as to the species-lines in

Rubus. In a group so difficult and variable as Rubus,
the judgments naturally will be diverse and agreement
is not to be expected, perhaps not even to be desired.

(See name lists, end Vol. \1.) L. H. B.

Historical development of botanical nomenclature.

The present universally accepted binomial nomen-
clature started in 17.53 with the publication of Lin-
naeus' "'Sfx^cics Plantarum," when for the first time all

known plants were named according to a imiform
system ba.sed on the principle that for the designation
of a plant two names, a generic and a specific, each con-
sisting of one word only, .should be sufficient.

Before that time there wa-s no unifonnity in naming
plants; most of them were designated by longer or
.-horter descriptive j)hra.ses, as Aralin mule aculealo,

SaTciHsus niveus odoralus circuUi rubello, Mespilus
apiifolio virginiana spinis homrvla fruclu amplo coccineo,

Acer fotiiH palmato-angulalis floribiui subapetalis ses-

silibus fructu pcdunculaio cort/mboso; others by a
single Latin or vernacular name, some by common
nouns like Ceiilruin yalii, Coroita iinperinlis, ('apillus

Veneris; not vuifrequently the descriptive phnuse was
reduced to one word, :us in Iris germiinicii, N i/mphs'a

lutea, Herbiris i'id;iaris, combinations whicli were
already in u.se in the sixteenth century. This more or

less lawless nan\ing is usually referred to as pre-Lin-
n;van nomenclature. Its beginnings may be traced back

more than 2,000 years to the writings of Theo-
phrastus (371-2S6 B. C), a disciple of Aristotle, to

the works of Pliny (33-79 A. D.), and of Diosco-
rides, who lived at nearly the same time, and to

other ancient writers. Later writers on natural

history and meclicine up to the fifteenth century
added little to the knowledge of the plant workl;
their writings consisted chiefly of commentaries
to the classical works and of scholastic discus-

sions on the meaning and apjilication of the
names useil by the ancient writers and on the
medical virtues of the plants as set forth by
them. A new era started in the beginning of

the sixteenth century when men like Brunfels,

whose "llerbaruni \'iva> Eicones" appeared in

1530, Bock, Fuchs and Cordus, began to study
the native plants and found that many of them were
unknov\Ti to the old writers; they published figures

drawn from nature antl descriptions of these new
plants and gave new names to them. The coining of

botanical names derived from personal names was
inaugurated at that time, and Conrad Gesner (1.516-

l.")63) wa-s probably the first one to name plants in

comphment to his friends, e. g., Cortusa, Aretia, VoUata
and others. A fairly comjilete enumeration of the plant
names with their synonyms known up to 1623 was
published in that year by Caspar Bauhin in his "Pinax
Theatri Botanici;" this work shows the extent of the

botanical knowledge at that time and is valuable as a
key to the nomenclature of the older writers.

Progre.ss in nomenclature is hardly possible without
classification. In the earlier works the plants were
either enumerated alphabetically or roughly divided
into trees, shrubs and herbs or arranged according to

their uses. One of the first attempts toward classifica-

tion was made by Cesalpini in his "De Plantis Libri

XVI" (1.583), who arranged the plants roughly accord-

ing to their fruits. Other more natural systems and at

the same time a clearer conce])tion of genera and species

were introduced by Jung, Morison, Ray and Rivinus.

Morison was the first botanist to publi.sh a mono-
graphic treatment of a natural group in his "Plantarum
UmbelUferanmi Distributio Nova" (1672). Ray in

his "Methodus Plantarum Nova" (1682) distinguished

families like Labiat*, Papilionaceae, Siliquosa; (Cru-

cifera^), Gnusses, Monopefala', while Rivinus based his

classification chiefly on the corolla and distinguished

Monopetalce with regular and with irregular flowers

and PentapetaUe and Tetrapetala^ with the same sub-
divisions. The older writers had often united under
one generic name very different plants: e. g.. Clematis

sylvalica lalifolin ( = Clematis Vitalba), C. daphnoides

(= Vinca minor), Clematis tetraphylla ( = Bigy\onia

capreolala), C. indica {= Passiflora); and as another
example, Viola Martia purpurea (= V'. odorala), V.

matronalis (—Hcsperis matronalis), V. lunaria (= Lun-
aria redinva). The botanists named above, in conse-

quence of their better understanding of natural affini-

ties, proved the unnatural character of such genera and
divided them into dilTerent genera under distinct names.

In 1700, Tournefort published in his "Institutiones

Rei Herbari;c" a complete enumeration of all the known
genera with descriptions and illustrations: he is con-

sidered the founder of the modem conception of the

genus and of its nomenclature, and therefore the

year 1700 has been proposed by some bot.anists as the

starting-point for generic nomenclature. Tournefort,
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however, still retained a few of the inconvenient gen-
eric names which consisted of two words, a-s Corona
imperaliii, Ccniauriaiii miittix and Cnilduriiim niajus,

FcTTum equiiium. Tlie.se disappeared forever with the

publication of Liniucus' "tienera Plantarum" in 1737,
which contained, like Toiirnefort's work, a complete
enumeration of the known genera, but much clearer

and more concisely characterizetl and arranged accord-
ing to the sexual system of which Linnanis hail pub-
lished an outline two years before. About the same
time, in 1736 and 1737, Linnanis laiil tlown his prin-

ciples of botanical nomenclature in his "Fundamenta
Botanica" and "Critica Botanica," but it was not until

17.')3 that he took the l;i,st step in his reform of botanical
nomenclature and proposed for each knowai species a
vomrn Iririalr, that is a name wliich consisted of a
single word and was intended to reijlace for general
use and reference the cumbersome descriptive phrases
previously used.

This simplified and convenient nomenclature found
the speedy approval of nearly all botanists and was
soon universally adopted. Very few botanical works
of importance were pubhshed after that time which did
not accept the binomial nomenclature ; the most notable
are perhaps Patrick Browne's "Civil and Natural His-
tory of Jamaica" (1756), and the sixth edition of Philip

Miiler's "Gardeners' Dictionary" (17.59), but in the
seventh edition (1768) Miller adopted the binomial
nomenclature. Although little or no objection was
raised against the nomenclatorial system itself, many
attempts were made to change si)ecifie and also generic

names for various reasons; for example, Salisbury in

his "Prodromus Stirpium in Horto ad Chapel Allerton

Vigentium" (1796) conceived the idea that all specific

names ought to be descri])tive adjectives and therefore

changed names like Lonicera Caprifolium to L. suaris,

L. Periclymeniim to L. odora, Rhanmuti Frangula to

R. nemoralis, and others. Likewise many other bota-
nists felt themselves at liberty to change names they did
not like or did not consider tpiite correct, and the law
of priority had httle weight up to the first quarter of

last century. The general tendency was then, and in

fact has been for a much longer time, to give jireference

to names published in important and easily accessible

works and to follow the lead of men considered to be
great authorities. Fortunately, nearly all great sys-
tematic botanists, about the middle of last century, as
the De CandoUes, Endlicher, Martius, Hooker, Ben-
tham, Asa Gray, Baillon, were more or less guided by
the law of priority, but with the increasing botanical
activity about that time the necessity was felt to have
definite and unifonn rules for the ever-increasing num-
ber of botanical workers. Therefore .\l))honse De Can-
dolle was charged to prepare for the International
Botanical Congress at Paris in 1867 a code embodying
the rules to be followed in botanical nomenclature. The
code which was ijresented to the Congress and adopted
contained a.s the fundamental principle the strict

observation of the law of priority. It ruled that in

transferring a species from one genus to another the
oldest specific name had to be preserved; also that in

changing a variety to a .species or Her versa the oldest
name must be retained. Although most continental
botanists followed more or less this Paris Code, or as
it is sometimes called Candollean Cxxle, the British
botanists under the leadership of Kew preferred the
first combination under the correct genus, the so-called
Kew rule. The Paris Code, however, even by its pro-
fes.sed adherents, was hardly ever ai)phed c'onsistently
in all its con.sequences. This wjls pointed out forcibly
by Otto Kuntze in his "Revisio (Jencrum," of which the
first part appeared in 1891; in this work he essayed a
rigid aiiplication of the Paris Code, resulting in thous-
ands of new combinations under hundreds of unfamiliar
generic names. This avalanche of new names raised a
storm of protest in many quarters. For years Kuntze

fought for the strict application of the Paris Code of

which he projjosed .several amendments, and for the
acknowledgement of his new names, but his uncom-
promising and unyielding .attitude and the often

intemperate language used against those in opposition

made him many enemies, and he therefore did not
accomi)li.sh so much as he might have effected, if he
had tried more persuiisive methods; but nevertheless

he set the reform under way.
In 1892 the Botanical Club of the American Asso-

ciation for the Advancement of Science at the Rochester
meeting drew up a short code of eight articles, some-
what amended at the Madi.son (Wisconsin) meeting the
following year, which embodied about the same rules

as were contained in the more amjjlified Philadeli)hia

Code of 1905. In the following year, the International

Botanical Congress at Genoa added a few but rather
unimportant amendments to the Paris Code. In 1897,

the botanists of the Berlin Botanical Museum agreed
on a set of rules mainly for the guidance of the col-

laborators of Engler & Prantl's "Natiirliehe Pflanzen-

familien." The chief feature of these rules was a pro-
vision against replacing well-known generic names by
old half-forgotten names which had failed to become
established within fifty years after their publication,

thereby allowing the principle of usage to predominate
in certain cases over the principle of priority.

In 1900, at the International Botanical Congress at

Paris, a commission was formed to make the necessary

2435. Willdenow's specimen of Rubus mermis, in Berlin.

arrangements for a representative meeting of botanists
at the time of the Congress at Vienna in 1905 to come
to some agreement on the fundamental rules of nomen-
clature. Botanists of the whole world were invited to

mak(; propositions and amendments to the Paris Code,
which had been decided upon as the base of the new
code. Propositions were freely offered, and all were
incorporated in a publication which was sent to lead-
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inp bot;inir:il institutions and to tliose ln)t:inists who
had otTervd propositions. Durinj; tin" (.'onurcss tlip

ditTen'nt pro|K>sit ions were discussed and voted \ipon

bv a roprvsoutativo patherint; of botanists of the wliolr

world in svx-cial nonioiu-latorial sessions wliieh exteiuled

through a whole week". The new code, wliicli was the

result of this Congress, is known ;us tlie International

Rules, .soiiiotiincs ealled \'ienna Code.

The fundamental jirineijile of this eode is the accept-

ance of the law of i)riorily with 1753 as the starting-

point for the noinenclaturt" of the vascular plants.

However, to avoid disadvantageous changes in the

names of well-known genera, a list of about 11)0 generic

names, "nomina conservanda," was provided which

2436. The sheet of Link's Rubus argutus in the herbarium
at Berlin.

mu.st be retained in all cxses. The oldest specific name,
under whatever genus it had been published, is ti) be

preserved in transferring a .species from one genus into

another except when the same combination already

exist-s in the new genus, e. g.. Azalea pontica, if trans-

ferred to Rhododendron cannot become R. ponticum,

as this combination already exists for another species in

the genus. Also a sjx^cific name must be changed if it

repeats simply the generic name in the new genus, e. g.,

the specific name of liiynonia Caialpa when transferred

to Catalpa must be changed, a,s Catalpa Caialpa is n(jt

aflmi-ssible. Varietal and specific names cannot com-
pete with each other; that is, for a variety the oldest

varietal name given under any other species or genus

holds, even if there should be an older specific name for

the same plant, and vice versa. Under the- Paris Code,
however, the oldest name must be retained in any ca,se

whether published a.s a specific or a-s a vari(;tal name.
\^'hen two or more groups with names of the same dati^

are united, the author choo.ses. A name or coinbin.a-

tion of names which is universally regarded as a syn-

onym may be u-scd again for another plant, althougli it

ought to be avoided, The whole code contains fifty-

eight articles and thirty-.seven reconnnendations. It

gives detailed rules for the formation of names, cita-

tion of authors, validity of genera, species and varie-

tii's. transfer of species and varieties, changes of names,
rejection of names, and other practices. \ conveniently
accessible rcjirint of the Knglish version of the code
will be found in Rhodora <»::5;i-.").'i (1907). There are

also tiernian, French and Knglish versions in "Vcrhand-
hmgen des Internationalen Hotanischen Kongresscs in

Wien lOO.'J," iniblished iii litOO by Custav Fischer in Jena.

.\ number of .\nierican botanists had submitted to

the Congress an entirely new code and proixised that

it should lie accepted instead of amending the Paris

Code. This, however, could not be done, as it was
imderstood from the beginning that the new code
should be biised on the Paris Code. After the Congress,

the authors and supporters of this new code came
together and voted not to .accept the decision of the

International Congress, but to retain their code, which
is known as the Philadelphia Code or .American Code.
Only in one point was a change introduced and the

decision of the \'ienna Congress followed, namely, that

.specific and varietal names cannot com])ete with each

other. In the Philadelphia Code, much stress is laid on
the method of types, to which little attention is paid in

tlie International Rules. Besides this the following

points are the most important in which the two codes

differ. The Philadelphia Code recognizes no excep-

tions in the priority of generic names; it has no list of

"nomina conservanda." In the case of union of group-

names jnibli.shed at the same time in the same book,

those having precedence of position in the publication

or on the page are regarded as having jiriority. A name
or combination of names can never be used a .second

time for a different group, while according to the

International Rules it can be used again if the older is

not valid. In transferring a specific name to another

genus, repetition is allowed, which makes names like

OlauriumOlanciumajidSymphoricarpos Si/mphoricarpos

admissible. The use of the genitive and the adjective

form of the same personal name for different species in

the same genus is not admissible, while according to

the International Rules they cannot be rejected, e. g.,

Lyaiiiiachia Hemsleyi and L. Hemskyana are admis-

sible according to the International Rules, but not
according to the Philadelphia Code. The whole Phila-

deljjhia Code contains nineteen canons, besides rules on
ortliography, citation, and other matters. It is

iniblished in the Bull. Torr. Bot. Club. 34:167-178

(1907).

In 1910, the International Botanical Congress held

at Brussels added several amendments to the Inter-

national Rules and fixed the starting points for the

nomenclature of the lower cryptogamous plants. In

conjunction with this congress, an International Horti-

cultural Congress was held, of which a subsection on
nomenclature was charged to consider nomenclatorial

questions in regard to horticulture. It was resolved

that the International Rules should be accepted with

a few exceptions and modifications concerning the

nomenclature of horticultural varieties and hybrids.

The employment of Latin names for horticultural

forms is restricted to descriptive terms like com part na,

nanun, fastigiatus; other names ought to be given in a

vulgar tongue anfl must not be translated when trans-

ferred to other languages; the names should be expressed

so far as possible in one word, the employment of three

words to be the maximum. Bigcneric hybrids ought to

receive a generic name formed by the combination of

the generic names of the parents into a single word,

while according to the International Rules they must be

placed under one of the parent genera. Trigcneric

hybrids are preferably designated by affixing the end-

ing ara to a personal name. (See Adamara, Linneara,

Lowiara.) The Horticultural Code consists of sixteen
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articles; the English version of it will be found in the

Jour. Roy. Hort. Soc. 37:U9-151 (October, 1911).

Tlie International Huli-s liavo been adojitod and are

followed by nearly all botanists of the Old World and
of this continent outside of the United States. In Eng-
huid there are perhajis a few who still follow the Kew
rule, and an example of a very recent horticultural book
in which this rule is adhered to is Bean's "Hardy Trees
and Shrubs." In Germany there is one horticultural

writer, .\. \'oss, who holds to the Paris Code a.s amended
by O. Kuntze, as apjiears from his botanical contribu-

tions to the "Landlexikon" edited bj' K. von Putlitz &
L. Meyer and in course of publication. In this country,

a large number of botanists have adopted the Interna-

tional Rules, but the greater part follow the Phila-

delphia Code. The differences that the application of

these codes produces on the nomenclature of our native

plants may readily be seen by comparing the two
manuals of the flora of northeastern North America,
namely the seventh edition of Gra}''s Manual by Fem-
ald and Robinson and the second edition of Britton's

Manual; the first follows the International Rules the
second the Philadelphia Code.
An interesting secession from the Philadelphia Code

is constituted by E. L. Greene and two or three other
botanists; they do not recognize any fixed starting

point in botanical nomenclature and go back to Theo-
phrastus, Dioscorides and Pliny, accepting the occa-
sional binomial names found in the works of pre-

Linnsan ^Titers. They quote, e. g., Populus nigra,

Pliny; Hesperis horlensis, C. Bauhin; Rorella Cordi,

Lobelius {=Drosera rotundifolia) ; Bucnniphtjllum amcri-
canum, Plukenett {^Sarracenia purpurea); Spirsea,

Theophrastus. Other examples may be found in articles

published in the "American Midland Naturalist."

It is to be hoped that there will be no more secessions

from the two chief nomenclatorial codes, but that
instead the followers of these two codes will find, by
mutual concessions, some common ground to agree on
a universal code acceptable to all botanists of the
^orid. -Alfred Rehder.

NANDINA (Japanese name). Berheridacex. A small,

tender shrub with bright red or white berries, said to
be cultivated in every httle garden in Japan.

Erect plant: sts. about as thick as a finger: foliage

evergreen, graceful at all times, twice or thrice temately
cut; Ifts. entire: young growth prettily tinged with red,

and the bases of the lower stalks often swollen into red
globular bodies: fls. small, numerous, white and pani-

cled. It agrees with the common barberries in having
6 stamens and an indehiscent berry, but the fls. are

differently colored and the sepals more numerous.
There are about 6 petals, but the numerous sepals

gradually pass into petals, the outer ones being small,

green and leathery, the inner larger and whiter: ovules

2, ascending from the base: berries red, in clusters

terminating the branches, handsome.—Species 1, N.
domestica, Thunb. Japan and China. B.M. 1109. On.
23, p. 329; .58, p. 13. G.M. .51:66.5. G. 29:43.

This shrub is rarely grown North under glass. Pot-
grown plants or seeds are procurable from Japanese
dealers. The seeds are said to be of an uncommon
shape, being convex on one side and concave on the
other. Ernest Braunton writes as follows about the
plant in Cahfomia: "Nandina domestica is an old-time
favorite in southern California, ultimately reaching to

8 feet in height, though of slow growth. For a few
years past its use in local gardens has steadily increa.sed

and bids fair to rival that accorded it in Japan, where
it is to be found in nearly every garden. It grows well

in whole or partial shade and if well supplied with
water does equally well in the hottest sunshine. If

used in sunny position it will be found to thrive best
when planted in lawns, evidently needing more atmo-
spheric humidity than our climate naturally affords.

Its terminal trusses of white flowers, followed by bril-

liant scarlet berries, added to a winter change of foliage

from green to red, unite to make it an interesting and
attractive shrub throughout the year." The plant is

held in great reverence in China; it there witlistands

considerable frost when the wood is well ripened.

WiLHELM Miller.

NANNORHOPS {duwf hush, because of its low
stature). Palmacese. One tufted small fan-lvd. palm,

Afghanistan and India, A'. Ritchieana, Wendl., scarcely

cult. St. or rhizome prostrate, several feet long,

branched: Ivs. rigid, plicate, with whitish powder, the

segms. curved and 2-lobed, the petiole unarmed (and

thereby distinguished from Chanuerops humilis) : spadix

much branched: spathes tubular and sheathing: fls.

polygamous; corolla 3-parted; stamens 6-9: fr. a small

globose or oblong l-.seeded drupe the size of a grape.

G.C. III. 51:66.
In the mountains of Afghanistan it grows where

covered with snow in winter. In sheltered places there

it reaches a height of 15-2.5 ft. : Ivs. 3 ft. long, the petiole

half as long as the blade, the 8-15 If.-divisions 1 ft. long.

The hard bony seed is said to be surrounded with an
edible pulp. L. H. B.

NANODES (a pigmy: the plants are small). Orchida-

cese. Two or 3 epiphj-tic S. American orchids now-

referred to Epidendrum. In that genus it forms a section

or subgenus, with lip adnate to column, and 4 pollen-

masses on ovate glands. E. Medfisae, Pfitz. {Nanodes

Medusa>, Reichb. f.), from the Andes, is a very singular

fleshy-stemmed pendent orchid with distichous imbri-

cated, twisted glaucous Ivs., and 2 or more large terminal

fls. with greenish sepals and petals shaded dark brown,

and a fringed dark purple lip: pseudobulb about 1 ft.

long. B.M. .5723, where Hooker remarks: "Amongst the

many bizarre fls. which Orchidea; present, few are more
singular than this Nanodes, to which Mr. Reichenbach

has most fehcitously given the name of Medusa'. Alto-

gether the flattened, stout culms, and the extraordinary

appearance and lurid purple of the flower give it a most
sinister appearance, and, for an orchid, a most unusual

one." E. Mathewsii, Reichb. f. {Nanddes Mdthewsii,

Rolfe). Rhizome creeping, many-rooted : st. nearly erect:

Ivs. linear, acute, canaUculate at base, distichous: fl.

single, large; sepals lance-acuminate; petals linear,

acute; lip emarginate. Peru. L. H. B.

NAPiEA (name refers to a glade or dell). Malvacese.

One species, N . dUnca, Linn., a rough-pubescent peren-

nial herb, .5-9 ft. high, st. nearly simple, growing in

valleys and bottom-lands. Pa. to Minn, and Tenn.,

said to be sometimes cult, for ornament. The fls. are

smaU, white, in terminal corymbs, dicccious, the stam-
inate with 1.5-20 anthers and the fertile with sterile

stamens and an 8-10-carpelled ovary; petals entire;

calyx 5-toothed and no involucel: Ivs. large, the radical

ones often 1 ft. or more across, palmately 9-11-cleft

and the lobes pinnatifid. This plant is not to be con-

founded with Sida Napspa (or properly S. herntaphro-

dila), of similar range and habit and said also to be
cult, in old gardens, but which has hermaphrodite fls.

See Sida.

NAPOLEONA (after Napoleon Bonaparte). Lecylhi-

fJace^F. A small but botanically remarkable genus of

Trop. W. Air., very Uttle knowTi in cult, and demand-
ing no treatment here. The fls. are of interesting struc-

ture. They are shaped like a saucer, about 2 in. diam.,

and the dominant color is reddish and bluish. The
pet.als, staminodia and stamens are in 4 concentric

rows, and more or less joined at the base to form the
saucer or cup; the petals, on the outside, are connate
and form a circular membrane or rim with many folds:

the staminodia, free or nearly so, form a second row;

the third row of connate staminodia; inner row of
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goal stamens also connate at biuse. In tlic I'lora of

Trop. Afr. the fls. arc said to bo rod, ululc or \>\\u\

Els«"\vhere it is statod tliat tho ils. turn lihiish as tlicx'

dway. The names and illustrations of the species are

oonfustvl. The names met in horticultural literatun> are

A". iHi/xTi'<i/i,s, Heauv., A'. Htudcldtii, Juss., X. Whil-

fieldii. Lem., A". Mdimii, Miers, .V. cuxpiditUi, Miers,
A'. .UitTsii, Hook. f. In B.M. "199, some of the syn-
onomy of the species is explained, with references to

fipur«>s.

NARCISSUS (name probably derived from the story
of the youth Narcissus, in mythology). Atimrylliiiamr.
NAiu'issrs. Dakkodil, Well known and desirable

mostly spring-blooming bulbs, hardy antl also used for

forcing.

Plants with tvmicated bulbs, from which arise the
fohage and the fl.-scapes: Ivs. linear or even subvilate,

usually appearing with the bloom: fls. white, yellow or
seldom green, erect or pendent, solitary or umbellate on
the top of the scape or peduncle, the sjiathe 1-lvd. and
membranous; perianth salverform, the tube varying
in shaiie, the t) segms. equal or nearly so ami ascending,
spreading or reflexed, the throat bearing a corona or
crown which is long and tubular (trumpet daffodils), or
cu{>-shaped, or reduced to a ring; stamens t), attached
in the perianth-tube, the filaments short or long; ovary
3-celled, the style filiform and the small stigma 3-lobed:
caps, membr.inous, loculicidal, bearing globo.se or
angled seeds.—The species of Narcissus grow natively

in Cent. Eu. and the
Medit. region and east-

ward through Asia to
China and Japan.
Many species-names

K=^ ;s^-\
I /ju It

n « are in the literature,

1 ^<^^9kii^^^ 1 II M niost of them repre-

senting variants or hy-
brids, for the plants are

extensively cult, and
have received much
attention from fan-

ciers; probably 2.5 or 30
species represent the
original stocks. The
I) r om i n e n t species-

types from the horti-

cultural point of view
are A'. Psewdo-Narcia-
sus (the common daffo-

dil), A^. Bulbocodiurn
(hoop-petticoat daffo-

dil), N. Tazella (poly-

anthus narcissus), A^.

Jonquilla (jonquil), A', poeticus (poet's narcissus).

It is customary to throw the cultivated narcissi into
three main groups, found(Ml on the length or size of the
crown or cup in the perianth: I. The true daffodils or
trumpets (Magnicoronati; Figs. 24.37-2442), those with
crown.s equaling or surpassing the perianth-segments
in length; here belong N. Pxrudo-Narci^sux, N. FSulbo-

cndium. II. The star-narcissi or chalice-flowers
(Mediocoronati; Figs. 244.'i-244()), with crowns about
half the length of the .segments, as N . Iriamlrus, N.
incomparahilis. III. The true narcis,si (Parvicoronati;
Figs. 2447-24.50), in which the crown is very shor.t or
reduced to a rim, a.s A^ poeticux, N . Jonquilln and N

.

Tazetta. With the introduction of hybrid races, this old
and usual cla-isification becomes confused. It is sug-
gfMted, therefore, Iw S. Eugene Bourne, an English
authority, in "The Garden," "that the first step to an
improved classification—a step which requires a v('ry

slight alteration in the present system—should be to
form group I exclusively of true daffodils, and group
III exclusively of true narcissi. All seedling.s resulting
from the union of two true daffodils should be placed

2437. Narcissus Bulbocodiurn var.

monophyllus. ( X H)

in group I, all these from the imion of two true narcissi

in gro\i|) 111. .Ml cros.s-bred forms containing both true
daffodil and true narcissus blood should be ])Ut with the
two species of intermediate character, Triandrus .and

.luncifolius, in grouj) 11, to be called, ju'rhajis, inter-

mediate narcissi. In subdividing this middle group,
forms having si)ecial characteristics must be carefully

distinguished from each other (for example, hybrids
of Triandrus from hybrids of Poeticus, and so on), but
subject to such distinctions, arbitrary crown-perianth
measurements would be usefully employed." Dis-
ca riling, for the garden forms, the older grouping into
the tlirec crown-lengths, the Royal Horticultural
Society recently adopted eleven groups of Narci.ssi, as
follows (subdivisions omitted except in I)

:

I. Tkotipet Daffodils. Trumpet or crown as
long as or longer than the perianth-segments.

Yellow.—Porianth iind trumpet yellow.
White.—Perianth antl trumpet wliite.

Bicolor.—Perianth white, trumpet yellow.

II. iNCOMPArtABiLis. Cup Or crown not less than
one-third but le,ss than equal to the length
of the perianth-segments.

in. Barhii. Cup or crown less than one-third the
length of the perianth-segments.

IV. Leedsii. Perianth white, and cup or crown
white, cream or pale citron, sometimes
tinged with pink or apricot; embracing dif-

ferent dimensions.

V. Triandrus Hybrids.

VI. Cyclamineus Hybrids. '-'

VII. Jonqdilla Hybrids.

VIII. Tazetta and Tazetta Hybrids.
Foetaz.—Hybrids between Poeticus and Polyanthua sorts.

IX. Poeticus Varieties.

X. Double Varieties.

XI. Various. To include V. Bulbocodiurn, N. cycla-

mineus, N.lriandrus, N.juncifolius, N. Jon-
quilla, N. Tazetta (sp.), N. viridiflorus, etc.

In the present account, it is desired to keep the type-
species in view, and therefore a botanical classificaticjn

is followed. In this systematic treatment, use h;is been
made of Bourne's "Book of the Daffodil," although it is

founded on Baker's "Handbook of the Amaryllidea-."

A "Key to the Daffodils" by Wilhelm Miller and Leon-
ard Barron in Kirby's "Daffodils, Narcissus and How to

Grow Them," New York, 1907, arranges the species

and the main garden races. In this systematic account,
only the main types or well-recognized races are

described; other forms will be found in the supplemen-
tary li.st at the end of the article.

Into the second or medium-crowned group may be
placed a number of good and jioptilar horticultural

strains which are actually or presumably hybrids
between long-crowns (or trumpets) and short-crowns.

Very likely N . inci»n])arabili.s- and A', odorus are them-
selves hybrid series. Forms of N. triandrus might very
well be elas.sed with the long-crowns. The other gar-

den .series in this grou]) are tmdoubtedly of hybrid
origin, as: N. Barrii (Fig. 244t)) had yielded about
fifty named fonns when Baker wrote in 1888. It is

one-flowered: jjcrianth-segments spreading, somewhat
imbricated, to 1 }4 inches long, sulfur-yellow, twice or

more tlie length of the crown, the latter somewhat
expanded, yellow and more or less margined with
darker yellow or red. N. Leedsii is one-flowered:

flowers slightly drooping, with spreading milk-white
.segments twice or more the length of cup-sh,aped

. very pale yellow crown, which usually changes to white.

Other group-series, ;i,s N. Humei, N. tridymus, N.
Backhouaei, will be found in the supplementary list

(page 2113).
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The narcissi are among the most popular of all

spring-flowering plants, being mostly hardy, free-bloom-
ing anil showy, and of interesting forms and colors

There are a few autumn-bk>omers in the genus, but
these are little knowni hortieultinally. They are N.
viriiliflorits, N. serotinus and A', clegans. The hybrid
narcissi have now introduced many forms, and races of

varieties, and the nomenclature is mixed; but these

forms and tribes add greatlj- to the resources of the

cultivator. In this country, there is less amateur
interest in the group than in European countries,

although some of the kintls are forced in great quantities

and many of them are widely popular among planters.

Narcissus h;is an interesting literature. Some of the

older standard works in English are Burbidge's "The
Narcissus," with many coloreti plates, and Peter
Barr's "Ye Narcissus or Daffodj'l Flowre, and hys
Roots." Haworth wTote a monograph of narcissi in

1831, in which he made sixteen genera of the plants
that are now referred to Narcissus. For 300 years and
more, some of the species have been known as culti-

vated plants, and the literature runs through all the
gardening books and jieriodicals. The number of good
illustrations is also very large; some of the available

portraits of the species and varieties in recent periodical

Lterature are indicated in the systematic account
herewith under the names that they bear in the jour-

nals. Some of the pictures used in this article are

adapted from G.F. 5:20;>-13.

Usual outdoor culture of Narcissus. (J. N. Gerard.)

The narcissi are among the oldest of cultivated plants,

but were much neglected for many years. Within the
last twenty-five to thirty years there has spread a
renewed interest in the group, with the usual result in

such cases that the habitats have been closely searched

for new forms, and hybrids have been raised till we
have now a surprising number of beautiful flowers.

Recently many of these have become so plentiful that
they are within reach of the most impecunious gar-

dener, and there is no reason why American gardens
should not be filled with good collections of these

beautiful flowers, or why florists should not force a
more interesting hst.

With few exceptions, the narcissi are hardy and
strong-growing under ordinary cultivation. The
"bunch-flowered" or polyanthus narcissi {N. Tazetta)

and corbularias (A'^. Bulbocodium) are better grown
under glass. The moschatus varieties, which are white
(or properly sulfur-white) forms, seem to be of rather
tender constitution in most gardens. Otherwise the
narcissi as a rule succeed in good turfy loam, but no
manure, rotted or otherwise, must touch the bulbs. Of
course drainage should be good, and moisture plentiful

in the growing season. In the garden it is well to jjlant

very strong bulbs say 6 or 8 inches deep, and 3 inches

at most apart, and allow them to remain till they form
strong groups, or until they show signs of too much
exhaustion from numerous off.sets. Weak or small

bulbs should not go so deep. It is advi.sed to cover the
bulbs once and one-half their own depth or size, meas-
uring the soUd body part of the bulb and not the soft

neck or top. They may be placed a little deeper in

light soils. The large bulbs may be 4 to (i inches apart,

and the smaller ones 3 to 4 inches. As decaying foliage

Ls unsightly in the garden, a good plan is to dress the

beds in the fall with rich manure, either animal or
chemical, and in early spring start seedlings of annuals
to cover the beds when the narcissi are through flower-

ing, the dressing being necessary for the sustenance of

the double croj). Too strong cultivation of the narci.ssi

is not to be recommended, an extra vigor of growth
being detrimental to the purity of the color of the
flowers. If the object is to increase one's .slock ;is

quickly as possible, biennial or even annual Lifting and

2438. Narcissus
Pseudo-Narcissus.

(XH)

.separation of bulbs is advantageous. For naturalizing

in waste places, in the grass, or near water, many of the
strong-growing kinds will succeed perfectly.

The proper time to plant is in late summer or early

autumn, and the poeticus kinds should not be kept out
of ground longer than possible. Knob-like excrescences
at the base of the bidbs indicate that growth is begin-
ning and that planting should not be delayed. Partial

shade, or at least protection from midday sun, is

desirable, as the blooms last longer, and the colors are

likely to be better. The old-fashioned or unimproved
kinds will last for many years, but the more highly
developed strains may
need renewal every three
or four years.

A most satisfactory

planting of narcissi for

house decoration is the
use of flat lily pots, say
8 inches in diameter,
placing the bulbs close

together. The flowers

carry best and keep
better if cut when half

open.
The intending col-

lector will perhaps be
confused when he opens
a list of say 200 varie-

ties, and it may be as

well to say that a moder-
ate beginning may be
made by choosing a few
of each section into

which these are usually
divided in good lists,

bearing in mind that
price is not an indica-

tion of the beauty or
usefulness. As a matter
of fact, the lower price is

usually an indication that these are not uncertain and
are probably more valuable in the garden.

Narcissi for naturalizing and bedding. (David
Lumsden.)

Many attempts have been made to naturalize the

narcissi in this country. Often, however, very little

success has been achieved. The difficulties are due in a
measure, first, to climatic conditions, the very dry sum-
mer weather being apparently detrimental to their

growth; second, the cultural treatment afforded the

plants. The former can be overcome to a considerable

degree by planting the bulbs in a cool sheltered posi-

tion where they will not be exposed to the prevailing

dry winds. The latter difficulty can be remedied by
changing cultural methods. Frequently the bulbs are

placed in a lawn, and as soon as their flowering period

is over the foliage is cut down to the ground. This
practice is to be condemned a-s it seriously impairs the

vitality of the plants, and in a comparatively few years

they succumb. When naturalization of bulbs in the

grass is desired, a part of the estate or grounds should

be taken where the grass may remain undipped until

the ripening period of the bulbs approaches. This
period is readily discernible, as the foliage will develop

a yellow hue and wither. It is then that the grass may
be mown and the bulbs will suffer no injury.

In colonizing narcissi bulbs, it is advisable to plant

early in autumn or as soon as the bulbs are received,

which is usually the month of October. The bulbs
should be set 4 to 6 inches deep, the larger sorts 5 to 6
inches apart; and the smaller species and varieties 3 to

4 inches apart. The plants may be massed by the side

of ponds or streams, along sides of shady, or partially
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sliiuly. walks, riant ins '" ojicn, bleak, and espocially
in windy situations, should he avoidi'tl. Under trees,

the bulbs are likely to be short-lived unless they are
well supplied with moisture and available food.

Btiitliiiy.—The dalTOdil lends itself aihnirably to
formal bedding work, and it is espeeially attractive
when planted in eombiiiation with other bulbous or
sprinp-beddinp plants, siieh as Scilla siliirica or Mi/iisd-

(i.< scorpioitlis the blue lUnvers of the seillas or niyosotis
midving an attractive sromidwork in contrast with tlie

golden yellow trumpets of the datTodils. The dalTodil

also stands cold weather well and will recuperate after
being subjected to a late sprius freeze, showing no
apparent sign of injury.

List of narcissi arranged in order for succcs.tinnni hhni)i-

ing in beds, border and garden.

By careful selection, narcissi may be had in bloom
from the early part of .Vj.ril thnnifrh'the month of May.
Some allowance must be made for abnornial .seasons,

late planting and uncongenial soils. In the following
list, arrangement is made according to the order of
earliness. The narcissus season in the northern states
is .\pril anil May. Species and varieties marked (a)

are early flowering; (b) second early; (e) intermediate;
(d) late; (e) verj- late.

Section 1. LAii(,K Tuimi-kt Class.

(a) Xarcissus Pseudo-Xarcissus (Lent lily).

minimus tortuosus obviillaris (Tenby
princcps Clolden Spur daffodilj

Henry Irving
(b) Xarcissus Pseudo-Narcissus.

Horstieldii nmximus Victoria
King .\lfrr(l

(c) Narcissus Bulbocodium (the hoop-petticoat daf-
fodil).

Narcissus Pseudo-Narcissus.
Emperor Empress J. B. .M. Canim
Kugilobus

(d) Narcissus Pseudo-Narcissus.
Glory of Leiden Madame de Graaff Madame Plemp

(e) Narcissus Pscudn-Narcissus.
Grandee

Section 11. Medium-crowned Class.

(b) Narcissus Leedsii.

amabilis Beatriee

(c) Narcissus Leedsii, Barrii and others.
Duehfsse de Brabant DuAess of West- Grand Duehess
Mrs. Langtry minster White Lady
C. J. Backhouse Minnie Hunjc Sir Watkin
.Stella Cynosure

(d) Narcissus Leedsii, Barrii and others.
Barrii conspieuus Flora Wilson Barbara Holmes

Section III. S.vall-ckow.neu Clas.s.

(d) Narcissus Burhidgei.

fe) Narcissus poelicus.

recun-us King Edward VII ornatus
fphr-aitant's eye)

Patellars

Section IV. Poeticu.s-Tazetta Class (Poktaz).

(A) Narcissus jioelaz.

Alaacc
Ideal

Aspasia
Irene

Elvira
Klondyke

The forcing of narcissi under glass. (David l.iimsilcn.)

Of latfi years the forcing of narcis,si unrler glass ha.s
as.«iimed immense proportions. Tens of thou.sands of
thc«: bulbs are forced annually by many of the larger

florists' establishments in this country. With few
exceptions, these bulbs arc imported, France and Hol-
land supplying the major i)art. The earlier species,

such as SiirciKniis Psiiidn-Nureissus var. ohndlnris
(trumpet). A'. P.-ieudo-Narcissas var. spuriu.-i, (iolden
Spiu', and A'. Tazeda var. papi/niceus (paper-white
narci.ssus), are received from France and arrive early in

August, while the larger im]iortations of the various
si)ecies .arc received from Holland the latter part of

September. The French bulbs therefore give the earlier

bloom.
When llie bulbs arrive, they shouhl at once be i)laced

in the pots or boxes in which they are to be grown.
Immediate i)otting is a necessity, as the flowering
(luality of a bulb is greatly impaired if it is kept out
of the soil any great length of time. This is especially

true if the bulb is exposed to the influence of a dry
warm ofiice or storeroom. If the bulbs are to be
grown for home or conservatory decoration, a pot or
pan, preferably (1 to .S inches in diameter, is used, five

to nine bulbs being jjlaced in each, according to the
size of the bulbs. If grown in boxes for cut-flowers,

24 by 12 by 3 inches is a convenient size to handle.
The soil should be rich and comjiosed of two-thirds

good garden loam and one-third leaf-mold or well-

decayed stable-manure, with an admixture of sanil

sufficient to keep the compost open. The pots shoukl
be well drained with crocks or cinders, and the soil

pressed firmly around the bulbs, leaving the tips just

visible. ,\llow • 2 inch of space between the top of the
soil and the top of the pot to insure that the plants are
well watered when being forced. When the bulbs are
potted they should be placed close together in a cold-
pit or frame and given a thorough watering, covering
them at once with 5 or 6 inches of screened cinders or
sand, which acts as a non-conductor. The object of

this is to keep them from drying out, and at the same
time to maintain a low temperature w'hich will induce
them to develop good root-action. Before removing
any bulbs from the coklframe or pit to the forcing-

house, it is imperative that they be well rooted, as
many of the failures in bulb-forcing are due to disre-

gard of this essential precaution. A temperature of 5.5°

to 60° F. at night in the forcing-house will be adequate.
It will require four to six weeks' forcing to bring the
bulbs into flower, depending in a measure on the season
and the varieties forced.

Bulbs of the hardy narcissi which have not been
unduly forced, may be planted outside when the ground
is in condition in s])ring. These bulbs will yield a dis-

play of flowers in the garden the second year after

forcing, and continue for years if the conditions are
right.

The following species and varieties are among the
most useful for forcing:

A^. Tazclta var. papyraceus (paper-white narcissus)
is the most useful of the florists' narcissi. Its pure white
flowers are of great value to the trade. It is one of the
easiest to force and the first to appear on the market.

A^. Psi-wlo-NarcissMs var. Van Sion (double daffodil)

is grown both in boxes for cut-flowers, and in bulb-
pans and pots to be used for conservatory and home
decoration. Not being adapted to early forcing, the

first batch of plants should not be brought into the
forcing-house before the end of December or early

January.
Narcissus Pscudo-Narcinsiis var. obvaltaris major

(Tenby flalTodil), A'. P.^cudo-Narci.'i.sns var. Golden
Spur, A^. P.'icudo-Narcisstis var. Princeps, Emperor,
Empress, and King Alfred, A', incompnrabilis var.

Sir Watkin, A^. Leedsii var. Duchess of Westminster, A^.

Barrii var. consjiicuus, N. Jonquilln, N. Tazclta, N.
poelicus and A'^. poelicus var. pnlellaris are all desirable

forms. I'"or very early forcing, Narcissus Pseudo-
Narcissus var. obuallaris, N. Pseiulo-Narcissus v'ar.

Golden Si)ur, and A'. Tazclta var. papyraceus are most



LXX. Narcissus poeticus.—The poet's narcissus; hardy and good.
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largely grown. Only first-ohvss bulhs sliovild he usod for

forcing purposes. Bulbs potted early in September will

be noli rooted by the middle of October, at which time
some of the earliest narcissi may be placed in the for-

cing-house; and by bringing in a batch each week, a
continuous display of flowers may be hail from Novem-
ber imtil E;uster. For the best results in forcing bulbs,

the night temperature should not exceed 60° F.

(Iroirinij liiilbs in walcr on pebbles.—Recently much
interest luis been taken in growing narci.ssus bulbs in

vessels containing water antl pebbles. The culture is

simjile, and such bulbs may be readily grown imder
dwelling-house conditions. The bulbs should be placed

in shallow jardinieres or saucers with clean white peb-

bles arranged aroimd them to keep them in position

and to hold them up. The jardinieres should be kept
supplied with water sufficient to keep the roots sub-

merged. Narcissus Tazetta var. papyracrus (paper-

white narcissus) and ^V. Tazetta var. orienlnlis (Chinese

sacred lily) are the most popular and useful for this

purpose.

INDEX.

For other trade names, see supplementary list, at end of article.

Ajax, 2, 3. heminalis, 6. Pani^^ianuSy 8.

albicans, 2. hispanicus. 2. Paper White, 8.

albus. 4, 5, 12. Horsfteldii, 2. pnpifraceus, 8.

anguMifolius, 13. incomparabilis, 5. pntellaris, 13.

aurantus, 5. intermedins, 9. patulus, S.

aureus, 8. italicus, 8. plenus, 13.

BcTtoIonii, 8. Johnstonii, 2. poetarum, 13.

bicolor, 2, 8. Jonquilla, 11. poetaz, 8.

biflorus, 12. jonquilloides, 11. poeticus, 13.

bifrons. 9. juncifolius, 7. polyanthos, 8.

breviflos, 2. lacticolor, 8. precox, 1.

Bulbocodium, 1. hetus, 6. Primrose Peerless. 12.

calathinus, 4, 6. longiflorus, 2. primulinus, 9.

Ciimpernellii, 6. lorifolius, 2. propinquus, 2.

canariejisis, 8. majalis, 13. Pseudo-Narcissus, 2.

cnndidissimus, 2. major, 2. pulchellus, 4.

ccrnuus, 2. maximus, 2. Queltia, 5, 7, 8.

Chinese Sacred Lily, 8. minimus, 2. radiiflorus, 13.

citrinus, 1. minor, 2, G, 7, 11. recunms, 13.

Ctusii, 1. minutiflorus, 7. Requienii, 7.

concolor, 4. monophyllus, 1. rugulosus, 6.

onspicua, 1. moschatus, 2. rupicolus, 7.

CoTbularia, 1. muticus, 2. spurius, 2.

cmcyrensis, 8. nivalis, 1. stellaris, 11, 13.

cupularis, 8. riulans, 4. Tazetta, 8.

cyclamineus, 3. obvaUaris, 2. Telamonius, 2.

dubius, 8. ochroleucus, 8. tenuifolia, 1.

fdtitla, 5. odorus, 6. tenuior, 10.

gaditanus, 7. crientalis, 8. triandrus, 4.

Giniani, 5. ornatus. 13. trilobtis, 4, 6.

gracilis, 10. pachybolbos, 8. Trumpet, 2.

Graellsii, i. paUidulus, 4. Webbii, 11.

A. Magnicoron.wi or Large-crowned species: corona

or crown as long as the segms. or even longer, trum-

pcl-sliaped or cylindrical.—Daffodils. {Forms

of No. 4 inay he sought here.)

B. Lvs. green, few {often only 1), very slender and nearly

terete, channelled.

1. Bulbocddium, Linn. {Corbularia species). Hoop-
PETTico.\T D.\FFODiL. A slender small plant, with bulb

1 in. or less in diam., and the very slender lvs. (usually

3 or 4 to each st.) mostly overtopping the blossoms: fi.

1, ascending or horizontal (not declined), 13 2 or 1^4 in.

long in most forms, normally bright yellow in all parts,

the very prominent thin flaring corona entire or crenu-

late; perianth-segms. veryiJiairow, ascending, to ^i'm.

long, the keel green, the same color as crown; stamens
inserted near the ba.se of the tube, declined, rather long.

S. France to Morocco. Mav. B.M. 88. J.H. III.

54:.393. Gn. 69, p. 222. G. .5:1.31.—Runs into many
garden forms and hybrids. Fls. usually bonie .5-8 in.

above the ground. Minor forms are var. conspicua, a
large yellow kind, 6 in.; var. prsecoi, large, yellow, early-

flowering, 6 in.; var. tenuifolia, small, early-flowering,

golden yellow, 3 in.

Var. Graellsii, Baker (A'^. Graellsii, Webb). Lvs.

about 2: perianth about 1 in. long, whitish or prim-

rose-yellow. Ca-stile. B.M. 6473 B.

\'ar. monophyllus, Baker (A^. monophyllus, Moore.
;V. Clitsii, Dunal. Corbularia monophylla, Dur.). Fig.

2437. An Algerian form, winter-blooming, usually with

1 If., and fl. sessile and white: corona crenate. B.M.
5831. Gn. 60, p. 199; 76, p. 94. J.H. III. 42:287.

Var. citrinus. Baker. Fls. large, 1-2 in. long, pale

lemon-yellow or sulfur-yellow, the corona somewhat
crenulate and 1 in. diara.; stamens and style included.

Gn. 78, p. 189.

Var. nivalis. Baker (A'^. nivalis, Graells). Lvs. 2-3,

erect and slender, the scape 2-4 in. long: perianth

orange-yellow, J^in. or less long; style and stamens
exserted. Spain.

BB. Lvs. glaucous, several, flat.

c. Segms. of perianth spreading horizontally.

2. Pseiido-Narcissus, Linn. {Ajax Pseitdo-Narcissus,

Haw.). Common Daffodil. Trumpet Daffodil.
Lent Lily. Fig. 2438. Strong plant, 12-18 in. tall,

with bulb 1 3^-2 in. and
more diam.: lvs. 4-6,

glaucous, narrow but
flat, erect, usually
about reaching the
blossoms: fl. about 2
in. long, horizontal or
ascending, pale yellow,

the segms. and corona
usually of dilTerent

shades, the corona
deeply crenate or

ahnost crenate-fimbri-
ate, more or less pli-

cate; stamens inserted

near the base of the
))erianth, much shorter

than crown; style little

longer than stamens.
From Sweden and
England to Spain and
Austria.— Exceedingly
variable in size, shape
and coloring of fls.

There are full double
fonns (common daffo-

dil) in which the corona disappears as a separate body,
and supernumerary segms. are present. This is one of

the hardiest and commonest of narcissi.

This species is the Trumpet narcissus, so named from
the long corona. The Ajax daffodils are of this species

and its derivatives, separated by Salisbury, Haworth
and others as a distinct genus {Ajax). The normal
forms are Yellow Trumpets, but the Bicolor Trumpet,
var. bicolor. Baker (A'^. bicolor, Linn.), has pure white,

spreading and much imbricated segms^ and yellow

corona. To this varietv Baker refers Ajax brevijios.

Haw. (B.M. 1187), and Horsjieldii, Burb. Horsfield

and Empress are trade forms belonging in this group,

the former being the earlier of the two. The White
Trumpets are var. moschatus, Baker (A', moschatus,

Linn.; B.M. 1300), which has cream-white or white fls.,

the perianth-tube obconic and nearly as broad as long,

the segms. more or less ascending, twisted, sulfur-

tinged and becoming pure white, crown about as long

as segms., the throat crenate-plicate and about 1 in.

across. Gn. 78, p. 89. J.H. III. 60:443. G. 28:231;
36:192. To this set, Baker refers A^. candidi.isimus,

Red., A^. longifldrus, Salisb. (_B.M. 924), with twisted

segms. shorter than crown; Ajax albicans, Haw., with
large fl. and more imbricated segms.; A. ccrnuus, Haw.,
with a more drooping fl. and tube longer than broad,

the segms. sometimes longer than crowTi. The cernuus

of the trade (Fig. 2439) has segms. equaling and some-
times exceeding the trumpet.

Other main forms or types of A'. Pseudo-Narcissus

2439. Cernuus—a fonn of N.
Pseudo-Narcissus var. moschatus.

(XJa)
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2440. Narcissus mazimus.—A form of

N. Pseudo- Narcissus. (X?5)

are var. mijor, Hakor. to whioli Hakor rofcr.s A'. Iiix-

ptiiiicus, lioiian, Ajtij: propiiiqini:i. Haw.. .1. nmjtimux.
Haw., .4. s/<iinH,v, Haw., ,4. Tctamoiihis, Haw., .4. tori-

foiius. Haw., anil others. More robust aiul larfjcr tlian

the typo of A'.

Pscudo-Xiir-
cissus, the fls.

2-2 '2 in- '''"Bi

tube obconic,

long and
broad, sesm.s.

mostly spread-

infi not ini-

bricato'd and
lemon -yellow;
crown same
length and
shade as
scgms., and
w i t h a m u c h
crisped m a r -

gin. B.M. r,\;

1301. Spurius
of the trade be-
longs here, with
a hooded peri-

anth and trum-
pet wide open
at mouth; Gol-
den Spur and
Henry Irving
arc forms of it.

The garden
form tnaximus

(Fig. 2440) has a very large fl., deep golden yellow,

segms. twisted at ends, crown with spreading hmb.
G. 6:505; 25:132 (as maximus supcrbus); 28:145.
J.H. III. 43:274. ObvalUiris, Hort. (Tenby daffodil)

is a sub-variety of var. major. It is a distinct form
of medium size, somewhat dwarf, very floriferous,

almost self-yellow, the perianth wheel-like with rather
short segms. Gn. 63, p. 245. Var. minor, Baker (.V.

m\noT, Linn. Ajax minimus, Haw.), is much smaller
in all its parts than the type of A^. Pseudo-Narcissits;
Ivs. 3-4 in. long and J^in. broad: fls. to 1}4 in. long,

with obconic tube and oblong sulfur-yellow segms.;
crown deeper yellow, with deeply 6-lobed spread-
ing throat. The garden minimus (Fig. 2441) is very
small in all ways; .said to be the smallest and earli-

est Trumpet narcissus. Gn. 76, p. 563. G. 36:171.
Var. muticus, Baker (Ajax miiticus, Gay). General
stature of A'. Fseudo-\arcissus, with somewhat broader
Ivs.: fl. to IJ/J in. long, with obconic tube and sulfur-

yellow segms.; crown deep lemon-yellow, as long as

segms., Min. diam., the throat
very truncate: from the Pyr-
enees. Gn.W. 5:.593. Var.
Johnstonii, Baker (A^. Jdhn-
uliinii, Hort.), is described by
Baker .as "a Portuguese fonn
with a tube %m. long, ^sin.

broiul at the throat, a pale
truncate corona, and style

much longer than the sta-

mens." Bourne calls A^.

Johnntnnii "a typical hybrid.
Found wild in Portugal
(Pseudo - Narcissus x t r i a n-

drus). Slightly variable in

form. In color from soft

sulfur to i)ali; lemon. J..ong

straight, funnel-shaped co-

rona; perianth-segms. some-

2441. Narcissus minimus, ^hat reflexr-d Is best grown
—A fonn of K. Pseudo-Nar- >n grass or coldframes.

cissus. (XH) According to Bourne, "the

<^:^s

recognized type fl. of A'. Pxiiulo-Narciaxus is tlu' wild
dalTodil of England. Trumpet yellow; perianth-segms.
pale sulphur." White varieties are found wild liere

and there in iMighind. 'I'here are many hyljrids and
intermediate forms with Latin n.omes. See supplemen-
tary list, page 2113.

cc. Scgms. rcflcxi'd or

pointing hackiranl.

3. cyclamineus, Baker
(Ajax ci/rldiiihii'iin, Haw.
A'. l'stiulo-\(irrissu.'i var.

ci/ckimincux Baker). Fig.

2442. Lvs. narrow and
linear, deeply grooved,
the scape slender and sul)-

terete: fl. very drooping,

the tube obconic and very
short, the scgms. lemon-
yellow, }^4in. broad,
abruptly reflexed (hence
ci/clamincujs, or cyclamen-
hke); crown equaling the

segms., orange-yellow, cre-

nate. Portugal. B. M.
69.50. Gn. 59, p. .352; 69,

p. 148; 71, p. 252. J.H. III.

42:287; 64 ::m5.

AA. Mediocoronati or Medium-crowned species:

corona or crown usually about half the length of the

segms., cu])-shaped. {Forms of N. triandrus may
have large crowns.)

s. Segms. narrow, standing straight backwards (reflexed).

4. triandrus, Linn. (Oanymedes dlbus. Haw.). Fig.

2443. Slender most dwarf rush-lvd. species (scape 10-15

in. tall), bulb Jiin. or less diam.: Ivs. few (2-4), very
slender and semi-cylindrical and not overtopping the

blossoms, channeled: scape very slender, semi-cylindri-

cal: fls. 1 to several, horizontal or drooping, an inch

long, but variable in size, both the lanceolate sharply-

reflexed segms. and the entire cup-shaped corona (which

is half as long as .segms
. ) pure white in the tj^je ; stamens

sometimes a little ex.serted. Spain and Portugal. G. 17:

114; 19:355.—There are several forms, as var. cdncolor,

Hort. (Ganymcdes cdncolor. Haw.), pale self-yellow; var.

palMulus, Hort. (A', palllduhts, Graells), primrose-

yellow. B.M. 6473 A; var. pulchHlus, Hort. (Gany-

mcdes pulchcllus. Haw.), segms. yellow, corona white.

B.M. 1262. (as var. luteus). Gn. 75, p. 604; var. nidans,

Hort. (Ganymcdes niitans,

Haw. N.tHlobus. B.M. 945),

corona a deeper yellow than
the segms., crenulate.

Var. calathinus, Hort. (A.

calalKinus, Red., Burbidge,

not Ker). Crown or corona
larger, nearly, or quite as long

a.s the segms., the fl. pale yel-

low. Lsl. of Brittany. Gn.W.
20:297. Gn. 77, p. 459.

BB. Segms. oblong or broader,

spreading.

C. Foliage glaucous,

5. incomparabilis, Mill.
(A*^. (jow'nd, Red. Qui'ltia

fmtuUi, Herb.). Fig. 2444.
Strong fine ornamental jjlant,

with large bulb (1 '2 in. diam.)
and 3-5 lvs.: Ivs. flat (b\it

narrow) and glaucous, nearly
or quite the length (1 ft. or

riKjre long) of the distinctly

2-edged scape: fl. alw.ays 1, 2443. Narcissus triandrus.
not fragrant, horizontal or {X5a)
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2444. Narcissus incom-
parabUis. (X^s)

somewhat ascending, on a very short jieflicel, the tube
usually greenish, ami suhoyhniirical, the segnis. and
crenate-pUeate (5-lol)ed corona pale yellow in the type
(but varjing to other color combinations), the stamens

and style not ex-

sertcd. S. France and
Spain to the Tyrol;
by some considered a
hybrid race of A^.

Psciido - Narcissus x
A'^. poclicus. B.M.
121. G. 4:127.—One
of the commonest
species in cult., the
fls. often 3-4 in.

across, and in many
varieties. Double
forms are frequent.
Var. albus, Hort.,
has white fls., with the
corona usually pale
yellowish. Var. au-

rantus, Hort., has the corona orange at the
top.

cc. Foliage green.

6. odonis, Linn. (A'^. calathlmis, Ker.
Phildgyne oddra, Hnw. N. Cam pernellii, Kovt.). Cam-
PERNELLE JoNQUiL. Lvs. half the width (}4in.) of those
of A', incomparabilis, the bulb nearly or quite as large,

the peduncle subterete: fls. about 2 (sometimes 4), fra-

grant, the tube more slender than in N. incompa-
rabilis, and the obconic shortly 6-lobed crenate corona
somewhat smaller, the fl. bright yellow throughout;
segms. obovate-oblong, cuneate below, spreading and
not imbricated, io \% in. long; style exceeding the
anthers and reaching about half way of the crown.
France and Spain and eastward; although found wild,

by some regarded as a hybrid of A'. Jonguilla x A^.

Pseudo-Narcissus. B.M. 934.—A good harfly species,

differing from A'^. incomparabilis chiefly in its narrow
lvs., 2 or more blossoms to a peduncle, fls. fragrant.

Var. trflobus, Baker (A^. Irilobus, Liim., A^. Ikliis,

Salisb. N. odbrus var. Iklus, Hort. Phildgyne Iwminalis,

Haw.). Fls. smaller, the segms. about ji'm. long and
imbricated; crown lobed, much shorter than segms.
B.M. 78. Var. minor, Burb., fls. 1 in. diam. and the
croiNTi very small. Var. rugulosus, Hort. (Phildgyne
ruguldsa, Burb.), has shorter oblong imbricated peri-

anth-segms. Queen Anne's Jonquils are double forms
of JV. odorus.

7. juncifSlius, Lag. (A'^. Requienii, Roem. QucUia
juncifblia, Herb. Phildgyne minor, Haw.). Very small

slender species, with bulb
about }-2'Q- diam., and
very narrow rush -like

terete lvs., about 6 in.

long: scape slender and
terete, 6-12 in. long: fls.

1^, horizontal or as-

cending, the tube .slen-

der - cylindrical ( Hin.
long), the ovate spread-
ing imbricated segms.
and the cup -shaped,
crenulate corona bright

yellow or the corona
sometimes darker; style

reaching the throat of

the tube; segms. about
twice as long as corona.

S. France and south.

—

A choice fancier's plant.

Var. minutifldrus. Baker

244S. Narcissus rupicolus.—A form (N .minutifldrus, Wink.),

of N. junci/olius. ( x 5s) has about 4 very small

fls., the perianth-tube J-ain. and the ovate .segms.

}4, in. long; corona truncate. Var. rupicolus, Baker
(A^. ruiricolus, Dufour), Fig. 2445, has pedicels none or
very short, perianth-tube ^i'm. long and limb Min.
across; corona ti-lobed. B.M. 6473 C. Var. gaditanus,

2446. Narcissus Barrii. ( X K)

Baker (N. gaditanus, Boiss.). Fls. 4 or 5, with rather
long pedicels; segms. of perianth J^^in. or less long,

broadly ovate; corona truncate, nearly equaling segms.
In this medium-crowned section belong many

hybrid races derived from the long-crowns (or trumpets)
and the short-crowns. Perhaps the best-known of these

races in gardens are those called A'. Barrii (Fig. 2446)
and N. Leedsii (see pp. 2106 and 2113).

AAA. Parvicoronati or Small-crowned species:

corona usually much less than half the length of
the segms., mostly saucer-shaped.

B. Corona soft and uniform in texture: lvs. various.

c. Los. i^in. or more broad, flat, mostly somewhat glaucous.

8. Tazetta, Linn. Polyanthus Narcissus. Fig.

2447. Strong variable species, the bulb often 2 in.

diam., the 4--6 lvs. 13-2 ft. or less long, about the length
of the flattened peduncle: fls. several (4-8 or 12),

horizontal or declined on slender pedicels, the tube less

than 1 in. long and greenish, the spreading obovate
imbricate segms. pure white, and entire cup-shaped
corona lemon-yel-
low, the whole
fl. about 132 in.

across; stamens
and style barely
exserted. Canary
Isls. to China and
Japan.— Perhaps
the commonest
species and very
variable. "Of the
multiformTazetta
narci.ssi about 100
have received
specific names."
—Baker. In his

monograph, he
describes 14 sub-
species, named in

italic below. "The numerous
forms of A^. Tazclta are so ex-

tremely variable that nothing
short of .50 foHo plates would do
the plant justice."—Burbidge.

All this wealth of varieties is

readily grouped under one specific

type, which is recognizable by
the many .^mall-crowned fls. and
the broad lvs. The variations are

largely in color and in size of fls.

Baker makes three groups:
2447. Polyanthus narcis-

sus.—N. Tazetta. ( X Ji)
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(a) bicolores, the poiianth white aiul the corona yel-

low. Here are to he jilaceii Uu-licotor, corajrcnsis, palu-

lus. ochroleucus aiui n>an\- others.

(b) albx. entire fi. w'hile. Here belongs the "Paper

White" (var. /x7/)i/r<i(< ».-.. Hort. .V. pdjii/raci'ii,':, Ker.

B.M. M7) ver>- popular for winter bloom. G. 20:137.

Here are to be
referred the
names Panizzia-

nus, dubius, can-

ariensis, pach-
ybolbos, poly-
anthos.

(c) lutex, en-
tire fi. yellow.

Here belong
a it reus, cupu-
laris, Bertolonii,

italiciis.

Var.orientalis,

Uort. (.V. oricn-

li'iU.t, Linn. Quil-
tia or ioi talis,

Salisb.). Chi-
nese Sacked
Lily, (^msid-

ered by Baker and others

to be probably a hybrid
between A'^. incomparahilis

and A'. Tazctia: robust: Ivs.

flat and green, j-fm. broad:
scape much compressed : fls.

3-4, on long erect or curv-

ing pedicels: tube of peri-

anth subcylindrical, J2in.

long and green, the segms.
oblong, acute, sulfur-yellow,

1 in. long and half as wide;

corona cup -shaped, one-

third length of segms.,

orange - yellow, irregularly

margin; stamens and style not
—Grown in bowls of water; very

2448. Jonquil.—Narcissus

JonquiUa. (XV2)

3-lobed with erect

exserted. B.M. 948.

fragrant.

N. p6etaz, Hort., is a hybrid race, from A''. Tazctta

X a form (ornatus) of A^. poeticus. It is a promising

race, with several poeticus-hke fls. on the scape, the

fragrance less cloying than that of N. Tazella. They
force readily. Writing of the origin and characteristics

of the poetaz section, Joseph Jacob says in The Garden
that they originated in 188.5 in the bulb-fields of R. van
der Schoot & Son, at Hillegom, Holland, from A^. ornatus

used as seed parent crossed with different kinds of A'^.

Tazetta. "In their general appearance, this new race

partakes of the characters of both parents. The Poet
shows itself in the larger fls. and in some of the cups,

while the Tazetta appears in their having .several fls.

upon one st. To sum up, they may be described as a
large-fld. Polyanthus narcissus having from 2-6

blooms on a st., more pleasantly scented, and, generally

speaking, with a looser and more artistic perianth."

The Poelico-Tazeita narci.ssi are of this group or race.

cc. Lvs. \iin. or less hroa/1, mostly terete or suhterete,

rud glaucous.

9. intermedius, Lois. A yellow-fld. species, thought
by .some to be a hybrid between A'. Tazctta and A^.

Jon'fuilla, distinguished from N. Tazetta chiefly by its

Bubterete deep-channeled green lvs., which arc only

J4in. wide: scape nearly terete: fls. 4-10; crown one-
fourth or less the length of the oblong slightly imbri-

cated spreafling perianth-segms,; fls. soft yellow, the

segms. described as lemon-yellow and the corona as

orange-yellow: except for the subcylindrical gr(«n lvs.

it might be taken for a form of the yellow race of

Tazettaa. S. France and Spain. Var. primulinus, Hort.

(Hermione primulina, Haw.), has imbricated segms.
and the corona or crown with a 6-lobed spreading mar-
gin. B.M. 1299. Var. bifrons, Hort., h:is narrow
perianth-segms. and deep crown.

10. gracilis, Sabine. Smaller, rush-lvd., 1 ft. high, the

scape slen<ler and weak and subterete, 1 ft. long: lvs.

bright green, ,' gin. or less wide and very convex on the

back: fl. |)ale yellow, the corona usually somewhat
deeper colored tlian the oblong acute imbricated segms.;

stamens anil style not exserted. S. France probably,

but known (chiefly as an okl garden plant, and perhaps,

a hybrid of ;V. JonquiUa x A^. Tazetta or N . juncifalius

X N. Tazctta. B.Il. 816. Vur. tenuior, Hort. (N.
t&nuior. Curt.), the ".silver jonquil," is more slender in

all parts, the paler fls. changing to white. B.M. 379.

11. Jonquflla, Linn. Jonquil. Fig. 2448. Very
slender and graceful hardy plant, l}/2 ft- or less tall, the

lvs. and sulaterete scape about equal in height: lvs.

glossy dark green and very narrow and rush-like, 2-4

to a st. : fls. 2-(i, fragrant, the slender cyhndrical tube

greenish yellow and 1 in. or less long; segms. yellow,

obovate and scarcely overlapping; corona very short

(J-gin. or le.ss long), crenate, cup-shaped, the same color

as the segms.; stamens and style barely exserted. S.

Eu. and Algeria. B.M. 1.5.—One of the old-fashioned

fls., perfectly hardy in N. Y. There is a double-fld.

form. Var. minor, Baker (A^. Webhii, Pari. JonquiUa
minor, Haw.), is a dwarf form: lvs. very slender: peri-

anth-limb Hin. diam. Var. stellaris. Baker. Segms.
lanceolate, reflexing; crown 6-lobed. Var. jonquil-

loldes. Baker (A'^. jonquilloldes, Willk.). Tube of peri-

anth J^in. long, the limb Jiin. diam., the segms. obo-
vate and imbricated; crown more than half as long as

segms., the throat plain.

BB. Corona with a prominently hardened or dry rim:
lvs. broad.

12. biflorus, Curt. Primrose Peerless. Strong
fragrant-fld. species, with globose bulb 2 in. or less in

diam.: lvs. about 4 to a st., 1-2 ft. long and nearly or

quite J^in. broad, and slightly glaucous, channeled,

usually equaling and sometimes exceeding the stout

2-edged scape or pe-

duncle: fls. 1-3, usu-
ally 2, white, with a
pale yellow cup, the
tube greenish white and
1 in. long, the segms.
milky white, broad-
obovate and over-lap-

ping; the corona pale
yellow, J-jin. long, with
a crisped scariose erect

edge ; stamens and style

barely exserted. S. Eu.
B.M. 197. G. 13:55;
27:295.— This plant
has a wide range in the
wild state, but some
persons regard it as a
hybrid of A'^. Tazetta

and A', poeticus. Ap-
parently little known
in this country. Var.

dlbus, Hort., has white
fls.

13. poeticus, Linn.

Poet's Narcissus.
Piiea-sant's Eye. Fig.

2449. A beautiful and
popular strong -grow-
ing .and hardy species,

11 2 ft. high, "the bulb
1 in. or more thick:

scape or pe<luncle .as

long as the lvs., 2- 2449. Narcissus poeticus. (X!i)
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2450. Narcissus poeticus

var. plenus. (XI 3)

edged : Ivs. about 4 to ast., linear, ^3in. broad, somewhat
glaucous: fls. solitary (rarely 2), fragrant, horizontal,

wide open, the obovate overlapping segms. white,

about I in. long in native plants; corona much crisped

and red-edged, ^ein. or less long; tube of perianth
cylindrical, greenish, 1 in. long; stamens
and style Vxirely exserted from the tube. ,

^
Medit. region.—An old favorite, recog- f^^Nf
nized by the red-margined short corona. .^ ^

Var. radiiflorus, Burb. (.V. radiiflorus, ^o
Salisb. A^. angustifolius and N. niajdlis,

Curt.). Slender; Ivs. narrower, and
shorter than the scape: corona narrower
and more erect; segms. narrowed below
so that they do not overlap. B.M. 193.
An early-fid. form, often known
as var. angustifdlius. Var. oma-
tus, Hort. (.V. oniatus. Haw.)
is an early-flowering kind, dis-

tinct in its perfect form: segms.
of good substance, imbricated,

broad and rounded. Var. poeta-
Tum, Hort. (N.poetar urn, Haw. )f

blooms after var. oruatus: fis.

large; segms. imbricated and
slightly recurved; corona red
or reddish to base.

Horticultural forms of V. poe-

ticus htq: plctius{Fig.2A:D0),dou-

ble, late-fld. ; recurvus, Ivs. much
recurved, and segms. recurving;

patcUdris, fls. fiat, crown large, segms. much imbricated;

stcUdris, has a much distended bladder-like spathe.

For poeticus forms, see Pugsley, Journ. Bot., Aug., 1915.

N. absclssus, Schult.=N. Pseudo-Narcissus var. muticus.

—

Ajax is an old generic name for N. Pseudo-Narcissus; this species

is now sometimes called the Ajax narcissus.—-V. Bdckhousei, Hort.

(N. Pseudo-Narcissus xincomparabilis; or N. Pseudo-Narcissus X
Tazetta, or N. bicolor X poeticus) has single horizontal sulfur-

yellow 9s. with tube about half equaling the segms., the latter about
l-l 'i in. long; crown lemon-yellow, nearly equaling segms., erect,

deeply lobed and plicate.—.V. Bdrrii, Hort. (N. poeticus X Pseudo-
Narcissus or N. incomparabilis xpoeticus), of the medium-crowned
section, has yellow horizontal fls. with long, slender neck; "covers a
series of forms intermediate between incomparabilis and poeticus,

nearer the former than the latter" (Baker); Fig. 2446. G.M.
51:644. Gn. 73, p. 599; 78, p. 458 (all as N. Barrii conspicuus).

A popular form (see p. 2106).—.V. Berndrdii, Hen., is like N. Macleaii,

but with a more plicate and deeper-colored corona, which is orange
or lemon-yellow, and half as long as the spreading white segms.
Pyrenees, said to occur where N. Pseudo-Narcissus var. muticus
and N. poeticus grow together.

—

Bunch-fioivered daffodils are N.
Tazetta.

—

N. Broussonetii, Lag. Lvs. linear, about 4 to a st.:

scape 1 ft., 2-edged: fis. many in an umbel, the cylindrical tube
whitish, the oblong obtuse segms. Hin. long and pure white; crown
rudimentar>'; anthers exserted. Morocco.—.V. Burbidgei, Hort.
(probably N. incomparabilis xpoeticus, in a series of forms).
Short-crowned: it has the habit of N. poeticus, with a solitary

drooping fl. with white horizontal or somewhat reflexed segms.
and a very short corona with a yellow base and red rim.

—

Cam-
bricus is an early bicolor form of N. Pseudo-Narcissus: segms. sul-

fur-white; crown or trumpet yellow.

—

C'apai plenus is an old double
form, lemon-yellow.—.V. Cooksonix, Hort., is a creamy-white
variety of the Leedsii type. G.C. III. 47:336.

—

Corbularia nar-
cissi are the N. Bulbocolium forms. Corbularia is an old generic
name for this species.

—

Daffodil. The word daffodil is variously
used. In this countr>' it means usually the full double forms of N.
Pseudo-Narcissus, plants that are very common in old gardens.
Modern named varieties of this daffodil type are Van Sion and Hip
Van Winkle. In England, however, daffodd is a more general term,
used for most species except the Poet's narcissus (N. poeticus).

—

A', eleqans, Spach (N. autumnalis. Link), .\utumn-flowering:
bulb globose, Hin. diam.: Ivs. 1—4. appearing with the fls., very
narrow, subterete: scape stiff and crert: fls. 2—0, on erect pedicels;

perianth-tube cylindrical, whitish, about ' 2in- long; segms. spread-
ing, lanceolate, pure white; crown very short, saucer-like, yellow.
Italy, .\lgeria.—.V. J^ngUheartH, Hort. Hybrids of N. incompa-
rabilis and .\. poeticus, the name of recent origin: much like N. Bur-
bidgei but the flat crown or cup is ruffled or fluted. This comprises
the relatively new section of "flat-eyes" or "flat-crowns," although
the cup may take the form of a shallow wide-mouthed funnel.—.;V.

Ftisleri, Lynch. Garden hybrid between N. Bulbocodium var.
citrinus and N. triandrus, the latter probably the male narent:
scapes 2-fld.: fls. have the Bulboccxiium character in size and shape
of perianth, lanceolate segms. and decUnate stamens: lvs. much like

those of N. triandrus; crown and segms. pale yellow, tube greenish.
G.C. III. 47:3-12.

—

Flat-leaved narcissi are the various forms of N.
p8eudo-Narcissus.^-G'ani/m«rf€« is an old generic name for N.
triandrus and its forms.

—

Gioa7Ueua=Sii Watkin.

—

Grandi/lorus is

134

applied to a large-fld. white form of N. Tazetta.—-V. Humei,
Hort., has a single nodding incdiuin-crowned yellow fl. with long,
straight cup about 1 in. Imit; mfti-n equaling the segms., but varia-
ble in size); segms. oblonii. soincwhat ascending, 1', 2 in. long: fls.

said to have "a deformed clipt-off appearance." Ascribed to N.
Pseudo-Narcissus and N. poculiformis.

—

Incognita, one of the
Engleheartii forms, or by some referred to N. Barrii. Gn. 71, p.
vii. Nov. 30 (1907); 73. p. 301. G.M. 54:300.—A^. Lekdsii, Hort.,
has horizontal or drooping fls. with white segms. and yellow to
whitish medium corona; described by Baker as having perianth-
tube subcyiindrical, %\n. long; segms. spreading, oblong, acute,
milk-white, to 1 \'i in. long and to ^im. broad; crown cup-shaped,
3 2in. long, sulfur-yellow, erect and irregularly crenate-plicate;
style overtopping anthers and reaching nearly to throat of crown:
intermediate between N. poculiformis and incomparabilis, but
said by some to be produced by crossing white N. Pseudo-Narcissus
varieties with N. poeticus. (See p. 2106.)

—

Lent Lily^S. Pseudo-
Narcissus.

—

Lobularius is a confused name, usually applied to the
deep yellow double daffodil, N. Pseudo-Narcissus.

—

Lusitanicus is

a name for a bicolor N. Pseudo-Narcissus.

—

N. Macleaii. Lindl., is

a 1-fld. plant of small growth, bearing horizontal short-tubed fls.

with milk-white segms. and medium-sized yellow crenate corona half

or more the length of the lobes; segms. much imbricated, about ^4in.

long, crown about Hin. long, minutely crenulate; style included. Of
doubtful origin, several species having been suggested as parents.
B.M. 2588. B.R. 987. Gn.69.p. 103.—A^. Mas/erszdnus is a hybrid of

N. Tazetta and N. poculiformis.

—

N. Milneri, hybrid of N. incompa-
rabilis and N. Pseudo-Narcissus var. moschatus.

—

N. minicycla,
Hort. A garden hybrid between N. cyclamineus and N. minimus.

—

A^. montdnus, Ker^N. poculiformis.—A^. Nelsonii, Hort., a sub-
type of N. Macleaii, very robust, and fls. larger (2-3 in. across), the
lemon-yellow corona more than half as long as the segms.

—

N. palli-

dns, a whitish form of N. Pseudo-Narcissus.

—

Pallidus prsecox is a
pale sulfur-colored early form. Gn. 60, p. 320; 65, p. 271. G. 30:
215.

—

Peerless narcissi are the forms of N. incomparabilis.—A'^.

poculifdrmis, Salisb. (N. montanus, Ker; B.R. 123) has I or 2
nodding medium-crowned white fls. and a cup-shaped corona about
half the length of the segms.; origin doubtful: by some regarded as
a hybrid and by others as a native of the Pyrenees.

—

Princeps,
sulfur-yellow and yellow-crowned, a form of the N, Pseudo-Nar-
cissus type. G.C. III. 29: 182.—^ueltia is an old generic name to
distinguish the group comprising N. incomparabilis.

—

Rip Van
Winkle is a double variety of N. Pseudo-Narcissus.

—

Roman nar-
cissus is a name for double-fld. N. Tazetta, white with orange cup.—Rugilohiis, large-fld. variety of N. Pseudo-Narcissus, with prim-
rose perianth and yellow trumpet. G. 10:89.

—

Salmonetta, raised

by Engleheart: perianth clear white; cup salmon-orange; fl.

star-like. Gn. 63, p. 393.

—

Scoticus, N. Pseudo-Narcissus with deep
yellow corona and whitish segms.; known as Scotch garland lily.

There is also a double form.—-V. serotinus, Linn. Autumnal:
bulb globose, I in. or less in diam.: lvs. appearing after the fls., very
slender: scape very slender and jointed low down: fls. 1 or 2; tube
subcyiindrical, greenish; segms. oblanceolate, obtuse, spreading,
pure white, about }2in. long; crown very short, 6-lobed, lemon-
yellow. Medit. region.

—

Sir Watkin or giganteus is a very large-fld.

form of N. incomparabilis.

—

N. Sprengeri vomerensis is a garden
hybrid between N. Pseudo-Narcissus and N. Tazetta. Carl
Sprenger, Naples.

—

Spurius, a yellow N. Pseudo-Narcissus, a sub-
form of var. major.

—

Stella, one of the star-narcissi of the N. incom-
parabilis group; now represented by Stella Superba, about twice
the size, with long white spreading segms. and cup clear yellow.
,LH. III. 43:269.

—

Telamonius plenus is the common sulfur-yellow
double daffodil, N. Pseudo-Narcissus. Gn. 73, p. 227.

—

Tortuosus
has twisted segms.; a form of N. Pseudo-Narcissus.

—

Tridymus is

like N. Nelsoni, but has 2-3 smaller fls., with tube usually obconic
(N. Pseudo-Narcissus X Tazetta).— Van Sion is a large pure yellow
and very double form of N. Pseudo-Narcissus of the Telamonius
set; much used for forcing. There is also a single Van Sion.— Variiformis is a form of N. Pseudo-Narcissus with canary-
yellow corona and white segms., the fls. variable.

—

N. viridifidrus,

Schousb. Autumnal: bulb globose, 1 in. diam.: lvs. 1 or 2 to st.,

subterete, not appearing with the bloom: fls. 2-4, on a slender
fragile scape, green in all parts; perianth-tube cylindrical and
slender, about 3-iin. long; segms. lanceolate, reflexing. short; crown
very short, 6-lobed; anthers barely exserted. Gibralter, Morocco;
very late. B.M. 1687. G.C. IIL 40:375. L H B

NARTHECIUM (the name may be derived from
Narthex, the Greek name of Ferula, the stems of which
were used as rods; or by others explained as an ana-

gram of Antheriemn). Lilidceie. Bog-Asphodel. Per-

ennial rhizomatous herbs.

Flowers yellowish green, the soUtary pedicels sub-

tended by a narrow bract, and bearing a small linear

bractlet
;
perianth-segms. linear-lanceolate, obscurely

3-nerved, reflexed or spreading in fl., soon erect, per-

sistent; stamens 6, included; filaments subulate,

woolly; anthers linear-oblong; style none; the slightly

lobed stigma sessile upon the attenuated apex of the

ovary: caps, narrowly oblong, membranous, prolonged
upward, .splitting into 3 valves; seeds long with a
straight tail at each end: lvs. 3-S in. long, often less

than 3^in. broad; grass-like and vertical: sts. 1-2 ft.

tall.—About 6 species, natives of northern hemisphere,
Eu., E. Asia, Atlantic states, CaUf.
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The penus is close to Tofieldia in having a persistent

iH^riaiilli, simple raoemes, and firass-liko Ivs,; roseni-

oles Siini'this in the boanlecl tilaniciils ami simple
style. The iH'rianth is_ tinner tlian in iiiusi hliaicdiis

plants and sliows an approach to .luncaeea', with whiih
many botanists jissoeiate it. Some botanists call this

genus .\bama and assign it to the family Melanthaeea".

calif6micum, Baker. Lvs. iris-like; basal ones
."•^'Bin. broad: eauline lvs. 2-3 in number, short:

raceme I?-;) in. long, loose: sts. lS-20 in. high: lis. 30-40,
yellowish green: ea])s. of pajier-like textiue, .slender at

top, 3-valved, when ripe a bright salmon-color; seeds,

including the points or tails, ' •>"'' long. Swamps, Calif.

—Intro, by dealers in native plants in ISSS ur 1SS9.

M. B. COUUSTON.

NASEBERRY: Saporf.Ua.
^^ ^' HoTTES.f

NASTtJRTIUM (classical Latin name of some cress,

referring to its pungent smell: /io.s».s, nose, and torluts,

distortion). Cruciftra'. The name N;isturli\nn is used
for two very ditTerent groujis of plants. .\s a flower-

garden name, it is used for jilants of the TroiKcolacca'

(see Tropsoluiii). It has also been used for certain cru-

cifcrs, inclu<ling the water-cress an<l horse-radish; but
as a generic name it is now replaced, mostly by Radicula,
which see.

NATAL PLUM, a handsome shrub (Carissa grandi-

flora, of (he family .l/wcy/KircT), originally from South
Africa, is cultivated in southern Florida and .southern

California for ornament and for its scarlet edible fruits

the size of a plum. Fig. 24.') 1. It is con.sidered one of

the best hedge plants in South Africa, and is some-
times used for this

purpose in the
United States. See
Carissa.

The Natal pluTn
is a large shrub,
eventually attain-
ing to 1.') or 18 ft.,

m u c h branched
and spreading, and
armed with stout
bifurcate spines:

foliage dense,
glossy green in

color; Ivs. oppo-
site, ovate-acute,
mucronatc, thick

and leathery, 1-2

in. long: lis. star-

shaped, fr.agrant,

about 2 in. across

and borne in sm.ill

terminal cymes;
calyx composed of

5 oblong-acute
lobes about J'gin.

long; corolla sal-

verfonii, with a
slendcT tube about
^in. l(mg and 5
oblong - o b o V a t e
lobes twice the
length of the tube
anri twisted to

the left in V)ud;

stamens .'J, in-

Bert<;d upon the tube; style elavate; ovary .superior,

2-celied, with several ovules in each cell.

The plant blooms most abundantly in early .spring,

but prrxluces a few scattering flowers throughout the
year; their waxy texture anfl fragrance are suggestive
of the ja-smine. The fruits, most of which ripen in

//

Ji>^

K
2451. Naul plum.—Carissa grandiflora.

' y. 'A)

sunnner, arc ovoid or elliptic in form, commonly 1 to 2
inches long, with a thin skin inclosing the firm granular
reddish pulp toward the center of \vl\ich arc several

thin jiapery almost circular seeds,—somctunes as many
as twenty or more. The friut is very attractive in

aiipearance, but is not generally relished when eaten
out of hand; its flavor suggests the raspberry or cran-

berry, and when stewed it yichls a sauce which greatly

resembles that made from the latter fruit. It is al.so

used for jelly and preserves. It is not of commercial
iniiiortance in the United States, but is fretiuently

]ilaiil<'(l ill gardens lor ornament and fruit. It seems
well adapted to cultivation in both Morida and ("ali-

fornia, willistandiiig .several degrees of fro.st withovit

injury, and being somewhat drouglit-resi.stant. Among
seedlings, however, there is great variation in produc-
tiveness, so that vegetative means of ])ro))agalion must
be used to ])erpetuate good varieti(^s. Firniinger states

that grafting on Carissa Caramlas renders the species

more product ive.

When used ;is a hedge-plant it w'ithstands shearing
admirably, liut yields little fruit imder these con-

ditions. Its growth is comiiact and low, and it hiis the

interesting habit of branching dichotomously. It suc-

ceeds on a variety of soils, from the lightest santi to

licavy clay or adobe, antl when left to itself will form a
shapely attractive bush.

Seeds arc easily germinated by planting in pans of

light sandy loam. They should be .as fresh as possible

and barely covered with soil. Cuttings, when planted
directly after removal from the parent bush, do not root

very readily, but a method has been <liscovered by
Simmonds whereby nearly every one will grow: this

consists in notcliing young br.anchlets while still

attached to the plant, making a cut h.alf way through
the stem 3 or 4 inches from the tip; the branchlet is

then bent downward and allowed to hang limply

until the end of the secon<l month, when a callus will

have formed on the cut portion, and the cutting may be
removed and placed in sand under a lath shaile, requir-

ing another month to strike roots. The plant is also

Ciisily propagated by layering, and it is not tlifticult to

bud, using the common method of shield-budding,

es.sontially the same as practised with the avocado.
Late spring is the best time to do the work.

Another species of Carissa in cultivation and which
is sometimes confused with C. grandiflora is C. bisj)iiiosa

(C. arduina). This can be distinguished from C. grandi-

flora by the nnich smaller size of the flowers, which are

only 3 2'nch broad, with the corolla-segments much
shorter than the tube, an<l by the oblong-obtuse fruit

which is only )2inch in length and contains one or two
instead of numy seeds lanceolate in outline.

Carissa Carandas, a species common in India, where
it is known as karaimda, has also been introduced to

this country. It is distinguished from the above two
by the corolla-lobes being contorted to the right instead

of to the left (as stated on page (>04), by the oblong or
ellii)tic-oblong leaves with rounded or obtuse tijis, and
by the spines being simple in place of bifurcate. Its

fruits arc } i to 1 inch long, containing three or four

seeds, and are much used in India for pickles and jire-

serves. p. w. Popenoe.

NATHUSIA (Oottlob Nathusius, 1760-1.838, Prus-
siim iilantsinan). Olciicesr. Four trees of India and
tropical .\frica sehlom (uilt., for which see Schrebera.

NATIVE PLANTS. The desire for native and
natural jilants is one of the dominant notes of the
present time. It is not strange that wild plants are not
appreciated in a new country. The first necessity of

civilization is to fell the trees that ground may be
tilled and habitations be built. The necessities of life

arc iin[)orted; the literature is exotic; the i)lants .are

transported from other lands. In Kurope the condi-
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tions of living had become established. Peo])le had
ontRrowni the desire to remove. They appreciated their

own plants and also those from the New World. Ameri-
can plants attracted attention in Euroi)C rather than
in .\meri<'a.

Twenty-five years ago, the writer made a censvis of

indigenous American jjlants known to have been
introduced to cultivation. The statistics were pub-
lished in "Annals of Horticulture for 1S91." It was
found "that there are in North America, north of Mex-
ico, about 10, 1 .50 known .species of native
plants, distributed in 1,.555 genera and
11)8 families. Of these, 2,416 species are
recorded in this census, representing 769
genera and 133 families. Of this mnnbcr,
1,929 species are now offered for sale in

America; 1,500 have been introduced into .

England, of which 487 are not in cultiva-'
tion in this country." All these species

are there catalogued. The only other
account of the entire cultivated flora is

that which was compOed in the "Cj'clo-
pedia of .'Vmerican Horticulture," 1900-
1902, and for which the lists of twenty-five
years ago were a preparation. That Cyclopedia de-
scribed 2,419 species of plants native to North America
north of Mexico. A brief sketch of the history of recent
efforts toward the introduction of native plants is given
in the preface to the catalogue of 1891.

Formerly, the term "American plants" had a tech-
nical meaning in England. WiUiam Paul in his book
on "American Plants," pubU.shed in London in 1858,
writes as follows: "The history of American plants may
be briefly told. The term is popularly applied to several
genera, princijially belonging to the natural order
Ericaceae. They are generally 'evergreen,' producing
their flowers for the most part in the months of May and
June." The book is devoted largely to rhododendrons,
azaleas and kahuias, although European and other
heaths are included.

There is a strong tendency toward the production of

peculiarly American tjTies and races even in species

domesticated from other countries, as of the carnation
and sweet pea. As .\merican plant-breeders give greater
attention to native species, the divergencies between the
horticulture of the Old World and that of the New
World will be accentuated. The recent multiplication
of books about native plants has stimulated interest in

the indigenous resources. L_ fj. B.

NAUMBtlRGIA: Lyaimachia.

NAUTILOCALYX (apparently nauHlus-sha'ped calyx)

.

Grsncri()n:i'. Herbs of Trop. S. Amer., usually referred

to Episi'ca, but lately sejiarated and re-defined by
Sprague (Kew Bull. 1912, 85). As now constituted, it

comi)rises species named in Episcea and Alloplectus,

9 being included altogether. Two of these may be
mentioned here, although apparentlj' n(jt in the Ameri-
can trade. The species of Nautilocalyx have the gen-
eral habit and appearance of Episcea, but differ in

having ovules on the inner surface only of the placental
plates rather than on both surfaces. They are distin-

guished from Alloplectus in being herbs rather than
shrubs and undershrubs, and in bearing a larger corolla-

limb.

.V. Forgctii, Sprague lAUoph'rtux Forgilii, Sjjragiie).

Fls. pale yellow, corolla hairj' outside, the calyx-segms.
much shorter th.an the corolla-tube: Ivs. with very
wavy margins, somewhat truncate at base, green above
and red along the ribs and veins beneath; petioles 2 in.

or less long, villous. Peru. A', pdllidux, Sprague (AlU)-

plrrhin priltidtix, Sprague). Fls. creamy white, the
corolla h.airv outside and the front part of the tube
Cur[)le-striped inside and the back part with broad
and of purple blotches: Ivs. gradually narrowed to

base, nearly glabrous above,

beneath. Peru. B.M. 8519.

minutely puberulous

L. H. B.

NECTAR. Most flowers pollinated by insects possess

nectar-glands, simple or composite, located upon some
part of the floral structures. To designate nectar by
its chief constituent would be simply to call it a sugar

solution, more or less watery or dense, depending upon
the flower, or upon the conditions under which i)ro-

duced. However, several sugars may be jircsent, as well

24S2. Various forms of nectaries. Left, the nectar-spurs of Linaria vulgaris;

the cusliion-like nectaries in a grape flower; nectaries of columbine; right, the
nectar-scales on petals of ranunculus.

as small quantities of other substances. Just as in

honey, the predominant form is fruit-sugar, with cane-
sugar next in importance, and always with small
amounts of aromatic substances yielding the odor and
affecting the taste of the jirotluct. Sometimes muci-
laginous substances are present. Honey contains less

water than nectar, also other aromatic compounds and
small amounts of waxes and jjoUen. The abundant
secretion of nectar is, to a large extent, dejjendent upon
external conditions, and usually is favored by condi-
tions inducing the perfection of the flowers.

Nectaries occur on various parts of the flowers, often
about the base of one or more petals, or even stamens;
again, they may take the form of glandular protuber-
ances or ridges arranged between any of the whorls
of floral members; while the most interesting and
conspicuous modifications involving the nectaries are

those in which one or more of the i)etals or other floral

leaves may be changed into pockets, spurs, or recep-
tacles. Some of the interesting types of modification
may be noticed in the violet, columbine, nasturtium,
and certain orchids. An extreme fonn is found in a
Madagascar orchid, angrai'cum, in wliich the nectar-
tube may be 6 inches long. Various nectaries are shown
in Fig. 2452. In all cases, the nectar is secreted from
glandular cells located either sujjerficially or more
deeply in the tissues, antl in the latter case connected
with the receptacle by nectar-ducts. The secreting

cells may be confined to a single small spot or may be
spread over a larger area or zone.
The development of the curious and complicated

nectaries referred to indicates a remarkable adjustment
for insect pollination, and whatever may be the immedi-
ate explanation of the development of these stnictures,

they .serve a most useful jiurpose in effecting cross-

pollination. It is necessary to add, however, that the
secretion of sugary liquids by plants is not confined to

nectaries, and oftentimes the relation of these secre-

tions to any useful purpose is not clear. The jjroduc-

tion of "honey-dew" by certain plaiits, noniially or

through the incitation of ai)lii<l pmictures, is allied to

nectar-secretion. The opportunities detennining the
excretion of sugars by nectaries have been considerably
studied by physiologists; but, for these facts, the reatler

must seek information in i)apers dealing more exten-
sively with the osmotic properties of cells, as the subject
is too technical for <liscussion here, jj y[ Ddggar.

NECTARINE, a .smooth-skinned peach (Prunus
Peralca var. nuciper.fica). Fig. 2453. It was fonnerly
thought to be a distinct siiecics of plant. By DeCan-
dolle it was called Persica Ixvis. Roemer in 1847 made
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2453. Nectarines.

two si)ecies of it, Pcrsica riolacea, the freestone nec-

tarines, and P. Isn-is, the clingstone nectarines. It is

now known, however, that nectarines often come from

seetis of peaches, and peaches have come from seeds of

nectarines; and vet it is not impossible that a distinct

species is involved in the nectarine group. Either may
originate from the other by means of bud-variation.

(See Darwin's "Animals and Plants under Domesti-

cation " for historical data.)

The cultivation of the nectarme is m all ways like

that of the peach. Because of the smooth skin of the

fruit, it is perhaps more liable to the attacks of curcuUo.

It is less popular in the market than the peach, and

therefore is less grown, although in California it is

planted on a commercial scale. In that state it does

well on ahnond stocks. Nectarines are usually inferior

to peaches in quality, probably because less attention

has been given to the breeding and selection of varie-

ties, and from the fact that there is no conventional

standard of excellence. Nectarines thrive in the peach

regions. Varieties are few, as compared with peaches.

The most prominent in this country are Boston,

Downton, Hardwick, Early Newington, Pitmaston

Orange, Stanwick, Humboldt, Lord Napier, Advance,

Elruge. In color, size and season, nectarines vary as

do peaches. See also Peach, and Prunus.

L. H. B.

The nectarine is grown in CaUfomia almost exclu-

sively for dr>'ing and cannning, and even for these uses

is but of minor importance. As compared with peaches

for canning, the product of nectarines is only about one-

eighth of 1 per cent that of the peach, and for drying

onlv about 1 per cent that of the peach. The varieties

gro'wn for both canning and drying are the white

varieties, because they do not color the syrup in canning

and because when sulfured they make a beautiful

amber-colored translucent product. E. j. Wickson.

MEG&NDO: Acer, page 204.

NEILLIA (named after Patrick Neill, at the begin-

ning of the nineteenth century secretary of the Cale-

donian Horticultural Society at Edinburgh). Hoscickx.

Ornamental .shrubs chiefly grown for their grac(^ful

habit, the handsome bright green foliage and the attrac-

tive flowers. -11
Deciduous: Ivs. stipulate, alternate, short-petioled,

doubly serrate and usually more or le.ss lobed: fls. in

racemes; calyx-tube rather large, campanulate or al-

most tubular, with .5 short erect sepals exceeding the .'j

oval petals; stamens 10-:J0, carpels 1 or 2 with teniunal

slender styles: pxi dehiscent only at the inn(?r suture,

with several shining seeds. From Spirjsa it differs, like

the allie^l genera Physfjcarpus and Stcphanandra, by its

stipulate Ivs. and shining crustaceous seeds.—About

10 specify in China and the Himalayas.

The neillia.s are graceful shrubs, with spreading

branches, bright green generally ovate leaves and with

pink or whitish rather small flowers in terminal racemes.

NEILLIA

N. stinrnsis, which is the handsomest of the species in

cultivation, and N. Inngcmccmosa have proved fairly

hardy at the Arnold Arliorctum, while A^. Ihyrdfiora

requires i>rotection even in the Middle States, and is

often killed to the gniuud in severe winters, but usually

vigorous young shoots spring up and bloom and fruit

in the same season. On account of their grac'cful habit

and handsome foliage they may be used as border plants

for shrubberies. Thev grow in any good moderately

moist soil. Pr()i)agation is readily effected by green-

wood cuttings under glass and also by seeds treated

like those of s|)irea.

A. Fh. whitUh; racemes collected into terminal panicles.

thyrsifidra, D. Don. Upright shrub, to 6 ft. high,

but usually not exceeding 2 ft. if annually killed to the

ground: branches angular, glabrous: stipules rather

large, serrate: Ivs. ovate to ovate-oblong, cordate at

base, long-acuminate, usually 3-lobed, incised-serrate,

glabrous above, pubescent on the veins or glabrous

beneath, 2-4 in. long; fls. short-pedicelled, in terminal

and axillary racemes 1 ' 2-3 in. long and crowded into

terminal iianicles, rarelv solitary; calyx-tube campanu-

late, pubescent, with the sepals about '-^in. long. Aug.,

Sept. Himalayas. R.H. 1888, p. 416.

AA. Fls. pink; racemes solitary.

longeracemdsa, Hemsl. Shrub, to 10 ft.: branchlets

terete, pubescent: Ivs. ovate to ovate-oblong, acumi-

nate, rounded or subcordate at the base, incised-serrate,

rarely 3-lobed, glabrous above, pubescent on the veins

and veinlets beneath, 1^-2^2 in. long; stipules lanceo-

late, entire: fls. pink, about J^in. long, short-pedicelled,

in dense racemes 1
1 2-3}^ in. long or sometimes longer;

calyx tubular-campanukte; ovary hairy only at the

apex. June, July. W. China.

sinensis, Oliver. Fig. 2454. Shrub, to 6 ft.: branchlets

terete, glabrous: Ivs. ovate to ovate-oblong, acuminate,

rounded at the base, incised-serrate, usually lobed.

2454. Neillia sinensis. ( X H)
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sparingly hairy or nearly glabrous, l'2-2}i2 in. long;

stipules lancoolato, entire, ustially conspicuous: fls.

about ' 2in- '""gi slender-pedicelled, in terminal racemes
1-2' 2 in. long; calyx tubular, glabrous or with glandu-
lar bristles; ovaries hairy at the apex. May, June.
Cent. China. H.I. 16:1.540.

.V. affinis, Hemsl. Closely allied to N. longeracemosa. Branch-
lets glabrous: Ivs. broader, nearly glabrous: racemes shorter; ralyx
sometimes bristly; ovary villous. W. China.—A', amurcnsis,
Nichols,=Physocarpvis amurensis.—A*, opulifdliiis, Brew. & Wats.
= Physocarpus opulifolius.—A'. Tandka, Franch. & Sav.^Stepha-
nandra Tanakse.—A', thibctica, Franch. Closely allied to N. longe-
racemosa. Lvs. cordate, pubescent beneath, slightly 3-lobed; stip-
ules ovate, often sparingly toothed: calyx-tube cylindric, pubescent
and often briwtlv: ovarv silkv pubescent. W. China.

—

N. Tdrreyit
Wats.=Ph.vsocarpus monog>-nus. ALFRED RehDER.

NELUMBO (Ceylonese name). Usually written
Kclumbium. Nymphseacvte . Nelumbium. Two strong-
growing aquatics, one yellow-flowered and native to

North America, the other white or cyanic-flowered and
native of the Orient.

From X.^^npha>a, or the true water-lilies, Nelumbo
differs technically in having distinct carpels, which are
imbedded in the receptacle, with a single ovule in each.
Nelumbiums have strong and thick and usually tuber-
bearing rhizomes, which creep in the earth in the bot-
toms of ponds and slow streams: lvs. peltate, orbicular
or nearly so, entire, usually very large and long-petioled
and mostly standing high above the water (floating

when from young plants or in deep water) : fls. large and
showy, single, on peduncles which equal or exceed the
lvs. ; sepals 4 or .5 ;

petals many, erect or erect-spreading

;

stamens many, on broad, short filaments: fr. a large,

flat-topped perforated receptacle (Fig. 2455), in which
are immersed the many carpels. The bold and char-
acteristic form of the nelumbiums lends itself well to
conventional designs, as in Fig. 2456.

Nelumbiums are bold plants, suitable for large ponds
and for masses. They may be grown in tubs, or better
in the open pond, as the rhizomes may run .30 or 40
feet in a year. A'^. lulea flowers well only when thor-

oughly established and in entire freedom; it is some-
times crowded out by A', nucifera. The latter .species,

commonly but incorrectly known as Egyptian lotus, is

one of the best of large pond plants, being grown for its

stately habit and show>' flowers. Its roots should not
freeze. Covering the pond with boards and litter, or
filling it with water, may be made to afford ample
protection.

A. Fls. yellow.

I&tea, Pers. American Lotus, or Nelumbo. Water
Chinkapin. Lvs. usually rai.sed 2-6 ft. out of shallow
water, cupped or depressed in the center over the
attachment of the petiole, 1-2 ft. across: fls. pale sulfur-

yellow, 4-10 in. across, with obovate-obtuse concave
petals and hook-appendaged anthers. S. Ont. to Minn.,
Neb., Fla. and La.; u.suallv local. G.F. 9:.375. Mn.
10:113. V. 19:9.—A bold and useful plant for coloniz-

ing, deserving to be better known. N. flavescens, Hort.,

produces more but smaller fls. and has a red spot at

center of If.; possibly a hybrid.

AA. Fls. pink, red or white.

nucifera, Gaertn. [NeMmbium specidsum, Willd.
\clumbo indica. Pers., and A^. Nelumbo, Kar.st.). East
Indian Lotus. Fig. 2455. Lvs. u.sually larger than
those of A', lulea, glaucous: fls. fragrant, u.sually pink
except in horticultural varieties, overtopping the lvs.

Caspian Sea to Japan, Philippine Isls., India and N.
Au.stral.; naturalized at Bordentown, N. J., where it

was intro. by E. D. Sturtevant. A.G. 15:.334. C.L.A.
4:275; 5:301. G. 7:16; 2.S::i95. Gn. 28, pp. 426, 429;
43 : 463 ; 44, pp. 229, 435 ; 50, pp. 267, 469 ; 57, p. 397 ; 66

:

171;76, p. 447. Gng. 5: 114; 6:295; 15:.334. G.C. III.

52:119. G.M. 3.S:S09; 40:.34; 41:8.33-5. G.W.2:377.
I.H. 42:27. R.H. 1900, p. 243. V. 15:97.—This plant
is known to the trade as Egyptian lotus, but the lotus of

the ancient Egyptians is a Nympha;a. This plant is not
native to the Nile region. Many named forms are cult.,

e.g.: Fls. white:Var. alba(A'. dlha, Hort.), the "magnolia
lotus." Gn. 28, p. 427. G.C. III. 14:41. Var. alba
grandiflora, larger-fld. A.F. 14:726. A.G. 20:.369.

(!ng. 7 : 146. Mn. 9 : 73. Var. alba striata, edge of petals
striped and tipped with red. Var. pygmaea alba, dwarf:
lvs. 6 in. : fls. 4 in. across. Var. alba plena (N . Shiroman ),

large.doublejapaneseform. A.F. 16:229. F.E. 10: supjil.

Feb. 12. Gn. 60, p. 1.58. Gng. 9:3. Var. pygmsea alba
plena, dwarf, double. Fls. pink to red : Var. Kinshiren,
white shaded pink. Var. kermesina, light rose. Var.
Gros.sherzog Ernst Ludwig (= N. flavescens x N. Osiris),

2455. The Indian lotus, Nelumbium speciosum, of the trade,

but properly Nelumbo nucifera.

salmon-rose. Var. pygmjea r6sea, dwarf, bright rose.

Var. rosea, Hort., deep rosy pink. Var. Osiris, deep rose.

Gn. 72, p. 457. Var. pulchra, dark rosy red. Var. pekin-
ensis riibra, rosy carmine. Var. gigantea, very large,

rose-purple. Var. rosea plena, double, deep rosy pink.

G.W. 5:411. Var. pekinensis rfibra plena, very large,

double, rosy carmine. }{ g Conard.

Nelumbium in cultivation.

Whilst it may be historically true that the Egy])tian
lotus is not a Nelumbium, the Nelumbium specinsum
(or more properly Nelumbo nucifera) is everywhere
known unfier that name, and it has been so distributed

in good faith. In fact, it is doubtful whether it is worth
while to change the common name at this time.

America may be honestly proud of po.ssessing such a
fine aquatic plant as Nelumbo lulea, the well-known
American lotus. While China and Japan are the
recognized homes of the splendid Nelumbo nucifera,

they do not possess a yellow lotus. In the central states
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2456. Metal fountain in Nelumbo fonn.

ami iioar tl\e (iivat Lakes, .V. Iiitai is fovind in ahun-
iliUiiv, Init it is si'ariv in till' MiiiilK' Atlantic ami caslciii

statos. \Mioii woU ostablishoil it is a nitmnitiii'iit plant,

and when in blossom iMs a sight worth traveling miles
to soc.

Nchimbiums. with innn|)heas and other aiinatic

plants, wen> ainong the few flowers kniraii or enlti-

vateil by the aneients. No ineni ion is made in history of

a yellow lotvis prior to tlie discovery ()f America by
wliite men, but over fonr centnries ago it was well

kno\TO to the In-

dians and culti-

vated by them in

the waters of the
Tennessee and
Cumberland riv-

ers, and w;i.s abim-
dant on the tribu-

taries of the Mis-
sissippi. It was
carried northward
an<l eastward by
the Indians, and
was established as

far east iisCoiuiec-

ticut. At the pres-

ent tmie (1914),
it is established

and cultivated in

mo.st of the states

of the Union.
The late Isaac

Buchanan re-
ceived tubers of

A^. niirifrni from
Jajjan, which were
planted in a

stream on Long Island, but there they perished. Later,

other efforts were made, and some tubers from the same
source were received and planted l)y Samuel Henshaw
in an artificial pond in the gardens of the laic Mr.
Green, at New Brighton, .Stalen Island, New York,
where they grew mo.st satisfactorily, .some of the original

stock being still in evidence on the estate.

About the same tim(; K. D. Sturtevant, of Bordcn-
town. New Jersey, who hafl introduced a number of

tender water-lilies into cf)mnierce, and knowing of its

being grown in the Jardin des I'lantes, Paris, made an
examination of the condition luider which it exi.sted

there and determined to experiment in tlu; culture

at Uordentown, New .Jersey. Roots wen; obtained
from Kew Gardens and afterw.ard plant(^d in shallow
water in a sheltered spot in a milli)ond near Bor-
dentown. Here the plant grew amazingly, and its suc-

cess and hardiness were fully (established. I'Yom here
was disseminated the now famous ICgy[)tian lotus,

Nelumbo nucifera, to all parts of the IJnited States.
Several varieties have since then been introduces!

from Japan, including white and delicately tint('d vari-

eties, also deep rose, and double forms of both white
and rose.

The cultivation of the luelumbium is of the simplest

.

The roots or tubers should not be transj)laiit(ed until

there is evidence of growth, ;ls the tubers, being usu-
ally buried deep in the i»>\\ below the water and out of
the reach of frost, are not affected by the wann rays of
sunshine as early an nymphoas and other terrestrial

plants. If nchimbiums are dug before they start into
growth, the tubers should be kept in a wann jilace or
planted where the temf)erature is stich that growth will

begin at once. In the Middle Atlantic States and ciist-

ward and westward. May is the best time to transplant

;

southward earlier. Tubr'rs may be planted in shallow
water near the margin <>! the pond where it is intended
the>- shall grow. The tuber should be placed horizon-
tally in the .soil, first making a little trench or opening

to receive the same and covering with about 3 inches of
.soil. Means nnist be ein]iloyed (o keej) the tuber
securely in jiosition and, if necessary, a stime orbrick
laid over the tuber. When the seasiin is late or cir-

eumslatices delay the |)lanling season imtil June, it

will be .safer to secure jjlants in pots or tubs. These,
besi<le being somewhat advanced, will tran.s])lant with
a greater degree of certainty and more satisfactory
results. In artificial pimds a walled section should be
built to hold the soil and keep the roots within bounds.
The walls should have no corners al right angles; where
there are stich tlu'v should be rounded off, so that the
rumiers are not intercepted and crowded in bunches at
the corners. The natural soil and deposits in ponds are,

in most ca.ses, all that- is required for these plants. They
will flourish e(iually well in a stiff or tenacious soil, but
when grown in artificial ponds it is best to use a mix-
ture of two i)a,rts turfy loam and one ))art thoroughly
rotted cow-maiuire. Do not u.se fresh or green manure,
and when possible have sods cut in the fall and stacked
with the mainire (in this case it may be fresh). In early

sjiring, have the same turned over two or three times
before using. Resort may be had to cultivation in tubs,

but the lotus being .such a gro.ss feeder, the result in

most cases is that the |)lants are starved into rest at an
early date. T\v leaves tiu-n a sickly yellow and present a
sorry ajipearance, and in many cases produce no flowers.

If no other method can be a.doi)ted, then secure the
largest tubs possible and during the growing season use
liquid or artificial mamu'c liberally. An excellent

method to grow nehnnbiums under artificial condi-

tions is to excavate a hole .5 to 6 feet in diameter and
2J2 feet deep with slightly sloping sides. Have a
fonn in readiness to place inside the excavation, leav-

ing about 4 inches clear for concrete. The form can be
of light material, the size of the pool desired, so braced
as to hold the concrete in place until set. Place heavy
chicken wire netting in the ojiening for reinforcement
and secure in place when filling so as to be in the cen-

ter of wall. When finished, this makes an ideal pool

for nehnnbiums or water-lilies, watertight and frost-

proof. U.se two bags Portland cement, three wheel-
barrows of sand and five wheelbarrows gravel or finely

broken stone.

It must be understood that while the nelumbiums are

hardy, they are so only as long as the tubers are out of

the reach of frost. The depth to which frost penetrates

the soil or water may be termed a dead-line.

The tubers are farinaceous and edible, and are of con-
siderable market value in Japan, but a taste must first

be cultivated for them in the LTnited States. The
muskrat, however, has developed a highly cultivated

t:iste for these .sacred morsels, and it is necessary to

watch these animals lest they take up their abode near
ponds where the nelumbiums grow. There are now in

cultivation in the United States a dozen or more varie-

ties, including single and double forms, pure white to

deep ro.se, and yellow.

As to insect pests, black-fly or black aphis is some-
times troublesome. The best remedy is the lady-bird

beetle and its larva'. Also spray with tobacco water.

The leaf-cutter, or roller, is prevalent in some sections,

an<l both young and old leaves are attacked, also the

stems of the leaves and flowers. These have their

natural eniJinies in the fonn of w;usps anfl even sparrows,

and !is no li(|ui<l in.secl icide can be used, only such as are

in the shape of a dry [xiwder can be depended on. Paris

green, mixed with land plaster or plaster and powdered
slaked lime, is excellent, but dry hellebore in powder-
fonn, or slugshot applied by a powder bellows is the

best material to extenninafe them. A borer in the leaf-

stalks sometimes does great damage, killing nearly all

the leaves, so that no blooms are made. Apply "slug-

shot" with a bellows. Sometimes the di.sesused leaves

arc mowed off and destroyed, and a second growth may
escape the borers. \Vm. TnicKEH.
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NEMASTYLIS (Greek, thread-like slyleis, because the

styles :iro not united). bjTi., Nemaiili/liif:. Iridacesp.

Tcniler Aiuerioan bulbs, with blue six-lobed flowers

about an inch across which last only a day.

Erect jilants, with slender, usually branched .sts.:

root-lvs. linear: spathes 1 or more, iieduncled: fls. rather

large, more than 1 to a spathe; i)erianth of (i sejjms.

without a tube; inner sepns. a little smaller than the

outer; ovary 3-celled; filaments more or less luiited;

anthers short; ovules many, superposetl; style-branches

alternate with the anthers: caps, loculicidally ;i-valved,

oblong, ovoid or obovoid.—Strictly, Nemiistylis is a

genus of 3 species, found only in the S. U. S. and char-

acterized by having the filaments nearly free. Baker,

however, in his Handbook of the Iride;e, includes (^lilam-

ydostylis as a subgenus of 17 species found from
Mex. to S. Amer. ami characterized by having the fila-

ments united in a column to the svmimit. Some of the

following species have been rarely advertised by dealers

in native plants; the others by Dutch bulb-growers.

A. Filaments nearly free. {Subgenus Neinaslylis proper.)

B. Chislcr of fls. single: spathes usually 1-fld.

coelestina, Nutt. Root-lvs. 1-2, 1 ft. or more long:

St. 1 ' 2-2 ft. long, bearing 3—4 reduced Ivs. : fls. sky-

blue. Pine barrens, Fla. to Ga., and westward through
Texas.—Differs from A'', acuta in having more broadly

ovate perianth-lobes.

BB. Clusters of fls. '2-3: spathes 2-3-fld.

ac&ta, Herb. (A'^. geminiflora, Nutt.). Northern
Nem.^stylis. Root-lvs. 2-3, 'i-l ft. long: st. H ft.

long, bearing 1 large linear If. at the fork, and some-
times another below it: fls. bright blue or purple: bulb

dark colored, ovoid, scaly, 1 in. or less long: cajJs.

obovoid. Texas, to Mo.^ La., and Kans., Ark. and
Term. B.M. 6666. F.S. 21:2171.

AA. Filaments united in a column to the summit.
{Subgeu us Chlamydostylis.)

B. Fls. brownish purple, inner segms. tipped yellow.

brunnea, Wats. St. 1 ft. long, bearing a single If.

6-8 in. long and a sheathing bract at the bsi-se of the

peduncle: spathe 2}h in. long, several-fld.: outer per-

ianth-segms. obtuse, inner ones acuminate, brown-pur-

ple, the inner segms. tipped yellow; anthers yellow.

Mex.
BB. Fls. pale blue.

Pringlei, Wats. St. usually simple, with a single If.

at the middle: radical Ivs. shorter than St., 2-.3-nerved:

spathe 1'2 in. long: fls. fragrant; outer .segms. obtuse,

inner ones minutely apiculate, pale blue: caps, oblong.

Mex., province of Chihuahua. Wilhelm Miller.
A. C. HOTTES.J

NEMESIA (old name used by Dioscorides for some
sort of snapdragon). Scrophulariacese. The genus in-

cludes attractive flower-garden half-hardy annuals.

Herbs annual or perennial, sometimes undershrubs,

the annual kinds having come into cult: Ivs. opposite:

fls. very variable in color, from yellow to white and
purple, in terminal racemes or axillary (racemose in the

garden kinds), the pedicels bractless; calyx .'>-parted;

corolla with short tube which in front bears a spur or

pouch; corolla-limb 2-lipped, the upper or posterior

lip 4-notched or -cleft and the lower or anterior of one
shallow-notched or entire lobe with palate at base;

stamens 4, didynamous, the anthers 1-celled anti usually

cohering about the stigma; ovary 2-celled: caps, with

boat^shaped valves.—Species about 50, of whicli a very

few arc Troj). African and the remainder S. African.

Cf. Hiem, Flora Capensis, IV: II (1904). A^. strumo.-ia

was one of the horticultural novelties in the last part

of the 19th centurj'. The fls. are ver>' distinct in shape

and have a wide range of color. They are about an
inch across and borne in great profusion. If started

indoors in March and transferred to the open in May
the plants will furnish continuous bloom from June to

Sept. The colors range from white, through pale yel-

low and rose, to orange and crimson, with numerous
intermediate shades and a great variety of throat mark-
ings. This species has been known to botanists nearly a

whole century; it grows only .50 miles from Cape Town,
and it exhibits all these colors in the wild, yet it was
never exploited until 1893, the first live plants seen in

Eu. being shown in 1892. Sixteen distinct color varie-

ties were recognized in the first batch of cult, plants,

and the process of selecting strains has probably only

begun. The nemesia.s are of easy cult. They may
stand about 6 in. apart in the garden beds.

A. Fls. with a sac or pouch at the base.

strumosa, Benth. Fig. 2457. Erect, branches, 4-an-

gled, glabrous below and more or less pilose above, 6-24

in. high: root-lvs. oblong-spatulate, entire or dentate;

st.-lvs. lanceolate or linear, dentate, sessile: racemes in

wild plants, 2-4 in. long,

terminal, becoming sub-

corymbose and after-

ward elongating; fls.

white or in shades of

yellow and purple, often

purple - marked on the
outside, the bearded
throat spotted on a yel-

low ground; upper lip

about JHjin. long and
often 1 in. broad; lower

hp about 1 in. broad:
caps. 4-6 lines long, 3-4

lines wide. S. Afr. B.

M.7272. G.C. III. 12:

277. R.H. 1898, p. S7

( var. grandiflora ) .
\'

.

16:7. G. 31:315.— It

varies into a number of

forms, some of them
compact. Var. Siittonii,

Hort., is a series of im-
proved forms, with large

fls. of many colors, pale

yellow, rose-pink, white,

rich orange, crimson and
scarlet being now offered

separately. G. M. 35:

4.59; 43:311. Gn.W. 9:289

AA. Fls. with a spur at the base.

versicolor, E. Mey. Erect or ascending, nearly gla-

brous below and shghtly pilose above, simple or

branched, 1 ft. or more high: lowest Ivs. somewhat
stalked and ovate or narrower; upper Ivs. few, sessile,

oblong, lanceolate or linear, entire or toothed: racemes
sub-corymbose and lengthening, 1-3 in. long in the wild;

fls. "variable in color, either white and striate outside

or cinnabar-red, striate outside and sulphur-coloured

on the throat or sulphur-colored and not striate"

(Hiem); lobes of the upper lip equal among them-
selves and as long as the lower liij; throat with 2 cal-

losities, pubescent; spur incurved or nearly straight,

about as long as the lower lip. S. Afr. Var. compacta,

Hort. (A'', compdcta, Hort.). A compact and attractive

free-flowering race, 8 in. to 1 ft., excellent for borders

and rock-gardens, with fls. in white, rose, violet, and
blue. Var! compacta tricolor, Hort., has white, rose,

and violet in the fls. K.H. 189H, p. 87.

floribunda, Lehm. Erect, 6-15 in., glabrous below
and somewhat pilose above, the sts. 4-angled : lower Ivs.

stalketi, oval or ovate, dentate; ujipor ones few, small,

ovate or lanceolate, subsessile: racemes rather open,

subcorj'mbose or oblong, 1-5 in. long in the wild; fls.

whiti.sh; upper corolla-lobes oblong, very short; lower

Nemesia strumosa.

(XU)

18:637. J.H. 111.51:58.
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lip somowhtit lonjior and i-loln-d; mouth olosivl; spur
nearly straight ami obtuse loiiK-couioal. S. Afr. U.l{.

2-4:31).— KIs. smaller sgui with a narrower ranjre of

colors than in .V. strumosa.

liUcina, N. E. Br. Much bran
glandular-pubescent , to 1") in.

2458. Nemopantlius mucronata.
(X.M

bed, minutely
liitjb: Ivs. narrow-huu-i'o-

late. to 1 ' > in. Ion;;,

toothed: racemes to

about 1 ft . louji, loose,

the pedicels slender;

lis. small, lilac; upper
lip scarcely 'ein. lonn,

pvirple-strii)ed; lower
lip about same leii}ilh,

yellow-marked on the

palate; spur whitish,

short. German S. W.
Afr.

WiLiiELM Miller.
L. H. H.f

NEMOPANTHUS
ifrom the Greek, refer-

rinp to the thread-like

flower -stalks). Also

siK'lled Nemopnnthcs.
AquifoJinceS'. Moi'.N'-

T.MN Holly. Orna-
mental shrub planted
for its attractive fruit,

and handsome foliage.

Deciduous: Ivs. .alter-

nate and partly fasci-

cled, slender- stalked,

entire or slightly
toothed: stipules

small, caducous: fls. polygamo-diiecious, small, whitish,

1 or few on slender axillarj- pe<licels; calyx in the stam-
inate fls. of 4-.5 deciduous teeth, ovate in the fertile

fl.; petals distinct, 4-5, linear; stamens 4-.5, free, with
slender filaments: fr. a drupe with A-'y bony nutlets.

—

One species in N. E. N. Amer. Closely allieil to Ilex,

which differs chiefly in the i)ersistent calyx and in the

stamens being adnate to the jjetals, which are slightly

united at the ba.se.

The mountain holly is a nnich-branched upright
shrub with medium-sized generally oblong bright green
leaves, inconspicuous whitish axillary flowers followed

by attractive globose red fruits on slender drooping
stalks. It is hardy North and i)refers moi.st .soil; it

does well in partly .shaded situations. Projjagation is

by seeds; also by greenwood cuttings under gla.ss.

mucronata, Trel. (A'^. canadensis, DC. A^. fascicti^

laris, Haf. Jtwimdes mucronata, Brit.). Fig. 2458.

Shrub, to 10 ft.: young branches purplish, older ones
ashy gray: Ivs. elliptic-oblong, mucronate, entire or
sometimes shghtly toothed, palir beneath, glabrous,
1-1 1/2 in- long: fls. .solitary or few, small, on slender
peduncles }^1 in. long: fr. subglobose, }4~/^i"- across,

dull red. May, .June; fr. in Aug., Sept. Canada to Wis.,

Ind., and Va. B.B. (ed. 2) 2:490. I.T. 3:81.

Alfred Rehder.
NEM6PHILA fGreek, nemos, a grove, and /ihileo, to

love: referring to the habitat of some species). Hydrn-
phyU/ici:u. Hardy annual herbs blooming abundantly
from early spring to late summer.
Whole plant more or less hairy: st. diffuse, becom-

ing prostrate: Ivs, alternate or opposite, pinnately
loberl or<livided. ™-tiolate: fl.-stalks usually longer than
the IvB., terminal or lateral, slender, 1-fld., in one or
two species inclined to be racemo.se; fls. blue, white,
purple, or variously spotted; calyx .5-parted; lobes
erect or sprea/ling, with 5 supplementary reflexed lobes
alternating with Ihern, increasing in .size when fruiting;

corolla broa<lly bell-shaped or wheel-shaped, deeply

.l-lobed, with 10 .scaly aiipendages oiv the insiile of the
throat; ovary hairy; styles glabrous: caps, globose,

hairy, smaller than calyx-lobes. The chief source of

inforuialion is in the nioiuigraph of tlie Ilydroplivl-

lacea- In Das I'llanzcnreicli, hit. h'^, p. 12, by A. Braiul;

also in Syn. Klor. of N. .Vmer., vol. II, part I, p. 155,

by Asa (!ray. Brand recognizes IS s))ecies aiul over 50
subspecies and varieties, all from N. .\mer.

Nemophilas are of dwarf, compa<'t habit, and pro-
dui'C an abundance of showy bell-sliai)ed flowers from
early s])ring to late summer; hence they are valued for

bedding and for the border.

A. Lvs. moslli/ allcrnale, all with an car-shaped and
claspiftg base or minycd jictiolc.

aurita, Lindl. St. 1-1? ft. long, weak, with stiff,

recurvetl bristles by which the plant tends to climb:

lvs. mostly alternate, the lower opposite, deeply cut
above into 5-it oblong or lanceolate segms. which are

tisually turned back: later fls. not accomi)anied by lvs.,

and hence api)earing to be in loose racemes; corolla

about 1 in. broad, violet. Blooming from March till

Mav, low, shadv grounds. Calif, from Sacramento
Valley to San Diego. B.H. 1601.

phacelioides, Nutt. Spar.sely hairy, 1-2 ft. tall: lvs.,

all b\it earliest, alternate; If.-segms. obtuse, margin
slightly ciliate; lower Ivs. narrowed into a short naked
petiole; lobes notched at end: corolla bell-shaped, blue
with white or pale center: seeds slightly pitted. Low
ground. W. N. Amer., Ark., Texas. B.R. 740. B.M.
•2:i7.i.

AA. Li's. Opposite.

B. Fls. one color, or dotted or veined.

Menziesii, Hook. & Am. (A^. atomaria, Fisch. & Mey.
A', modesta, Ivellogg. A'", pcdunculdla, Benth.). St. strag-

gling, sticculent, procumbent, pilose: Ivs. pinnatifid,

the lobes ovate, nearly entire, slightly hairy: fls. light

blue to nearly white, market! with dark brown si)ot.s

toward the center or sometimes with a dark eve. Low
grounds, W. Amer., Calif, to Ore. B.R. 1940. B.M.

2459. Nemophila Menziesii

var. insignts.

(XH)

3774. P.M. 5:99. V. 2:2f)7. Brand makes 19 subspe-
cies and botanical varieties of this species, of which
some are iiiii>ortant horticulturally. Var. discoidalis,

Hort., in which the spots on the corolla are confluent

into a large, brownish puri)le eye. Other garden forms

are: var. vittMa, Hort., .velvety black margined with
white (Gn. 9, p. 232); var. elegans, Hort. (A', atomaria

var. elegans, Hort.), fls. pure white, with chocolate center.
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(V. 2:26S); var. oculata, Hnrl., whito, with piirplo ren-

ter, ami var. argentea, Hurt., while Hs., hhic slriiii-s.

Subsp. insignis, Hiaiul. Hahy Bi-rK-E^-Es. Fig. 2459.

Lvs. ))innati'ly parted into T-9 oblonj; sefjins., which
arc soiiu'tiinos2-;i-lobp(l or toothod: fls. '2~1 '"• wide;

corolla bright clear blue, the scales within its biusc

short, partly free, covered with short hairs. Low ground,
Calif. B.Il". 1713. B.iM. 34S.-). P.M. 3:1.51. V. 2:268;
5:168: 8:215. Gn. 74, p. 367.—There are many gar-

flen varieties, .\mong these are var. grandiflora,

with large, clear blue fls. (Gt. 34:370); var. alba
fls. pure white; var. marginata, or variegata, Hort., fls.

blue, edged with white.

^'ar. crambeoides, Hori. Corolla 15-18 in. diam.,
light blue, veined not s))otted.

BB. Fh. white; corolla-segins. each spotted deeppurple.

maculata, Benth. Lvs. lyre-shaped, the 5-9 short

lobes obtuse, entire; upper lvs. wedge-shaped, some-
times only 3-lobed: fls. white, with a deep purple blotch

at the apex of each of the broad lobes, 1-2 in. wide,

showj-; sometimes the purple blotch is poorly defined.

Common in \V. and Cent. Calif. Blooms April and May.
P.M. 16:6. F.S. 5:431. K.H. 1849:201. V. 2:267.

J.H. III. 51:.567.—Good garden fomis of this are var.

albida and var. grandiflora. Var. variegata has varie-

gated lvs. S. w. Fletcher.
A. C. HoTTES.f

NENGA (Malayan name). Palmacese. A few grace-

ful spineless feather-leaved Malayan palms, one of

which is cultivated as Arcca puntila.

In Areca, the ovule is erect and fastened at the base,

while Xenga belongs to a large group in which the ovule

is attached on the si<le anil more or less jjendulous.

Xenga is distinguished from the 5 cult, genera of this

group (which are listed im<ler Hedyscepe) by the fol-

lowing characteristics: staminate fls. with narrow sepals

much surpassing the petals; stamens 6; anthers erect.

Tnmks erect, slender, ringed: lvs. terminal, equally

pinnatisect; .segms. linear, acuminate or obliquely 2-fid

or 3-fid; margins folded back at the base; primary

nerves sparsely scaly below; rachis 3-sided; petiole

short; sheath cylindrical, strongly oblique at the throat:

spadix with a short peduncle and slender pendent

branches; spathes 2, the lower symmetrical, lanceolate,

folded, 2-crested, the upper unsymmetrical, persistent,

or lacking: bracts 3-fld.; bractlets scaly: fls. white: fr.

ellipsoidal, smooth, reddish orange. Cult, as in Kentia.

Wendlandiana, Schcff (Arcca pumila, Blume). St.

10-20 ft. high, 2-3 in. diam.: lvs. 8-9 ft., pinnate nearly

to the base; pinna; altem.ate, ensifomi, acuminate, 2,'

2

ft. long, J4-l}^ in. wide, bright green, coriaceous, 2-

ribbed; petiole slender; sheath sub-ventricose, 2 ft.

long. Java. Jared G. Smith.

NEOBENTHAMIA (in honor of Geo. Bentham).
Orchidaces'. Orchiils with .slender leafy sts. : fls. in

racemes; sepals and petals similar, contracted, the

lateral sepals forming a short chin with the column-foot;

lip fle-shy, entire, crisped on the margin; column short

and thick; anther helm-shaped, iipright; pollinia 2,

with short stalks.—Species I, in Zanzibar.

gracilis, Rolfe. Sts. uji to 4 ft . long, sparingly branched

:

lvs. linear, acuminate, sheathing at b;use: fls. in a short

terminal raceme, white, on long [jcdicels. cami)anulate;

lip spreading from b;i.se, obovatc-oblong, nearly tran-

cate at apex, disk yellow in mid<lle, with 2 rows of red

spot.s. B.M. 7221.' G.C. III. 10:273; 24:4:50, 431.—
Cult, as for C>-mbidium. George. V. Xash.

NEOGLAZIOVIA (new Glazioina). Bromelmcex-. Two
Brazilian phants allied to Billbergia, but with ovules

few rather than many in <>ach locule. Plants terrestrial

and on rocks, with sjjiny lvs. that fiimi.sh good fiber

for TO\xs. N. variegata, Mez (lirumeUa mrieyata, .\rr.

Jiillbfygia variegata, R. & S. Dijckin Glazihvii, Baker),

the Caroa of Brazil, is 3 ft. or more tall, with glabrous

or very minutely le])idote lvs., marketl with lighter

transverse bars in the living specimen: fls. scarlet. A^.

concnlnr, C. H. Wright, the Makimbeira of Brazil, has

a very short st.: lvs. unifonnly white-lepidote, the

younger parts woolly: calyx scarlet and petals violet.

B.M. 8348.

NEOGYNE (new pUtU). Orehidaeese. Pseudobulbous
orchids with many-fld. racemes; fls. withering; sep.als

erect-connivent, free, saccat e at ba,se, longer and broader

than the flat petals: lip concave, 3-Iobed, saccate at

biuse, the lateral lobes large, ro\mded, inclosing the

column, the middle lobe .small; column shorter than

lateral lobes of lip, whiged upward; anther dependent,

convex; jiollinia 4, waxy, dorsally compressed, the

inner face deeply sulcate.—Species 1, native of the

Himalayas.

Gardneriana, Reiehb. f. [Coddgyne Gardneriana,

Lindl.). Lvs. narrowed into a petiole much shorter

than pseudobulb, cuneate-elliptic, acuminate, up to 15

in. long and Sin. wide: fls. white with a lip marked
yellow, about 2 in. long. P.M. 6:73. G.W. 15, p. 86.—
Cult, of warmhouse C(rlog>-ne; midwinter.

George V. Nash.

liEOLAUCHEA (the type species flowered in the col-

lection of Prince .Johannes Liechtenstein, in honor of

whose gardener, Herr Lauche, the genus was named).
Orchidacese. One species, a native of Brazil, has been
described. Prhnary sts. iiro-rei)ent, secondary sts.

thickened into 1-lvd. p.seudobulbs: infl. terminal;

peduncle filiform, 1-fld.; pollinia 8. Closely allied to

CMia.
pulchella, Kranzl. (Meiracyllium Wellstdnii, Porsch).

A small ijlant with ovate pseudobulbs %in. tall,

terminated by a linear If. 4 in. long, .scarcely l}i

in. wide: peduncle shorter than the If.; fl. purplish,

about Jsin. long; upper sepal and the petals lanceolate;

lateral sepals coherent below the middle, free portion

triangular; labellum with the lateral lobes minute,

rounded, auriculffform ; middle lobe rhombic; disk

between the lobes thickened, minutely papillose.

July. Oakes Ames.

NEONICHOLSONIA (name in compliment to the

late George Xicholson, curator at Kew, author of

Dictionary of Gardening). I'abnneese. Two Central

American stemless p.alms with pinnate lvs. 4-6 ft. long,

yet little known. Fls. mona'<Mous; male fls. small,

trifid, the petals 3 and longer than calyx, stamens con-

nate at base in a short ring, the filaments subulate,

anthers long-s.agittate and with a thin subulate connec-

tive that fonns a mucro beyond the apex, pistil a coni-

cal rudiment; infl. spicate: allied to Calyptrogynie.

The genus is founded and the two species described by
Dammer in G. C. III. 30, pp. 178, 179 (1901).

N. Georgei, D.ammer, has lvs. about 4,' 2 ft- lonR,

petiole and all; pinnules 10 or 1 1 on each .side the rachis,

lanceolate, acuminate, with 1 central and 2 marginal

primary nerves and 6-8 secondary nerves, 12-16 in.

long arid ' 3-2 in. broad, the first i)air opposite and the

others alternate, teniiinal pair confluent only at the

ba-se and 8 in. long by 1 in. broad. (!osta Rica. A''.

Wfil.ionii, Dammer (named for \V. Watson, Xichol-

son's successor at Kew), dilTers in its longer lvs., which
are about 6 ft. long; and pinnules 9 or 10 on each

side, elong.-ite-lanceolato, caudate, 1.3-18 in. long and
1-2 in. broad, more or less oi)posite, the terminal pair

confluent only at base and 10 in. long by 2 in. broad.

Costa Rica. L. H. B.

NEOTTIA (meaning a bird's nest, and referring to

the curiously interlaced roots). Orchidacese. A very

few small terrestrial saprophytic orchids of Eu. and
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Asi;i, sometimes transforrod to grounds, but little knowii
as oult. plants. The .V. I'ltola. Hlunie, of orchid eollec-

tions. is .l/(i<-(x/<i- I'ttolu, which sec. A', xptciosa, Jacq.,
is Spir;u>thes, tind A^. ptibescens, Willd., is Gooiiijcra

pubtSCttl):.

l^eatless and bro«-n, the st. witli sheathing scales
rather than Ivs. : Hs. browniish, in a raceme or spike;
perianth hooded; lip defiexcd and 2-lobed; column
lonn and frtH\ the anther hinged on the back of it. .V.

\)iiux-orix, Linn., is the birds-nest orchid of (5reat

Britain and the continent, freciuciitinn beech woods
particularly: root a mass of interlaced stout hbers from
the extremities of which youuf; plants are produced:
St. 12-lS in. high: fls. many in a dense spike J-^iu.

long, with short bracts. L H. B.

NEOTTOPTERIS (name means bird's-nest fern).
AspUiiiuni .\i</».s, of which A', australasicum is by
botanists considered to be a synonym, although by
others kept distinct. .1. Nitlus is widespread in Tropi-
cal .\sia and the Pacific Islands, and is a most striking
large fern. B.M.;}1()1. G. l.J:.s.'), where distinctions are
made between A', attstrala^icum and A'. Nidus.

NEPENTHES (from Greek fol- without, and care).

Nepcnthacex, the only genus of the family. The genus
includes those fonns that arc pojiularly called Pitcher-
Pl.\xts, and consists of about seventy species,all of which
are found in the Orient. The generic name was given
in allusion to the statement in the "Odyssey," where
Helen so drugged the wine-cup that its contents freed
men from care and grief. Linmeus in naming the genus
truly expressed the feeling that some travelers have
sinee experienced when he said "If this is not Helen's
Nepenthes, it certainly will be for all botanists. What
botanist would not be filled with admiration, if after a
long journey he should find this wonderful plant? In
his astonishment past ills would be forgotten when
beholding this admirable work of the Creator."

All of the nepenthes are climbing or rarely upright
plants of rather straggling habit and semi-woody con-
sistence. In height they varj- from a foot to 60 or 70
feet, while the stem varies from the thickness of a
pencil to an inch across. In their native haunts the

plants spread their

rootage abund-
antly through the
decaying humus
of mpist "scrub"
land, and when
planted in an
open greenhouse
border, they grow
equally vigor-
ously. But the
roots always
spread near the
surface, and free

oxygen exchange
is necessary. Some
of the more strik-

ing species, like A'^.

Vtiitchii and A'^.

Edwardninna, are

often or habitually
epiphytic. The
former has be-
come so adapted
to this mode of

life, that its stem
creeps horizon-
tally or obliquely
upward along tree

branches, while
the leaves with
their yellow-green

2460. Good method of propagating
nepenthes.

The cuttinK is placed in an inverted
pot. The Btick at the rifcht wedges the
cuttintc and \ii-c\m it tight; it may alAO
carr>' the lalx-l. The pot iit cut in two
vertically to show how the roots form in
the air, without the aid of sand, water or
eveD mo«e.

pitchers spread in doulile rows on either side. Such
forms, therefore, succeed only under cultivation when
treated like the epiphytic orclii<ls. Well-known species,

like A', nmpnlldria and A', liafflc^idiia, may form long
rope-like stems amid the rather open forest vegetation
of their native haunts, and then spread out amongst
the tree erownis, there to bear the gracefid pitchers and
the racemes of nectariferous flowers. These latter,

according to Burbiilge, are often encircled by groups
of insects.

Each fully developed leaf is of complicated structure.
It may be either sessile or stalked, but always has a
lower flatteiKMl blade jjortion, that is traversed length-
wise by two to ten or twelve veins, all of which are
braced together in turn by transverse or oblique nerves.
The number and disposition of the former yield valuable
aid in classification of the species. The midrib is then
prolonged as a tendril of varying length, but of great
tenacity. This can wind around supports, and alike

helps the stem in bearing the crown of leaves, and sup-
ports the pitchers with their often considerable weight
of water.
The pitcher is the greatly expanded and hoUowed-out

end of the midrib. It usually bears two fringed or

ciliate wings in front, that in the seedling leaf are con-
tinuous with the blade below, and gradually become
separated from it as older leaves are produced. They
represent, therefore, lobes that are separated ofT from
the blade portion in the early history of the leaves. The
margin of each pitcher, except in A'^. Lowii (Fig. 2462),
is widened or thickened without and within into a
collar-like rim or peristome, that is striated, corrugated
or even ridged from within outward, and is of shining
aspect. The inner, or the outer, or both rim-margins
may be curved downward and inward, so as to give a
cylindric aspect to the jjeristome (Fig. 2463), or it may
be widely expanded as a spreading collar (Fig. 2465).
The pitchered or hollowed-out midrib ends in a small
spur at the back of the peristome, and just behind the
insertion of the lid that next deserves notice. This lid

represents two terminal lobes of the leaf formed on
either side of the spur, and which have grown for-

ward, have fused, and so have caused the lid to be
traversed by two main veins from which minor ones
may branch off.

All of the above details would be comparatively
unintelligible did we not refer shortly now to the numer-
ous .secreting glands that are formed over the leaf, and
to the function of these in securing the capture and
digestion of insects or other prey. Over the lower blade
surface, here and there along the tendril, over the
pitcher and lid exterior, but most abundantly over the

inner lid surface, small spots can readily be detected
that exude a honied juice. This is greedily licked by
ants, cockroaches, and other—mostly running—insects.

They are thus attracted to the edge of the peristome,

or upward to the inner lid surface with its rich nectar

supplies. In either case they usually step ultimately

on the shining surface of the peristome. But the finely

or coarsely serrated inner edge of this carries the open-
ings of large sunken glands. These exude a juice that is

greatly liked by insects. In attempting to reach the
droplets they often slide off into the pitcher interior.

This shows a different but equally noteworthy device.

In some species, like the commonly grown A^. ampul-
laria, N. Hookcriana and A^. Chehonii, the entire pitcher

interior is smooth and glistening, but abundantly
studded with small glands that excrete an acid pepto-

nizing fluifl, capable of converting albuminous sub-

stances like animal flesh or white of egg into a dis-

solved peptone or even into a simpler tryptophan
product that can readily be absorbed and assimilated

by the inner pitcher wall.

In most species and hybrids, however, no%v under
cultivation, the upper one-third or one-half, of the

pitcher interior is extremely smooth and bluish or pur-
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plish waxy in aspect. This fonns a slifiing or "conduct-
ing" surface, that ensures dropping of insects into the
lower area, where digestive glamis occur as already
described. J^o following the nomenclature of Hooker
and the writer, the general external leaf area with its

scattered honey-glands forms the "alluring" surface.

The inner lid area and the peristome rim with their con-

centrated honey-ghinds, form the "attractive" surface,

the smooth upper part of the interior that is devoid of

glands can well be named the "conducting" surface,

while the glistening lower area with its abundant
digestive glands, forms the "detentive" and digestive

surface.

In greenhouses where ants and cockroaches occur,

the ca))tured prey soon accumulate in such pitchers as

A', hi/brida, N . Hookeriana or N. kha^iana, at times
also to such an extent that the ammoniacal fumes of

the decaying contents cause a browii discoloring of the

pitcher-wall. The loose stuffing, therefore, of the
pitchers with wadding or moss has been recommended
by some growers. But it appears certain that the
pitchers are thereby prevented from securing, digesting,

and absorbing animal prey that seems to aid in the
nutrition of the plant under wild as under cultivated

conditions.

Another feature deserves mention here from the
cultural and physiological standpoints. The leaves bear
an abundance of minute brown peltate hairs, that

appear to the naked eye as dark specks. Even though
nepenthes be almost wholly deprived for a time of

their roots, the plants remain healthy if kept in a moist
atmosphere. This and other evidence, that cannot here

be cited, suggest that atmospheric moisture may be
absorbed directly through the leaf surface, though such
a view is contrarj- to current physiological opinion.

In contrast to the above relations, it has been shown
by three observers that several species of insects and
also a spider are capable of living, and even, in some
cases, of breeding, in the pitcher liquid, while they are

able with impunity to ascend and pass out from the
pitcher cavity. Their ability to live in the pitcher

iiqui<l that digests other insects seems to be due to

their having an antagonistic or neutralizing fennent
to that in the pitchers.

The size, shape, and color-markings of the pitchers

var\' greatly. The pitchers of the rare A'^. bicalcarata

are usually yellow-green, but may be of a faint brick-

red. Projecting do-miward from the top of its high neck
and so overhanging the pitcher-cavity are two strong

sharp spines. These have been considered by Burbidge
to act as protective spines against the thieving habits

of a small lemur [Tarsiun siM-drum) that attempts to

rifle the pitchers of their insect prey. When it tries the
above it is often caught by the nape of the neck, and
tumbled into the pitcher. Equally curious in the same
species is the thickened end of the tenfiril alongsitie

the pitcher, that is always thickened, and in the wild

state is drilled by ants which form a home or myrmi-
carium in the interior.

A'. Lowii (Fig. 2462) has large leathery umshaped
pitchers of a greenish yellow hue, each strongly con-

stricted in the middle, and so in outline resembling the
finely colored A', venlricosa and A'^. liurkei, now in cul-

tivation from the Philippines. A''. Rajah, found about
6,000 feet on Kinabalu only, attains a height of 5 to 6
feet, but its huge claret-crimson goblet pitchers sit in

the moist moss of the ground at the ends of the large

dependent leaves which spread out from the stout stem.
A', villoan and .V. Edwarrhiana are soil-growers or often
epiphytes with brilliant crimson pitchers of striking

aspect that grow on Kinabalu at S,000 to 10,000 feet

elevation. Two splendid new species, A'^. Aferrilliana

and A^. truncala, have recently been described from the
Philippines, which suggests that these islands may yet
jneld other attractive types.
The flowers appear in panicled or simple racemes on

2461. A simple propagating-frame.

U.sed by Robert Shore for propaga-
ting nepenthes, draeenas and other
tropical subjects.

the young wood, and each raceme is opposite a bract-

leaf that differs usually in shape and venation from
the other foliage-leaves. In greenhouses of the north-

eastern states, these inflorescences appear as a rule,

from July to October, but only on plants or on shoots

that have been allowed to grow long. Thus racemes
a])pear on A', maxima {N. CurtitiU), N. Hookeriana, and
A', phyllamphora
when the shoots are

from .') to 12 feet long.

The plants are always
dia?cious, and so for

production of seeds
under cultivation a
staminate and pis-

tillate plant must be
in bloom simulta-
neously. Failing this,

it has been shown
experimentally that
pollen from a stami-
nate plant can be
kept good for days
or even weeks, if pre-

served in tinfoil or in

paraffin paper and in

a cool place. Taphn
adopted this method
in order to secure
some of his fine hy-
brids, while N. Dicksoniana (page 2128) was got in the

Edinburgh Botanic Garden from the seed-parent A^
Rafflcsiana, by applying to it jxillen of A'^. Veitchii for-

warded from the Veitch establishment in London.
The staminate flowers are produced in dense panicu-

late cymes as in A'^. ampullaria, or in loose simple

racemes as in A'', gracilis and A', sanguinea. Each con-

sists of four green, yellowish, red or claret-colored sepals,

about Jg by }4 inch in size on the average, and of

rather tliick texture. The inner surface is closely dotted

over with honey-glands that resemble the attractive

lid-glands, and which pour out an abundant nectar

secretion at the time of blooming. This is often accom-
panied by a heavy somewhat fetid odor, and the two
attractions draw small insects in great numbers to the

flowers. Becoming dusted with pollen they carry this

to pistillate flowers on other jilants. The stamens rarely

may be from twenty to twelve in number, commonly
they are from ten to eight, or they may be as few as

four. The filaments are fused into a short pillar that

bears the terminal anthers in a rounded crowded mass.
When the latter dehisce the whole appears as a dusty
ball of pollen.

The pistillate flowers bear sepals hke those of the

staminate. The pistil consists of four carpels that are

united below to form a four-celled ovary. This incloses

many minute elongated ovules, which after fertilization

continue to lengthen, and .swell up in the middle to

form the seeds. The style is either very short and thick,

or is practically absent. The stigma is four-lobed to

rounded, and forms an exijanded thickened mass on
top of the short style or of the ovary. It, as well as

the sepals, persists during maturation of the fruit. The
fniit when ripe is a drj- glabrous and shining or a hairy

capsule that dehisces loculicidally into four valves.

The seeds vary in number, according to the species, from
UJO to 500 in a cai)sule. Each is a light delicate elon-

gated thread-like body, due to great elongation of the
loose seed-coat on either end of the central mass. From
their extreme lightness they can readily be blo\\'n to

considerable distances, and this fact, along with the
direction of the prevailing monsoon winds, seems to

explain the distribution of the species along the western
and northwestern sides of the foothills or the moun-
tains where they mainly occur.

The literature of the group has been recently sum-
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ui:\rizoil by the writ it in liis nionograjih
publisluxi as lift. o(i of Engloi's "rilanzon-
rcioh." A ni-noral ilosoription is there
given in Eiighsli on 'pv'- ---l>, wliile de-
tailed ileseriptions of the sin^eies and
hybrids follow in Latin. An interesting

aecount of the group is given by Veiteh
and Biirbidge in Jouru. Roy. Hort. Soc,
vol. 21 for 1S>>7, on i>p. 22l>^JtJ2.

HiMory and Jiglribulion.

We owe the first notice of the group to
the French botanist Klacourt. In liis "His-
ton- of the Island of Madagascar" (Iti.'iS)

he described the only native iiitcher-plant

of that region as .\nrainitico, and inclined

to regard the pitcher as a flower or hollow
fruit. In 1670 lirejTi described the only
Ccvlon species :is linndura ZiiKjaknsium,
and he justly regarded it as a vegetable
wonder, ^ince that time other forms have
been discovered in the Seychclle I.slands,

in southern China, in northeast India, in

the Philippines, the East Indian Islands
and in northeast Australia. But the head-
quarters of the genus extend from the
Malay Peninsula—where are ten sjiecies

—

through Borneo and Sumatra, that contain
about twent>-four species, to New Guinea
and Australia in a sovitlierly and the
Philippines in a northerly direction, where
are about twenty-si.\ sjiecies.

While nearly one-fourth of the species

grow in hot reeking swampy situations at

or near sea-level in the eastern tropics,

the larger number occur in moist ground
on the western and northwestern sides of

the mountains at elevations of 1,000 to

even 10,000 feet. Thus the lone and im-
pressive mountain, Kinabalu in north-
western Borneo, that rises to a height of

13,700 feet, overlooks a tropical shore
region that is rich in nepenthes. But,
from 3,000 to 10,(K)0 feet, it harbors eight

species, some of which arc the largest and
most gorgeously colored of the genus. The
zone of the mountain where the finest are

found extends from 6,000 to 10,000 feet

and Burbidge ha-s gra[)hically described

how this entire belt is almost continuously
shrouded in a den.se mist, due to moisture
f)recipitation from meeting of tlie hot
ower current of air with the cold currents
from the moimtain top. This moist drip-

ping climate seems eminently to suit the
forms found there, while all of the species

flourish best when kept in moist "steamy"
surroundings. Repeated attempts were
made, from 17.50 onward, to introduce and
grow a few of the si)ecies from Madag;is-
car, Ceylon, India and Borneo. But the
type of greenhouse of thi.s earlier period,

and the method a<Iopted in tlutir cultiva-

tion combined to prevent success. From
183fJ to 1860, however, so well had the

mode of culture advanced, that .set^dlings

were rai.scd in the F>iinburgh, London and
Chatsworth gardens, while the Veiteh firm

that now ha^I collectors like Ijobb busy in

the native haunts of the genus, imporUid
living plants as well as .seeds, both of

which they grew succes-sfully. A great
impf;tus wa-s given U> the culture of

the group when gardeners like Dominy,
Taplin, Seden and Court sucw^eded in

crossing .some of the species then culti-

2462. Five distinct types of nepenthes.

IJcKinninK from tlie top tiioy uro:

A^. vilhinn, N. J-iOvni, N. Hajah, N.
Uookerinna, and N. liajfleitiana. The
first three bcIonK to the famous Kina-
balu Kroup. Tiie fourth is the parent
of more hybrids than any other kind.

vated, from IS.W to 1S70, and in raising

hybrids tlicicfrom. These hybrids seemed
often to combine good i)oints of both par-
ents, while they, as well as many hybrids
since secured, are usually more easy of

cultivation, and form a greater showing
of the striking pitclicrs than does either
parent. But a new and very lively inter-

est was created in the group after Hooker
drew attcntioit to the remarkabk^ strticture

of the jiitchcrs, and their adaptation to the
catching and digestion of insect prey, as
set forlli in his Belfast address before the
British .Vssociation in IS74. Collectors
like ('urtis, Burke, and Burbidge were
commissionefl by the Veiteh firm to secure
every available tyjje encoimtered from
Madagascar to Australia. Successful
methods of raising, growing and flowering
the.se had been devised; mimerous new
hybrids appeared in England, America
and France from 1S7.5 to 1900, while the
scientific interest in the group that was
stimulated by the writings of Darwin and
Hooker has caused an ever-increasing
demand for such plants in every typical
collection.

A description of the nepenthes would be
very incomplete in such a work as the
present, did we not refer again to the his-

tory of their hybridization by man, and the
resulting production of hothouse types
that more than rival in beauty many of

the wild species, and which are, as already
indicated, more easy of cultivation than
are the parent forms.
When Dominy first attempted to cross

Nepenthes, few fine forms were in cultivar

tion, A^. Rafflesiana and A^. Hookeriana
being the best. About 18.58 or 1860 he
crossed flowers of the former with pollen

from what was probably A', gracilis from
Borneo. The resulting hybrids that were
sent out from the Veiteh nurseries as A''.

Dominii were at once a success under cul-

tivation, and stimulated further experi-

ment with species of the group. Dominy,
Seden, Court and Outram continued this in

England from 18t)0 to 1880, while Ta])lin, a
friend of the two latter, extended the
work in Such's collection. By the latter

period it had been proved that the species

of Nepenthes can be hybridized and re-

hybridized, at the same time remaining
fertile. The varied beauty and easy cul-

ture of the hybrids—specially those of

Ta])liii, which were secured and distributed

mainly by Williams of London, rendered
the grou]5 more popular. An added stimu-
lus was given when Court raised A'^. Mas-
tersiana about 1880. But such striking

species as A'^. Veilchii, N . Norlhiana, N.
maxima, {N. Curlisii) and A', sanguinea
were all soon to hand, and so hybridizers

like Court, Tivey, Lindsay, and Gautier in

Euro|)c, as well as Oliver and Siebrecht

in this cotmtry, produced novelties in

which the "blood" of three to four species

was bl(!nded. In I'^rance, Jarry-Desloges
and his gardener have obtained some

beautiful and complex hybrids, but
they have not as yet been distributetl.

The pitchers of some of the above
when well grown are magnificent, the

plants are in no way more difficult of

culture than many of the well-known
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orohiils, whilo tlio cliiiiutic conditions of America, when
nioilitii-'d by moist stovohonso treatment, seem emi-
nently to favor \-igorous growth. They have therefore

become fannliar objects in many American greenhouse
collodions daring the past decade.

.\11 of thes])ecies now in cultivation hybridize readily

w ith each other, and produce abundant as well ;is good
seeds. These should be sown on the surface of a seod-

l)an that is filled with a finely chopped mixture of

sphagnum, pot crocks and charcoal. A bell-jar should
cover the pan, and it should then be set in a plate of

water to ensure a steamy atmosphere. Germination
occurs in two to four weeks. The seedlings should be
l)otted off into thumbs when about a month old, and
then changed every two months into larger pots. Well-
grown year-old plants begin to show adult characters.

Xepenthes culture. (G. W. Oliver.)

Nepenthes are increased by cuttings and by seeds.

The ripened shoots, with four or five leaves attached,

make the best cuttings. They may be rooted from
December till the end of January, but under proper
conditions the operation may be performed at any time
during the year. Some of the free-rooting kinds, such
as A'. Dominii, N. gracilis, N. Phyllamphora and A^.

Mastersiana, may be rooted in sand under a glass with
a little moss tied around the base of each cutting.

Under this treatment the temperature of the sand should
be about 80° F. When the roots show through the moss
they should be put in small pots and kept close for a
couple of weeks. The most satisfactory method of

propagation is to put the ba.se of each cutting through
the hole of an inverted 2-inch rose pot, plunging the pot
in sphagnum moss in a temjjerature from 80° to 90°.

1-'. (See Fig. 2460.) During the operation of rooting
they must be kept in a close propagating-frame and
frequently syringed. (See Fig. 2461.) When the roots are

about 5-i inch long the cuttings should be potted, using
a mixture of finely chopjjed fibrous peat, moss and sand,
with a little finely broken charcoal added. They should
be replaced in the moss and kept close until the pots
are fairly well filled with roots and then gradually
hardened off. .\11 of the kinds do best suspended from
the roof of a hothouse, the temperature of which .should

not fall below 6.5° F. in winter. The plants may be
grown either in orchid-pots or -baskets. In potting or

basketing plants from 4-inch pots, large pieces of pot-
sherd and charcoal should be firmly placed here and
there among the potting material, which should con-
sist of rough fibrous peat, moss and sand. The plants
should not be allowed to grow as vines unless they are
intended to produce seed. When large-sized pitchers

are wanted, the ends of the shoots should be nipped
out after .several leaves have been made and the pitchers

are in the process of development; this throws strength
into the last-formed leaves and produces very large

liitchers. When the plants are in active growth they
should be well drenched with water at least once each
day and syringed frequently, but care should be taken
not to overwater newly potted specimens. They should
at all times be shaded from bright sunshine, and when a
house is devoted to them, or partly occupied with plants
requiring similar treatment, it should be shaded with
cloth fixed to rollers. Well-pitchered jilants may be
taken from the growing hovise and exhibited in good
presentation for a long time in a house under condi-
tions which would be unfavorable for their growth. All
of the hybrid forms are of easy culture. A'. Atastersiana,

A'. Domiidi, N. Oulramiuna and N. Ilenri/ana produce
pitchers very freely. The species, as a rule, are not
quite so free, but some of them thrive ccpially as well
as the garden forms. A'. Rajah, N. Norlhiana, N.
sanguinea, N. alho-marginala and A', hicalcarata are
all more or less difficult to manage, as the conditions
under which they grow in their native haunts are
sometimes not easily imitated. A', ampullaria, N.

Rafflcsiana, N. FhyUaiitphora, N. dislillaloria and N.
Ktnmdijana are usually seen well furnished with good

pitchers.

INDEX.

nlata, 40. excelsior, 23. nigro-purpurea, 30.

ulho-cincia, 2. /atoi.r, 47. nobilis. 42.

albo-iiiiirKiimta, 2. fimhrinla, 33. Northiana, 4.

amabilis, 23. ghltrfsrcns, 16. O'Brieniatia, 33.

Amesiaiia, 23. gracilis. 13. Outraniiana, 26.

ampullaria. 1. hirsuta, 16. paradisa^, 20.

atrosaiiKuinca, 21. Hookeriana, 24. Phyllamphora, 33.

Balfouriana, 49. Hookeri. 24. RafBcsiana, 30.

hicalcarata, 38. hybrida, 17. Rajah, 41.

Burkei, 11. indica, 16. Rowana-, 36.

celebica, 47. intermedia, 29. rubra, 2, 16.

Chelsonii, 28. Kennedyana. 35. Sanderiana.JiO.
cincta, 3. khasiana, 14. sanguinea, 6.

coccinea, 34. Lawrenciana, 25. Sedenii. 15.

Chirtisii, 47. Loddigesii, 24. speciosa, 16.

cvlindrica, 18. Lowii, 50. spuria, 4.

Uicksoniana, 31. Macfarlanei, 51. stenophylla, 46.

distillatoria, 16. macrostachya, 33. Tiveyi, 48.

Dominii, 22. maculala, 17. truncata, 45.

Dormanniana, 19. madagascariensis, 37. Vcitchii, 39.

Dyak, 38. Mastersiana, 7. ventricosa, 10.

Dyeriana, 43. maxima. 47. villosa, 8.

edinensis, 32. Merrilliana, 12. Williamsii, 27.

Edwardsiana, 9. mixta, 5. Wittei, 44.

excellens, 11, 28. Morganiana, 25. zeylanica, 16.

KEY TO THE SPECIES.

A. Pitcher-lid small, refiexed 1. ampullaria

KA.. Pitcher-lid well developed, infleied

over orifice.

B. Lid devoid of keel, spur, or bristles

within,

c. Longitudinal veins of lamina
2-.^; Ivs. sessile.

D. Collar below peristome white-

tomentose 2. albomargi-
DD. Collar below peristome brown- [nata

ish tomentose.

E. Lvs. decurrent.

F. Peristome broadly ex-

panded, purplish green
or purple striped 3. cincta

FF. Peristome expanded, green
and red-striped 4. Northiana

FFF. Peristome expanded, pur-
ple 5. mixta

EE. Lvs. non-decurrent.
F. Peristome red 6. sanguinea

FF. Peristome crimson to pur-
ple 7. Mastersiana

cc. Longitudinal veins of lamina
2-4-' lvs. stalked.

D. Peristome deeply ridged;

pitchers pyriform 8. villosa

DD. Peristome deeply ridded;
pitchers elongate-tubular. ... 9. Edwardsiana

ccc. Longitudinal veins of lamina
6-6: lvs. sessile, non-decurrent.

D. Pitchers strongly constricted in
middle, mouth transverse. . . . 10. ventricosa

DD. Pitchers strongly constricted in
middle, mouth oblique 11. Burkei

DDD. Pitchers large, oval 12. Merrilliana
cccc. Longitudinal veins of lamina

6-6: lvs. se.%'iile, decurrent.

D. St. slender trigonous: • peri'

stome narrow-oblique. . . .... 1.3. gracilis

DD. St. stout cylindric: peristome
roundid, uhlu/ue 14. khasiana

DDD. St. stout cylindric: peristome
elevated into short neck 15. Sedenii

ccccc. Longitudinal veins of lamina
6-6: lvs. petiolate.

D. Pitchers green, reddish or

slightly purple-spotted.

E. Lvs. herbaceous: peri.<itome

green, cylindric 16. distillatoria

EE. Lvs. coriaceous: peristome
green, cylindric 17. hybrida

EEE. Lvs. coriaceous: peristome
expnndid 18. cylindrica

DD. Pitchers richly green and pur-
ple-blotcheil ; peristome pale
green, oblique.
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E. Color of pilchrrs throughout
purpie-i>lotchfd 19. Dormanniana

HE. Color of pilrht-m hfloif

purplc-rcd, al>orc purpti-
Itlotcheif 20. paradisse

DDD. Pitchers green and purple-
Itlolched: peristome olili^iue,

green and purple-striped.

E. Color of pitchers red-purple
with pale green spots 21. atrosanguinea

EE. Color of pitchers green with

heaty purple marbling.'!.

F. Pilcher-wings narrowing
from below upieard,
fringed 22. Dorainii

FF. PUchcr-udngs broad, uni-

form 2.3. excelsior

FFF. Pitcher-wings broad,
doubly fringed 24. Hookeriana

FFFF. Pitcher-wings of various

forms,
a. Lf.-margins ciliate-

toothed 25. Lawrenciana

GO. Lf.-margins hairy:
pitchers yellow-green

with abundant red
spots 26. Outramiana

OGG. Lf.-margins plain:
pitchers yellow-red to

red wiJh fine crimson-
purple spots 27. Williamsii

DDDD. Pitchers like ddd, hut peri-

.stome more or le.-<s elevated

behind into a neck, or widely
expanded.

E. Peristome elevated into a
slight neck behind 28. Chelsonii

EE. Peristotne drrated into a
high neekhihind 29. intermedia

EEE. Peristome elevated into a
high widening neck 30. Rafflesiana

EEEE. Peristome oblique, widely
expanded laterally 31. Dicksoniana

EEEEE. Peristome expanded, ele-

vated into a neck behind. . . 32. edinensis

cccccc. Longitudinal veins of lamina
7-12: Ivs. xtalkcd.

D. Lvs. non-decurrent.

E. Pitcher-wings narrow or [phora
nerved 33. Phyllam-

EE. Pitcher-wings prominent. .34. coccinea

DD. Lvs. slighthi diTurrent.

E. St. finolhi glahrous: pitcher-

wingii expanded 35. Kennedyana
EE. .Si. hairy 36. Rowanae

DDD. Lvs. decurreni.

E. The lvs. greenish red or red
below 37. madagas-

EE. The lvs. of a peculieir dark (cariensis

green: two strong peristome
spines below lid 38. bicalcarata

BB. Lid with keel, spur or bristles within.

c. The lid with basal keel only.

V. Lvs. hairy.

E. Color of pitchers yellow or
greenish red 39. Veitchii

EE. Color of pitchers yellowish
green with purple spots:

lamina usually peltate. . .43. Dyeriana

DD. Lrs. glabrous (except margin in

.V. WilUi).
E. Pitchers green, purple-

spotted 40. alata

EE. Pitchers crimson-purple . . .41. Rajah
EEE. Pitchers brownish red, pur-

ple-spotted 42. nobilis

EEEE. Pitchers tubular, pale green. .44. Wittei

EEEEE. Pitchers crimson: lvs. trun-

cate at both eruis 45. truncata

CO. The lirl with median keel only. .40. stenophylla

ccc. The lid with basal keel and sub-
apical spur.

D. .S'(. glabrous 47. maxima
DD. St. hairy 48. Tiveyi

cccc. The lid with apical spur only . . . .49. Balfouriana

ccccc. The lid with long rough bristle

ha irs within 50. Lowii
cccccc. The lid with shining bristle hairs

within 51. Macfarlanei

1. ampuUaria, Jack. Hriglit green, st. and lvs. when
young msty-hairy: pitcher.s small, green or with few
purple spots; peristome broad, obliquely inclined

iuward; lid .snuill, reflexed. Malava, Sumatra, Borneo,
New Guinea. B.M. 510'J. I.H. 24:272. F.S. 22:2325.—.\n inl cresting type, easy of growth, and often pro-
d\icing dusters of small pitchers.

2. albo-marginata, Lobb. St. and Iv.s. white-tomen-
ti>se when young: pitchers tubular, dull green with
abundant purjile blotches or areolations; peristome
bounded below externally bv a white collar. Malava,

Sumatra," Borneo. G.C. 1872:541,
542. F.S. 22:2:543, 2344.—Grows
in stiff moist clay in native home
(Burbidge), but difficult iinder cult.

A variety with deej) purple pitch-

ers is grown as A'. dlbocUtcta var.

rubra.

3. cincta, Mast. (A^. Norlhiana x
N. (ilho- inargiiiata). Lvs. thick,

deeply amplexicaul, decurrent:
pitchers 13-10x1-3 in., dimorphic,
lower venfricose in inferior, cylin-

dric in .superior half, upper cyhndric
to fimnel-shaped, green flushed with
red and richly purple-blotched

;
per-

istome bounded below by brownish
white felted collar. G.C. II. 21:

576. R.B. 21, pp. 268, 269. Gn.
W. 4:101.—A vigorous and strik-

ing natural hybriil got from .seeds

collected by Burke. In all charac-
ters nearly intermediate between
parents.

4. Northiana, Hook. f. (A'^. spiiria,

Beck). Robust, bright green: lvs.

amplexicaul, deeply decurrent, ses-

sile, thick herbaceous, apex peltate:

pitchers 3-14 x 1-4 in., dimorphic;
lower sub-ovate, pale green with
purple spots, upper funnel-shaped
with recurved base, richly purple-

spotted
;
peristome widely expanded.

Borneo. G.C. II. 16:717. Gn. 23:

492 (as N . Morganiae) . J.H.S. 21:

236. Gn.W.4:105. J.H. 111.44:127.

—Difficult of growth but with lovely

large pitchers. It has been used as

parent for some fine hybrids.

5. mixta, Mast. (A'. Norlhiana x
N. m/ixima). Lvs. amplexicaul,

deeply decurrent, petiolate, elliptic

with peltate apex: pitchers 3-12 x2463. Three old-time
nepenthes.

Much confused in

collections and diffi-

cult to distinguirth : jV.

phytlamphora above,
jV. ktuiainna in tlic

middle, A^. distil-

latoriu below.

13'l-3> ventricose - cylindric,

yellow-green and sparsely purple-

sjiotted below, abundantly flecked

with large spots above; wings nar-

row, or absent below, expanded and
fringed higher; peristome rich pur-

ple. G.C. III. 13:47. G.Z. 20:145.

G.M. .36:7.54. F.E. 16:447. G.W. 10:.527; 14:293.—

One of Tivcy's best hybrids that makes a strong

growth, flowers readily, and has been a parent for some

even finer hybrids.

6. sanguinea, Lindl. Lvs. sessile, deeply amplexicaul,

thick, herbaiteous, oblnng-lanceolate: pitchers 3-10 x

2-3 in., ventricose-cylindrie to cylindric, bright red

to reddish green, wings expanded fringed, or narrow

plain; peristome laterally expanded. G.C. 1849:580;

1872:541. F.S. 22:2343. F.M. 1874:128. Gn.W. 24:.
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504.—Sent about 1S49 from Malaya by Lobb to Eng-
land, but cult, difficult. It yielded the hybrid A'. Ma^-
Itrxiaiia, bxjt i.s now rare in cult.

7. Mastersiana, \'oitch (A^. sanguhiea x A'. AViasi-

Ana). Lvs. sessile, sliRhtly decurrent, glabrous, shining:
pitchers 5-15 x 1 ' 2-3 in., crimson-green with [jurple

spots to unifonnly deep crimson; wings fringed or
nidimentar\-: peristome crimson -green to crimson.
G.C. 21:248, 249. Gn. 23:492. G.W. 9:285. I.H. 3.3:

tils. J. U.S. 21:237.—A beautiful and easily grown
hybrid of Court, but which varies greatly in pitcher-
coloring.

S. villosa, Hook. f. Fig. 24C)2. This is distinct from
all other species here described by its rim, which is

composed [of distant disks that are circular except
for teeth which project down into the pitcher.

9. Edwardsiana, Hook. f. This and the last are
probably the most striking .s))ecies of the genus. Both
are figured in color by Spencer St. John in Life in

Forests of Far East, also by Hooker in Trans. Linn.
Soc. 22:69, 70. The former has a short urn-shaped,
this a long cylindric pitcher. Neither has as yet been
cult. Borneo.

10. ventricosa, Blanco. Terrestrial or epiphytic:
lvs. thick, aggregate round st., sessile, shortly decur-
rent, linear to lanceolate: pitchers in aspect as in A'^.

BurkH but mouth ellii)tic in outline and transverse;
lid with 3 to 4 pau-s of veins. G.C. III. 23:379. Gn. 74,

p. 647. G.M. 44:691. J.H. IIL 43:486.—Near to
though distinct from A', liiirkei, but both are native to
the Philippines. It flourishes fairly well under cool

moist treatment.

11. Burkei, Mast. Lvs. sessile, shghtly decurrent,
aggregate roimd st., linear-lanceolate, slightly con-
tracted above in.sertion: pitchers 3-6x1-2 '2 in.,

dimorphic, lower cylindric-ventricose, upper con-
stricted in middle, ventricose below, widening above;
mouth ovate-oblique, wings absent, surface pale green
or with few purple blotches below, heavily blotched
above; lid equal to or larger than mouth, with 6-7
pairs of veins. Mindoro in Philippine Isls. Var.
excellens, Veitch, has short wide pitchers richly

purple-tinted with dark purjile blotches. G.C. III. 6:

493; 8:184, dese. Gn. W. 7:1.37; 11:153.—This is a
species that pitchers abundantly if kept cut back.

12. Merrilliana, Macfarlane. A Philippine species

with large crimson-green pitchers, that when intro.

may prove valuable for hybridization. Recently
described by the author in Bot. Contrib. Univ. Perm.
3:207, pi. 1.

13. gracilis, Korthals. Plant slender with green to

dull red st.: lvs. sessile, decurrent, elliptic, glabrous,

veins 5-7: pitchers 2—4 x '2-1 in., pale green with
delicate purple flecks or spots, lower cylindric-ventri-

cose with fringed wings, upper cyhndric with narrow
wings or ridges: peristome narrow green. G.C. 1872:542,
desc.—A weedy species of eiusy cult., but shy in produc-
ing its delicate pitchers. It grows in marshy areas in

Malaya, Borneo and Sumatra.

14. khasiana, Hook. f. Fig. 2463. Lvs. sessile, lanceo-
late: pitchers .3-7 x 1-1 12 in., elongate, tubular, green to

reddish green with narrow fringed wings; peristome
green, cylindric; lid oval, green outside, reddish green
inside. B.M. 2629 (as N. Phi/llamphora); 2798 (as A'.

disliUatoria).—Early intro. into cult, from the Khasia
Mts. of E. Hindostan, but now rarely seen. It forms
shoots 30-40 ft. long with abundant long green
pitchers.

15. Sedeoii, Mast. (A^. ? x A^. khasiana). Lvs. half-

amplexicaul, decurrent, lanceolate, glabrous: pitchers
3-5 X 1-2 in., ventricose below, constricted in middle,
cylindric above; wings fringed; peristome cylindric, ele-

vated somewhat into a neck behind. G.C. 1872:.542,

desc. F.W. 1870:321. F. 1872:54. .I.H.S. 21: 237.—

A

hybrid of Seden's that is often and well grown in

American greenhouses.

16. distillatoria, Linn. (A^. hidica, Poir. A^. zeyldnica,

Raf. A', hirsida var. glabrescens, Smith. A', ritbra,

Nichols. A'. zeyU'inica var. riibra, Beck. A'^. speciosa,

Hort.). Fig. 2463. Plant bright green, rather slender:

lvs. petiolate, half-amplexicaul, glabrous, elliptic-

elongate: pitchers 3-5 x 1-1 3 2 in., dimorphic, pale green
to dull crimson, lower ventricose below, tubular above;
wings wide, fringed, narrowed from below up; mouth
nearly transverse; upper cylindric, wings rudimentary,
mouth oblique with short posterior neck; peristome
cylindric green. P.M. 4:1. L.B.C. 11:1017.—A some-
what unattractive species from Ceylon, that has been a
parent of several hybrids.

17. hybrida, Mast. (A^. khasiana x A'', grdcilisi).

Lvs. amplexicaul, decurrent, semi-petiolate, elongate-
lanceolate: pitchers 3-5 x ?4-l in., cylindric, slightly

constricted in middle, green or somewhat purple-
.spotted (var. maculala); wings shallow ciliate. G.C.
1872:542, desc. J.H.S. 21 : 1897:238.—A hardy freely

pitchering though rather unattractive type that usually
catches abundant insect prey in greeiihouses. Raised
by Dominy about 1863, and sent out by Veitch in

1866.

18. cylindrica, Veitch (A'^. dislillatbria x N. Veitchii).

St. ascending: lvs. obovate or oblanceolate with reddish
midrib: pitchers 5-7 x 1-2 in., ovate-elongate or sub-
cylindric, pale green with few small purple spots; wings
narrow, interrupted below, fringed above; peristome
expanded, yellow-green. G.C III. 2:521.—A rather
unattractive hybrid that is now rare in cult.

19. Dormanniana, Williams (? A'. Phylldmphora x A'^.

Sedcnii). Lvs. elliptic-lanceolate, margin finely ciliate,

veins .5-6: pitchers 4-6 x 2-2 ) 2 in., cylindric-ventricose,

green and purple - blotched ; wings fringed or dentate,
narrowed upward; peristome pale green. G.C. II. 17:

.525. Gn. 27:496.—A pretty hybrid of doubtful
parentage that was raised by Taplin and sent out by
Williams.

20. paradisae, Hort. Parents probably similar to
A^. Lawreticiana, but pitchers richly purple-red below,
yellow - spotted above.—Sent out by Williams in

1883.

21. atrosanguinea, Mast. (? A'', distillatdria x A^.

Sedenii). Pitchers ventricose below, cylindric above,
reddish purple with pale green mottlings; wings
fringed wide below, gradually narrowed above; peri-

stome cylindric, oblique, pale green and purple-striped.

G.C. II. 17:827.—A Taplin hybrid that grows readily

and pitchers freely if kept cut back.

22. Dominii, Veitch (A'^. Rafflesidna x ? Bornean sp.

probably A', gracilis). St. dark red: lvs. amplexicaul,

decurrent, petiolate, lanceolate: pitchers 3-5 x 1-2 in.,

ventricose below, contracted toward mouth, mottled
green and dark purple: wings narrowing from below
upward, fringed; peristome unifonn, elevated into a
neck behind. J.H.S. 21 :23S.—This, the first artificial

hybrid, vios raised by Dominy about 1860, and is still

a favorite of easy cult.

23. excelsior, Williams (N . Rafflesiana x A^. Hook-
erU'ina). St. and lvs. at first densely tomentose-pubes-
cent, at length glabrous: lvs. petiolate elliptic: pitchers

cylinflric-ventrico.se, pale green with deep purple spots

and blotches; wings wide, fringed; peristome cylindric,

elevated into a neck behind.—.-Vmongst the best of

Taplin's hybrids, as the pitchers are freely produced
and are sliaqjly marked, while the plant grows well

and pro]), readily. A'. anidbiUs and A^. Amesiiina have
the same ])arentage anfl are nearly related in aspect.

24. Hookeri^na, Lindl. (;V. Lnddigiui, Baxter. N.
Hodkeri, Alphand). Fig. 2462. Plants strong, young
parts covered with brownish white pubescence: lvs.

amplexicaul, petiolate, elliptic-lanceolate, veins 5 with
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mdiatiu): norws: pitchers 2-o x 1-3 in., iliniorphic;

lowTr subjiloboso, pale groiMi with extoiisivo puiplo

Wotchinps; winjjs iiinplo, doubly frinpoil; ii|)por fiiniu'l-

shapod winp; narrow -not fringed, mouth obhqiie ele-

vateil into a neck behind. G.C. II. ll>:Si:5. l.U. 41, p.

14o. O.W. -2:151. A.C.. 1S:S77.— .\ vifionnis, allrae-

tiveand ainenabh^ plant that hears

abinidant ])itelier.-< of rieh coloi-

in;;. Tlie writer repirds it as a
natural hybrid from Horneo be-
tween A'. ampiiUarid and \. h'<if-

/Ifsiana, as it blends jiarental

characters of these.

2.5. Lawrenciana, IMast. (? A'.

PIn/Uiimphora x A'. Ilookcriana).

Lvs. lanceolate, margins finely den-
tate-cihatc: pitchers 3-5 x 1 '2'-

in., vcntricose below, cylindric

above, pale firccn with heavy pur-

ple markings; wings ex])ande<l,

fringed; peristome pale green and
red-striped; lid oval. G.C. II.

14 : 40. I.H. 29 : 400.—One of Tap-
lin's hybrids, and nearly resenil)-

ling A'. Mnrqaniana which seems
to have had the same parentage.

26. Outramiana, ^\illiaIns. One
of Taplin's hyl)rids of doubtful
parentage l)ut probably A'. Scdcnii

X A'. Ilookcriana, therefore clo.sely

like the following hybrid. F.M.
1S79:3.S4. F. ISSO, p. 156.

27. Waiiamsii, Mast. (? A^.

Siilcnii X A'. Hookcrinna). Lvs.
shortly petioled, lanceolate, mar-
gin slightly hairy: pitchers yellow-

red with Ttuinerous and varying
bright red spots. G.C. II. 14": 40.

Gn. 27:496.—Frequent in plant-

houses.

28. Chelsonii, Veitch (TV. Hook-
eriami x A'. Dotiiiiiii). Lvs. petio-

late, glabrous, oblong: pitchers

3-4xl'2-2}'2 in., broadly ovate,
yellowi.sh green with i)urj)le spots;

wings narrowing from below up-
ward, fringed; ])eristome oblique,

pale green and red-striped, lid

green along middle, jiurple-spotted

laterally. G.C. 1872:.542 desc.

Gn. 23:492. J.H.S. 21:2.37, 2.39. G.Z. 23:121.—

A

ver>' commendable hybrid of Seden's raising. Var.
ixcellens is the same a.s A', edinensis (No. 32).

29. intermedia, Veitch (? N. hirsiita or N. grdcilis

X A'. Rafflc.-nana). Lvs. petiolate, lanceolate: pitchers
5-8 X 2-3 in., ovate, slightly ventricose below, green and
abundantly .small purj'le-spotted ; wings consi)icuous

fringed; peristome cylinflric, greatly elevated into a
neck behind, pale p^een with pur|)le stripes. G.C.
II. 17:179. F. 187.5, p. 2.57. Gn. 11, p. 429. G.Z. 21:
265. J.H.S. 21:237, 238.—A pretty, common, and
ea-sily grown hybrid.

30. RafBesi^na, Jack (A^. Handeruina, Burbidge).
Figs. 2462, 21tj4. Lvs. long-petioled oval to lanceolate,

like the st. white tomento.se when young, at length
glabrous: pitchers 3-7 x2^ in., dimorf)hic, lower urn-
shaped, uppftr funnel-shaped, pale green with varied,

purple spots and blotches; j)eristome unifonn, much
elevated into high neck behind; pitcher within with
triangular glaucous conducting and lower shining
detentive area. B.M. 4285. F..S. 3:213, 214; 10: 1698;
22:2343. F. 18.5f):77; 1872, p. 221. C,.C 1872:1104.
F.S.R. 2:11.3, desc.; 3:280. G.Z. 30:265.—Native from
Malacca to Borneo and Sumatra, it was early brought

2464. How the
pitchers change their

shape.

The earliest and
best are muK-ahaped
ones; the topmost
pitchers of old and
tall plants arc cylin-

drical. N.Rafflesiana,
both from same plant.
Adapted from B.M.
4285.

to Eu., .and is a parent of many hybrids. A', n'lgrn-

piirpitrca, IMast. (C!.C. II. 18:429) is a dark pur[)le

form with almost white spots.

31. Dicksoniana, Lindsay (A'^. RaMcsiana x A'^.

Vc)lchii). Lvs. petiolate, deeply amplcxicaul, blade
ellijitic-obovate, spar.sely hairy beneath: i)itchers 4-8
x 2-3 in., cylindric-ventricose, somewhat villous, pale
green with abundant purple blot dungs; ))eristome

ol)li(iue, wide, pale green willi i)ur])le slrii]es; lid oblong.
G.C. 111. 4:.543, desc. Gt. 38, \). ItiO. 'I'r. Hot. Soc.

ICdin. 18:236. Gn.W. 6:25.—A beautiful hybrid that
was raised by Lindsay in the Edinburgh Garden, but
which is subject to If.-spotting and scale.

32. edinensis, Lindsay {N. Raffli'iddna x A''. Chi'l-

sonii). Lvs. petiolate, lanceolate: ])itchers 3-6x2-3
in., ovate, slightly ventricose, yellow-green with dark
purple spots; wings ex])anded, widest below, fringed;

peristome wide, subcylindric, slightly elevated into

neck behind. A.F. 7:381.—Raised in the Edinburgh
Garden by Lindsay, and a pretty hybrid when well

grown, but rather difficult of treatment.

33. Phyllamphora, Willd. (A^. macrostachya, Blume.
A'. Jimhridta, Blume. A'^. O'Bricniana, Rod. Phyl-
lamphora mirdbiiis, Lour.). Fig. 2463. Lvs. petiolate,

light green, herbaceous, glabrous, veins 6-10 pairs,

margin dentate-cili.ate: pitchers 3-6x1-1 '2 in., sub-
cylindric, slightly inflated in lower half, pale green to

red-green or red (A^. 0' Brieniana) ; wings narrow or as
cords; peristome cylindric, transverse, green rarely red;

lid orbicular. B.M. 8007. I.H. .37:116. Native" from
S. China to Borneo, Sumatra and N. Guinea.—It was
first cult, nearly a century ago, and has been parent of

several hybrids. It varies in shape and color in difTerent

localities.

34. coccinea. Mast. {N. Hookeriana x A'^. Phyllam-
phora). This has i>robably the same parents as A^^.

Lawrenciana and A''. Patcrsonii and mainly differs in the
more generally pur]5le-red surface with yellow-green
marhlings and"spots. G.C. II. 18: 169. I.H. 41, p. 143.—
It combines very fairly the good points of both parents
in being an easily grown, abundantly pitchered and
attractively colored type.

35. Kennedyana, F. Muell. An Australian species

very near to A'. Phyllamphora that was grown from
1880 to 1890 and now is rare or lost to cult. G.C. II.

17:2.57.

36. R6wanae, F. M. Bailey. Plant stout, erect:

pitchers large, dull crimson - green to crimson; peri-

stome cylindric in front, exTianded widely behind. G.C.
III. 22:338, de.sc. J.H.S. 22: 192.—An Australian spe-

cies, first found and illustrated by Mrs. Ellis Rowan,
and which may yet be a well-loiown horticultural form.

37. madagascariensis, Poir. The most outlying spe-

cies of the genus and native to Madagascar. It forms
low upright iilants 2-3 ft. high, and bears deep crim-
son pitchers. It has been intro. repeatedly into French
and English stovehouses, but seems to die off rather

quickly. (I.e. II. 16:685.

38. bicalcarita, Hook. f. (A''. Dyak, Moore). Plant
tall, stout, yellow-green: lvs. petiolate, large, with 8-14
veins: pitchers goblet-shaped, yellow to brownish or

reddish green, rarely almost brick-red; wings con-

.spicuous; peristome with 2 long sharp descending
spines behind: fls. in long loose panicles. N. W. Borneo.
G.(;. II. 13:201. I.H. 28:408. Gn. 33. p. 29.—

A

remarkable si)ecies, but very difficult in cult.

39. Veitchii, Hook. f. Fig. 2405. St. creeping, hairy,

epiphytic: lvs. alteniiite, petiolate, decurrent, elliptic to

obovate: pitchers 4—8 x 1 }-2-'^ in., yellow-green to red-

dish hairy; wings exjianded and fringed or rudimentary;
j>eristome pah- green or red-green, widely expanded
behind (Fig. 24f)5); lid yellow-green with strong basal

keel within. B.M. 5080 (as A^. villosa, in error). G.C.
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1S72:54-J, desc; II. 10:781 ; 1,S:,S(),S {as N. santjulnra, in
error); 111. 20:2;«), dose. F.lM. 1877:205. l.H. 2:5:1<)2.—.\ uiiiiiuo si)ccio,s from Borncii that h:»s been ;i parent
for many of tlie l)efit hybrids.

40. alata, Blanco. Plants terrestrial or epiphytic: st.

tri};onoiis: Ivs. aniplexieaul, petiolate, elliptic-laneeolatej
nerves 3, rarely 4 pairs: pitehers somewhat dimorphic,
cylindric-ventricose to cylindric, tinely stellate-pubes-
cent

; wings rudimentary below, widening and fringed
above; peristome oblique, slightly elevated into a neck
behind; lid broadly cordate with internal basal keel.
FI. Filip. ed. 3:Ili 214; IV. 173.—As yet not intro.
from the Philippine Isls., but of bright color and grace-
ful shape; descrs'ing therefore of attention.

41. Rajah, Hook. f. Fig. 2402. St. upright, stout:
Ivs. large, thick, coriaceous: mature pitchers 5-9 x 3-5
in., red-purple or green-purple; wings widening from
below upward, fringed; peristome widely expanded with
undulate margin, deep crimson; lid large corilate. Tr.
Linn. Soc.^22:421. G.C. 11.10:493. Gn. 22, p. 122.
F. 1883:107. B.M. 8017.—A magnificent species from
Kinabalu, Borneo, that is difficult under cult. Moore,
of Glasnevin, has succeeded well by growing it in a
"filmy-fern atmosphere."

42. nobilis, Veitch (A'', sanguinea x N. mdxima var.
supcrba). Lvs. slightly stalked, thick, herbaceous,
elliptic-oblong, peltate at apex : pitchers 0-9 x 1 } 2-2 in.,

cylindric, brownish red with scattered purple blotches;
wings e\-panded ciliate; peristome oblique criniison-
purple, outer margin wavy; lid with shallow basal crest.
G.C. III. 45:25.—A striking hybrid with richly mot-
tled interior to the pitchers.

43. Dyeriana, Macfarlane {N. mixta x A'^. Dick-
sonuina). Lvs. petiolate amplexicaul, decurrent, oval
to elliptic-obovate, apex often peltate: pitchers 5-12
x2-3,'2 in., cylindric-ventricose, yellowish green with
abundant purple spots and blotches; wings wide, long-
ciliate

;
peristome widely ex-panded and elongated some-

what into a neck behind; lid with prominent external
keel. G.C. III. 28:2.57; 38::325, desc—A splendid
hybrid that grows readily, and forms large pitchers. It
was raised by Tivey and sent out by the Veitch finn
in 1900.

44. Wittei, Veitch (A'', stenophxjlla x A'', mdxima).
Lvs. deeply amplexicaul, petiolate, with ex-panded
winged base, elliptic-obovate with rounded or peltate
apex: pitchers 3-7x>^2-l}2 in-, tubular with brov\Ti
pubescent girdle below peristome, pale green with red
or purple areolations; wings intermediate between those
of parents; lid with basal median-keel within. .I.H.S.
21:238.—Raised by M. Witte, curator of Leiden Gar-
den, it is very nearly between the two parents.

45. truncata, Macfarlane. Lvs. large, petiolate,
lamina truncate at base and apex: pitchers large,
urceolate, crimson; wing narrow or cord-like; peri-
stome widely ex-panded, imdulate without; lid small,
keeleri at base within. Bot. Contrib. LTniv. Penn.
3:207, pi. 2.—A remarkable species collected by W.
J. Hutchin.son during 1907 in Mindanao, Philippine Lsls.

40. stenophylla, Mast. Lvs. petiolate. elliptic-lanceo-
late, If.-veins 3: pitchers .3-5 x J2-I in., tubular, slightly
ventricose below, jiale green with abundant iiurple
spots and areoles; wings nerve-like below, slightly
expanded in middle, fringed toward mouth; lid with
internal ba.sal keel. G.C. III. .8:240, desc; 11:401.—

A

neat, graceful and richly colored species from Borneo,
but hard to grow. It is now rare in cult., but its hybrid
N. Witlei is fairly easily grown.

47. maxima, Reinw. (iV. cclcbica, Hook. f. A^. Cur-
tliii, Mast. A', fallax, G. Beck). Lvs. amplexicaul,
petiolate, elliptic with brown ciliate margin: pitchers
dimorphic to trimorjihic, lower ventricose below, cylin-
dric .above; wings ex-panded, fringed; middle pitchers
cylindric with narrow unfringed wings; upper fvumel-

135

shaped with wings reduced to cords; all pale green,
heavily blotched or overlaid by purple areoles; peri-
stome cylindric in front, expanded and undulate pos-
teriorly, green-purple to dark purple; lid cordate with
basal crest and subapical spur within. G.C. III. 2:089;
6:001. B.M. 7i;38. l.H. .35:.59.—A richly colored spe-
cies that is native to Celebes, Borneo, and N. Guinea,
and that was intro. by Curtis from Borneo. It thrives
well, flowers freely, and has been a parent of some
striking hybrids.

48. Tiveyi, Mast. (A^. mdxima x A^. Vhilchii). Lvs.
amplexicaul, decurrent petiolate, elliptic-obovate,
apex peltate: pitchers .3-10 x 1 3^2-3 in., cylindric, yellow-
green with many large irregular purple blotches; wings
imperfect below, expanded and fringed above; peri-
stome widely expanded and undulate laterally, elevated
into a neck behind; lid inside with basal keel and
subapical spur. G.C. III. 22:200, 201. G.M. 40:.599.

J. H.,S. 21:238.—A large strong and cultivable hybrid
that was raised by Tivey. It promises to become a
favorite type.

49. Balfouriana, Mast. (A'^. mixta x A^. Mastersiina).^
Pitchers 5-10 x 2-4 in., cylindric-ventricose, green with
few large purple
spots over surface
or mainly toward
peristome; wings
large, fringed

;
peri-

stome expanded,
purple and green-
striped ; lid with sub-
apical spur. G.C.
III. 26:91.—A strik-

ing and fairly easily

grown hybrid that
was raised by Tivey,
and which blends the
parental characters
of N. Northiana, N.
maxima (N. Curtisii),

N. sanguinea and N.
khasiana.

.50. Ldwii, Hook. f.

Fig. 2402. A striking

species from Kina-
balu that bears large
yellow-green leathery
pitchers, shaped as in

Fig. 2462. It has not
been intro. into cult.

51. Macfarlanei,
Hemsl. .\ Mal.ayan
species with oval or
funnel-shaped pitch-
ers that are green,
with extensive deep
claret areolations.

The lid bears long
hirsute bristles
within.—Not yet in

cult., but a i)romising
species for hybridiza-
tion.

\'. AIli/}Uii^=N. Northiana xN. marima.

—

N. atropurpurea=N.
sanguinea X N. maxima var. superba.—.V. Boisiana^N. Tiveyi X N.
Morganiir.

—

N. compdcia^N. Hookeriana X N. Phyllamphora.—A''.

C'htrtii^N. (?) X N. Dominii. A hybrid of Court that is rare in cult.
G. C. II. 16:84.5.—Af. Desliigei=N. Tiveyi x N. mixta.—A^. exceha=
N. Veitchii x N. sanguinea.—A^. Fournihi^N. Northiana X N.
mixta.—A^. Gamerii—H. Tiveyi x N. mixta.—A^. GauHeri=N.
Northiana xN. mixta.

—

N. ffrrfni/r»=N. maxima var. superba xN.
Northiana var. pulchra.—.V. fh-riri/rina^N, Sedenii x N. Hookeri-
ana. I. H. 4:1.5; 29:460. G. W. 14:2n7.—A'. lo?,aicauMla=N.
maxima var. superba X N. Northiana var. pulchra.—.V. Merciiri^
N. Northiana xN. mixta.—.V. /'d(crsonii= N. Paradisa'.

—

N.Paul-
lii. Hort.=?—.V. iricturata=N. Dyeriana. G.M. 46:677. F.S.R.
2, p. m.—N. RatcUffiana=^. Hookeriana X N. Phyllamphora. G.Z.
26:241.—.V. TemiUiinsis='S. maxima var. superba x .\. Northiana

2465. Nepenthes Veitchii, notable

for its wide rim.
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1 k— V n>kii<M=\ HookcrianaxN. Phyllamphora. G.C.

x'\ Courlii. A rari and rather unattrurtiv.- hybr^. O. C. lU. 4.

.«-N.HooUcrian»x^^ Ph>na„.,hora. C^.^C.^U^., .n3^^

N£PETA (Latin, )iorli:ips from Ncpett-..Mi Etni-

rian oitv^. LabidUr. This proup inc u.ios catop, grovmd

ivy an.l" some other hardy pereniual herbs of the easiest

"'po^nnitU or annual liorbs, tall an.l erect, or dwarf

and more or less trailinp: Ivs. dentate or mciscd, tlie

2466. Leaf of catnip.

^457. Catnip.

—

Nepeta Cataria.

(X3)

floral ones like the rest or reduced to bracts, whorls of

fls. crowded in a dense spike, or m a loose o-me rard^y

few-fid and axillary; fls. blue or white, seldom yellow
,

caU-xl ^nerved; corolla somewhat 2- ipped
,
upper Up

strkieht or erect; lower lip spreading, :Mobed with the

la ge center lobe concave; perfect stamens 4 in pmrs

the 2 shorter ones in front; ovary 4-parted. The Renus

s placed near Lopanthus and Dracocephalum, and is

characterized as follows: calyx tubular, ^hc rn^uth

straight or oblique, .^-toothed; stamens usually parallel,

ascendine; anther-cells divergent or divancate.-

- About 150 species, mostly in tl.e northern hemisphere

outside the Old World tropics.

C^nip is a familiar wee.l near dwellings and bams.

Cats are fond of it, an.l catnip tea is a ,.ungent memory

w-ith those who have survive.l the era of homely simp es.

The seeds of catnip are still ofTere. .
Ground ivy (N

Lderacea) also grows wil.l in .\merica, and a form of

it wUh variegated foliage is cultivated for edging

flower-beds or covering banks an.l stones. It is hardy

in light well-<lrained soils, but sometimes winter-kiUs

in moist soiLs. It is also use.l in va.ses and bii^skets iV

he'teracea is a perennial creeping l>lant of e;isy (U turc

tn ™oose, rich, fairiy m.,ist soil n .-.ther shade or

full sGnlight, but to be luxuriant m the open it should

have a moist rootage. It is a vj;r>' rapid grower ami s

therefore often trouble.some when panted with oth. r

low-growing plants. It is very useful as a ground-cov-

ering in shnifeberj- borders and shady places generally,

particulariy where it can hang over curbs or edgings

or where a good sward cannot be secured.

A. Blossoms small, rather inamspicvmis.

B. Color of fls. white or nearly so.

CatAria, Linn. Cat.s.p or Catnep. Cat>iint. Figs.

2W> 24fi7. Perennial, dens<-ly downy, pale green: St.

rather stout, tall and erect: Ivs. heart-shap.'d, green

above, whiti.sh below, crenate, stalked: corolla nearly

white, or pale purple, dark-<lotted. Blooms from July-

Xov. Eu., Orient.

NEPETA

BH. Color of p. blue.

Iierleracea Trev (A'. Clechdma, Benth. Glecbma

hMv UnnT Gi«..'N.> ivv. Gi...-oveu-t.,i.:-

C oiNi). F.K.1.D Balm. I'lg. 24(iS. Pen'mual, hairy:

ereV,.ing sts. leafv, making a .lens.' mat: Ivs. roun.hsh

more .1. eplv notchcl at tl.e base than .'atnip, and gr«-n

n both sides, the floral ones like the others, not re-

1 ...a to bracts as in the other kin.ls here described,

llJw.-r p..tioles longer than the Ivs,: whorls axil .ary,

few-n.l., blue. Nat. from Eu. Asia ( .L.A. 2,^..>7

BB 'J-ST O W. 9, pp. 244, 24.';; 1.?, p. 558—Other

old vernacular names arc alehoof, cat's-f.)ot, gill, giU-

', gi^"go-bv-the-grouiid, hayhof,., haymaids, hove,

tunh.»)f, cree-ping charlie, robin-run-away, g.l-runover,

crow-vituals, wild snak.-r.iot, he.lge-mai.ls March

Ju e-The green-lvd. form is less cult, than yar.

variegata, Hort. (.V. hnlcracca. Trev., var. vanegala,

Hort.).

AA. Blo.fsomti larger, showy, blue.

B. Lvs. not notched at the base.

macrantha, Fisch. Erect plant branching, nearly

gl"r,"is: lvs. short-stalked, ovate-Uceolate green .m

b th si.lcs: cvmes peduncled, few-fld.; fls. 1 m. long,

bracts ininute. Altai. B.M. 218.5 (as Dracocephalum

sibmcum).-?Tov. by division of underground sts.

Wnsonii, Duthie. Allied to N. macrantha: h(5rba-

ceous perennial, 2-2,12 ft- high: lvs. shortly staked,

the uiiper subsessile, ovate-obl.mg, ^/2-'[M m-
\"^f'

obtuse, crenate: fls. in .listant whorls, short-stalked

corolla violet, about 1 in. long, with a slender tube

white at the base, curveil and enlarged above. W.

China.
BB. Lvs. notched at base.

c. Fls. pedicelled.

grandifldra, Bieb. {N. meliss^fdlia, Pers.). Height

20 in. or more: plant neariy glabrous, green, st. erect

an.l branching: lvs. short-petioled, large, long, heart-

shape." crenate-margine.1: corolla with upper segm.

awl-shaped, much shorter than the violet, hairy lower

segm; calyx-lobes long pointed; fls beautiful blue,

llnowm in gardens as N. argcntea, Hort., N.grdndis,

Hort , N. incana., Hort., N. IcucriMes, Hort. Summer.

Caucasus.

2468. Nepeta hederacea about

a tree trunk.
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betonicaefdlia, C. A. Mey. I ppor Ivs. green on both
sides, notcheil at base, anil eordate: braets a half

shorter than the calyx: fls. pedioelled in dense heads:
racemes sini])le, short; calyx elongate, villous, hardly
tiilated. Caucasus.

Veitchii, Duthic. Perennial, herbacco\is: whole
plant covered with minute rather hispid hairs: st.

1-1 '2 ft- high: Ivs. narrowly oblong, lanceolate, 1-2

in. long, acute, cordate at base, crenate-dcntate,

rugose; the lower stalked, the ujjper without petioles:

fls. in distant whorls; corolla light blue, about I'a in-

long, with a long narrow dcflexed tube. W. China.
G.C. III. 40:334.—A recent intro. Handsome.

cc. Fls. sessile.

Mussini, Spreng. Diffuse: branches many, ascend-
ing: Ivs. green above, whitish below: racemes un-
branched; bracts much shorter than the caljTc: Ivs.

small, heart-shaped, blunt, deeply notched: corolla

blue, darker spotted. Caucasus, Persia. R.H. 1S91:
300. B.M.923 (A', longiflora). Gn. 72, p. 563; 74, p.

413; 78, p. 518. A. C. HoTTES.f

NEPHELIUM (an ancient name transferred from
the burdock, because of some similarity in the rough
fruits). Sapindncese. Oriental tropical trees, some of

them prized for their fr.; species more than 30. Four
frs. prized in the Orient have been referred to this

genus, the litchi, longan, rambutan and pulassan, the
last one not having a general reputation. Recent
botanists, however, separate these into the genera
Euphoria, Litchi and Nephelium. The characters of

separation are: Euphoria. Fr. tubercled with rugose,

flattened, sometimes indistinct tubercles; arU free;

embrj'O straight, radicle at the base of the seed: petals

present; sepals imbricate: includes the longan or long-

yen (E. Longana, Lem. Nephelium Longana, Cambess.
See Euphoria). Litchi. Fr. tubercled with angular
prominent tubercles; aril free; embryo straight, radicle

at the ba.se of the seed: petals wanting; sepals valvate,

small: includes the litchi (Litehi chinensis, Sonn.
Xephelium Litehi, Cambess. See Litchi). Nephelium.
Fr. echinate-muricate, sometimes smooth; aril adnata
to the seed; embryo curved, the radicle near the apex
of the seed: petals wanting, in some species present;

sepals valvate, small.

The three species mentioned above may be dis-

tinguished by the Ivs. a-s follows: The longan has
usually 4 pairs (2-5) of Ifts., coriaceous, strongly veined,

acuminate but more or less obtuse at point, 2-4 in. or

more long; the litchi has usually 3 pairs of Ifts., coria^

ceous, indistinctly veined, glaucous beneath, obtusely
acuminate, 2-5 in. long; the rambutan has usually 2-3

or more pairs of Ifts., chartaceous, strongly veined, often

obtuse, 3J2-7 in. long; the midrib is somewhat raised

above, impressed in the two preceding species. The
longan Ls offered both in S. Fla. and S. Calif. It is said

to have been intro. in Calif, proliably 25 years ago; it is

also reported that the litchi and Alectryon excelsum
have been sold for the longan. L. H. B.

The rambutan, pulassan and longan.

The rambutan (Nephelium lappaccum, Linn.) and
the pula.ssan (A^. mutabile, Bhnne) are commonly cul-

tivated in the Malay archipelago, where they appear to

be in<ligenous. The longan (.V. Longnna f>r Euphoria
Longana), said by De Candolle to be a native of India,

is considerably hardier than the first two, and is found
as far north as southern China, where it is rather
extensively grown.
The rambutan is seen in almost every garden about

Singapore and Penang, and its fruit is one of the most
delicious of the region. The tree, which grows to a
height of 35 or 40 feet, is erect and stately in appear-
ance, with compound leaves compo.sed of five to .seven

pairs of oblong leaflets about 4 inches long. It is com-
monly stated tliat there are eight or ten varieties of the

rambutan, but these appear to differ very little from
one another, and are rarely propagated by grafting or

layering. The fruits are produced in terminal clusters

of not more than ten or twelve, and individually are

the size of a small hen's egg, oval in form, and covered
with soft fleshy spines J^ inch in length. The color is

bright crimson, occasionally greenish or shaded with
orange. The pericarp is thin and leathery; to eat the

fruit the basal end is torn off, exposing the whitish,

translucent juicy pulp or aril, which, with a slight pres-

sure on the a))ical end of the fruit, slides into the mouth.
The flavor is aciilulous, somewhat suggesting the grape,

and generally considered by Europeans very pleasant,

though not equal to that of its relative, the litchi. An
oblong flattened seed nearly 1 inch in length is inclosed

by the aril.

The pulassan is often confused with the rambutan,
which it greatly resembles, but is distinguished by the

shorter blunt spines and the aril separating more
readily from the seed. The flavor is sweeter and gen-
erally preferred to that of the rambutan.

It is not known that either of these species has ever
fruited in tropical America, their culture being limited,

practically speaking, to southern Asia. They are usu-
ally grown from .seed, but layering and grafting are

often used to perpetuate choice seedlings. The gootee
method, described under Litchi, is successful.

The longan, called by the P>ench "a-il de dragon,"
or dragon's eye, greatly resembles the litchi except in

its smaller size and inferior flavor. It ripens later than
the litchi and is very popular among the Chinese, quan-
tities of the fruit being sold in Hong Kong and Canton
during late summer. It has been introduced to the
United States and planted in both Florida and Cali-

fornia, where it fruits abundantly and appears to

thrive, when grown in locations which are protected
from .severe frosts. The fruits, which are produced in

large terminal clusters, are J.-2 inch in diameter, spheri-

cal, with a thin leathery pericarj) and whitish, gelatin-

ous pulp or aril inclosing a shiny brown seed the size of

a bean. The flavor is generally considered rather insipid.

As a stock on which to bud the more tender litchi the
longan may have considerable value, although its growth
is rather slow. p. w. Popenoe.

NEPHRODIUM. A name used by some botanists,

especially in England, for species of Dryopteris, which
see.

NEPHROLEPIS (Greek, kidney^ scale, alluding to

the shape of the indusia) . Polypodiacese. Sword Fern.
A group of tropical and subtropical ferns.

Leaves pinnately divided; pinnse articulated or

jointed, the veins free-forking, the sori on upper forks

of the veins and with kidney-shaped indusia which are

attached inwardly.—Four species are in more or less

common cult. Of these, A^. exaltala is the most impor-
tant as it is best adapted to general cult, and also it

has given rise to a large number of important horti-

cultural varieties. It is, perhaps, safe to say that this

species and its varieties constitute the most important
single species of fern in cult, for house purposes. The
three other species have each given rise to a few vari-

eties but none of them is well adapted to house con-

ditions, so that they are mainly confined to green-

houses.

In the index that follows most of the names belong
to varieties of N. exaltala, or more accurately to varie-

ties of N . cxaltata var. bosloniensis, but in the trade they
are covmted a-s species and are given specific names.
Technically N . elegaiituisima should have a much longer

name if its true relationship were to be indicated. To
illustrate, eleganti.'fsima is a variety of Fiersonii, which
is a variety of hoslonien.sis an<l this a variety of the
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oriKinM siK-cics .V. ijrnllala. Thus its snout itu; i.:iino

,. i.r..iHTlv S.,xaltoUi vnr. boxhmkn.s-is var. / -<r.s.>»a

var J,„auli.<sima. Iiv-tho prosont troatmont tho trade

iiaiiu-< an- used, but in cininoct ion with the .loscnptions

llu- orittin of oaoh fonii is civon whoii known. 1 1''' '"''«

inc-huics all tho nanios that havo boon mot. allhouRli

no information has boon available ro-anhny; some o

them. Vcrv few of tlie iMishsh varieties are ^rown at all

in the U. S'. English varieties are uuheateil thus: (1^).

Melhixisofculliiadoii.

In cener:U. nephrolopis must be propat^atod entirely

In- runners. Few if any spores are produocd by ho

varieties. As a plant eomes to be a year or so old, the

leaves develop the usual fruit-tlots or son, but when

examined under the miorosoopo it appears that tliese

consist of abortive sporanpia or spore-Ciises and eon-

tain no spores. It is probable that siiores are devolojiod

occasionallv, but so rarely that this method can not be

used in proVapatinj: now plants eoinmoroially. A vigor-

ous plant will, however, produoe mimorous runners

wliieh spread in all direetions and take root, starting

new plants in this way. It is eustomary to ra.amtain a

number of stoek plants planted out in benehes from

whieh new runners ean be plueked ivs needed. Ihis also

gives a good opportunity for the production of new

^''xew "varieties of commercial value do not appear

yen- frequently in the commoner varieties. Most o

the" present stmidard varieties have been propagated

from single original plants, although there are cases of a

certain {\"pe of variation occurring simultaneously with

different"growers, one of whom might count it worthy ol

introiiuction while another would disregard it.

• \\\ growers unite in acknowledging the original iSos-

ton form as the best grower of all and it ajipears also

that there is a greater demand for this fonn than lor

any other. The next most pojiular fonn is^^probably

N Scnttii, with .V. ekganlissima the third. Teddy Jr.,

and the large frilled forms, .V. Ilarrisii and N. Roose-

vellii, are also grown by most dealers.
, i

There are two main methods of growing nephrolepis

for the market, the pot method and the bench inethod.

In the former, stock plants are grown, planted out m the

benches, from which new runners are picket from time

to time These are then potted in 2i2-mch pots and

transferred to larger pots as becomes necessary, in

the bench method, the runners are planted out in tne

benches and grown to good size when they are put

into pots, perhaps 6 inches, and kept till rooted, and

It" would appear that the pot method should produce

plants which would be better suited to t^hrive m house

conditions, owing to a better estabhshmenfc of tiie

roots. Then, too, the leaf-growth should also be better

as the transfer from the bench to th.; full-siz(^d pot would

tend to sUip vigorous growth for a wlule.

Some growers market almost their entire product

in the form of the bench nmners. This t.f cour.se is

entirely wholesah; trade. Such runners bring from 4 to

5 cents in thousand lots. When sold in pots, the l)nce

depends on the size of the pot. The various kinds bring

in general the same prices. Wc^U-grown plants in t)-in('h

pots sell wholesale at .50 cents apiece.
^, . , -,

These ferns are grown from Maine to I'lorida. in

general, a supply from near at hand is better than one

coming from a distance. A lot of Boston runners (5,(X)0)

obtained from Florida and grown in Massachuset^ts

were recently seen which were most unsatisfactory. At

the end of a month there had been scarcely any growth,

while for similar nmners obtained nearby three weeks

should see them well establish(-<l and reafly for sale.

fJne large grower found another danger in Honda
imp^jrtations in the Florida moth, which nearly cl«aned

out their supply of fem.s before they dis(jOvered that

sprays of hellebore or pyrethrum destroyed it.

ftcuniinata. 2.

acuta, 3.

.\nierpoliUi, 20.

Anna Foster, IS.

Harrowsii, 18.

Itiiuufi, !i.

hiscrrata. 3.

bostonicnsis, .'».

caiialioulata, 34 (E),

Clarkii, 29.

comiyactn, I (E).

conlnta, 1.

cortUfoiia, 1.

C'rainii. 2',t.

damUioiiUf^. 2.

Diiffii, I.

Dwarf Boston, 12.

cloKantissima, 19.

clpRUntissiina coni-

IKii'ta. 2.''..

Elin.sfortiii. 27.

INDEX.

p^iiillala, i.

lalc-ihi. 10.

fun-ans. 2, 3.

( lialrasii, II.

timnnit-n, 1 (K).

Kra.ilUnia, 29.

Ilarrisii, 6.

lycopodioidcs, 32.

rnaRnifica. 28.

Milleri, 29.

M. P. Mills, 24.

mnlticcps, 2 (E).

niuseosa, 31.

Ncubortii, 29.

Now York. 8.

gpctinata. 1.

ioraonii, 17.

phnnosa, 1.

robusta. 22.

Ilorhfordii, 29 (E),

KoosfveUii, 7.

ntfescens, 3.

Scholzolii, 23.

Scottii, 9.

Smithii, 29.

superba, 3, 33 (E).

supprbissima, 30.

Trddy, Jr.. 13.

tc.ssellnla. 1 (E).

todooidos, 21 (E).

tuberoaa, 1.

variemdri, 1 (E)._

viridissima, 1.'*, 30.

Wagneri, 14.

Wanamaker, Boston,

16.

Whitmanii, 20.

Wliitmanii compact a,

20.
Wittboldii, 35.

Wm. K. Harris, 6.

A. Rootstocks with siiiall tubers.

1 cordifoUa, Presl (A^. iubcrdsa, Hook. N. cord&ia,

Hort ) hvs. numerous, tufted, with stiff petioles,

l,5-;«) in. long, II2-2 in. wide, with close often over-

lapping innme, these usually blunt and crenulate.

Mek, Japan, and New Zeal.-A rather slow grower It

reproduces by runners but less freely than A^. exaltata.

Commonly knowii in the trade as A^. cordata and under

this name has several varieties as vars. compacla,

qinantca, tcssdlata and varicgnta. Var. plumosa, common

m the trade as N. tabcwua plumosa, is a beautiful form

with glossy dark Ivs. which have the pinnae once-

pinnat^ in the outer half or two-thirds. Var. Duffii is a

remarkable wild variety with the pinnae reduced to one

or two rounded segms. Var. pectinata lacks the tubers

and has narrower, more spreading Ivs. Probably a dis-

tinct species.

AA. Rootstocks vAthout tubers.

B. Sort on special narrow segms. of the fertile Ivs.

2 acuminata, Kuhn (N . davallioUes, Kunze). Lvs.

drooping, 2-3 ft. long, 1 ft. or more wide, the lower

pinnlc incised crenate, the upper pinna- narrower, wath

deeper lobes, each with a single sorus at the apex. Java.

—A cult, variety with forked pinnie is gvovm, adver-

tised as A'^. furcans and N. furcans viulticeps.

BB. Sori along margins of ordinary divisions of lvs.

3 biserrata, Schott (A^. acida, Presl. A^. Baiisei,

Hort ). Lvs. few, 30-5.'5 in. long, 8-12 wide, drooping,

the pinna; often distant, elongate, narrow, with entire

or crenulate margins, rounded in the lower half of the

base, auricled in upper half, leathery. Pan- ropic. AT.

rufe.^cens is a scaly form. Var. superba u.sually ascribed

to A', exaltata, may be a variety of N. bisserrata. It is

characterized by a crested many-forked apex and has

laciniate-margined pinna. Var. furcans has the pinn»

once or more forked.
.

4 exaltata, Schott. Sword-fbrn. Lvs. rather ngid

and erect, 2-5 ft. long, 3-6 in. wide, oblong, tapering

toward the point, the pinnae rather ^"se acute, entire

or crenulate, the upper side auricled. Fla. to BrazU,

Hong-Kong and E. Afr.—This description applies oiily

to the wild si.ecies. It is impossible to give a descrip-

tion which will include all the fonns which have been

derived from this species. Each distinct fo™ "«e^s

seiiarate treatment. The varieties of A^. exaltata have

practically all arisen in the last twenty years, since the

early nineties. At that time this species was grown

to some extent by florists as a hou.se-plant but vvas not

more common than many flowering species. It hap-

pened, however, that in a lot of this;^l)ecies of about 200

plants shipped by Robt. Craig & Co., of Philadelphia,

to F C Hecker of Cambridge, Mass., there WiM dis-

covered one i.lant which differed from the ordinary

exaltata in being more graceful, slightly hroader and a

quicker grower. The purchaser ident.hed this P'an js

^e species acuminata or, as it was then called, daral-
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lioides, and proceeded to raise and sell it by the scores

of fhousantls. Later, when a specimen of the fern came
into the hands of G. W. Oliver, the latter raised the
question of its identification and declared that it w;is

not (lavaUiouhs bnt ixattala. though not tlic typical
form. For some time thereafter lilessrs. Hecker antl

Oliver exchanged opinions in the "Florists' Exchange,"
until Oliver's determination w;is accepted. The nomen-
clature commission of The Society of American Florists

did not feel competent to give a name to the new vari-

ety so it was sent to Kew where it w;is suggested that
the neighborhood of its discovery might well be hon-
ored by calling it hostoniensis. This name was given in

1896. The fern had been on the market for a year or
more previously.

For nearly ten years the Boston fern held undis-
puted sway. The original species-form was superseded
owing to its less graceful stiffer habit. Then in 1903

m

r

F'^v
•--•^ 2469. Nephrolepis hostoniensis.

(Spread, 7 ft.)

there appeared a new type of variation in the green-
houses of F. R. Pierson, of Tarrytown, N. Y.

In this new form, the Boston fern de))arted from its

once-pinnate tj'pe to give rise to a twice-jiinnate form
which was introduced as Piersonii. But this fern was
not consistently once or twice pinnate but both, and
after a time it appeared that this unstable condition

was not very satisfactory. It was found possible to

obtain by careful selection a more fixed tj'pe of the

twice-pinnate form and when this was introduced it was
given the name of eleganlin.sima. This was followed
by other forms showing the two-pinnate character,

and later forms appeared three and even four times
divided. —
A year or two later, in Brooklyn, another type of

variation developed from the Boston fern. This was
the dwarf tj-pe, with which came some other differences,

but with the once-pinnate character retained as in the
parent form. John Scott brought out the first of these
dwarf t\i)es but there are now a half-dozen different

dwarf once-pinnate forms.
About this time Harris, of Philadelphia, discovered

and intnxluced a once-pinnate ty]ie with beautifully
waved pinna; and called it Harrimi. This has since
been followed by wa^'}' tlwarfs, wavy twice-pinnate
forms. Pierson again came to tlie front with a new
type of variation in which the leaves are irregularly

curled and twisted so that the resrdt ing leaf becomes a
dense thick mass of divided ijinnie, the nuperbissima
and iiiuscom forms.

At the present time, with these four main types of

variation to start with, and with others, such as thick-

ness of jjctiole, rapidity of growth, stability of form,
and the like, there have come almost all possible com-
binations and mixtures of these main types so that
within certain limits almost anything is possible. Every
grower who produces any quantity of these forms is

having new types develop in his beds. Many of these

are of no commercial value. A few new ones are intro-

duced each year but some which at first appear good
prove to have serious defects after testing for a year
or two.

It is an interesting fact that, after ten years of new
forms, the old Boston fern still holds its own and sells

more readily and in larger amounts than any new form.
It appears that with the later variations there has come
also less adaptability to house conditions and more or

less decrease in the vigor of growth.
While these variations have been appearing in Ameri-

can greenliouses, the same thing has been taking place
in Europe. In some cases the new forms produced and
named are practically identical on both sides of the
Atlantic, but each region has produced distinct types

developed by the other. Generally speaking,
has been almost no importation into North

America of the new European forms. For
this reason little attention is here paid to

European forms in this treatment. Not
much is known about them by our growers
and collectors.

The classification of the forms of N.
exaltata is a difficult problem on many
accounts. In the first place, owing to un-
scientific horticultural methods of descri])-

tion and publication of names, it is practi-
cally impossible to get accurate printed
records of the different forms. Some grow-
ers have the custom of merely placing a
new form on the market without .so much

y as a catalogue or periodical advertise-
ment. At best it is a case of advertising
descriptions for the purpose of sale so

that what is stated can not be accepted for the pur-
poses of clo.se and accurate description. In the second
place, the types of the variations themselves are often
of such a character that it is hard to draw up good
differential descriptions. Two varieties may vary not
at all in the cutting of the leaves but very markedly in

the important characters of cultural needs and response.

Again, it is usually the case that earlier varieties become
superseded by later ones of greater commercial possi-

bilities. The grower then has no sentiment about the
original forms but discards them, so that it is practically

impossible now to get plants of some of the early stem-
varieties from which nearly all of the later have sprung.
Added to these difficulties is often indifference on the
part of growers to the need of accuracy in naming forms.
A single fonn may be sold bj- different florists under
totally different names.
The descriptions given below of the various forms

have been <lrawn up as far as possible from authentic
material obtained from the original producers them-
selves. Numerous visits have been made to growers in

the neighborhood of New York, Boston, and Philadel-

phia. A collection of living plants has been started at

the Brooklyn Botanic Garden, the main object of

which is to gather authentic plants of the varieties. It

sho\dd be noted here that, however careless as to the
accuracy of descriptions and names the various growers
have been, they have been exceetlingly courteous in

affording opjjortunities for study anfl in giving .such

information as they posses.sed.

The varieties chosen for descrijition are those foimd
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to be in actual cultivation for the trade in the United
States, topether with some formerly in the trade but
imjHirtunt becaus(> the moiloni varieties li:ivt' sprung .

frtim them. Whenever vxissible, other varieties have
Invn piven incidental description by comparison with
the more im(x)rlant fonns. In some ciises it has not
Ihh'u jHissible to si-ttle the claims advanced for two or
mori> similar v;u"ieties and in such cases the varieties

have Imhmi given coordinate treatment with a single

description. English varieties about wliich little infor-

mation hiis been available have been mentioned where
jHissible in connection with similar American forms.

2470. Nephrolepis Harrisii. ( X H : pinna X i-Q

In the key below dimensions given are for well-

grown plants in (>-inch pots. In the smaller varieties,

these dimensions are maximum, but some of the larger

tj-pes may develop leaves as long as 6 feet.

A. Exallala forms with Ivs. 1-jnnnate or sometimes
pinnate-pinnalifid.

B. Length of Ivs. 2]/r-S ft.

c. Pinnx plane, the margins straight.

5. bostoniensis. Fig. 24C9. Intro, by F. C. Becker,
189.5. I'rec-growing, the Ivs. dark green, spreading or
hanging according to the light, the petioles rather suc-

culent, the pinna^ hnear-lanceolate, acute, 3-4 in. long,

''i~M in. wide, entire or crenulate, plane or slightly

undulate, herbaceous, less stiff than t>7)e form, with
more graceful and broader pinna;. The standard vari-

ety and best of all for general purposes. Good a-s a
pot-plant (6 in. or more) or in baskets, on palm trunks
or in the rockery. It may be planted out in the south-
em .states.

cc. Pinnx wavy.

6. Harrisii. Fig. 2470. \Vm. K. Harris, from hostoni-

erigix. Wm. K. Harris, Win. K. Harris, from Harrisii

is merely Harrisii selected for the greater wavine.ss of

the pinna:. See Rooseveltii.

7. Rodseveltii, Amer. Rose and Plant Co., from bos-

toniensis. Like bostoniensis, except for the pinna; which
are beautifully waved and usually auriculate. Roose-
vellii is exactly like the Harris forms as to the undiila^

tion of the pinna;, but is not quite so large a form and
can (M>nHf;gviently br: bettor growii in 6-inch pots. Both
make beautiful plants when well grown. Harrisii and
HooseieUii probably repre.s<;nt .s(;parate sports of two
distinct tyyxis of Boston fern which exist in

the tra/le, one taller than the other.

8. New York, Giatras, I'.iVi, from Gia-
traxii. 8f)rriewhat smaller than bostoniensis,

the IvH. slender, narrow, the j)inna; some-
what undulate, 2-3 in. long, often blunt,
the petiole slender, wiry. Good when well
grown but rather slow. Like (Halrasii but
larger. 2471

BB. Length of Ins. 16-24 in.

C. All the pimur entire, not innnalifid.

D. Pinnx not wavy or tirisled.

9. Scfittii, Jno. Scott, from hiislonictisis. Lvs. spread-
ing, recurved, the pinna' close, rcvohite and recurved,
the petioles stoutish, rather .succulent, strong. This is

the conunonest of t,he dwarf varieties. When well

gro\\^l, it forms a compact dense cluster of Ivs. wliich

have good lasting iiualities. It is .somewhat subject to
white scale, and is slower than Teddy Jr.

10. falcata, \\'agner, from Scollii. Like Scottii, ex-

cept that ends of piniue are 1- or 2-forked.

11. Giatrasii, Giatras, 1909, from bostonietisis.

About the same size as Seottii, perhaps a little smaller,

but different in having more flexible lvs., wiry petioles

and midribs, nearly i)lane pintKc. Well-grown plants
jjcrhaps more grac(;ful than iScattii but slower-growing
and therefore not so much used.

12. Dwarf Boston, F. R. Picrson, from elcganlissima

compacta. A little taller and more free-growing than
Scollii, lvs. straighter, the pinna; nearly plane.

DD. Pinnx wavy or twisted.

13. Teddy Jr., Amer. Rose and Plant Co., from
Rooscvellii. Free-growing, dark green, with wavy pinniE

as in Harrisii or Rooscuellii. The pinna; are broader
than those of Scottii, the color is darker, and the plants

fiuicker-growing. Replacing Scottii to some extent.

14. Wagneri, Wagner, from Scottii. A dwarf sport
of Scollii with the pinna; very close and somewhat
curved. Resembles viridissima, but more regular.

15. viridissima, Pierson, from superhissiina. Lvs.
dark green, rigitl, erect, with twisted, closely imbricated
pinna;. Inherits the irregularity of superbissima and
represents a 1-pinnate reversion. Found to be too
slow-growing and too stiff to be valuable for trade.

cc. All or sotiie of the pinnx deeply lohed or pinnalifid.

16. Wanamaker Boston, Craig, 1915, from Scholzelii.

Lvs. rather narrow, erect and .spreading, the pinnae

wavy, sometimes deeply lobed or pinnatifid in the outer
halves, auriculate or with a single separate pinnule at

the bases, often bent forward or backward. (This
form represents the selection and prop, of the once-
pinnate type of If. often found on Scholzelii.)

AA. Exallala forms with lvs. 2-pinnale or 2-pinnate-

pinnalijid.

B. Length of lvs. 2 ft. or more.

17. Piersonii, F. R. Pierson, 1902, from bostoniensis.

The first of the 2-pinnate fonns and now discarded.

Tall-growing, with the habit of A^. bostoniensis, the lvs.

unevenly divided, some 1-pinnate, some partly once-

and partly twice-pinnate, and some entirely 2-pinnate.

Important, liccause nearly all the later 2-pinnate types
have come from it, but not itself desirable.

18. B^rrowsii, Barrows, 1905, from Piersonii. Much
like Piersonii, but somewhat differently divided. An-
other form of this type was called ".4nna Foster."

From this have come Whilmanii and Magnifica.

fvm

Nephrolepis elegantissima compacta. ( X ^3; pinna X ? -l)
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BB. Length of /I's. about IS in.

19. elegantissima, F. R. Pierson, 1904, from Picr-

sonii. Lvs. 18-20 in. long, (j-S in. broad, the pinna- ;i—

1

in. long, I'j-"- ill- broad, almost coniijlctcly divided

into elongate, acuminate pimuila^, tliesc 1 in. long,

J-iin. broad, entire or deeply pinnatitid into linear

scgms. The most commonly gro\«i of the 2-3-pinnate

varieties. It succeeds because of a.strong petiole and
finti If.-blade. The lvs. are often thick and dense, due
to the broad overlapping pinna^. A well-grown plant

shows a verj' thick mass of lvs. Elcgiiiitinfiima "im-
proved" is the stock gro\^^l at present and represents a

selected tyjie of eleganlissima which shows less rever-

sion than the original form. However, when not care-

f\illy grown, it will now show strong reversion to the

oncc-]iinnate Boston type.

20. Whitmanii, Barrows, from Barroicsii. In general,

similar to elegantissima but the lvs. are more open, and
the segms. smaller, less elongate than those of the Pier-

son form. Whitmanii "unproved'' is similar but shows
less reversion. The differences in lvs. result in a less

dense habit of growth. Reversion is uncommon imder
good conditions.

21. todeoides, Rochford (English). Like elegantis-

sima but with even more elongate pinnute.

22. robusta, Craig, 1912, from elegantissima. Lvs.

2-2} 4 ft. long, 10-12 in. wide, erect, firm, 1-2-pinnate,

the pinna> 4-t} in. long, 1 ?'2-2 in. broad when 2-pinnate,

lobed at the base, narrower when not divided, the pin-

nula; full, entire or crenulate. For the first year or so

after its intro. this form showed httle reversion but
more recently it has begun to throw 1-pinnate lvs. It is

a larger more open form than elegantissima and conse-

quent!}' more hardy. From Piersonii it differs in being

broader-lvd. and more erect.

BBB. Length of lvs. ahoui IS in. or less.

23. Scholzelii, Scholzel, 1908, from Scotlii. Lvs. 1.5

in. long, 4-5 in. broad, erect, simply 2-pinnate, the

pinnse somewhat recurved as in Scottii, often revolute,

tlie pinnula; large, H-li in. long, entire or crenulate.

Under the name Scholzelii, there is also sold a 3-pin-

nate form which arose in 1909 at Scholzel's iilacc but

27. Elmsfordii. Lvs. 12 in. long, 2-3-pinnate, with

wiry petioles and a spreading habit. A pretty httle

form but not well known.

A.'i..^. Exaltataforms with lvs. regularly S-pinnatc or finer.

28. magnifica, Fig. 2472, Barrows, from Whitmanii.

Lvs. erect, 15 in. long, 4-5 in. broad, 3-pinnate with

2472. Nephrolepis magnifica. (X'a)

which has never been given a separate name. Some of

these 3-pinnate plants are erect, some have sjireafling

lvs. Both belong in the next section with the 3-i)in-

nate. ^^
24. M. P. Mills, Harris, from Scotiii. A twice-iiin-

nate form with small distant segms., characterized by
extreme hardiness and by very frequent reversion to

the 1-pinnate tj^pe. The reverted plants do not appear
to be ordinan,' Scottii, but have straight pinna; and a
more open growth. Both are slow.

25. elegantissima compacta, Fig. 247!, F. R. Pierson,

1909, from Piersonii. Lvs. about 12 in. long, erect,

dense, numerous. In cutting like elegantissima except
that it is often more divided and may be 3-pinnate.

2fi. Whitmanii compacta, Barrows, from Whitmanii.
Lvs. 1.")-1S in. long, very full, nearly 3-pinnate. A beau-
tiful form, the lvs. posssibly a httle soft.

2473. Nephrolepis muscosa

(XH; pinnaXJi)

small ovate segms., H-H in- long- A free grower of

open habit, rather light green. More like the forms of

the preceding section.

29. Smithii, J. C. Clark, from Amerpohlii. Lace-
Fern. Lvs. 3-pinnate, 8-12 in. long, (K8 in. broad,

divided into very small, close segms. rjin. long. The
piima> are crowded so that the lvs. become very dense

and are thus hable to injury by careless watering. There

are a number of named varieties of the same general

ty]3e but differing in growth characteristics. Smithii

seems to be the most generally used. Others are as

follows: Amerpohlii, Amerpohl; gracfllima, Barrowsii,

from magnijiea; Clirkii, Smith, from Smithii, Milleri,

Miller; Neubertu (German); Rochfordii (English);

Craigii, Craig, from Smithii, is 4-pinnate, with Hnear

segms., but too soft to be of commercial value.

30. superbissima, Pierson, 1908, froin elegantissima.

Lvs. mainly spreading, the pinna; closely imbricated and
irregularly twisted, firm, dark green, long-pointed,

10-15 in. long, .3-5 in. broad. A very interesting type,

though not widely grown owing to its oddity and slow-

ness.. A single If. may be very finn and dense. Throws
buds' with 1-pinnate lvs. frequently and these selected

and growTQ constitute tlie var. mridissima.

31. muscosa, Fig. 2473, Pierson, 1911, from
superbissima. Practically dwarf superbissima, but
makes more symmetrical plants and shows fewer

reverting lvs." Lvs. 6-8 in. long, 4-5 in. broad,

spreading, very firm and dense with the pinnae

and segms. closely imbricated. Like superbissima
•

;'i^ it is not widely growii. It is slow, and is also

liable to hijui-y from water, the lower pinnse of

the lvs. falling off.

32. lycopodioides, Rochford. Finely divided,

irregularly twisted. Apparently like preceding

but more finely cut. Probably not yet grown in

the U. S.

Additional distinct types not commonly grown in

Amer. and which are probably not derived from
exalt ata are:

33. superba. May. Lvs. 20-25 in. long, 4-5 in. broad,

the i)inna- deeply "laciniately lobed, with the apices

forked and crested, more or less recurved. A single

If. simulates well an ostrich phnne.

34. canaliculata. May. Ha.s involute lvs. with the

tips of the pinna- laciniate and crested.

35. Wittboldii, (F.R. 5:247) is described as having

lvs. 3 times as broad as the tj^pical bostoniensis.

Other forms which do not appear to bo in the .American trade to

any extent are: N. Bdtctietori, crispato-coilsjesta (E). Drii/rri. rdmnn,-

loiiienae (E), Faitlkneri (E). Fdsleri (K), grdndiceps (E), Ilfstunii

(E), Mdrsliallii, MdrstialUi mmpdcta, MayHE), ortiAtn (E), phillip-

inensia, recurm (E), rwf/'Vw (E), serruldla, splendens E), tripiU'

nati/ida, wanhinytoniensis, Wi'Htvnii (E), WiMei, Wfllmoiie.

R. C. Benedict.
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NEPHTHYTIS vnaino hornnveil from Egyptian
niytholojy; Ni-|>litliys, niotluT of Aniihis. wife of

Tyiilion^. .1 nircr. Tropioal African croopers, two of

wliu-h lire cultivated iy hothouses for their varieKated

foliajje.

Leaves more or less hsJberd-shajwd or arrow-shaped,
with scjireely any slieath on the jietiolo: infl. terminal;

sjiathe eoneave-i'xpandod ; ovary l-cclled; ovule soli-

t;ir>-. ix^ndulous.—About half a dozen species.

picturdta, N. E. Br. The white niarkinjjs form a pat-

tern R'Si'mblinK the tips of fern fronds laid between the

nerves, with their points all directed toward the l)a.se

of the midrib: plant stemless, spreading by runners:

letioles 10-12 in. Ions;: blade t)-12 in. long, .'j-9 in.

road. Congo. Var. angustata, N. E. Br., has smaller

iind narrower Ivs. Figured in catalogues of U. S.

Nurseries. 1895.

triphylla, Hort. ".\ pretty stove creeper witli dark
preen thrice-<livided Ivs. marked with greenish white
in the exact shape of the If."

Afzelii, Schott (.V. lib^rica, N. E. Br.). Lvs. glabrous,

the petiole 7-20 in. long, 1-2 in. thick, the blade

sagittate, the portion in front of petiole-insertion up to

10 in. long, the ba.sal lobes up to 6 in. long: spathe green,

2-24 in. long. W. Trop. Afr. George V. NA.SH.t

NEPTUNIA {Xeplune, god of the sea: some of the

species are aquatic). Leguminosse. Perennial herbs, or

subshrubs, oft«n floating, one of which is an aquarium
plant.

I'narmed, prostrate or diffuse, the branches usually

flattened or triquetrous: lvs. bipinnate, sometimes sen-

sitive, the Ifts. small: fls. not papilionaceous, perfect

2474. Nerine cur?ifoUa
var. Fothergillii.

(Xh)

or polygamous, in sjjikes or heads on axillary ))edun-

cles; calyx .Vlobed; petals ,5, distinct or .somewhat
cohering ; stamens U) or .'), exscrted : i)od oblong, obli(iue,

2-valved, somewhat septate between the ovate com-
pressed seeds.—.Species perhaps a dozen, widely spread
in the troi)ics; a few of them are in the extreme south-
ern U. S. and are plants of moist or even dry soil.

plena, Bcnth. {Miinosa plctia, Linn. Deanidnthus
plenum, WiUd.). Xatant, with prostrate sts., foliage

.sensitive and much like I hat of the common sensitive

plant, Miiiiuaa piidicd: the lis. arc so odd that one at
first sight, would not imagine that t-liey belong to the
legume family. They are small and collected in an
ovoid head, 1 • 2 >^ 1 in- anti borne singly on stalks 6 in.

long. These heads or si)ikes are tlroojiing and have
numerous stamens. The singular feature of these fls.

is a m;iss of yellow petalage comijo.sed of (> or more
tiers of reflcxed narrowly lanceolate bodies, which are

really transformetl and sterile stamens. The plant
floats on pools and has grooved sts., the part under
water being while, spongy and full of air-cells. Lvs.
alternate anil far ajiart; Ifts. many, crowded, linear,

obtuse. It is of difficult cult, and can probably not be
secured in the trade at jjrescnt. It grows in the E.
Indies and S. Amer., and Mex. and elsewhere. B.M.
4695. B. 11.32:3. l. H. B.

NERINE (a nereid of Greek mythology). Amarylli-
daccr. Handsome autumn-flowering bulbs from South
Africa.

Bulb tunicated, mostly without a neck: lvs. appear-
ing after the fls. or with them, usually strap-shaped: fls.

in shades of red and pink (varying to white), in few- or
many-fld. umbels on a slender or robust scape; spathe-
valves beneath the umbel 2, lanceolate; perianth funnel-

form, very deeply cut or divided, erect or somewhat
decurved, the ti segms. equal, narrow and more or less

crisped or undulate; stamens 6, usually unequal,
declined or nearly erect, bearing versatile anthers;

style long and slender, straight or somewhat declined:

fr. a globose 3-lobed and 3-valved caps., with seeds 1 or
few in each cell.—Species 15-18, in Afr. from the
Transvaal and Kalahari south to Cape of Good Hope.
Monographed by Baker, Flora Capensis, vi (1896-7),

from which the following descriptive account is mostly
drawn.

Nerine is a remarkable genus of tender
/bulbous plants, of which the commonest

species is A'^. sarniensis, long known as the
— (luernsey lily from the island where these

bulbs are grown to perfection. The w-in-

ter is their growing season itistead of

flowering time. They belong to the very
small class of autumn-blooming bulbs.

The common kinds flower from Septem-
ber to November without any foliage, and
the leaves are developed all winter. About
May the leaves die down and the bulbs
rest from May to August. The leaves

appear after the flowers in two or three

species, but with the flowers in the others.

The flowers range from scarlet through salmon and pink
shades to white, and are borne in umbels of four

to twenty flowers, on scapes varying from 1 to 3
feet long and averaging 11^ feet. A trade name is

Nerine japonica, which is really a Lycoris; it has black
seeds, wliile all the true nerines have green seeds. It

has, however, the autumn-blooming habit and flowers

of the same general appearance as the true nerines.

The nerines have two distinct types of beauty, illus-

trated by Figs. 2474 and 2475. The kinds with
the narrow perianth-segments, which are crisped or
fluted, have a spidery look and are not so popul.ar

as the kinds with broad, flat segments, which make a
showier clust('r of flowers. The segments vary from

Ti to 1/2 i'lch in width. The showiest kinds are hy-
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brids or varieties of A'', sarnicnsis and A^. curvifolia,

t}ie former species being the most prolific of varieties.

In these two species the strong vertical lines of the
erect long-protrudeil stamens make a striking feature.

The flowers of the other species have more of a droop-
ing tendency and the stamens arc shorter and declinate,

as in Fig. 247.5. A'^. pudica is perhaps the choicest white-
ffowered kind. Nerines have bulbs 1 to 2 inches or less

in diameter, and about six leaves, varying from 8 to 18
inches in length and 4 to 9 lines in width. Among the
uncultivated kinds are some with short stout scapes
and others with ajipendages at the base of the fila-

ments. Nerine is closely related to Brunsvigia, being
separated technically on the character of the capsule
which is globose and obtusely angled in Nerine as
distinguished from turbinate and acutely angled in

the other. This distinction, however, seems not
always to hold clearl}'. To the gardener, the differences
are largely in relative size, Brunsvigia having larger
bulbs, more numerous mostly larger flowers and com-
monly broader leaves.

The nerines are treated mostly as greenhouse plants.

When well established in pots, they bloom year after

year. In winter, the fohage is grown, and in spring
water is gradually withheld until the bulbs are well
ripened, when they remain dormant until August.
John Robertson, in "Florists' Review" 1:67.5, gives
ad\'ice as follows : the secret of success with nerines is to

secure the fullest possible development of the bulbs.
This refers to their winter treatment. They enjoy
abundance of water at the root and overhead, with
occasional applications of liquid manure. This treat-

'

ment should never cease until the leaves turn yellow,
which is a sign that the plants are finishing their growth.
Then diminish the water-supply gradually, lay the
pots on their sides where they are not likely to get wet,
and in full sunlight, so that the bulbs may ripen thor-
oughly. The plants should not have their roots dis-

turbed, nor do they require much root room: they grow
and flower best when hard pot-bound. Three bulbs
planted in good fibrous loam with a little sand may
remain in a .5-ineh pot for five or si.x years, or even
longer, as the offsets can be rubbed off and separately
potted while the parent bulbs go on increasing in size.

Each year as the flower-scape appears pick off about
an inch of the surface soil mth a sharp-pointed stick,

and give the ball of roots a good soaking and a slight

top-dressing.
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IV. Segms. hardly or stiglitli/ crinptd.

4. p&dica, Hook. f. BiiU> tjlobo.'se, about 1 in. diam.:
l\-s. 4-li, (;l:'>'i'i'i'*. ^-*' i". lonu, .siiboioot, apiK'ariiig

with the tls. : umbels 4-t)-Hil., the other kinds beinu S-'->0-

fld.: fls. white, keeled pink above: segnis. oblaneeolate,
thin, scivrcely erisped; staniei\s deoHned, the IJ louf^est a
httle shorter tlian the iH'rianth-segnis. t)n);inal tiabitat

indoubt. H.M..V.>m. U H, mi3, p. 4,")t). l-'.S. 23:21111.

Cin. 21 :21X). \'ar. Elwesii, Baker (.V. Elwcsii, Leiolill.),

hiis niueh broader brijilit jireen more persistent ilis-

tinetly veined Ivs. with a prominent midrib: lis. more
oompaet and pedieels stouter; scgnis. pale ro.se with a
darker kivl, thicker and more wavy. Var. &lba, Ilort.,

fls. snow-white.

r,. Bowdenii, W. Wats. Bulb variable in size, the
largest bottli^shaped and 1'2 in. diam. and 2 in. long,
freely producing offsets: Ivs. ' 2^1 ft. long and 1 in. or
less broad, glos.sy green, slightly channeled, obtvise:
scape nearly cylindrical, 12-lS in. hmg, bearing a loose
ty-12-fld. umbel 9 in. across, the trigonous pedieels 2
in. long; fls. large, rose-i)ink with keels darker; segms.
2-3 in. long and ' 2in. wide, reeiu'ved and sliglitly wavy.
Cape Colony. B.M.S117. G.C. III. :3(i:3(w. Gn. 77,

p. 570. F.8.R. 3 : 120.—.\s grown at Kew, the plants are
practically leafless when in fl. Var. pallida, Hort. (N.
y'etlchii, Hort.), is pale in color (blush-white): fls. 2}4
in. across, with recurved segms. Gn. 7.5, p. 484. G.M.
54:742. G.C. III. 58:132.

BB. Outer Jt.'i. opening after the inner ones.

6. undulata, Herb. Bulb ovoid, to 1 in. diam., the
coverings membranaceous and pale: Ivs. 4-6, linear,

appearing with the fls., bright green, 12-18 in. long
and '2'"- or less broad: peduncle slender, 12-18 in.

long, bearing a centrifugal 8-12-fld. umbel: fls. pale
pink, perianth, J^in. or less long; segms. oblaneeolate,
ver>- narrow and much crisped. Kalahari region and
coast region, S. Afr. B.M. :5()9 (as Amaryllis undulata).
Gn. 76, p. 136. Var. mijor, Tratt. Perianth-limb larger,

less crisped.

7. h&milis, Herb. Bulb ovoid, to 1'^ in. diam., the
coverings membranaceous: Ivs. about 6, ai)pearing with
the fls., hnear, bright green, chanmded on the face,

about 1 ft. long and 32™- broad: scape or peduncle
often smaller than in the other kinds, J^-lJij ft. high:
fls. bright pink or ro.se-red, 10-20 in an umbel, the
perianth J4in. or less long; segms. oblaneeolate, acute,
crisped; stamens declined, the 3 longer about a-s long
as .segms. Coast region, S. Afr. B.M. 726 (as Anuinjl-
lli humilis). Gn. 21:200. Var. splendens, Hort., is

presumably the best form of this species. Fls. purple-
crim.son.

The foUouinK names arc mostly important hybrids which in
many cases are more popular than the species: A''. amdbUis (N.
purlica r .v. humilis), rosy, dark-striped. Var. i/randiflira, Hort.
Van Tubergen, has larger fls.

—

X. cdiidida, Hort. Pure white, the
fls. l.S-20. each about 2 in. diam., the scKins. undulate; hardly di.s-

tiniiniishablc from .V. flexuo.<<a var. alba. Offered abroad.^.V.
criJtpa, Hort. Thorburn, scarlet.^.V. eiegann (.V. flcxuosa X N.
samiensis %'ar. rfjHcaj, pink. Var. carmindUi. cerise. Var. cxriilca,
shadcfj blue.—.V. esrcilUaH, .Moore (M. fiexuosa X N. humilis var.
major), carmine rosy, dark-striped.—;V. exciUens major tariiiflora,
Hort.=N. Bowdenii.

—

S. (lalminii, Hort., is an erect-flowering
form of the sarniensis group, with larse brinht pink fls. "keeled
throuuhout with red;" fis. about 10 in an umbel, each 2 in. across.—.V. l/ri,/lockii <S. curvifolia X N. flcxuosa var. pulchclla). One
of the oldest hybrids in cult. Raised by Wm. Herbert. The others
in thii- hat are more modern.—.V. jap/mica, Mifi.==Lycoris radiata.—A. M fjuiimbankti (S. sarniensis x X. cur\-ifolia var. FotherKillii).— .\. tjBrirnii f.V. pudica x .\. sarniensis var. Piantii). Var.
crruUyi, Van Tuberjten, pale violet, tinged blue.—A^. Umlifldra,
Hort. \ an rubcrgcn, not accounted for by Baker. Fls. bright red
in pec.—A. ZorwJifcT, Hort.. is a garden hybrid between N. pudica
and r». samiensts var, corusca. nr ajWiLHEi-M Miller.

L. H. B.t
NERIUM (ancient name for oleander, supposed to

hi: from Greek n/rrox, "moist," alluding to the places in
which it grows wildj. Apocyruicex. The oleanrlor is

an old-fashioned evergreen shrub known to everybody,
and c-ultivatcd everywhere in southern countries. In

the North the oleander is a common hou.se plant, being
grown in tubs for smnmer decoration, and ranking in
popularity with sweet bay iuid hyilrang(^a.

(.)l('anders are erect glabrous shrubs: Ivs. in whorls of
3, r:u-ely 1 or 2, narrow, leathery, transversely featlier-
veined: fls, showy, rose-red, white or yc^llowish, in
terminal cymes; calyx with many glands inside at the
b;ise; eorolhi-tube (•ylindric;d at the b;i.se; throat bell-
sh;ii)ed ami containing 5 wide or narrow teeth; lobes
twisted to the right; anthers 2-tailed at the base and
tapering at the apex into a long thre;id-like appendage;
stylo 1; ovaries 2, fonning pods; seeds twisted.—Spe-
cies^ probably 3, with varieties. IVIedit. region to Japan.
The (common species, so very widely cultivated, is

A'. Oleander. It attains 7 to 15 feet, "and blooms in
summer, the flowers being salver-shaped, tive-lobed
when single, 1 ' 2 to 3 inches across, and commonly
pink or white, though the colors range from white
through creamy white, blush, rose and copjier-color, to
crimson and dark purple, with v;iriegated forms. It is

of easy culture, and is well adapted to city conditions.
The chief troubles are scale and mealy-bug. The scale
should be sponged olT; the mealy-bug is easily dislodged
by the ho.se. Sometimes a plant forms buds which
open poorly or not at all. This is often due to the
imperfect ripening of the wood. The flowers are borne
on the growth of the year, which should be well ripened
in June in order to set many strong buds. For this pur-
po.se give the plants jilenty of light and air, and water
more sparingly when the vegetative growth seems to
be finished. After flowering, give the plants less water.
Protect them from frost in winter; keep them, if neces-
sary, in a light shed. In April, pnme back the old wood
which has borne flowers and give more warmth and
water. The ripened leading shoots can be rooted in a
bottle of water. Oleanders are jjoisonous, and some
persons have tiled from carelessly eating the flowers.
Cattle have been killed by eating the foliage. It is said
that in California the oleander is immune from the
depredations of the gopher.

—

Oleander.^ in the East (H.
A. Siebrecht) : The following method of oleander culture
has been pursued by the writer with success. Propa-
gation is perfonned after the flowering period. Good-
sized cuttings are taken, and every one grows. When
rooted, the cuttings are potted in small pots and kept
barely alive over the winter. They will need scarcely
more attention than geraniums until February or
Mar(;h, or whenever growth becomes more active. Later
in the spring, the young oleanders are planted outdoors
in the open ground, in good rich loam or garden soil.

(This is sometimes done with ivies or evonymus, but
the comm(m method is to plunge the pots outdoors
during summer.) Take up the oleanders in September,
pot them and bring them indoors for their second
winter. The following spring the plants will bloom; but
they will not be shapely. The time has now arrived to
train them, either as bush jjlants or crown standards. Top
them at whatever height, is tlesired, say 2 or 3 feet, and
the plants will make good crowns the same season (i.e.,

their second summer). Do not allow the plant to bloom
the following sjjring (which is its third spring), and
the result will be a fine specimen in full flower for the
fourth .summer.

—

Oleanders in California (Ernest
Braunton) : Oleimflers are much grown in southern
California, and would bo extremely popular were it not
for black and other scales, which seem to prefer them
to evei-ything else. We have five colors here, perhaps
all of the same species—white, light pink, dark pink,
scarlet and bulf. Most of these colors, if not all, can be
had in both single and double forms. The %vriter has
never sticn an oleander more than 20 feet high, but he
thinks they will grow larger. One Los Angeles man
pl.anted the red variety twenty-seven years .ago for
sidewalk tr(;es. (For this purpose, if cleaned of scale
when necessary, the oleander is one of the very best.)

The trees are heavily pnmed and topped every third
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year. They are now 12 feet hish and 6 to 8 inches in

Iliameter at base. Oleanders need no attention here,

and are as readily propagated from hardwood cuttings

as willow. The>' are very floriferous, and the inflores-

cence coine.s out in large heavy heads, necessitating

a close pruning to nialce them self-supporting.

A. Fls. not scented.

Oleander, Linn. (N. laurifdrmc, Lam.). Olbandeh.
Hose Bay. (Another plant called "Rose Bay" is

Epilobium anguslifntiuni.) Fig. 2476. Lvs. in 2's or

3's, lanceolate: appendages of the anthers scarcely pro-

truding; segms. of the crowTi 3-4-toothed. Medit.
region, Orient. Gn. .51, p. 81 (fine trees in vases). A.F.
10:265 (Bermuda shrub with a spread of 25 ft.). L.B.C.

...
/' , '^'^m

2476. Spray of oleander—Nerium Oleander. ( X H)

7:666 (var. Loddigesii, with a variegated fl. and the
appendages entire, ovate and obtuse). N. album, N.
atropurpureum, N. cdrneum and .V. roseum, Hort., are
doubtless varieties. The plant is common in subtropi-

cal and tropical countries, sometimes planted in hedges,
and sometimes runs wild.

AA. Fkrscented.

oddrum, Soland. Sweet-scented Oleandek.
Stout erect .shrub: lvs. in 3's, linear-lanceolate: fls.

rosy pink, 2 in. across, in clusters of as many as 80,
fragrant; appendages of the anthers protruding; .segms.

of the crown 4-7, long and narrow. Persia, India,

Japan. B.R. 74 (fls. double). B.M. 1799 and 2032.
G.C. in. .50: suppl. July 8, 1911.—A less robust plant
vnth lvs. commonly narrower and more distant, and
angled branches. In wild plants the calyx-lobes of A^.

Oleander are spreading; of N. odorum erect. It has the
same range of color as the above, and single and double
forms. Prop, by layers or cuttings.

WlLHELM MiLLEK.

NERTERA (Greek, lowly; referring to the habit).
Rubiacea'. Creeping herbs, of which one is grown for
its handsome profuse berries.

Nerteras are slender perennials, with .small opposite
lvs. which are stalked or not, ovate or ovate-lanceolate,
glabrous or somewhat pilose; stipules present: fls. axil-

lary or terminal, hermaphrodite, inconspicuous, ses-
sile; corolla 4- or 5-lobed; stamens 4 or 5, inserted in

base of tube of the tubular or funnel-shajied corolla,

the anthers exserted; ovary 2-celled: drupe 2-seeded
(two 1-seeded pyrenes), fleshy.—Species about 8,

widespread in the southern hemisphere.

depressa, Banks & Soland. Bead-Plant. Glabrous:
variable in size, sometimes forming patches: sts. 6-10
in. long, 4-cornered: lvs. 2 Unes long, broadly ovate,
acute or obtuse, leathery or almost fleshy; petioles
about as long as the blades; stipules very small: fls.

solitary, greenish. B.M. .5799. F.8.21:2167 (charm-
ing). F.W. 1875:257.—The bead- or coral-bead-plant
is a hardy perennial alpine or rock-plant which forms a
dense mat of foliage covered with orange-colored trans-
lucent berries the size of a pea. It ranges throughout the
Andes, from the tropics to Cape Horn. It also inliabits

Tristan d'Acunlia, and the mountains of New Zeal, and
Tasmania. It is prop, by seed or division. The plant
needs a sandy soil, with some leaf-mold, and prefers shade
in summer and may need some winter covering in the
N. It makes a good house plant and well-fruited speci-
mens are occasionally used abroad in fancy bedding
as a novelty. The fr. may last from midsummer well
into the winter. In S. Calif., A', depre.fsa grows well in

the open if it is kept moist and does not receive the
direct rays of the sun. Wilhelm Miller.

L. H. B.t

NERVILIA (name refers to the nerved lvs.). Orchi-
daceie. By some authors made a section of Pogonia
with fl.-scape bearing only scales and not lvs., the foliage

coming later and separately, stigma broad and lip

elongated: the small grayish or reddish fls. are some-
times solitary or twin but usually in a short raceme,
nodding: lvs. radical, usually broad, sometimes colored

or marked. The species are about 20, from Trop. Afr.

to China. They are very little known in cult.

NESJEA: Decodon.

NETTLE: Urtica. Dead N,: Lamium. False N. : Boehmeria.
Tree N.; Ct!/«.

NEUWIEDIA (named for Prince Maximihan von
Newied). Urchidacese. A half-dozen Malayan terres-

trial orchids with short caudex and leafy sts.: lvs.

lengthened, stalked, strong-nerved: fls. small, mostly
white or yellow, sessile or nearly so, in a bracteate
terminal raceme or spike; sepals and petals free and
mostly similar, connivent or spreading; lip somewhat
spatulate, similar to petals; column short. Little cult.;

require conditions of warmhouse paphiopedilum. A''.

Lindleyi, Rolfe, has primrose-yellow decurved fls. 1 in.

long: 3-4 ft.: lvs. many, 1-2 ft. long, oblanceolate,

membranaceous. B.M. 7368. A'. Griffithii, Reichb. f.,

has white deflexed pubescent fls. in a short spike; 16
in.: lvs. 4-10 in. long, elliptic-lanceolate, acuminate.
B.M. 7425.

NEVltrSIA (after Rev. R. D. Nevius, who discov-

ered it). Roaaccse. Snow Wreath. Ornamental shrub
sometimes planted for its white flowers.

Deciduous: lvs. alternate, petioled, doubly serrate,

stipulate: fls. perfect, in clusters or solitary ; calyx-tube

flattish; sepals 5, petal-like, spreading, incisely serrate;

petals 0; stamens numerous, longer than the sepals,

persistent; carpels 2^, styles slender, curved at the

apex, slightly .shorter than the stamens: fr. consisting

of drupe-hke achenes inclosed by the persistent calyx.

—One species, found only in Ala. near Tuscaloosa and
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2477. Nicotiana alala var.

grandiflora.

on SjuhI Mt. A von- ilititiiu'l ponus allied to Kerria and
Rubns. wi-U distiiipuislied b>- its upotalous fls.

The snow \vn>:ith is ji low or mediinn - sized shrub
with slender wand-like branehes, bripht fi'i'pn R*""-

erally ovate leaves and white feathery llowers in elns-

tors arranpeil wreath-like along the liranclies. It does
not seem iierfeclly hardy
nortliof l'liiladel])hiathou{;li

it ran be f;rown as far north

as Massaehnsetts in shel-

tered loealities; and it pro-

diiees flowers on the young
growth, if partly killed baek.

Even .South it

does not de-
velop in every
situation its

full beauty
which earned
it the name
"snow wreath"
its flowers
are hkel^ to
be greenish or
dirty white in-

stead of snowj'.

It is therefore not a i)lant

to be recommended for

general planting. If

forced in the greenhouse
the flowers come out
always pure white, and
covered with its feathery
blos.soms it is a:i ob-
ject of great beauty. It

likes a loamy and well-

drained soil anil a warm
sheltered position.

Propagation is by greenwood cuttings uniler gUiss,

and by seeds.

alabamensis, Gray. Shrub, 3-6 ft.: branches terete:

Ivs. ovate to oblong-ovate, acute or acuminate, doubly
serrate, minutely pubescent while young, finally nearly
glabrous, 1-3 in. long: fls. in clusters of 3-8, rarely

solitarv, about 1 in. across, .lune, July. B.M. 6806.
G.C. 111.3.1:229; 41:41. G.M. .53:315. G. 26:13.5.

Alfred Rehder.
NICANDRA (Xicander, poet of Colophon, wrote on

plants about IfX) B.C.). S)ti. PhysaUxka. Snlanacex.
One Peruvian herb differing from Physalis chiefly in

the 3-.5-loPuled ovarj' and dry rather than fleshy fr.,

and in the larger and more showy fls., of which the
corolla is nearly entire. Lately a second species has
been described, perhaps a variant.

Physalddes, Pers. (Alropa physalbdes, Linn. Physa-
lotim perwianum, Kuntze. A^. physakrlde.i, Gaertn.).
Known as .Apple-of-Pero, a strong spreading annual,
3-4 ft. high, grown for the showy blue fls. and odd frs.:

glabrous: Ivs. elliptic or ellijitic-ovate, sinuate and
toothed, narrowed into a prominc-nt petiole: fls. soli-

tarj' in the axils, on recurving pedicels, an inch or more
across, shaped like a potato flower, the corofla blue or
blui.sh: fr. a thin-walled and nearly or quite dry berry,
inclosed in an enlarged, strongly .S-winged calyx. B.M.
24.58.^The apple-of-Peru is an old-f;ishioned garden
annual, now rarely .seen. It has escaped from cult.

in some places in the U. S., and it Ls now widely dis-

tributed in the tropics. It is often confounded with the
ground cherry and alkekengi, which arc species of
Phy.sali8.

.V, moMc«a, Andr6._ Vigorous branched animal, Klabroua or
sornfrtirri'^ the Ivh. hairy on uppfir side: ivs. HubtriiinKuIar, tiie
r^uline reaching: 10 in. long and .5 in. broa'l, coarsely tootlied or
\<At*A: fiii, B/^litary. axillary and »horl-pedicclled; calyx large, darlc
violet on lo»-er half, the loheH cordate; corolla violet-blue above
and whit« on loner half, earnpanulate, to 1 H in. broad. Probably

S. Ainer. H.II. 10()t):20S,—Distingui.slieil from N. Phyatiloiits par-
ticularly by the prominently blue corolla and calyx and Himilar color
on the sts., petioles and peduncles, and the scattered eolortnl hairs
on upper surface of Ivs.

T H H

NICOTIANA (uam.'d for Jean Nicot, 1530-1600, of
Nismcs in Languedoc, cons\il from the King of France
to Lisbon, I'ortugai, in lotil), who oblaiiicd tobacco from
a merchant of I'landcrs, Bclgiuiii, which he presented
to the court of Portugal aii<l al.so, on his return to

I'Vance, to the (iuccu Calheriiie de Me<lici). SolariaccT.

Herbaceous annuals, perennials or rarely shrubby or

arborescent, comprising several stately ])lants, valued
for their rapid growth and large foliage; other .sjiecies

produce sho«T flowers, anti are popular flower-garden
subjects; one is the tobaeco.

Herbs, mostly viscid-jwbescent, of strong odor, pos-
sessing narcotic ))oisonous properties: Ivs. alternate,

never coinpound, entire or undulate, mostly sessile or
nearly so by a tapering base: fls. hermaphrodite, often
regular, long-tubular, mostly opening at night and
most fragrant then, in terminal racemes, panicles or
thyrses; calyx usually persistent, inclosing the fr., tubu-
lar-campanulate or ovoid, 5-parted: corolla salverfomi,
funnelfonu, or tubular-swollen; limb plicate in the bud.
5-lobed; stamens 5, inserted on the tube, unequal or

nearly equal, included; filaments straight, anthers longi-

tuilinally dehiscent, ovate or oblong; ovary 2-celled, or

4-ccllcd in one species; ovules many; placenta axillary;

style simjile; stigma capitate: fr. a 2-4-ceUed caps., but
tisually splitting into 4 to several valves; seeds numer-
ous, minute, oblong, somewhat kidney-form, roughened
or pitted.—A genus of about 45 species and 54 subspe-
cies, mostly of Tro]3. Amer., with a few from N. and S.

Amer. and 1 from Austral.

Latest publications: Comes, "Monographic du genre
Nicotiana," 1899; Splendore, "Sinossi descrittiva ed
iconographia dei semi del genrere Nicotiana," 1906;
Setchell, "Studies in Nicotiana," 1912; "Tobacco-
culture," United States Department of Agriculture,

Farmers' Bulletin No. 571, 1914.

Nicotianas are easily cultivated, but in northern
latitudes require a hot ex-jiosure and a deep rich loose

loamy soil, rich in lime and potash, both of which may
be supplied from wood-ashes. As the .seeds grow slowly

in cool weather, they should be started in early spring

under glass and kept
moist and warm. F'or

tobacco, in districts

farther north, hot-

beds will secure rapid

growth, but in other
localities coldframes
with a southern ex-

posure should be
used. The .soil should
be a loose loam of

high fertility, and
thoroughly drained.

In the fall, forty

pounds of lime and
two hundred pounds
of stable-manure to

100 square feet of

bed should be turned
under. In the spring,

about two weeks be-

fore sowing the seed,

twenty pounds of

cotttmseed -meal or

castor pomat^e, one
pound of acid phos-
phate, and one-half

pound of carbonate
^478. Nicotiana alat,

or .sulfate of JjOtash ^^^ grandifiora, com-
to 100 square ft^et monly known a

of bed-area should be affinis. (x'l
N.
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thorouphly sjiaded into tlie soil to a depth of 4 or 5
indies, anil tho bed-surface finely (nilverized. If jjos-

siblc, the soil should then be sterilized with steam to

prevent fungous diseases and the growth of weed seeds.

The seed should be sown at the rate of an even tea-

spoonful of dry seed to 100 square feet of bed. In
order to secure an even distribution of the seed, it is

tlioroii^hly mixed into two quarts of land-plaster,

finel^• sifted wood-ashes or bone-meal. Three sowings
should be made to insure an even distribution over the
bed, the light color of the filler material serving to
indicate the evenne.ss of the distribution. The seed
must be covered by going over the bed with a roller,

or packing with a plank. When young, nicotianas will

stand considerable frost, but become more sensitive

with age. They are well adapted to pot or tub culture
and are fine for summer porch-decoration. N. alala,

best known in the trade as A'^. affinis, and A^. Sanderse
are the most popular flower-garden jilants. Of the
larger species for subtropical bedding, A', glauca, N.
tomcntosa, and A'^. Tabacum are best.

acuminata, 5.

affinis, 2.

alata, 2.

albiflora, 7.

angustifolia, IS.

arborea, 10, 11.

atropurpurea, 18.

chinensis, IS.

colossea, 11.

fiecurrens, 2.

dhersifolia, 5.

Forgetiana, 6.

fragrans, 8.

glauca, 10.

glutinosa, 16.

grandiflora, 2, IS.

isodendra. 12.

Langsdorffii. 1.3.

longiflora, 1, 7.

raacrantha, 8.

macrophylla. IS.

multivalvia, 9.

noctiflora, 7.

paniculata, 17.
persica, 2.

quadrivalvis. 9.

rubra, 18.

rustica, 15.

Sanderse, 4.

semperfiorena, 12.

suaveolens, 8.

svlvestrie, 3.

Tabacum, 18.

tonientosa, 11.

undulata, 8.

variegata, 11.

wigandioides, 14.

A. Fls. racemose, paniculate, or axillary, extra-axillary,

and aolilary; corolla salverform, while or colored,

tube long, cylindric; limb-segms. obtuse or acute:
(Nos. 1-9. Subgenus Petunioides.)

B. Ovary 2-celled.

c. Lobes of corolla acute.

D. Color of corolla greenish to purplish or lobes only white.

E. Corolla 6-7 times longer than the calyx.

1. longiflora, Cav. Erect aimual or perennial, 2-3
ft. t.all: .St. slender, bristly-scabrous: Ivs. somewhat
clasping, spatulate to lanceolate, prominently undulate,
obtuse or acute: fis. 4 in. long, extra-axillary in terminal
loose racemes; calyx striate, tubular-cain))anulate, .5

unequal, erect, linear-lanceolate teeth; corolla villous,

salverform, night-opening, fragrant, nearly 7 times
longer than the calyx; tube slender, swollen above,
green or pale violet; lobes Yiin. long, yellowish violet

without, white within, nearly equal, ovate-lanceolate,
obtuse, often emarginate; filaments adnate, near the
throat unequal, 1 shorter; anthers yellowish violet;

style shorter than the stamens: caps, nearly equaling
the calyx. Texas to Chile and Argentina.—Rare in

cult., and inferior to N. alata. Becomes annual in
northern gardens.

EE. Corolla 4-5 times longer than the calyx.

2. alata, Link & Otto (A'^.dccurreres, Agardh). Herba-
ceous, perennial: St. erect, islender, 2-352 ft- tall, branch-
ing: Ivs. se.ssilo, decurrent, oblong-spatulate to ovate-
elliptic; apex obtu.se, or acute to nearly acuminate;
margin entire or distantly repand-dentate : fls. spread-
ing in an open raceme; calyx hirsute, tubular, with 5
unequal subulate teeth; corolla villous, night-oi^ening,
fragrant; tube slender, yellowish green, 4-.5 times
longer than the calyx, .swollen above; limb oblique,
nearly 2 in. across, pale violet beneath, white within;
lobes ovate, acute, often emarginate; stamens micqual,
not ex.serted; style exserted: caps, oblong, shorter than
the calyx. Brazil, Uruguay, and Paraguay. Gt. 1010.
It is doubtful whether the species A', alaia is in cult.,
the garden fonns being the varieties. Var. persica.

Comes (N. persica, Lindl.). Lower Ivs. subpetiolate,
oblong-spatulate, base often subcordate, repand above,
all somewhat clasping and auricled or decurrent: cor-

olla-tube shorter, limb greenish yellow without, lobes
slightly unequal, emarginate. Brazil. B.R. 1.592.

—

Intro, into the U. S. as early as 1906. Not much cult.

Var. grandiflora. Comes (A'', affinis, T. Moore, under
which name it is universally known in gardens). Figs.

2177, 2478. Fls. very large, and very sweet-scented;
tube much dilated, limb yellowish without. G.Z. 1882:
2J.3-5. G.C. IL 16:141. Gn. 34, p. .520; 42, p. 126;
.50, p. 212; 56, p. 384. Gng. 5:182. G. 27:323.—Known
only in cult. An extremely popular plant, blooming
freely throughout the season until killed by frost. On
account of its slender habit, it should be planted in a
place protected from strong winds. It is apparently
perennial, but is treated as a half-hardy annual. It

self-sows, and often maintains itself from year to year
in the Middle States and the S. In the v,-armer parts of

2479. A good border effect with Nicotiana.— N. sylvestris.

the S., the roots live over winter with a little protec-
tion. Fall-sown seedlings make excellent pot-plants in
the winter, the fls. opening in the early evening and
closing in the morning, and are very fragrant.

DD. Color of corolla entirely irhite.

3. sylvestris, Spegaz. & Comes. Figs. 2479, 2480.
Herbaceous, perennial, glandular-pilose throtighout:
st. tall, leafy below, branching above: Ivs. sessile, broad,
oblong-.spatulate; the lower dilated at the base, half-
clasping and auricled, slightly decurrent, the apex,
rotund or obtuse; the upper acute, margin reflexed:
fls. drooping, in short racemose panicles; pedicels nearly
equaling the calyx; calyx .5-angled, somewhat swollen,
.short and unequally toothed, teeth ovate-acute; corolla
white, fragrant, salverform, pilose; tube (>-7 times longer
than the calyx, above somewhat inflated ; limb white
within; lobes nearly equal, ovate-triangular, often
emarginate, becoming reflexed. Argentina. G.C. III.
2G::5.57. G.W. 7:230; 12:318. A.F. 24:600. G.M.
.52:48. Gn. .59, p. 186. Gn.-W. 1.5:442.—The Ivs. are
nigose, veiny, and more attractive than in A. alata but
the limb of the fl. is less oblique, the tubes more swollen
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iuul iKx-s not oloso hi tho luoniint: on oloiuiy days. One

of tl»c novelties in ISW and VMM).

DOn. Cohr of corolla rose.

4. SAndera, Hort. 8an.ier ()' . alaUi x N .
For-

0,liwm\ llorbaoeous. annual, yisoul-imbescen .
^b-.

•'V ft tall, of bu..hv habit; \.a.<al Ivs. larjjo spatulato,

un.h.lato; st.-lvs. "oblonn-lanooolate. shoit-iK-tiolcd,

u-un.inate. vnululato: lis. braotoolate n. larp- loose

ivuiieles; corolla ssilverfonn ; tube e>lnulne, 3 times

Ihe lenptli of the calyx, swollen above, sireenish yellow

tinted with rosts limb obli<iue; lobes elliptic, acute,

often emareinate, carmine-rose. Originated in l.tUJ

bv SatiderA: Sons, St. .\lbans, Kn^l^ul as a cross

1- S K. 2-.21f.. K.E. •20:4:54. G. 2li:14r, 2- :.W1. G.C.

Ill :U-V)t);30:l>l. CM. 47:57S; 4S:4t.,5. On. O-.lb.

i;\V. S:.V,0. R.U. 31:2.V IMl. ^'^or.:\i\^M,Mr^

tive :uul popular garden plant intro. into II. S. m 1 J04.

cc. Lobes of coroUa obtuse or rounded.

D. Li's. jHiioh'd.

5 acuminata, Hook. {Pelitnia acumvutta Graham.

P vUck-<a. Miers. .V. diversifdlm. Noes )
Herbaceous,

annuiil, viscid-pubescent: st. slender, branching: Ivs.

ovate-lanceolate, undulate, sometimes subcordate, nar-

n.wed into a short iMHiole, apex lonp;-aciimmate: tls.

loo^c-racemosc; calvx jrlandular-pubescent, niembrana-

ceous-scarious, 5 nerves ending m narrow, linear,

unequiU tecthi corolla white, about .i m. lonj;; tulie

Rreen-veined, slightly curve.l, swollen above nearly ..

times as long :is the calyx; limb o-parted; lobes small,

obtuse, emarginate expande.l,
^7;^V'^'Vfl , w I'q

caps, nearlv eciuaUng the calyx. Chile H.M. 2919.—

Not eoimnon in cult., un<ler which it appears to be

annual, but in its native habitat it is perennial.

DD. Lvs. sessile.

E. Fls. rose-colored.

6 Forgetiana, Hort. Sander. Herbaceous, anmud:

St ''-3 ft high, branching from 1h<- base; lvs, papery,

soft' pubes(vnt; basal lvs. oblong-lanceolate largest

about a foot long, obtuse, tapering to a winged pctio e,

slightlv umlulate; st.-lvs. shnilar, but smaller, ovate

with Recurrent blades: (Is. in broad loosely branched

panicles; branches .slender, glandular-iiubescent; lower

bracts leafv. narrow, acute, beeoining smaller upward

wdiccls slender, shorter than the fls.; calyx small,

5-toothed, covered with stiff hairs; teeth unequal very

slender, rigid; corolla narrow, fumielform, 1-1)4 i'|-

lone, 1 in. diam.; sparsely hairy; lobes of the lim >

nearly equal, triangular, obtuse; stamens inchwled,

filaments hairy at ba.se, jomte, above their at acl-

mcnt to the corolla; ovary glabrous. Brazil. 1
.M.

800t5—Intro, into cult, about 1901 but not much m
the trade, being used mostly in hybridizing.

EE. Flu. greenish.

F. St. pubescent throughout.

7 noctifldra, Hook. (^^ Inngiflora noctiflbra, Voss).

Herba<-eous, iK-rennial, glandular -viscid, hairs a.p-

presscd- st.2-:5 ft. tall, slender, branching: vs. petio-

latc oblong-lanceolate, sinuate or undulate-plicate, the

lower oblong-<jbtu.se, the upper nearly ses.sile Imear-

lanccolate, a<mte: fls. pe.licellate, horizontal, in terminal

panicUw; ealvx tubular, with .'5 uneciual, narrow, lanceo-

late acute "teeth; corolla salverfonn, mght-opemng,

frajtrant, greenish purjile without, white within, .i-4

times longer than the calvx: tube cyhndric; lobes eciiial

obcordate, emarginate, oblong; nectar-ring orange,

thickened: caps, longer than the calyx. Argentina ami

Chile. B.M. 278.5. Var. albifldra, Oornes, ha.s the

fls. nearly glabrous, glauftous, an<l greem.sh white or

gometimes pure white without insteiul of purj) ish, or

sometimes with a pun)lish vein in each corolla-lobe.

Argentina.—Very decorative. Intro, into L. S. from

Italv in 1(K)S.

NICOTIANA

FF. Si. glabrous above.

8. suaveolens, Lelim. Herbaceous, annual or bien-

nial, usually viscid: st, 1-2 ft tall, densely villous at

biuse, glabrous above: lvs. at base subpetiolate, spatu-

late .a.tusc, above ovate-lanceolate, acute, undulate,

.'n'tiole dc-current, the uppermost nearly sessile or

l-Wsping a.'uimnale, villous: fls. pedicellate, noddmg,

distant bracteolale, in terminal racemes; calyx .i-

loothcd, striate, tubular, pubescent; teeth linear-

lanceolate, narrow, acuminate, unequal; corolla giicn-

2480. Nicotiana sylvestris. ( X H)

than the calvx; limb purplish without, whit.e wi^thinj

somewhat 2:iipped, the upper lobes veo^ smal all

subrotund, obtuse or emargma e; caps, ovate obtuse

nearly equaling the calyx. Austral.-It is said to grow

n iKulerate shade. Var. undulata. Comes (N
.
undulata

,

Vent., not Huiz & Pav.). The plant is taller: lvs large

undulate; fls. larger. B.M. 673. \ ar macrantha, Comes

iT.franrans, Bern.). The st. is glabrous; 'vs. ob ique,

sub^r.Uite-ovate, sinuate-rcpand acute: ^^'l;^ '^^6^'

white, mouth expanded; lobes obtuse. B.M. 48b5.

DB. Oi>arij 4- to many-celled.

9 quadrivalvis, I'ursh. Herbaceous, annual, viscid-

puberm: si. ci'ect.or bran.-hu.g: lvs. 4^b in. long,

e u.laU- oblong, the upper nearly sessile entire, lanceo-
'

te acuie; maxgin often somewhat revolute; fls. few on

tot ender pedicels; calyx -teeth linear corol a

t ibular, swollen below, tube about 1 in. long; limb 13/2

n , iam • lobes ovate, obtuse, dark purplish without,

whi e vithn: caps. 4-e<.lled. subglobose, nearly equa1-

hig the calvx.-l'<.nnerly cult, by the Indians and s .11

g own by them to a slight .-xtent; P^^^ably does not

ocair outside Indian cu t. an.l gardens; l«J««^^ly ""'y,.^

cull, mutant of N. Bigeloni, as it appeared n t'C chells

,„.digree cultures of that species, tresh lvs. said to

smell like a goat, but the odor disappears on <lrying.

N. multivalvis, bindl., known only from Indian cut.

,n Ore. an.l \Vvo., <hffers in the many'-celled mdeh.s-

cenl caps., and many-lobcd coroUa-limb.
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AA. Fh. racettiose or paniculaic; corolla nahvrform; tube

relalirity liroad or sicolhii, usually yellow or mixed

with white or red; limb-scgnts. obtuse or acute.

(Nos. 10-17. Subgenus liu.'ilica.)

B. Plants glabrou.^ and glaucous.

10. glaftca, Cirahiim (A', arborea, Dictr.). Erect,

trcc-likc, lip to 20 ft. tall, slauoovis-hhic all over: st.

branching: Ivs. limjj-potioled, vinocjiially suUcdrdate-

ovato, acvite, .somewhat ropanil: fls. pedirrllcd, lu'tliccls

incurved in fr., in loose, terminal, bracted [laiiicles;

calyx tubular, 5-toothed, teeth acute, unequal, some-
wliat ciliate; corolla yellow, tube .scarcely incurved,

somewhat swollen above; mouth contracted, softly

woolly; limb small, lobes ovate, very short, acute: tvaps.

inclosed in the calyx. Argentina, Parapiay, Bolivia.

B.M. 2S37. G. 26 :.i71.—Frequently cult, for its stately

habit and striking glaucous-blue foliage which some-
times develops purplish tints. It has escaped from cult.

and runs wild in Texas and Calif. U.suaUy does not

bloom in the northern states. Easily grown from seed.

BB. Plants pubescent.

c. Lvs. sessile.

D. Corolla not over 3 times longer than the calyx; stameTis

much exsertcd.

E. Tlie corolla without a bright red margin.

11. tomentosa, Ruiz & Pav. (A'^. coloss'ea, Andr6).

Herbaceous or woody, perennial, \'iscid-pubescent : st.

reaching 10 to 20 ft., diffusely branched from the base

upward: branches leafy, terete, ascending: lvs. 10-lS

in. long by 4-6 in. wide, obovate-oblong, acuminate,
narrowing into a very broad undulate, winged petiole

with a clii.sping base, pale green above, paler beneath,

with conspicuous midrib and veins: panicle terminal,

nearly a foot long and broad, branches ascending, loose-

fld., tubercled at the articulations of the pedicels; bracts

narrow, caducous; pedicels yT-%^- long; fls. inclined,

VA in. long; calyx broadly terete, J-^in. long, smooth,

green, b;ise rounded; lobes unequal narrow, obtuse,

shorter than the tube; corolla slightly incurved, pale

green and pubescent without; tube somewhat exceed-

ing the calyx-lobes; lobes ovate, obtuse, spreading,

yellowish tinged with red within; stamens suberect,

twice as long as the corolla-lobes; ovary conical,

glabrous; style longer than the stamens, reddish;

stigma 2-lobed. Brazil. B.M. 7252. G.C. III. 9:83.

Gng. 1 : 97.—A remarkably valuable plant for large

and rapid growth. Very useful in making subtropical

effects. He-ilescribed by Andre from plants that came
up in soil received with Brazilian orchids which were

sent to France. It began to attract attention in France

about 1S99. It usually has reddish sts. which add to

the b()l<l effect. Seeds should be started under gliuss.

\'ar. variegata, Hort., has mottled and margmcd fohage.

R.H. 1893, p. 9. G.M. ;i7:61.

EE. The corolla with a bright red margin.

12. isodendra, Ricker {N. arborea semperflorcns,

Ament. A'^. coloss'ea variegata x A', macrophylla). A
tree-like perennial herb, \'iscid-pubescent throughout:
St. erect, 0-18 ft. tall, somewhat branching above: lvs.

sessile, ovate to elliptic, acute, undulate: fls. in loose,

long-pcdicellcd, terminal panicles, drooping; tubes
greenish, 2 or more times the length of the calyx;

corolla broader and whiter than in A', tomentosa with a

bright red margin. A hybrid between N. tomentosa
variegata and A'. Tabacum macrophyllum originated in

Germany in 1903 by Franz .Vment. It is poorly
described and as yet httle known in the U. S. !\I.I).G.

19:208. Gt. 54, p. 43.—Flowers continually through-
out the season.

DD. Corolla 4 times hmger than the calyx; stamens slightly

or not at all exserled.

13. Langsdorffii, Weinm. Herbaceous, annual, pilo.se

to downy: st. 2-3 ft. tall, branching: lower Ivs. ovate

with a short narrow petiole, imdulate, obtuse; upper
lvs. ovate-elliptic or somewhat lanceolate, sessile, decur-

rent, acute: fls. paniculate, drooping; calyx 5-toothed,

upijer teeth longest; corolla greenish yellow, salvcr-

form, the tube clavate and swoUon above, 3 times
longer than the calyx; limb yellow within, obsoletely

.5-lobed; lobes obtuse, somewhat emarginate: caps,

obtuse, slightly longer tlian the calyx. Brazil and
Chile. B.M. 2221, 25.55.

cc. Lvs. peliolate.

D. Corolla 3-3 times longer than the calyx.

E. Fls. yellowish or greenish.

F. Plants up to 6-7 ft. tall, robust unth large heavy lvs.

14. wigandioides, Koch. Herbaceous, perennial, of

shrubby habit, glandular-pubescent: st. erect, 6-9 ft.

tall, somewhat branching below: lvs. petiolate, ovate,

acuminate, undulate: infl. paniculate; fls. pcdicelled,

drooping; calyx campanulate, teeth unequal, acumi-
nate, glandular-pubescent; corolla salverform, yellow-

ish white ; limb somewhat reflexed ; lobes broadly ovate,

cuspidate; stamens included, filaments tomentose at

base; style clavate; stigma green; ovary conical, ring

fleshy, reddish, surrounding the base. Sent to the Cra-
cow Botanical Garden from Colombia about 1852 by
Warscewicz. B.H. 23:331.—A very striking plant for

bold tropical effects.

FT. Plants not over 4 fl- loll, slender and smaller-lvd.

15. rustica, Linn. Herbaceous, annual, sometimes
bi- or triennial, somewhat viscous pubescent: st. about
3 ft. tall, branching below: lvs. petiolate, large, thick-

ened, ovate or oblong, cordate or subcordate, entire or

rarely undulate, obtuse: fls. day-opening, pedicellate, in

terminal racemes, yellowish or greenish, about 1 in.

long; tube cylindric, inflated above, contracted at the

throat, slightly villous, 2-3 times longer than the calyx;

limb glabrous, yellowish; lobes short, rounded: caps,

ovate to subglobose, ajjex often somewhat umbilicate.

Mex. and Texas. Barton, Fl. 1:25.—Said to be the

first species of tobacco intro. into Eu. Its use was
made known by John Nicot for whom the genus was
named.

EE. Fls. reddish yellow.

16. glutindsa, Linn. Herbaceous, viscid-pubescent

throughout: st. angular above: lvs. petiolate, .subrotund

to ovate, cordate, abruptly acuminate: fls. in terminal

racemes, drooping, bractec^late; calyx somewhat
2-lipped, lower lobe 2-]jarted, upper lobe 3-]iarted,

teeth lanceolate-acuminate, the xijiper largest, rather

long, recurved; corolla reddish yellow, viscid-pubescent

without, twice longer than the calyx; tube incurved,

swollen above; limb 5-parted; lobes ovate, acute: caps,

ovate, obtuse, included within the calyx. Peru and
Bolivia. And. Bot. Rep. 484.—Intro, into the U. S.

from Italy in 1908.

DD. Corolla 0-6 times longer than the calyx.

17. paniculata, Linn. Herbaceous, annual, viscid-

pubescent: St. 2-3 ft. tall, simple, angular above,

branching: Ivs. petiolate, subcordate, ovate or sub-

orbicular, obtuse or abruptly a])iculate, the upper ovate,

acute: fls. pedicellate, bracteolatc, in large terminal

panicles; calyx with 5 nearly eciual linear teeth; corolla

yellowish green, salverfonn, tube clavate, glabrous,

nearly 6 times longer than the calyx, contracted at the

throat; hmb plicate, green, very short, becoming
revolutc; lobes acute: caps, ovate, obtuse, shghtly

longer than the calyx. Pern. R. &. P. Fl. Peruv. 129.—
Not much cult.

AAA. Fls. in panicled corymbs; lobes acute; corolla funnel-

form, throat more or less inflated, red or rarely

white. (Subgenus Tabacum.)

18. Tabacum, Linn. Tobacco. Herbaceous, annual,
sometimes bi- or triennial and somewhat shrubby at
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biisc, \nsoid-pubosccnt ; Ivs. thin, half-cliispinc, some-
what aurirlwl. sessile, more or less liecurreiit, ovate,

ohlonp. olliptu- or lanecolate: fls. iiedicellate in braeted
[Vinieles or raeenves; ealyx oblong, teeth unequal;
eorolla woolly without, 2-',i times longer than the ealyx;

tvilH's white or whitish: limb (lro(>))ing, rose-colored or

red: lobes aeiite or acuminate: cajis. nearly eciualing

the calyx. Troji. Amer. Xees I'l. (!enn. 21:4(11.

—

The fls. arc diurnal. Cult, from earliest times by the
Indians ami often runs wild. Its commercial cult, being
an agricultural subject is not discussed in this work.
It is a striking plant in the garden. Var. angustifolia,

Comes (.V. chintiisis. Kiseh.). This is a narrow-lvd.
variety from China and Java of which there are several

hybrids. Intro, into the V . 8. in liMMi. Var. macro-
phylla, Schrank. .V large-lvd. variety with large re<l

fls.. of which there are several hortictiltinal forms,

variously listed in the trade as .V. grandiflbra purpitna,
.V. atropurpitrea grandiflbra, S . riihra.

X. Bigtidrii, Wats., with sts. 1-2 ft. tall, fis. white 1-2 in. long,
is of interest as being the possible origin of N. (luadrivalvis and
N. multivalvis. Calif.—.V. /ri'tfo/jop/ij/f/d, Dunal, has sts. 15 in. tall:

Ivs. triangular, sessile, somewhat cLsspiiig, 2-2 J4 in. long, H-?iin.
wide: corolla yellowish green, '^-'nin. long: viscous pubescent
throughout. Utah to Mex. and Calif. p j TJjr-KFR

NICOTUNIA is a name given by the undersigned to

hybrids of Nieoti;ina and Pettinia offered in 1S!)3. They
were originally described as follows: "The plants have
slender, drooping or trailing tomentose green, red and
purple stalks and Ivs. twice or three times as large as

the ix>tunia; the fls. are hand.some, white, pink, cannine
or striped and borne in plenteous profusion. No seed
is ever produced, but they are very readily multipUed
by cuttings."

These plants have unfortunately vanished from cult.

They were, of course, annuals. They were semi-trail-

ing plants, the Ivs. covered with abundant short,

woolly hairs. The cross w;i,s Petunia hybrida var.

grandiflora x Nicotiaiia wigandioides var. rubra, the
former probably being the seed-parent. The singular

thing about the cross was the fact that the root .seemed
in all cases to be paralyzed and very defective, though
the tops in all the many hybrids produced grew with
much vigor. The blooms were beautiful, and it is a
pity that the iilants were not grafted on tobacco roots.

Subsequently .several jjarties have reported crosses of

the tobacco and petunia and also tobacco and sal-

piglossis. Luther Bdrbank.

NIDULARIUM (from Latin nidus, a nest). Bro-
meliacex. Wannhouse epiphytes, requiring the treat-

ment of billbergia.

Flowers perfect, borne in compound heads, the
petals joined at the ba.sc and not ligulate (in all the
typical species); anthers attached mostly on the back
(in some related plants attached mostly at the base):

Ivs. strap-shaped, ovate or oval, in dense rosett(w, the
fls. mostly sessile, red, blue, or white; the inner Ivs. of

the rosette, here called bract-lvs., are usually highly
colored and constitute most of the merit of some
species.—About 1.5 Brazilian species, by some referred
to Karatas and other genera, but by Mez (DC. Monogr.
Phaner. 9; kept distinct.

During the spring and summer nidulariums will

require plenty of heat and moisture, this being their
growing .season. .Vbout the middle of .lanuary or when
they show signs of becoming more active, they may
be placed in a hoasc with a night temperature of 6.5°.

B<;fore the plants are started up too mtu-h, they should
haveany necessary repotting. They do well in either
pans, cribs, or wire baskets. The compost should be some
liglit porous material, .such as fern fiber, s[)hagnum
moss, or fibro\Ls jK^at, abiding some broken crocks and
charcoal for drainage. Gradually increase the tem-
p<Tature at night until by summer they are having 7.5°

with 10° to 1.5° higher during the day. Dampen tin;

walks and under the benches so as to i)roducc plenty
of atmospheric moistiu'e. With the increased tem-
peratmc, do not allow them to become dry at the root,

as they like an abinidance of moisliu'c. While nidu-
lariimis like plenty of light, they will need .some sh.ade

when the sun is powerful, so Micy will not bum. After
flowering they shoukl be encouniged to make new
growth. During the winter the temperature may be
tlroi)ped to about (10° at night :mcl the atmosphere
.should be kept drier. They will need only a very little

water during the d:irk days of winter, just enough to

kee)) them idive. Niiluhiriuins are increased by suckers
like many others of the Bromeliai'ca'. These may remain
on the i)areiit i>lant tuitil of sutlicient size and strength,
when they should be taken off and placed in small pots,

using the s:ime compost as above. Place these under a
frame with bottom heat anil a humid atmosi)here. In a
short time, they begin to make growth, when they may
be given the same treatment .as the old plants. Sponge
often for scale. (,J. J. M. Farrell.)

A. Fls. while.

Innocentii, Lem. (Karatas Innoccntii, Ant.). Stem-
less and stolonifcrotis: Ivs. about 20, in a den.se rosette,

strajj-shaped, about 1 ft . long, broadest near the middle,
with many small, spiny teeth, green but more or less

tinted brown or red, the oval bract-lvs. bright red: fls.

in a dense head, white. I.H. 9:329.—Named for the
Marquis de St. Innocent, amateur, of Autun, France.
There is a form with yellow-strijied Ivs. I.H. 41:5.
This species is one of the best nidulariums.

striatum, Baker (A'^. Makoyanum, Morr., not Hort.
Karatas yiiylrcta, Baker). Lvs. 8-12 in. long, strap-
shajietl, fine-toothed, prominently striped with central

bands of white and shading to cream-color toward the
margin, the body color deep green and not brown-tintetl.

G.C. III. 8:183 (de.sc.).—A good species.

AA. Fls. blue or violet.

Scheremetiewii, Kegel (Karatas Scheremeticwii,

Ant.). Lvs. 10-15, in a short rosette, lanceolate, 10-18
in. long, with many small but conspicuous spiny teeth,

rather firm, bright green above and pale green beneath,
the bract-lvs. bright red and showy, the points recurv-
ing: fls. blue, in a .small head. Brazil. Gt. 1858:224.

fiilgens, Lem. (A'^. plctum, Hort. Guzmania picla,

Lem.). Lvs. 1.5-20, in a dense rosette, strajj-shaped,

with largo, strong teeth, mottled with green of differ-

ent shades, paler and scurfy beneath, the bract-lvs.

oval and scarlet: fls. blue. J.F. 4:411.

A', amazdnicujn, Lind. & Andr.^Canistrum.—A^. Bindtii,
Morr.=Aregelia.

—

N. Carolina.', Leni.=;AregeHa.

—

N. Chantrieri,
Andr6, is a hybrid of N. Innocentii and N. fuigens, with brilliant red
bract-lvs., obtained by Chantrier Fr^res, France. ' R. H. 1895:452.—A'. Lindenii, Hegel^Canistrum.

—

N. mideo-pictum, Hort. Lvs.
with dark blotches on a green ground and broad white bands lined
with green ill the center. Brazil.

—

jV. Aforrinianum, Makoy=
Aregelia.—.V. prlnceps, Morr.=.\regelia.—A', triste, Regel=,A.re-
«''"'^-

L. H. B.
George V. NASH.f

NIEREMBERGIA (for John E. Nieremberg, 1.595-

1658, a Spiuusli .lesuit and first professor of natural
history at Madri<l). ^olanacea-. Cup-Flower. Mostly
tender perennial herbs valued chiefly for the open bor-
der or for pf)t-plants; they are mostly of prostrate

habit, with showy jiale violet or white flowers borne
freely through the sununer and autimin.
Stem decumbent or creeping, rarely suberect, dif-

fusely branched, the branches usually slender and nearly
glabrous: lvs. alternate, scattered, entire: fls. borne
singly on the tijis of young shoots, mostly white with a
purple center; calyx .5-parted, tubtdar or bell-sh.aped;

sepals spreading; tube of eorolla long, slender, atten-

uated below, abniptly exi)anded :ibove into a broad
bell-shaijed, sa\icer-sh:ii)ed or fimnel-.shaped limb, which
has 5 broad, obtuse lobes: caps. 2-v:dved.—.\bout 25
species from Trop. and Subtrop. .\mer., allied to
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Petunia and characterized by the long and very slender

tube of the corolla.

Several species of Nierembergia have distinct value
for certain purposes. A'^. gracilis makes an excellent

pot- or basket-plant, and is also jiopular for the border.
JV. frutescens docs well in the open, but is more desir-

able as a pot-plant. A'^.

rivularis is perhaps the
most desirable species | 2481. Nierembergia

of the group, and is | gracilis. (XJ2)

adapted to a wide range
of conditions. It thrives

best in a moist soil with
a half-shaded exposure,

but often makes fine

patches on a dry bank,
or even in the rockery. '

Both N. gracilis and A'^. frutescens thrive in a loose,

rather moist soil, but are not impatient of dryness.
These three species endure winters without protection
in the latitude of New York.

Nierembergias are propagated chiefly by cuttings
taken in the fall, or by seeds. N. rinularis is most
readily increased by dividing the creeping stem where
it has rooted at the nodes. As most species are tender,
they are best stored indoors, a cool greenJiouse being
best, where they may receive plenty of hght and air.

It is best to cut them down almost to the soil when
setting them away for the winter.

A. St. prostrate or creeping: brariches ascending.

B. Fls. creamy white, sometimes slightly tinted with rose

or blue.

rivularis, Miers. White-Cup. Whole plant glabrous:
St. slender, creeping, rooting freely at the nodes, form-
ing a dense mat, the branches seldom rising over 6 in.

high: Ivs. oblong to oblong-spatulate, obtuse membra-
naceous, variable in size, with a long, slender petiole:
fls. sessile or short-peduncled ; calyx cylindrical, the
lobes oblong-lanceolate, sUghtly spreading; corolla-
limb broadly bell-shaped, 1-2 in. broad ; throat golden
vellow. La Platte River, S. Amer. B.M. .5608. J.II.

III. 31:311. Gn. 23, p. 188; 2.5, p. U.5; 64, p. 113; 66,
p. 431. G. 19:33.—A very adaptable and desirable
species for a stream bank, dry border or alpine garden.
The fls. are large and beautiful. It is difficult to eradi-
cate after on?e established, as .small pieces of the st. will
take root and grow.

BB. Fls. white, with purple center.

gracilis, Hook. (A^. filicaiiKs, Hort.). Fig. 2481.
Branches very slender, a-scending 6-8 in., slightly
downy: Ivs. scarcely 32in. long, linear or shghtly
spatulate, those on the younger branches somewhat
hairj': limb of corolla spreading, convex, white tinged

136

and veined with purple toward the center, throat
yellow. Argentina. B.M. 3108. G. 29:255.—A charm-
ing little plant for the hanging-biisket. A garden form,
var. Crozyana, Hort., h;is fls. tinted lilac and appears
to be more floriferous than the type. F.S. 14:1410.

EBB. Fls. pale lilac.

Veitchii, Berkeley. St. 8-12 in. long, with slender,

glabrous or slightly pubescent branches: Ivs. }^-l in.

long, short-petioled or .sessile, the upper linear, the
lower broadly spatulate: calyx-lobes linear-oblong,

recurved; corolla-tube ^2-?4in. long, white, the limb
broadly bell-shaped, pale lilac. Trop. Amer. B.M.
5599. F. 1872, p. 141.

AA. St. nearly erect.

frutescens, Dur. (N. frulicbsa, Hort.). Tall Cup-
Flower. St. 1-3 ft. high, much branched, shrubby:
Ivs. scattered, linear: fls. about 1 in. broad, the limb
saucer-shaped, white tinted with lilac or blue; throat
yellow; handsome. Chile.—The fls. resemble A'^.

gracilis in color, but are much larger. Valuable in the
greenhouse or for the border. As a pot-plant it makes a
fine bush and bears fls. almost continuously. It can be
used as a bedding plant with excellent results if started
under glass and transplanted. G. 33:109, 595. H.F. II.

10:9.—A garden form, var. grandiflora, Hort. (A^. gran-

difldra, Hort.) has somewhat larger fls. than the type.

Var. albiflora, Hort. Fls. white, appearing well with
the fohage. Var. atro-violacea, Hort. Pretty plants,

very compact, with dark violet fls. Reproduces well
from seed. g. w. Fletcher.

A. C. HoTTES.f

NIGELLA (diminutive of 7iiger, black; referring to
the color of the seeds). Ranuncidacese. Love-in-a
Mist. Devil-in-a-Bush. Fennel-Flower. Hardy
annuals grown for their interesting flowers and seed-

pods which are often surrounded by the much-divided
involucre.

Stems erect: Ivs.

finely divided, alter-

nate: fls. showy, white,

blue or yellow ; sepals 5,

regular, petal-like, de-
ciduous; petals 5, with
hollow claws, notched
or 2 - lobed : carpels

3-10, fusing at the
base into 1 cavity, cells

opening at the top
when mature ; seeds
many, black and hard.

—About 12 species,

including Garidella;

mostly natives of the
Medit. region. Follow-
ing 3 are the only spe-

cies now used in Amer.
Nigellas require little

care. The seed should
be sown in the open
border in good soil any
time after the land is

fit to work in early

spring, as the plants
are entirely hardy. The
seedlings should be
thinned, if necessary,

to a distance of about
8 inches. They seldom
succeed well if trans-
planted. If the seeds
are sown in early
autumn, the plants
may withstand a mild
winter and be ready to 2482. Nigella damascena.

y^
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flo«-cr oju-lier the next siuuiner. By i.lantij.): at .hlTor-

onn[-.w.o.is the plants ...ay V'o c..ntnu.o.l ... Ih.u y

u-ur V tl.r>H.^l,o..t tl.o s...>....or. Tho s.cds of A . «. < ,

Ui,...", or l.huk ........H.., arc so...ot....e.s iised :.s se:us>m-

.nc in the OKI World.

damascena, Linn. Fip. 2182. He.ght 1-2 ft :
vs

bricLt prxH-,., very finely oi.t: lis. wh.tc or blue arps

in^^>h.erx- ver^• de..se a..>l tine; style.s erect m the fr.,

ne-ulv ^s Ions :u. the eu,.s.: fr. not aiverRent at op.

? .n..uer. S. Ku. li.M. 22. Un. :i7, p. 130; bi p. 10.5.

J 11 111. .51:01. C.n.M..5:2«H;. \ ar. nana, Uort. .\

dwarf fon.i with verj- large lis.

hispfinica, Linn. Lvs. n.vi<-h divided, bnt less so than

in ,hrpree;.d.ng: fls. deeper l'l^'«V'"^
''^KMef rdl e

detn> red st;u..ens; .nvoluere absent st>les i.tlur

spreading: fr. divergent at top. July. l;pain and N.

Afr BM 12C5. Gn. :37:i;50. Var. Fontanes.ana,

Hort (.V. Fonlamsiaua. llort.). Much hke the type,

"ut s:u\l to flower 2 weeks earUer. Var. alba, or .

Plant IS in. tall: fls. white. Var. atropurpilrea, llort.

Fls. purj.le.
.

.

integrifoUa, Kegel. Lvs. less divi.le.i than either of

the above spceies: fls. .l.tTenngm being bell-shaped.

Cent. Asia. B.M. 8245. G.C. IIL 44:22-.

K. C. Davis.

NlGGER-TOE: Nuts of Ilrrihuttttia.

NIGHT-BLOOMING CEREUS: r«-,-.«, and other Ktnera

mentioned on p. 721.

NIGHTSHADE: S.,lam,m niarwnu Deadly N.:t/r„,.aBcHa-

dormi. Enchanter's N.: f.rc^a. Three-leaved N.: TrUhum.

NINE-BARK: Physocarpm.

NINTOOA tEiust Indian name). A name proposed

in 1.S30 bv Robert Sweet for certain species of Lonicera

(sec p;ige "1910;. iWjaponka, Sy;eet=Lonicerajaponica.

NiPA (native name in Molucca). Palrmcex One

species of palm widesprea.l along tidal rivers and es u-

anes, Cevlon to the Philippmes and .Uistxaha, t '? f^reat

leav^ much used in thatchmg, and the fruit edible.

Trunks or rootstocks prostrate, gregarious: lvs i)in-

natisect, 10-30 ft. long, from the ends of the rootstocks,

Ifts. numero,.s, rigid, plicate, lanceolate, lon|-=^™'"'-

nate, 2-3 ft. long: fls. m.jmecious, m an erect mH. .sprmg-

hfg fron. the rootstock; .nale fls. small, m catkin-hke

laferal branches of the spadix, stamens 3; female Is

larger, in terminal globose hea,ls, the carpels 3 tr.

large and spherical (;« large a-s a man s head), m-

priled of many carpels or drupes 4-(i m. long. Toddy is

Kl^.d from the spa^iix, and from, tins I>rodu«t o her

materials (a-s .=irup, sugar and vinegar) are "laclu

Kemelhanl and w^ite, edible. N jridmin,, Wum.b

teTmost useful plant in the thatch-niaking m he

Phrhp%8 (Figs. 1993, 1994, Vol. HI ), but .t.s proba-

bly not cult, to any extent. It has been .ntro. m h.

Fla. L. H. B.

2483. Ifolana paradoza.

NOLANA

NIPHAA (Greek, niphns, snow; alluding to the white

color of the (Is., which is ..ot usual in this faimly). Oo-

,„T,irc.r. Tropical American stem ess or dwarf solt-

viUoiis herbs, with coi-date, co:i.-sely serrate lvs. ami

clusters of about a dozen lis. an inch or so across, borne

singlv on .cldish stalks. For general cult, they are

inferior to gloxinia :ind ;u-lnmen.>s, but they arc desira-

ble for bot:inical .-oUcclioMs. Th.'V have a creeping root,

and no tubers; lvs. wrinkled, petiolate, opposite; corolla

„e:vrlv wheel-shaped; .lisk absent; stamens 4 or 5,

ihunents short, str:uglil; antlics erect, free, the cells

f:icing inward, parallel, confluent at the apex.—bpecies

2, Guatemala and Cuba.

oblonga, Lindl. H.ight 1 ft.: lvs. heart-shaped or

perhaps somewhat oblong, more or less «'horled

petioled and cordate at base, strongly serrate hiT;

suteand rugose; fls. drooping, winter; corolla about \H
n :uToss, pure white, on slender reddish peduncles,

lobes roundish, conc:ive at first, then revolute. Guate-

mala. B.R.2S:5. U.U. u, p. 301. L. H. B.

NIPHOBOLUS. A name once in rather general use

but now replaced by Cyclophorus, which see.

NITRARIA (Latin niirum, natron; in reference to its

habitat in nitrous soil). Z.gophyMce^. N.TERnusH^

Four low rigid shrubs distributetl from S. Russia to

Mo.W ia, W. China and Persia and through Asia

^Ihor to Arabia and N. Afr with alternate sma

fleshv entire or dent:xte, stipulate vs and with small

S'or yellowish gree.i fls. .n t-m-nal cymes followM

by berrv-hke drupes; calyx 5-parted, fleshy, peta so,

concave- stamens 15; ovary sujienor, comc-oblong

a^tenu^ted into a ver'y short style with 3 connivent

stigmas, 2-6-celled: fr. an ovoid i rupe with a sc ilp-

tured 1-seeded stone dehiscent at the apex; cotyledons

often 3 The following species is sometimes cult, in

European botanic gardens and h:is been mtro recently

bv the Dept. of Agric. into this country and recom-

mended as\i sand-binder for cooler se.ni-ar.d regions

ks fleshy fr. is edible. Prop, by seeds and by layers It

s of difficult cult, under ordinary conditions, as it .s

ike most desert plants, impatieiit of too much moisture

andleedlings particularly are liable to damp off. It

grows well m saline and alkaline soils; m ordinary sod

InTpphcation of salt is recommended to grow it sue-

cessfuUy.

«;rViftberi Gmel Spiny rigid shrub, to 6 ft., witti

whiffbranKlvs.yovatoblong to
1^^^^^^^^^^^

Inte obtuse or sometimes acutish, entire, tmcKisn,

^IW whUe young, finally usually glabrous li-^ivn

S: fls whL, about } ^in. across in staked terminal

cvmes about 1 in. across; petals spatulate-oblong

Sens about as long as petals: fr. purple or blackish

violet rarely yellow, about -jm. long. June; fr in feept

Tnd Oct From S. llussia to Mongolia, W China and

lersi^? L.BC. 14:i;J95.-By the Dept. of Agr.c theS was intro. from Turkestan as W.rdusa but^^

rc(u.sa Aschers., is a native of Syrui, Arabia and N
.

Afr.

and easily distinguished by its broadly obovate lvs.

usually 3-toothed at the apex. Alfred Rehder.

NITROGEN. The role of nitrogen in horticulture is

dis^ussTd under MiUUj, Fertilizers, Legumes, Lime and

Manures. ,. , ,_ u e

NOLANA (from nola, a little bell; refer-

ring to the shape of the corolla) -Vo/an-

ace% Prostrate annual herbs with showy

blue flowers opening only m svinshine,

valued chiefly for covering poor or rocky

'''st?m often slightly angulate usually

spotted and streaked with purple above

glabrous or viscid -pubescent, much

branched, the ends of the branches ascend-
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iiifl several inches: Ivs. solitary or in pairs, entire,

usually fleshy, the lower long-iietioled; the upper short-

petioled, .sessile or attenuated into a winged petiole:

fls. bonie singly in the axils of the Ivs., mostly short-

peduneled, connnonly blue or pur))le, rarely white or

rose; calyx .5-partetl; corolla short funnel-shaped or

bell-shaped, as in Convolvulus, entire, 5-angled or .'i-lO-,

lobed; ovaries .5 to many, 1-5-seedetl, arranged in 1-2

series or clustered irregularly aroinid the base of the

style.—.\bout 20 species, aU native in Chile and
Peni, mostly seaeoast plants.

The characters by which several species of Nolana
have been separated are not well defined. It is probable

that A', prostrata and A^. parndoxa should be considered

as one species. The chief characters which have been
used to distinguish them arc the number of ovaries in

each flower and the number of seeds in each ovary;

but these characters van,- in different plants of these

and other species of Nolana.
Nolanas grow readily from seeds sown in the open in

May. For early blooming and for seed-production they
should be started under glass in March and t ransplantetl

in May. A', paradoxa is used with fine effect when
planted in large patches in the border or on rocky hill-

sides. All of the species do well in pots. They prefer a
light soil and sunny situation. A', paradoxa is well

suited for use in vases and baskets.

A. Si. smooth or sparsely hairy.

B. Fls. large {1-3 in.), dark blue, not striped.

paradoxa, Lindl. (,V. atriplidfolia, Hort.? A^. grandi-

flbra, Lehm.). Fig. 2483. Seven to 10 in. tall: root-

Ivs. verv- long-petioled, ovate; st.-lvs. ovate, mostly
sessile or with winged petiole, fleshy: fls. large, 1-2 in.;

sepals ovate-lanceolate; limb of corolla blue; throat
white, inside of tube light yellow; ovaries commonly
many, 1-seeded. Chile. B.R. 86.5. Not B.M. 2604,
which is A'. teniUa.—This is the most common species

in cult. Var. alba, Hort., has white fls. Var. violacea,

Kort., has violet fls. F.S. 13: 1294. H.F. II. 1 :60.

BB. Fls. small i^in.), light blue, striped vnth
dark purple.

prostrata, Linn., not Hook. Resembles N. paradoxa
but is distinguished by the St. being more reclining, the

fl. is smaller and the throat of corolla marked with
violet-purple veins: caljTc pyramidal with triangular

lobes: ovaries commonly few, 2-4-seeded. Perhaps this

should be united with the preceding; it is native to

Peru. B.M. 731.

AA. St. densely hairy.

B. St.-lrs. lanceolate, thick: plant hoary-pubescent.

lanceolata, Miers. St.-lvs. rather narrow, mostly in

pairs, 2-6 in. long, the base obliquely clasping or slightly

decurrent on the outer side: sts. hairy: fls. 1-2 in. broad,
with a spreading .5-lobed limb, each lobe deeply
notched; limb of corolla azure-blue, throat yellowish

white, marked at the ba.se with a line of purpli-sh blue
and spotted yeUowi.sh green. Chile. B.M. .5327.

H.F. II. 5:55.

BB. St.-lvs. ovate, membranaceous: plant viscid-hairy.

tenella, Lindl. St. and whole plant viscid-hairy: st.

slender: upper Ivs. ovate, membranous, obtuse, with
rounded ba.se and winged petiole: j)eduncle long-hairy:
fls. virjlet-blue, with a white throat; limb .5-lobed, each
lobe tipped with a broad point. Chile. B.M. 2604 (erro-

neously as A^. paradoxa, but poorly .shown a-s no hairi-

ness is indicated).—Not advertised in Amer.
S. W. Fletcher.
A. C. HoTTES.f

NOLINA (C P. Nolin, joint author of an essay on
agriculture, Paris, 1755). Liliiicese, tribe Noltnese.

Sub-acauleseent, or small trees, with dracena-Iike
leaves, little cultivated except under glass, and some-

times in open grovnids in southern California and com-
parable regions.

The liliaceous tribe Nolinece, in addition to Dasy-
lirion, contains 3 genera with unarmed Ivs., .so closely

related that they have been united by excellent botan-

ists under the genus Nolina.

As now limited, however,
Nolina has panicled small

polygamo-dicccious fls. and
wingless 3-lobed 1-3-seedcd
often inflated fr.; Calibanus
differs from it in the fr. being
neither lobed nor inflated;

Beaucarnea, like Dasylirion.

has 3-winged fr., neither lobed
nor inflatetl, and its trimk dif-

fers from that of Nolina in

being more swollen at base.

S. U. S. to Cent. /Vmcr. Mon-
ograph in Proc. Amer. Phil.

Soc. 50 (1911), by Trelease;

species 24. Other species than
those enumerated below may
be expected in the collfctions

of amateurs. Treatment in

cult, as for yuccas.

longifolia, Hemsl. ( Yucca
longifblia, Schult. Y. Barran-
casccca, Pasquale. Dasylirion

longifblium, Zucc. RouUnia
Karwinskiana, Brongn. Beau-
cdrnea longifolia, Baker).
Rough-barked small tree .5-10

ft. high, with somewhat swol-

len base and few short

branches crowded at top: Ivs.

thin, green, rough-edged, more
or less frayed at tip, 1 in. x 3
ft. or more, gracefully pendent:
infl. nearly sessile; fls. rein,

long: fr. }4'm. lolig, J^in. wide, inflated; seed roundi.sh,

^sin. diam. S. Mex. Abhandl. Akad. Muenchen. Ck
2.3:1. R.B. 1865:20; 31, p. 2:30. Gn. 24:433. G.C.
II. 7:493, 567. BuU. Soc. Ort. Tosc. 1890:6. G.W.
11, p. 14; 14, p. 199. G.Z. 3:20. Natur, 34:340. Gt.

29:117; .33:68. R.H. 1911, p. 206. Proc. Amer. Phil.

Soc. .50:3, 8, 13, and p. 426.

The following species are given the nomenclature
under Beaucarnea:

B. recurvata, Lem. (B. tuherculhta, Roezl, Nolina
recurvata, Ilemsl. N. tuberculata, Hort. Pinceneclilia

tuberculdta, Lem.). Becoming 30 ft. high, slender-

branched above, swollen at base: Ivs. green, thin,

smooth-edged, recurving, ?4in. x .3-6 ft.: infl. nearly

sessile; fls. i^in. long: fr. unknown. S. E. Mex. I.

H. 8, p. 58. G.C. 1870:1445; III. 46:4. D.G. Mag.
1871:288. Gt. 28:210. Gn. 19, p. 372. R.H. 1911, p.

207.—Tender in Cent. Fla.

B. guatemalensis, Rose. Fig. 2484. Slender, some-
times mucli-branched tree, 20 ft. high: Ivs. green,

thin, smooth-edged, recurving, 1 in. x 3 ft.: infl.

short-stalked; fls. >^in. long: fr. I/2 x ^in. Guate-
mala. Contr. U. S. Nat. Herb. 10, p. 88.—Tender
in Cent. Fla.

B. stricta, Lem. (B. recurvata stricta. Baker. B.
glaiica, Roezl. B. Purpiitsi, Rose. PincencctUia glaiica,

Lem.). Becoming AO ft. high, somewhat branched: Ivs.

pale, slightly rough-edged, straight, ]/i-}/2 in. x 2-3

ft.: infl. short-stalked; fls. ^m. long: fr. J^ x Yzm. S.

Mex. D.G. Zeit. 28:223. Proc. Amer. Phil. Soc.

.50:8, 14.

B. gracilis, Lem. (B. oedipus. Rose. Nolina hislrii,

Hort.). Becoming :}0 ft. high, greatly swollen at b.ase,

variously branched: Ivs. very glaucous, rough-edged,
straight, J4 x 18-20 in.: infl. short-stalked; fls. i^in.

2484. Beaucarnea
guatemalensis.
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long: fr. 's'"- long anil bnnvd. S. ^^<'''• Contr U. S.

N-it. Horb U1:2a. PuW. Caniegie Inst. No. 99:19.

Proo. .VuuT. Phil. Soo. M: 4, 11.

••", inJ D "K) Hk. 4. Proo. .^iiicr. Phil. Soo. r>Q:b, b. V). 11. n-

Th. mosri^oaunful of all this Kroup is .V. lomn/oha. when young

» h s crown of dr.xipinK loaves foot or inoro long. ™olung to

"ho ground Few othor true nolinns possos.^ niuoh boauty, but the

CHUU "A-nt spl-cios are odd and rather graceful, and Lower Cali-

forn an forn^Tko X. Biaelovii. Wats,. A".
'^•'''""'"f"Z^''f^Z

(C;r. III. :!t:43l and A'. Parryi, Wats., may succeed in the

warmer purls of California. WlLI.IAM TllELEASE.

NOLTEA (after E. F. Noltc, professor of botany at

Kiel ; born 1791). Rhamriaccr. So.-lPiuish. An cver-

croon clabroiis shrub from S. Afr., with alternate short-

potiole.1 serrate Ivs., small deeidu.ms stipules and

with small white polvRanious fls. in teniunal and axil-

lar\- panieles: ealv.x eampanulate, .5-lol.etl; peials ),

small; shorter than sepals, cueullate; the 5 stamens

opposite the petals: ovary half-inferior, 3-celled;

stvle rather short, with slightly ;5-lobed stigma: fr. a

caps 3-valved, septicidal with :i erect compressed

seeds' The whole plant is saponaceous and the macera-

ted foliage is used by the natives in washing, bome-

times used as a hedge plant in S. Afr. Cult, occasionally

in S Calif., though it litis scarcely any particular orna-

mental quality. Prop, is by hardwoo.i or greenwood

cuttings and " also by seeds. N. afncana, Reichb.

(Ceandlhu.'i africanus, Linn.). Upright shrub with vir-

gate branches, to 12 ft.: Ivs. oblong-lanceohite serrate,

obtuse, pale green below, 1-2 in. long; stipules sinall

roundish, thickish: fls. whitish, J gin. across m short

axiUarv- and terminal panicles crowded at the end ol

the branches into leafy panicles several inches long:

caps, i^^in. across. S. Afr. Sim, Forests and ior. 1-1.

Cape of Good Hope, 37. Alfred Rehder.

NOPALEA (from the Mexican name of the cochineal

cactus). Cactarca: A genus of 4 or .5 species, oft^n

placed with the opuntia-s, but differing from the latter

in having erect petals, and stamens and style exsert

beyond the perianth, as well as in some minor details.

Natives of Trop. Amer. N. coccmellifera, Sahn-

Dvck (.V. inaperia, Schott). An arborescent, llat-

stemmed plant, with a somewhat cylindrical trunk

6-10 in. diam., widely grown in semi-tropical coun-

tries, but rarely found in the U. S., and th™ only m
the largest collections of cacti. It is chiefly mterestmg

in being one of the important food-,,hints of the coch -

neal insect B.M.2741, 2742 (as Cadtis mchinelhfcr)

.

N guaUmaUn>,is and N. lulca are 2 recently described

epecies from Guatemala which have been intro. into

cult. J. N. Rose.

NORONHIA I'aftcr Ferd. de Noronha, Spanish

naturalist and traveler: died 1787). Oleaceg-. One tree

or large bu.sh, differing from Olca in having separate

petals anrl in other characters. A^. emarmnata, Poir

(OUa fmarninala, Lam.), is native in Maxlagascar and

other islands, and is planted somewhat m Hawaii.

Lvs. opposite, evergreen, short-stalked, coriaceous,

cuneate-oblong and more or less retusc, entire: Hs.

vellowi-sh, fragrant, in axillary clusters; calyx small,

ttoothed or -cut; petals 4, sometimes somewhat

coherent at base: fr. an edible drupe, puqile when ripe,

globular, about 1 in. diam.; seed usually 1 (ovary

2-celled;, in the sweet pulp

NORTH AMERICAN STATES, Horticulture in.

The descriptive article.s on the horticultural resources

of the North American contin.mt are comprised in two

parts- the .symiwsium on British North America in

NORTH AMERICAN STATES

\'olume I, and the present assembly. These together

ilive a comprehensive view, and yet in soine detail,

of the present state of development in fruit-growing,

vegetable-growing, flower-growing, and related activi-

ties in this vast area. Inasinuch as the sta istical

information is not comi>arable as between the British

and the American jiarts of the continent, ;md as tlie

markets and gov.-rnmenlal control are different, as

well as for other reasons, it has seemed best to treat

the two parts separately, although the reader will want

to consult them both to secure his view of the con-

tinent as a whole. . ,- ,

The article on Alaska naturally attaches itselt to

the present account. It is desirable, also, to present

here an account of the horticultural possibilities of the

Canal Zone (with its ton-mile strip across the Isthmus

of Panama), although that region is not correctly a

part of North Ameri.-a; but it belongs with the same

governmental administration as the con mental states

of the Union, and the trade relations will naturally be

''T' third group of descriptive articles is found in

Volume III under the title ".I^'j^'l Dependencies^

These insular areas are all tropica and therefore have

a more or less eomm.m interest. 1 he islands are Porto

Rico, page 1689; Hawaii, page l(i92; Guam page

1696 Tutuila, page lt;99; Philippines, page 1702

In percentage of total value of all crops m the United

States, the horticultural products reach not more than

13 per cent, even counting potatoes and sweet potatoes

as within the definition. The census figures for the

year 1909 give the percentage of value of vegetables

(including potatoes, sweet potatoes and yams, and o her

vegetabk-s to be 7.6 per cent of the tf^^l ^^j^^
"^

;^"

crops; of fruits and nuts to be 4 per cent; of flowers and

plakts to be .6 per cent; of nursery products o be
^4

percent. In average value to the acre m 1909, flowers

and iXnts" lead all crops, with $1,911.02; small-frmts

Ino'oi to the acre; potatoes, «45^36;,sweet potatoes

and yams, $55.25; "other vegetables, fY\ iJ^H

may be compared with the acre-value of staple field

crops, as cereals $13.93; hay ^^"^ forage SIMO
tobacco, $80.55; cotton (including -seed), $25.74, sugar

beets $.54.60; sugar-canes, $55.40.
, „, ^

The territory of the continental United States com-

prises practicaUy the whole range of climate^ While

none of it is within the tropics, the southern end ot

Florida is essentially tropical; the Gulf coast, southern

Tex^s southern California and the less elevated

regions between are subtropical; and Alaska is partly

^?h°n the arctic. There are long ranges of seacoa^t

cUmltes, and vast areas of midcontinental conditions

Th"re are regions of unusually heavy rainfall, and

others of very deficient precipitation and with desert

conditions, -^here are widely
f
ff--\drainage sys

terns, elevations from perpetual snow to .depressions

below sea-level, and the widest variations in soils and

expolures. These wide ranges of conditions Provide the

physical basis for the most diverse horticultural pur-

suits The mountain barriers and mam drainage basins

T-s well as the seacoasts, are shown in 1 ig. i4»0. ims

map may be joined to that of the British possessions,

^'^Thf1;r:s"enTsySLum on the horticulture of the

United States takes the form of an account by states,

and these states are assembled in groups to represent

geographical regions, as fofl?ws

:

Hamo-
Ncu'Enqland Slates.—Mame, page 2152, New Hanip

shi>e .age 2154; Vermont, page 2157; Massachusetts,

Sgc' ^159; Rhode Island, page 2162; Connecticut,

""'^SltAaanHc .S^ilc.-New York, page 2167; New

Jersey page 2170; Pennsylvania, page 21/.i.S N^th Central Nta(e«.-Uhio page 2176; Indiana

page 2179; Illinois, page 2182; Michigan, page 2184,

Wisconsin, page 2187.
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}ytst \orlh Catlral States.—Minnosotii, iiiigo 21i)0;

Iowa. p:»go '2VXi: Missouri, pajw 219(>; North Djikota,

p:\KO -l'.>;': Soutli Dakota, psifto 2202; Nobnuska, pane
22t»">: K:ms;is. paj-o 2207.

South Atlantic Statin.—Dclawarp, jiapp 2210; Mar.\-

lanii. page 2212; N'irginia, pafji' 221."); Wost Virpinia,

p!ip> 221S; North Carolina, pafto 2220; South Carolina,

pjipi' 2223; CJoorgia, pajtc 2221); I'lorida, ))a{io 2229.
East South Central Statc.t.—Kentucky, paj;o 22;{2;

Tennessee, psige 2235; Alabama, page 2237; Missis-

sippi, p;\ge 2240.
West South Central Slates.—Arkansas, page 22t;i;

Louisiana, page 2240; Oklahoma, page 2249; Tcxius,

page 22.51.

Mountain Stales.—Montana, page 2255; Idaho,
page 2257; Wyoming. i)age 22()0; Colorado, page 22()li;

New Mexico, page 22t)('); .\rizona, page 22G9; Utah,
page 2272; Nevada, page 2275.

J'acijic Stales.—\\'!Ushington, page 2278; Oregon,
page 22S1; California, page 2284.

Alaska, page 2287.
The .statistics concluding the articles, compiled by

Editor, are taken from the Thirteenth Census, 1910
(products of 1909). This is with the i)uri)().se not
only to give the statistics of each state but to afford
a basis of comparison between the states and to present
the facts for the I'nion. A.s a basis of comparison, the
main agricultural products are also given. The categories

of fruits are those used in tlie Cen.sus classifications. It

does not necessarily follow that "jjeaehes and necta-
rines" means that there are nectarines growing in com-
mercial quantities in tl)e given state, or that logan-
berries are grown when the category is "raspberries
and loganberries." In some cases in which these and
other incidental fruits are known not to be grown, the
names have been eliminated, but not always so. The
statements are chissificatory.

The Canal Zone (Fig. 2486).

\\Tien Balboa followed the narrow jungle trails of

the Indians from one rambling settlement to another
across the Isthmus, he probably noted, if he took any
horticultural notes at all, that the economic flora was
deplorably meager. The palm-thatched "bohios," as
they called their one-room dwellings, were scattered
along the high banks of the rivers, just above flood-

mark; and the patches of root-crops and grains were
massed clo.se uj) under the watcliful eye and ear of the
planter,—to avoid depredations by the ])lentiful game
animals, the deer, tapirs, agoutis, paca-s, and their
kind. This .sort of make-believe horticulture, however,
had been improving very slowly for thousands of years
when the first Spaniard appeared on the scene.

If we hold, with O. F. Cook, that the first ideas of
agriculture originated in the old Caribbean region, if

we place the birth of the science back to the first pur-
poseful covering of an ot6 tuber in a half-ck'arixl plat
Sfimewhere about here soin(" 50,000 years ago, then we
must needs offer .some exijlanation for the undeniable
backwardness of tropical Amt'rican horticultun! at
the beginning of the sixteenth century. We may
rightly ignore all ethnological [joints in the ca.se and
as.scrt that in this region a little; more than anywhere
else on the earth's surface did the food-plant growers
have a pitiably laborious and precarious stniggle with
the primeval jungle. Indeed, it is doubtful whether
even the pre.s<mt inhabitants of the Ch.igres Valley
could eke out enough to live on from their little semi-
cultivated patches if they were deprived of the machete
and their few other "civilized inventions."

In point of fact, however, the indigenes of this
region ha^l a fairly large number of f|u;isi-<:conomics in
iine, not to say in cultivation. They probably ilepended
upon the larger game animals to a great extent, with
fi.fh, .snakfsi, and iguanas also en menu; their main

root-crop was "yuca," or cassava (Manihol dulcis var.
Aipi, M. tililLiMma), and to this day the "small farmer"
of the interior of the Isthmus sets great store on
"farina," the artificially <lried, grated, peeled root.

Ot6, or Yautia (Xanthosoina sj))).) w;is ])robal)ly

second in itn|)ortance as a vegetable food and undoubt-
edly existed then in many forms. Of yams there were
probably several s[)ecies, all inferior to those now in

evidence. The inalanga, or taro (Coloe;i.sia), i)robably
arrived with the Spaniards. The sweet potato may have
been in evidence, but the present dialects of the
Panamanian Indians (according to Pittier) contain
no word for this root. And the "cacahuate," or peanut,
was a prominent ])rehistoric crop from Mexico to Peru.

.\inong the fruits, the avocado, indigenous from Peru
to Mexico (but not in the West Indies), demonstrates
its nativeness by attaining a greater size here than
elsewhere—2 feet in diameter, with a height of 65 feet

or more, and fruits in proportion; the Mexican black-
skinned and the Guatemalan hard-skinned varieties

are unfortunately absent. The cashew (Anncardium
occidcntalc) is and probably was common everywhere
outside of the forests; the sister species, the espav6
(A. rhinocarpu-s) is a conspicuous jungle giant. The
guavas, though un.ible to compete with the forest

species, are among the first to occujiy cleared groimd.
The annonas were probably common; three forest

species bear edible fruit. Two caimitos, or star-apples

(Chrysophylhun spp.) are half or wholly wild. The
calabash (Crcseentia Cujele) was probably semi-cult i-

vateil for the sake of its fruit-rinds, used in lieu of

crockery.

The i)ineapple probably made its first appearance to
the public somewhere in this region. As to the bananas
and plantains, it will probably never be known just

how or when they wore introduced (from .Africa or,

more probably, from the Orient); it seems certain, how-
ever, that there were a few varieties (out of the 300 or
more) under cultivation when Balboa came. The
anotto (Bixn Orellana) w;is doubtless used then, .as

now, for decorating the body and, mixed with palm-
oil, to keep away mosquitos and the terrible "sand-
flies" and ticks.

There were probably also peppers, ginger, papayas,
maize, and beans in those plantations of 4,000 years
ago; but unlike their distant neighbors, the Incas and
Aztecs, the Isthmian planters neglected to set it down
on stone records.

The first two centuries of civilization brought but
little to this region in the way of new economic plants;

but !is soon as travel across the Isthmus became a real

movement, and with pirates anfl brigands becoming
unpopular, Panama horticulture began to improve.
The Indian mango and the Polynesian bread-fruit

arrived and soon assumed a permanent predominance
over all other fruits, except the avocado and the mu.sas.

The citrous fruits, various vegetables, rice, sugar-cane,
the akec (brought in with the slaves) and, of course,

the ubiquitous tropical ornamentals (Aralia, Hibiscus,

Acal_ypha, Codia'um, ,Ia.sminum, and others) came in

due time. Many first-chuss economics, however, such
as sapodillas, star-ajjples, sweetsops, tamarinds,
mammee apples, and mammeo sapotas, are still nearly
or quite ab.sent within the Zone boundaries. The
French brought in a few good tilings. In 1906 to 1908,

H. F. Schultz, .OS horticulturist, began the i)ropagation

of ornamentals and vegetables; through the auspices
of David Fairchild and the writer, a good collection of

e(^ononii(\s was sent from the pro[)agating-houses of

the United States Department of Agriculture, at
Washington, D. C, to the Zone, with i)artial .success.

About 1908-9, it Wiis considered impracticable to raise

fresh vegetables and fruits for the Canal Commissary,
and until the native plantations began to be "bought
in" by the Land Office, .lanuary 1, 1913 (by Presiden-

tial Order of D(>cembcr 5, 1912), Zone horticulture
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w:is in a state of dosuetiide. Oranges, bananas, avo-
cados, and the like, were sonielinies gathered wherever
it seemed ex|)e(hent, without a definite jiolicy of man-
agement, till Oetober, 1914.

At present (191.')), even, it is uncertain how far the
Supply Department is warranted in going with the
ii|ikeep of the lumdreds of small and large plantations
expropriated from the Panamanian and West Indian
settlers, and how many new jilantations are actually
required, first, in the interest of financial economy, and,
second, !is a safeguard measure: i.e., a meat, fruit and
vegetable supply in loco in case of a sutldcn isolation

of the Zone. (In fiscal year ended June 30, 1914, the
Land Office settled 1,903 claims of squatters, aggrega-
ting S147,4,52..')0).

Corregidor Island, at the entrance to Manila Bay,
according to report, has enough food-suppUes in store
in dry and refrigerated vaults to last the entire Ameri-
can population of the archipelago for more than one

2486. The Canal Zone. B, Bananas; Ca, Cacao; Co, Coconuts;
F, Fruits; S, Sugar-cane; V, Vegetables.

year; a week's blockacie of the Canal Zone woidd,
under present conditions, cause considerable trouble,

and three weeks with no commi-ssary stock from over-
sea might be disa-strous, since the contiguous Panama
territory could supply only the cities of Colon and
Panama, and then only a few things. Theoretically,

nearly all the food required by the 30,000 or more
employees and their families, who are almost entirely

dependent upon the Supply Department for their daily

food, may be produced in the Zone; practically, how-
ever, the daily ((uotum of 92 to lOS barrels of flour,

about 28,5 bushels of potatoes, and the temperate fruits

and some of the vegetables in like proportion, will

always have to be imported.
.At the beginning of 191.5, there were j)ractically no

vegetables or fruits (except bananas and iilantains)

raised in the Zone, with the exception of a square mile
or more of native fields near Colon which have not yet
been expropriated, and the Hospital Farm at Corozal;
the latter institution jiroduces fre.sh eggs, milk, and a
fair su|)ply of radishes, (jkra, lettuce, papayas, and
other things for .\ncon Hospital.

At Las Guacas, 12 miles up the Chagres River from
the lake,—i. e., some 6 miles beyonfl the cast boundary
of the Zone, but below the "lOfi-foot level" (lanfl along
water-courses leading into the lake, up to 13 feet above

its mean water-level is also by treaty includeil in Zone
territory)—there are two small banana and plantain
"walks," which, when fully under cultivation, will turn
out not only all of these fruits required by the local

commissary stores, but will also supply, nearly at cost,

all the steamers in port and in transit through the
Canal, a very considerable demand.

At Juan Mina, also on the Chagres, just within the
Zone hmits, a citrous grove is now being estabhshed;
with water transportation (forty minutes by launch to

Gamboa railway station), good soil, and phenological
suitability, as demonstrated by the few scores of very
prolific native orange (seedling, of course) trees now in

evidence there, it is thought that by 1918 or 1919 the
absurd necessity of importing thousands of dollars'

worth of pomelos, oranges, mandarins, limes, and other
fruits from Florida, Costa Rica and Jamaica will be
absolutely and permanently removed.

At Chocolate (formerly the Las Cascadas Plantation
Co., Ltd., a British-capital concern), on the conti-

nental divide 5 miles from Culebra Cut, over six tons
of dry cacao "beans" from only about 1.5,000 trees in

"run-down" condition have been turned out in the

first ten weeks of operation by the Supply Department.
This estate boasts of having the oldest Castilla trees,

j)lanted as a crop, in the workl. The unfortunate
Castilla boom actually started, it is said, from the.se

now 30-centimeter to 40-centimeter, moribund, worth-
less specimens, and an optimistic German scientist

who happened to come by a dozen years or so since.

The semi-abandoned cacao trees here broke the world's
record, perhaps, for rapid maturing of the year end
crop; six heavy pickings had to be made the first six

weeks, instead of the two or three normal ones.

A grove of over 500 avocado seedlings, one of the
largest in the world, has been set out at Frijoles; and
mangoes, citrous fruits, pineapples, yams, sweet pota-
toes, and maize (for table ears) are going in, bananas
and sugar-cane are also in evidence.

At Manawd, and Puerto Escondido ("Condio," in

local dialect), two native villages some 3 miles to the
east of Colon, there are endless problems for the inves-

tigating horticulturist ;—from major crops, like sugar-
cane and cacao, through hundreds of acres of half-

tilled patches of bananas, yams, and cassava, to fus.sy

little questions of economy regarding the rejection or

retention of small lots of coconuts, bread-fruits, avoca-
dos, limes, roselle, guavas, native squashes, ginger, and
even cola.

At Venado, there are 20,000 non-bearing coconuts
mostly in good condition. "This plantation, if kept up
under modern methods, will yield annually by 1925
sufficient oil to make some 300 tons of soap, enough
to last the War Department a long time. .\t Sweet-
water, there are several thousand coconuts in bearing,

but in heavy bush and consequently in unprolific

condition. In all there are twelve plantations now under
some form of management by the Chief Quartermas-
ter's Supply Department; the condition of these will be
improved as rapidly as eircmnstances will permit; some
may be extended, and a few more will probably be
added.
As to the jungle: near the Canal there is no virgin

forest left intact and, in fact, the better timbers have
been culled out all along the Panama Railroad. The
forest within sight of the steamers and trains is mostly
second growth ; this, however, is usually more dense than
the old stand. Here is an opportunity for the Govern-
ment to practise modern forestry and develop, say, 100

square miles of timber reserve.

As everywhere in Central America and the West
Indies, the silver-lined leaves of the trumpet-wood
(Cecropia) and the crumpled leaves of the also ugly
companion Didjnnopanax are ever before the eye, just

;us some one of the four or five Heliconias is always in

the way. Numerous Bombacete are to be found in or
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arounit ovory forest area; their interesting bolls, if one
ni:iy so tcriu thcni. arc :V5 remarkable as their trunks;

t lie trunk of one. Hoinhiijr Hiirri<ni)i, is true to its vulvar
Spanish s(H'eitie name." in having a very "aldermanic
mtuiulity" just above its base. The lofty but ])ro))or-

lionately small erowns of the giant "C'uipo" (Cavanil-

lesial ar\> a feature of the laniiseape near I'eilro Miguel,
whieh hapiHMis to be about the northernmost limit of

this striking South .\meriean tree. There are, as every-
where in the tropies, many Fieus speeies, to puzzle
futurt> botanists. Mahogany and eedar are searee,

exivpt near the Zone limits: lunvevcr, the eutters'

axes of a eonee.ssionnaire can be heani from the orange
plantation at .luan Mina. Some new I^'eythacea' have
recently been liiseovereil by Pillier of the United States

Department of .\grieullure; some of the nuts riv.al the

Brazil and Paradise nuts. Many excellent hardwoods
are also in evidence.
The branches and trunks of the rough-barked trees

usually support a varied flora of bromeliafls, aroids,

and orchids. On the .\tlantic slope, where the rainfall

averages around Vlr> inches a year, the orchids revel

in a droughtless climate; the dry season—December to

.\pril, or longer—of the south or so-called west side of

the Isthmus, the precipitation of which is just about
one-half that of the Colon region, makes for a different.

flora. The most famous orcliid here is the "Holy
Ghost," or "Dove" {Ferisleria data); a coryanthes is

more interesting, however, and makes up in number of

flowers what they lack in size as compared with its

bizarre sister species, C. inacranlha of the Trinidad
"high bush." The deep purjile sobralias are striking;

the butterfly orchids (Oncidiuni spp.) are everj'wherc,

and range from buttonhole size (meaning the entire

I)lant with its two bright yellow flowers) to the one with
an H-foot lied uncle.

.Several fine marantas and costus spjj. and rank Zingi-

beracea; and .\racea; encumber the ground wherever
thej' can find plenty of shade and moisture. The
carludoricas, that made Ecuador hats world-famous,
abound in the denser jungles and are one of the worst
sorts of weeds on the Manawd cacao plantations; in one
ravine the petioles attain a length of (j meters (20 feet)

!

Tagua (Phylelephas .sp.) barely enters the Zone from
the south. But the true palms are everywhere: Acroco-
mia, .\ttalea, Bactris. Eheis, Iriartea, Hyospathe, even
the terrible desnioncus (worse than the calamus of

the Philipi)ines). Four species, at least, yield oil for

the native table and two might i)rove of commercial
importance, the corozo (.\crocomia) and the ela-is, for

their kernels. Xuts of a small-fruited .species of Attalea,

the commonest large for(«t palm, may also through
their great abundance be of value.

Most of the still-water reaches of the ".3,000-mile

coast-line" of Gatun Lake are more or less filled with
luxuriant water lettuce and le.s.ser evils in the way of

aquatics; the Dredging Division is only now getting the
two water hyacinths under control, after a strenuous
fight with arsenical sprays by the hundred barrels. The
-hallow bays teem with micro-organisms; the many
-quare miles of submerged forest furnish an excessive
amount of decaying vegetable matter to ff«d the sub-
li/juatic life; billions of fish-fry are api)caring now,—so
thick in places that they may be st'ooped out with
the hand. Par4 grass and a paijyru.s-like rush arc
preempting the margin—an ideal habitat for the
hip7K)potamu8, which should be introduced as a margin-
mower and afjuatic-consumer to help out the Health
Deoartrnent in destroying mosquito breeding-groun<ls,
and incidentally to furnish the Supply Department
with the .same kind of wholesome meat that South
Africa on(« depended on.

In a word, then, here in the most important country
of it.s .size in the world, the Panama Canal is meeting
an unprec<'flented problem: in .32.') square miles of
moderately suitable territory, more or less isolated,

liow nearly self-supporting shall this area be made,

—

what sort of horticultural development should it have,
and how much? The foreground is somewhat out of
focus at present, but there are certainly some very
interesting possibilities in the perspective.

O. W. Barrett.

NEW ENGLAND STATES.

Maine.

Maine (Fig. 2487) , the most easterly state in theUnion,
lies between latitude 43° (>' and 47° 27' north, and
longitiide()()'','i(i'and 71° 2(>' west. It has a very irregular

coast-line, extending from Kittery on the south to E.ast-

port on the extreme east, so broken by river and bay
indentations as to measure about 2, .500 miles in extent.

About one-tenth of the area of Maine is water. There
are about 2,200 lakes and ponds which act as reservoirs

to hold in reserve the vast water-power of the state. It

has three hii'ge river systems extending well into the
interior, along whose courses are foimd the most fertile

famis in the state. A central elevated i)lain extends
across the state from west to east, at an elevation of

1,000 to 2,000 feet, near the center of which is Mount
Katahdin, which has an altitude of 5,385 feet. A con-
siderable part of the five most northern counties of the
state are still covered with a heavy foreut growth. In
the northwestern section, this consists of pine, spruce,

fir, hemlock and cedar; while farther south the conifers

are replaced by birch, beech, oak, ash, maple, and the
like. About three-fourths of the land area is classed as
forest land. Maine ranks first among the states in its

annual cut of sjjruce and fir, and third in white pine and
birch. The .annual cut of all timber is about 1,000,000,-

000 feet. The forest interests of the state are separated
into two classes, viz., the Maine forest district of about
9,500,000 acres, and the forested area of towns and
plantations of 4,500,000 acres.

A large iiart of the state is especially adapted to the
growing of fruit of exceptionally high quahty. It is

true that the fruit-growing industry in Maine is in its

infancy so far as motlern methods are concerned. Local
conditions are such that the most favorable opportuni-
ties exist for the development of this industry . Portland
is one of the most convenient ports for the shipping of

apples to foreign markets, and large quantities are sent

each year. The natural fruit-belt of the state embraces
the section south of latitude 44° 30', although some
fine orchards are found in the center of the state ex-

tended to latitude 45° 10'. Latitude 45° north is re-

garded as the northern limit of profitable fruit-produc-

tion, yet even in Aroostook County many orchards are

yielding goofl returns, especially of such varieties as

the Wealthy, Fameuse and Dudley Winter. The leading
commercial fruit is the apple, the normal crop being
about 1,000,000 barrels. The leading counties in the
state in apple-production are Oxford, Cumberland,
Androscoggin, Kennebec, Waldo and southern Frank-
lin, Somerset, Piscat.aquis and Penobscot.

In York County, thrifty apple trees, over one hun-
dred years old, are still bearing. These probably came
from the famous Vaughan Nursery, in Hallowell,

whieh was established about ISOO. The Bomnan
Brothers, of Sidn('y, conducted an extensive nursery
for a number of years, growing their stock from seeds

taken from apple pomace at the cider-mill. The seed-

ling trees were grafted to Baldwins, Rhode Island

(ireenings. Spy and other leading varieties. Rem-
nants of tlie orchards set from this stock arc still to be
found in almost every section of the state. Many old

•seedling orchards, which yielded the once-famous "hard
cider" for the .\ndrew .lackson ])olitical campaign, are

still in cxi.stence, but these arc rajiidly passing with the

coming of the movement for better fruit, and their

j)laces are being filled with the best commercial varie-

i
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tips. In 1910, about 1,000,000 apple trees were set.

This was |)robal)ly the largest nuiuber ever planted in

one year. There are four leailing nurseries selling fruit

stock, but only two that make a business of budding
their own stock on to French seedlings. Many orchard-

ists are toi)-working over their Ben Davis trees to such
varieties as Baldwin, S])y, Rhode Island Greening,

while Delicious and Opalescent are gaining favor.

The following varieties of ap])les originated in the

state: Wealthy, from seed obtained in Bangor in 18(50;

Rolfe, in town of Guilford, about 1S'20; Starkey, in

North Vassalboro; Dudley \\'inter, seedling of Olden-
burg, originated at Castle Hill, Aroostook County;
Winthrop Greening, Winthrop, about 1800; Quince, at

Cornish, about 1850; Parlin, Norridgewock, about 1840;

Stowe, Perham, Aroostook County, 1862, and Hayford
Sweet, at Maysville, Aroostook County.

Fine peaches are grown in Oxford and Androscoggin
counties, in the southwestern part of the state.

P'ifty years ago large quantities of the finest Black
Oxheart cherries were grown and shijiped from Hallo-
well in Kennebec County, but the orchards have
bee )me neglected so that but few old trees remain.

Plums, pears, sour cherries and grapes are grown
throughout the southern half of the state, as far north
as latitude 45°.

Small-fruits of aU kinds grow wild in lavish abun-
dance, 'especially strawberries, raspberries, blackberries,

blueberries and cranberries. For cultivated berries,

strawberries easily take the lead and are grown very
extensively for local markets and to ship to Boston.
The small-fruit industry is a profitable one and is being
extended each year. The conditions are ideal, as the
fruit comes on the market after fruits from other states

have disajipeared, thus bringing good prices with a
large market demand. In \\'ashington County is a
large tract of about 150,000 acres, called the "Blueberry
Barrens," which brings in a big revenue to the owners.
Several tliousand bushels of the berries are sold as

fresh fruit, but the large bulk goes to the canning indus-

try, yielding an income of several hundred thousand
dollars. Cranberries are found to some extent along
the coast and also in inland sections.

Potatoes stand second in crop-production. The
starch industry is an important one for Aroostook
County, yielding in 1914 about 20,000,000 pounds.
Aroostook County far exceeds any other county in the

United States in potato-production. There is a larger

output from this county than from all the other counties

in the state combined. The leading varieties are the

Green Mountain and Irish Cobbler, although a large

number of other varieties are grown. Under trial

tests over 700 bushels have been grown on an acre; six-

acre lots have given an average of 460 bushels; ten-

acre lots, 350 bushels. T^armers who adopt up-to-date

methods average 300 bushels an acre. This can be
done in any part of the state. The town of Prcsque
Isle, the garden of Aroostook County, has potato
farms valued at $40,000. Contracts are made with
growers in the southern states to supply Aroostook-
grown potatoes for seed at 81 a bushel for a term of

five or ten years. The variety most grown for this pur-

pose is the Irish Cobbler.
'^

The lea<Jing vegetables grown, as market-garden
produce, include snap beans, beets, cabbage, cucumbers,
lettuce, pea-s, squash, sweet corn and tomatoes. Of the

above crops, large quantities of beans, com, peas and
squash are used in the canning industry of the state.

Although Cape Elizabeth is the leading market-garden
center, there are many other sections largely engaged
in this industrj', notably the towns around Lewiston
and Auburn in Androscoggin Coimty; Saco and Bidde-
ford in York Coimty; Augusta and W'aterville in Kenne-
bec County; Bangor in Penobscot County, and Els-

worth and Sit. Desert, in Hancock County. Maine
offers great inducement for market-gardening, cheap

lands are available, fine shipping facilities are offered,

both by boat and train, while electric lines are being
extended so as to reach and open up large areas not
previously available.

The first regular Maine ntu'sery was probably located

in the town of Orrington, then a part of Buckstown,
between 1804 and 1812, by Ephraim Goodale.
Among those who were influential in the development

of Maine horticulture may be mentioned the following:

Benjamin and Charles Vaughan, pioneer nurserymen;
Ezekial Holmes, the "Father of Aroostook;" Z. A.
Gilbert; S. L. Goodale, nurseryman at Saco; D. H.
Knowlton, authority on fruits; W. M. Munson, pro-

fessor of horticulture; Phineas Whittier, the ''apple

king of Maine;" H. L. Deland, fruit-grower; .lames

50
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2487. Maine, showing three agricultural

divisions; horticultural part is the shaded

Nutting, fruit-grower; Captain Elijah Low, plum-
grower; G. B. Sawyer, one of the pioneers for better

fruit in Maine; E. K. Whitney, expert at grafting;

Solon Chase, "the Spy king;" Frederick Hobbs, grape

speciahst.

Public-service agencies for horticulture

The first agricultural school in the United States

was established in Gardiner, Maine, in 1821, called the

"Gardiner Lyceum." This institution flourished until

state aid was withdrawn in 1835.

The land-grant college was established in Orono in

1864 as "The State College of Agriculture and Mechanic

Arts." The name was changed in 1897 to the "Uni-

versity of Maine." There are three members of the

horticultural staff.

The Experiment Station was established in 1885 as

a department of the University. The state owns two
experimental farms, one situated in the town of iSIon-

mouth in Kennebec County, used jiarticularly for work
with ai)ples, corn, and small grains. The other is

situated in the town of Presque Isle, in Aroostook

County, used especially for studies with potatoes, small

grains and grasses. These are under the supervision of

the Experiment Station. The staff of the Experiment
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Sl;>tion is a stixmjj factor in tlio line of liortiouitural

l>ivjjr»'ss in tlio stale, es|H'eially in plant-hiveclinfi. witli

svioh oroivs as (xMatoes, corn, oats, beans and fruits;

plant i>atholo(i\', rentlcrintj great aid in idcntifyinj;

pl.'int diseases and !;'\''"K liirections for their control;

ontoniolog,v, \vlieR» expert advice is fjiven, by means of

bulletins on insect pests of the fjvrm, garden anil

orch:ini.

About fiftwn of the secondary schools in the state

are otTering coui-ses in horticulture.

The State Departtncnt of Agriculture at Augusta, has
chtirge of all the nui-sery inspection work of the state

and also hoUls orchard demonstrations.
The Extension Department of the University was

orpjuiized in 1007, and work is nt)W being carried on in

nine out of the sixteen counties. Farmers' institutes

are also held by the Deiiartment of Agricultiu-c.

The Maine State I'omological Society was organized
in 1S73 and has had a gri'at inthience on the horticulture

of the slate. There arc nine local fruit-giowers' asso-

ciations which are doing good work for better fruit for

Maine. The Maine Se<'d Improvement A.s.sociation was
organizetl in 19U). Ilie Ciardeners' Union of Lewiston
and -Vuburn was organized in 1014 to promote horti-

cultural interests. The Maine State Florists' Society
was organized in March, 191.5. The leading establish-

ments in the state are located at Portland, Bar Harbor,
Lewiston, Augusta, Bath, Bangor, Biddefonl, Water-
ville, Freeport, Yarmouth, and Houlton.

Stalistics {Thirleertlh Census).

The approximate Land area in 1909 was 19,132,800
acres. The land in fanns was t),296,8.59 acres or 32.0 per
cent of the land area. The improved acreage in famis in

1909 was 2,300,t).")7; the woodland in fanns, 2,775,1)21;

and other unimjiroved land in farms, 1,1(>0,.')81. The
total number of fanns in 1010 was (50,0HJ, the average
acreage a fann being 101.0. [The total area of Maine
is 33,040 sijuare milc^s.]

The leading agricultural crops are hay and forage,

forest products of the farms, and cereals. In 1009 hay
and forage oecu|)icd 1,2.")."),011 acres, or .53.2 per cent
of the improved land area. The value of the products
in 1909 was .?1.5,11.5,821, which was 38.4 per cent of the
total value of all crops. The value of the forest products
of the farms in 1909 w;us .f.5,573,763, as compared with
82,6,52,2.52, their value in 1899. Cereals occupied 159,-

616 acres in 1909, the value of the production being
$:{, 100,902.

Horticulturiil products grown are tree-fruits and nuts,

small-fruits, potatoes and other vegetables, and flower
and nurserj- products. The value of the fniits and
nuts in 1009 wa-s S2,215,116, as compared with
$841,811 in 1899, an incrc;i.se of lfi3.1 per cent. Small-
fruits decreased in acreage from 1,585 in 1809 to 1,260
in 1909, when the value of the |)roducts was $233,124.
The total acreage of vegetables, including potatoes,
was 161,087, and their value $12,377,717. This was a
marked increa.se over the acreage in 1890 when it was
91,777. The acreage of flowers and [jlants and nur.sei-y

products decrea.scd from 178 in 1899 to UiO in 1909,
when the value of the i)roiluction was $324,240.
The total quantity of orchard fruits |)roilucefl in 1909

was 3,694,251 bushels, valued at .$2,207,748. This was
a marked increa.se over 1800, when the value of orchartl
fruits was $8.34,(K)0. In 1900 appk's contributed over
98 r>er cent of the total quantity; jjcars and jilums and
prunes most of the remamdcr. The number of bi ariiig

apple trees in 1910 was 3,476,616; those not (jf bearing
age 1,045,123. The prtxluction in 1000 was 3,63f),181

bu.shels of apples, valued at $2,121,816. The number of
fx-ar tr«^M of bearing age in 1010 was 46,683; those not
of bearing age, 13,013. The prwluction in 1009 was
38,9f>4 bushels, valued at .$43,524. The plum and
pninf. treffs of bearing age in 1010 numbered 43,.576;
those not of bearing age, 22,401. The prtKluction in

1009 was 14,637 bushels, valued at, $31,954. The more
important of the other orchard fruits were 2,403 bushels
of cherries, valued at $7,164; 2,014 bushels of peaches
and nectarines, valued at $ii,'205; and small ((uantities

of apricots anil quinci's, valued at less than .$100.

The production of grapes is relatively unimportant
in Maine. The total i)roduction in lOtJO was 231, .520
poimds, valued at. .$(i,954. The vines of beai'ing age in

1010 numbered 9,731; and those not of bearing age
1,944.

Few nuts are grown in Maine. The total production
of nuts in 1000 was 12,022 i)ounds, valued at .$414.

The value of the different mils were as follows: butter-
nuts, $1,52; chestnuts, $100; oil-nuts, .$60; and black
walmils, $50.

Strawberries are by far the most important of the
.small-fruits grown in Maine, with raspberries and logan-
berries second in importance, closely followed by black-
berries and dewberries. The acreage of strawberries

increased from 512 in 1899 to 60S in 1900, when the
production was 1,626,2.50 quarts, valued at $168,847.
The acreage of raspberries and loganberries decreased
from 131 in 1809 to 127 in 1009, when the production
was 154,121 quarts, valued at $20,657. The acreage of

blackberries anil dewberries increased from 123 acres in

1899 to 145 in 1909, when the production was 153,816
quarts, valued at .$15,031. The production of cran-
berries in 1009 was 100,192 quarts, valued at $7,9,57;

that of currants, 76,031 quarts, valued at $6,086; and
that of gooseberries, 65,867 quarts, valued at $5,881.

The potatoes are by far the most important of the
vegetables. The acreage increased from 71,765 in 1899
to 135,709 in 1909, an increased acreage of 89.2 per
cent. The jiroduction in 1900 was 28,556,837 bushels,

valued at $10,'224,714, which was 26 per cent of the
total value of all crops. Other vegetables increased in

acreage from 20,012 in 1800 to 25,288 in 1009, when the
value of the products was $2,153,003. The more im-
portant of these vegetables were : 8,693 acres of sweet
corn, valued at $272,614; 353 acres of cabbage, valued
at $71,434; 472 acres of turnips, valued at $42,585; 257
acres of green peas, valued at .$29,747; 201 acres of

squash valued at $2'2,460; 60 acres of tomatoes, valued
at $9,728; and .31 acres of cucumbers, valued at $8,185.

Other vegetables grown were green beans, beets,

carrots, cauliflower, celery, lettuce, onions, radi-shes.

The acreage devoted to the growing of flowers and
plants increased from 71 in 1890 to 112__in 1909. The
total area under glass at this time was 706,917 .square

feet, of which 624,472 were covered by greenhouses,

and 82,445 by sashes and frames. The total value of

the flowers and plants produced in 1909 was $301,005.
The acreage of nursery products, on the other hand,

decreased from 107 in 1899 to 57 in 1909, a decrease of

46.7 per cent. The value of the nursery products in

1009 was .$23,244, as compared with $46,'207 in 1899.

E. F. IIlTf'HINGS.

New Hampshire.

The soil of New Hampshire (Fig. 2488) is very varia-

ble. In fact there are practically no large continuous
areas of any single type, and nearly every farm has
several .soil-types on it. In the main the soils are of

granitic origin, being the result of glacial action to-

gether with a [jartial reworking of the glacial depo.sits

by rivi'rs and streams. Within narrow limits can be
found all gradations of soil from sand to pure boulder

clay, and they mostly carry a relatively high percentage

of |)otasli. In only a few sec'tions of the state is any
limestone soil found and the areas are rather limited.

The soils of the valleys, coastal plains, and rounded
hills are relatively fertile, but the highlands are rough,

rocky, and mountainous and become more rugged as

they extend northward imtil the White Mountains are

reached. Roughly speaking, there is a high ridge,
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mountainous in parts, extending from the Massa-
chusetts Hne on the soutli to the White Mountains on
the north and whicli lies a little west of the central part

of the state. This ridge is the watershed between the

Connecticut River on the west and the Merrimac River
to the east. It is on the cast and south sides of this

riilge that many of the best orchards of the state are
located and an exceptionally fine tyi)e of apple, especi-

ally Baldwin, is grown in these locations.

The state may be divided into three sections, horti-

culturally, as shown in the acconijianying ma]). In the
lower section are found by far the largest fruit interests

and north of this line there is practically none of the
go-called tender fruits, such as peaches. In the central

2488. New Hampshire, showing three agricultural divisions.

section, the apple and pear thrive and the opportunities
for further development of the industry are excellent.

The price of good apple land is reasonable and by means
of the higher land a long-keeping, high-colored apple is

produced. North of this central .section there is little

development of horticultural interests, although along
the Connecticut River on the west and in northern
Coos County to the north of the White Mountains, the
hardier varieties of apples and small-fruits may be
grown.

While the average rainfall for the state is 40 inches,
the past few seasons have been much below this figure

as recorded at Durham. In 191.3, the rainfall for the
year was 80 inches and in 1914, 31 inchi's.

The apple is the principal fruit grown in the state and
may be said to be the leading horticultural product.
The fruit thrives naturally throughout the southern
half of the state a-s indicated by the large number of

seedling trees that spring up through the open fields and
along the fences. In fact, many of the bearing trees

(especially the older orchards) are these seedling trees

top-grafted to desirable varieties. It is a common sight

in New Hampshire to see the apple trees planted along

the stone walls or as scattered trees about the farms,

rather than planted in orchards. This, however, is not
true of the younger plantings.

Like most other sections of the country, there is a
greatly renewed interest in the fruit business and a large

number of trees have been jjlantcd in the past ten

years. Also, many non-residents arc planting a part of

the farms about their summer homes to apples. In 191.3,

New Hampshire was awarded the first prize on her

state exhibit of apples in competition with the other

New England states, and several times New Hampshire
Baldwins have won the sweepstakes prize at the New
England Fruit Show. The commercial outlook for

fruit-growing in the state is bright and the fact that
some of the best markets in the country are ])ractically

at its door has stinndated much of the planting. Many
growers ship exclusively to foreign markets and it is a
short haul to place the fruit on the steamship pier at
either Boston or Portland.
Modern methods of orchard management are being

used by the progressive growers, a number are packing
their apples in boxes and realizing the highest prices

for them; power spray outfits are in use in a number of

sections and proper cultural methods are being prac-

tised by more growers each j'ear. But, notwithstanding
this renewed interest, in many sections it must be
noted that the older orchards are dying at an alarming

rate; especially is this true in the southeastern part of

the state. Many are cutting out their trees, deeming
them worthless and impossible of renovation. The
primary causes of this general dying of the old trees

are the insect pests which have been defoliating the

trees year after year and the fact that they are standing

in sod and receive no stimulation of any kind. The
brown-tail and gypsy moths are the most serious insects

in the state and both feed freely on the apple trees. It

is not difficult to control them in the orchard, and con-

timied education and demonstration should do much
to check their ravages. It is a more difficult matter to

introduce tillage methods for the apple, partly because
the growers fear the lack of color which commonly
results and also because the trees are often scattered or

along fences as above mentioned. Several notable
examples in the state of the good results of orchard
cultivation are having their effect and many of the

young orchards are being tilled.

The varieties most commonly grown are Baldwin,
Rhode Island Greening, Northern Spy, Fameuse, Blue
Pearmain, King, and Mcintosh. The last-named variety

has been more largely planted than any other in recent

years. In some sections the Nodhcad or Jewetts Red
is grown largely, also the Roxbury Russet, Gravenstcin,

Hubbardston, Wealthy, Porter, Tolman Sweet, Bethel,

Twenty Ounce, and many of the older varieties. Among
the newer plantings are found considerable numbers of

Delicious, Stayman and Winter Banana, but their

adaptability to this section has not been estabhshed.

Plums are grown only in a limited Wiiy and they are

mostly of the Japanese varieties. The domesticas have
been abandoned largely because of the prevalence of

black-knot. The Abundance, Burbank, Chabot, and
Red June are the varieties commonly grown and they
are able to withstand the winters to a sufficient degree
to warrant their recommendation.

Peaches are successfully grown in several sections,

notably about Portsmouth, Rochester, Derry, Wilton,
Lyndeboro, and Milford. Instances are rc|)orted on
good authority of obtaining nineteen successive crops,

but this is quite unusual, possibly three out of five being
nearer the average of the more favored regions. Prac-
tically all the peach orchards are cultivated, and crim-
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son clover ami buckwheat are favore<l cover-crops.

Peach-leaf curl is found to a sutticient extent to necessi-

tate sprayinp for its control. li\it peach "yellows" is not
known to exist and bmwn-rot causes very little trouble.

San Jose scale is fomul in a few places. The varieties

coninionly grown are (ireensboro, Carman, Mountain
Rose, Early Crawford, Champion, Helle of Ceorgia,
Elberta and Late Crawford. The Elbcrta is more
largely prowii than any other.

Cherries are grown in a very limited way, there being
no orchanl of any size, although both the Early Rich-
mond and Montmorency do well. Pears are receiving
very little attention at jiresent.

The graije is ]>lante<l in a few sections but the season
is rather short to insure their proper maturity. The
Concord, Worden, Delaware, Brighton, and Niagara
are mostly grown.
Of the cultivate<l small-fruits, the strawljerry and red

raspl)erry are grown more largely than the others.

There is an increasing demand for small-fruits through-
out the state as a result of the ever-increasing number
of tourists and summer residents. This phase of horti-

cultural development offers good returns, especially
where it is possible to practise irrigation.

By far the most imi)ortant small-fruit, however, is

the blueberrs". The season extends from early July until

niid-Septemtier. There are no statistics as to the actual
quantity of blueberries produced in the state, but it is

safe to say tliat it is several times greater than the
quantity of strawberries. The low-bush blueberry is

the earliest in ripening its fruit, followed by the medium
and high-bush types. Probably two-thirds of the total

crop are from the low-bush plants. New Hampshire
an<l Massachusetts blueberries bring the highest prices

on the Boston market. This is due to the fact that the
berries are largely of the high-quality low -bush type
and are almost all hand-picked. The low-bush blue-

berries are found mostly on fine, sandy, peaty soils on
high lands. In many instances, the sides and rounded
tops of hiUs in the southern and central parts of the
state are covered with practically a pure stand of low-
bush blueberries; on other hills it occurs in open spaces
between clumps of the wild ground juniper and native
wild spire;is. The high and intermediate bush types are

also found on high land but are more common on lower
areas and on soils containing more moisture. A very
limited start h:is been made in the cultivation of the
high-bush blueberry. The low-bush type produces its

finest fruit most abundantly on plants two and three
years old, hence it is a common practice among owners
of low-bush pastures to bum over a portion of the
bushes each spring. Large shi])ping centers are the
towns of South Lyndeboro, Greenfield, Alton and Mil-
ton, but almost aU towns in the southern and central

parts of the state ship at least in small quantities. They
are usually marketed in the thirty-two-quart strawberry
crates. The Boston deuUrs make a imiform charge of 2
cents a quart for selling, and the freight to Bo.ston from
most points in New llamp.shire is 1.") to 20 cents a crate.

As a rule, the average jjrice nets from 12 to 16 cents a
quart at the first of the season and 8 to 10 cents a quart
at the end of the season.

Market^gardening has been neglected in the past few
years and as a result a largo percentage of green stuff is

shipped in from Bo.ston, except in th(! height of the
season. However, about Portsmouth and IJover and
in the Merrimac Valley, considerable trucking is

carried on. The Skinner sysU^ri of irrigation is used in

thfsff sections and auto-trucks are used to some extent
to market their product. Very little is done in growing
vegetables under glass to supply the winter demands
and mfjst of the greenhouse vegetables are shipped in

from Massachusetts.
Most of the greenhou.ses are found near the larger

tomiB and cities and are mostly devoted to Qu- growing
of flowers. Rosea are grown in a large way near Exeter

and Dover. The growers attribute their success to the
tyiie of soil in these sections. One grower at Exeter
has !Hi,()0() feel of glass and another near Dover has
l.lii.OOO feel, all of which is devoted exclusively to the
growing of roses for the Boston trade. The varieties

grown are \N'hite aiul I'ink Killarney, Killarney Bril-

liant, Ward, Richmond, and Sunburst.
Some very good exani])les of lamlscape gardening

are to be found about Dublin and Peterborough. Most
of the estates are owned by sunniier residents. In many
other .sections of the state this art is being manifested
and considerable money has been expended in beauti-
fying the estates, .\bout the numerous sununer hotels

through the mountains may be .seen .some good examples
of the landscape art. The farm homes are kept up
uimsually well. Most of the houses are large and the
buildings are kept well painted. Many artistic libraries

and churches are to be foimd in the riu'al districts.

A few varieties of apples have originated in New
Hampshire which have become distributed to some
extent throughout esist-ern United States. Among the
best, known of these are the Granite Beauty, Mildcn,
Pilier, aiul Red Russet.

llistt)rieally. New Hampshire can lay claim to an early

recognition of the possibilities of growing fruit-trees and
vines. In 1623, Ambrose Gibbons set the first vine-

yard, together witli other fruits, near the mouth of the
Piscataqua river near Portsmouth. There are many
such old horticultural landmarks.
Many of the early settJcrs came from the south-

western comities of England. To them cider and perry
seemed almost as necessary as food, and very soon after

their arrival they began to set orchards of apples and
pears. Their particular object was not the fruit itself,

but the beverages made from it. The following item
is taken from one of the many town histories that have
been published in New Hampshire, and although it may
be slightly exaggerated, it gives some idea of the apple
industry one hundred years ago:

"About this time—ISOO to 1810—the apple orchards
in town which had been early set out, proiUiced apples
in abimdance, which were made into cider. Every man
had his orchard, and every tenth man his cider-mill.

Every well-to-do farmer put into his cellar yearly from
twenty to fifty barrels of cider which was all drunk on
the premises. Col. John Bellows had an orchard of 30
acres, the largest in town. In 1805 there were 4,800
barrels of cider made and every drop drunk in town."

Public-sermce agencies for horticulture.

The New Hampshire College of Agriculture and the
Mechanic Arts wiis created by an act of the Legislature

in 1866 and was established at Hanover as a state

institution, in connection with Dartmouth College. In
1893 the College was moved from Hanover to Durham.
This action followed the death of Benjamin Thompson,
of Durham, a farmer, who diecl January 30, 1890, and
left his entire estate, with a few minor reservations, to
the college. A department of horticulture was estab-

lished in 1895, and at the present time there are five

members of the horticultural staff, which includes one
instructor who devotes his entire time to extension

work.
The Experiment Station is located at Durham in

connection with the Agricultural College. It was
established in 1887. There are sixteen members of the

staff at^ the present time, representing nine departments.
The horticultural department has lea.sed a Baldwin
apple orchard near Durham for experimental purposes.

There have been issued twenty-five bulletins on horti-

cultural subjects.

The extension work in New Hampshire may be said

to have had its real beginning in September, 1911.

Among the activities of the extension service, the horti-

cultural department has been carrying on some special

demonstration work in several orchards.
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The New Hampshire Horticultural Society was
organized in 1893. It is in a prosperous condition.

There is a law in the state providing for the inspection

of nursery stock, also a State Moth Department which
lias under its control the state and federal activities

in the control of the gypsy and brown-tail moths.

Slalistics {Thirkcnlh Census).

The approximate land area of New Hampshire in

1910 was 5,779,840 acres. The land in farms was
3,249,458 acres, or 5(3.2 per cent of the land area. Of this

land in farms, 929,185 acres were improved; 1,502,389
were in woodland; and 817,884 acres other unimproved
land in farms. The number of all the farms in 1910 was
27,053, and the average acreage to the farm 120.1. [The
total area of the state is 9,341 square miles.]

The leading agricultural crops of the state are hay
and forage, and cereals. The acreage occupied by hay
and forage decreased from 615,042 in 1899 to .529,817
in 1909, when the value of the production was 87,846,-
143. Cereals decreased in acreage for the same period
from 42,335 in 1899 to 32,928 in 1909, when their value
was $879,631. The value of forest products of the
fanns in 1909 was $3,610,178, as compared with $2,296,-
265 in 1899.

Horticultural crops grown in New Hampshire are
fruits and nuts, small-fruits, vegetables including
potatoes, and flowers and plants and nursery products.
The value of the fruits and nuts produced in 1909 was
$734,387 as compared with $728,520 in 1899. Small-
fruits decreased in acreage from 730 in 1899 to 618 in

1909, when the production was 998,244 quarts, valued
at $107,305. In 1909 the total acreage of potatoes and
other vegetables was 26,225 and their value $2,276,177.
Excluding potatoes, the acreage of other vegetables
increased from 7,357 in 1899 to 8,855 in 1909 when the
production was valued at $1,071,551. The acreage
devoted to flowers and plants and nursery product^s
increased from 72 in 1899 to 117 in 1909, when the pro-
duction was valued at $248,041.
The production of all the orchard fruits in 1909 was

1,165,044 bushels, a decrease of 42.3 per cent from the
production in 1899. In 1909 apples constituted more
than 95 per cent of the total production, and peaches
and nectarines and pears most of the remainder. The
production of apples in 1909 was 1,108,424 bushels,
valued at $637,990. The number of apple trees of bear-
ing age in 1910 was 1,240,885; those not of bearing age
207,289. The production of peaches and nectarines in

1909 was 23,218 bushels, valued at $37,884. The peach
and nectarine trees of bearing age in 1910 numbered
57,571 ; tho.se not of bearing age .35,213. The production
of pears in 1909 wa.s 24,224 bushels, valued at $25,206.
The number of pear trees of bearing age was 36,816 and
those not of bearing age 9,397. There were also pro-
duced in 1909: 7,542 bushels of plums and prunes,
valued at §14,039; 1,403 bushels of cherries, valued at
$4,133; quinces, to the value of $456; and apricots, to
the value of $68.
The production of grapes and nuts in New Hamp-

shire in 1909 was relatively unimportant. Grapes pro-
duced 375,164 pounds, as compared with 487, .500
pounds in 1899. Their value in 1909 was $10,926. The
production of nuts in 1909 amounted to 254,521 pounds,
valued at $3,684. The nuts produced were 217,431
pounds of butternuts, valued at .$2, .597; 13,.330 pounds
of black walnuts, valued at $375; 8,446 pounds of
hickorj'-nuts, valued at $303; and 5,479 pounds of
chestnuts, valued at $242.
Of the small-fruits grown in New Hampshire, straw-

berries are the most important, with raspberries and
loganberries ranking next. Strawberries increased in

acreage from 307 in 1899 to 310 in 1909 when the pro-
duction was 638,057 quarts, valued at $68,552. Rasp-
berries and loganberries increased in acreage from 80 in
1899 to 85 in 1909, when the jiroduction was 86,558

quarts, valued at $11,821. Other berries produced in

1909 were 75,913 quarts of blackberries and dewberries,
valued at $7,793; 43,319 quarts of currants, valued at

$4,587; 30,304 quarts of cranberries, valued at $2,686;
and 5,841 quarts of gooseberries, valued at $683.
The acreage devoted to potatoes in New Hampshire

decreased from 19,422 in 1899 to 17,370 in 1909, when
the production was 2,360,241 bushels, valued at $1,204,-
626. Excluding jjotatocs, the more important of the
other vegetables produced in 1909 were 589 acres of

sweet corn, valued at $28,835; 163 acres of cabbage,
valued at $21,184; 51 acres of tomatoes, valued at

$7,143; 68 acres of turnips, valued at .$6,832; and 29
acres of onions, valued at $6,560. Vegetables of minor
importance in 1909 were asparagus, green beans, beets,

carrots, celery, cucumbers, green peas, squashes.
The raising of flowers and plant and nursery products

is of little importance in New Hampshire. The acreage
devoted to flowers and plants in 1909 was 93, as com-
pared with 38 in 1899. The total area under glass in

1909 was 752,313 square feet, of which 719,848 were
covered by greenhouses and 32,465 by sashes and
frames. The value of flowers and plants produced in

1909 was $236,144. The acreage devoted to nursery
products decreased from 34 in 1899 to 24 in 1909, when
the production was valued at $11,897, as compared with
$7,012 in 1S99. J. H. Gourley.

Vermont.

Vermont (Fig. 2489) is not and never will be a great
horticultural state. Aside from the apple, strawberry,
onion, and potato, the cultivable land is largely devoted
to farm crops and dairying. The Champlain and Con-
necticut valleys are well adapted to fruit and vegetable
crops. Apple orcharding tliroughout the state, but
especially in sections noted above, offers the best oppor-
tunity. Much of the hill-town land should revert to
forests.

In general, the soils of Vermont are well adapted to
the culture of orchard-fruits. The limestone and
granitic soils, especially on the west side, seem partic-

ularly fitted to the development of a thrifty long-lived
tree. With but few exceptions, the soil is deep and re-

tentive of moisture. The necessity for irrigation is the
exception rather than the rule. Drainage is seldom
necessary for orchard plantations; although for small-
fruits and vegetables, tiling is desirable. Cover-crops
are not used to the extent which their merit justifies.

The home markets for fruit and vegetables are
unusually good. Strawberries rarely sell for less than
12} 2 cents a quart, and the average price for good fruit

is probably nearer 15 cents. Blackberries usually bring
10 cents, and r.aspberries 10 to 20 cents. Cherries can
generally be bought, the price being $3 to $4 a bushel.
Good vegetables sell equally well. With such favorable
markets, supported by numerous small manufacturing
villages and a horde of summer boarders, horticultural
industries certainly ought to thrive.

The horticultural regions of Vermont are, roughly,
three. The first and most important is the Champlain
Valley district, including several large islands in Lake
Champlain. This region reaches toward Montreal on
the north; and the general character of its horticul-

ture is much like that in the St. Lawrence Valley
between Montreal and Lake Ontario. Winter apples
are the most important crop in this section. The second
region lies in the southwestern part of the state and
belongs to the upper Hudson Valley. Apples will grow
readily when properly attended, but they are seldom
cared for. Greater success is secured with small-fruits,

the growing of which is greatly encouraged by the large
annual immigration of .summer residents. The third
district comprises the valley of the Connecticut. It is

the least developed of the three, horticulturally. The
reason for this is not [jlain. Soil and climate are admi-
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rably aihuUotl to all snirts of fniits. Even peaches arc
siicivssfiilly pni\ni in orchards. The few men who prow
liliims, cherries, strawherrii's, anil so on, are provint;

every year that the CXjiuiecticut Valley in NCrniont is

naturally a^ nnich a fruit region !is any other.

The apjile crop in \'ennont is fast assiuning com-
mercial proportions. There are many large orchards
in every county, and in almost every towni. ('onnner-
ciiJ orcharding is best dcveloi>ed on the western border,
inchuling the t'hamplain Valley, and extending south-
waal to Bennington, where there is a ;i()()-acre orchard.
The market varieties are Hhode Island (irii'uing,

Northern S]iy. Haldwin. Wealthy, Fameuse ami
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Mcintosh. The old family orchards of innumerable
inferior varieties are rapidly disappearing through old

age and neglect. The greatest plantings of ap]jlc trees

in a generation have been made since 1910. Vermont
has had exjx;rience with the Russian apples, T. H.
Hoskins, of N'ewiX)rt, on the northern boundary of the

state, having been one of the most famous experi-

menters. Nevertheless, the llu.ssian vari(!ties have
made .small impression on the pomology of the state.

In all probability there are more extensive orchards

in Vermont than in any other New England state. In

1870, the notable orchard of C. T. Holmes, of CJharlotte,

which embraces 10.5 acres, was .set mostly to Hhodt;
Island Greenings. In IHHO, the famous Itichford orchard
in Highgate was set to a single variety,- f'ameu.se.

Within a few years other orchards of similar proportions
have been s<:t. The most fainous apple section of Ver-
mont is in Grand Isle Countj', known to commercial
men as the "Island Apple County." Grand Isle, which
i.s the smallest county in the state, is the most imjiortant
commercial apple .section by reason of the small poj)U-

lation and the relatively large projjortion of the crop

that is shi])ped out of the .state. Each of the three
separate islanils of the county are entirely siuTotmded
by the waters of Lake ("haiuplaiu and enjoy thereby
greater iniiuiuiity from frost than oilier sections of the
state. The first large orchard in the county (also in the
state) was set in ISU), and embraced 20 acres, all of

cider-aiiple stock which .sold for 10 cents a bu.shel to

French i)eo|)le from C'anaila. In 1,S4S and 18(14 other
large orchards were set, and in 1.S70 the work of plant-

ing trees was widespread. In 1912, the Eastern Fruit
and NutOrchard Coiniiany started its 21.'5-acre orchard,
which is interpl.iuled with jilums, cherries, and hllers.

It is doubtful whether any region can produce apples
of finer api)earauce, better (piality or greater durability,

than can be jiroduced in (irand Isle, Vermont.
Plums are grov\'n just enough to prove that they will

succeed admirably. Lombard, Green Gage, Brad.shaw,
the Damsons and other old-fashioned sorts still retain

preference of conservative Vermonters, although other
growers are i)lanting chiefly of the ,Iaj)anese varieties,

especially liurbank and Abundance. In the northern
and moinitain townis, only the ainericana and nigra

types are hardy; but even these are seldom grown.
Pears have no commercial imjjortance in the state.

The localized orchards of a generation ago were swept
out by the pear-blight, and the i^lantings replaced with
api)les. With proper care, the hardy varieties succeed.

Among cherries, Morello, Montmorency and Rich-
mond are favorites. Raspberries are mostly red, the
blackberries being seldom growii. Cuthbert is the lead-

ing variety, though Schaffer and Columbian are gaining
rapidly. Blackberries are carefully grown usually.

Fine blueberries are picked from the fiekls in considera-

ble quantities. Early varieties of grapes can be ripened
for home use, Concord, Worden, Moore Early, Green
Mountain and Delaware being leading varieties.

Vermont is remarkably free from many noxious in-

sects and serious diseases. The area infected with San
Jos6 scale is confined to a few towns in a single county
in southeastern Vermont. The gypsy moth does not as
yet occur in the state; and the brown-tail moth area is

restricted to the southern and eastern borders, and
further extension is being combated with vigor. Apple
blotch and bitter-rot are not known to occur in the

state. Crown-gall and hairy-root diseases are rare.

Truck-gardening is practised in the neighborhood of

all the princij)al cities; but it cannot be said to be a
well-managed business. Those crops which grow in

special perfection are beans, potatoes, peas and toma-
toes, salsify anil par.snip. Those which cannot be grown,
or which are, as a rule, unsuccessful, are melons,
okra, sweet potatoes, and lima beans. Sjiecial crops
which are sometimes grown in quantities for export arc

seed peas, white beans and onions.

Gn account of the long cold winter and the short and
cloutly days of that season, the greenliouse industries

have developed slowly. Notwithstanding this fact,

many towns make demands for greenhouse jjroducts

and every city in the state supports two or more green-

houses, devoted mostly to carnations, roses, chry.san-

themums, lilies, and put-jilants.

There arc three commercial nurseries in Vermont.
One at Charlotte .specializes in hardy ornamental
shrubbery, and those at Waterville and Beebe Plains

are apple nurseries.

Some very good examples of landscape gardening

may be fotmd about Bennington, Manchester, Shel-

bume, Burlington, and Woodstock, many of which are

summer homes of city |ieo))le. Island and shore camps
in tlii^ Champlain <lis1rict are esijccially attractive.

Several Venuonters of an earlier generation who
were influential in either di'V(!loping new horticultural

varieties or testing the adajjtability of varieties from

other covmtries, were: C. E. Goodrich, originator of the

(jamet ('hile potato, and introducer of the Amazon,
Calico, Cuzco, Central City, Rust Coat, and Pink
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Eye i)otatoes; Albert Bnvso, of Hubbardston, in-i^iMa-

tor of till' Early Hose jHitato; Cyrus Priugle, of t'liar-

lotto. a scientific plant-breeder and eminent botanist

(SCI' N'ohnne III, page 1591); E. C. Browneli, originator

of the Hrowncll Best, tseauty, Eureka, Superior, and
Winner varieties of potato; Albert Rand, originator of

the Rand Peaehblow potato, thought by some to be the

I'erfect or Improved Peaehblow; and T. H. Hoskins,

Newport, in the northern part of the state.

Public-scrno-' agencies for hortkuUurc.

The Agricultural College of Vermont is located in

Burlington, and is an integral part of the University

of Vermont. In 1862 the Legislature chartered the

\'ermont Agricultural College, but it was not until

18t).T that it was incorporated with the University.

Instruction in horticulture was not begun until 1874,

an<l in 1S90 the de])artment was established for instruc-

tion to students in the four-year course. The teaching is

carried by one professor.

The Experiment Station is a part of the University
and is coordinate with the College of Agriculture.

There are three members of the horticultural staff.

Twelve bulletins have been published on horticultural

subjects, aside from annual report articles.

There are two state schools of agriculture, located

at Randolph and Lyndon Center, where courses in

horticulture are given. As a separate subject, horti-

culture is not taught in the public schools, although it

receives some attention in a general agricultural

course which is now offered in six public schools.

There is no state department of horticulture, although
the State Commissioner of Agriculture devotes some
time to horticultural welfare work. The inspector of

nurseries is api)ointed by the Commissioner of Agricul-

ture. An expert entomologist, similarly appointed has
charge of the suppression of especially noxious insects.

Extension work in horticulture is carried on in con-
nection with the College of Agriculture. The Ver-
mont State Horticultural Society, organized in 1896,

is also furthering the horticultural interests in the state.

Slaiislics (Thirteenth Census).

The approximate land area of Vermont in 1910 was
5,839,360 acres. The land in farms was 79.9 per cent of

this area or 4,663, .577 acres. Of this land in farms, the

improved land numbered 1,633,96.5 acres; the woodland,
1,.566,698 acres; and other unimproved land in fai-ms,

1,462,914 acres. The total number of farms in Vermont
in 1910 was 32,709, and the average acreage to the

farm, 142.6. |The total area is 9,564 square miles.]

The leading agricultural crops of the state are hay
and forage and cereals. The acreage devoted to the
production of hay and forage increa-sed from 1,006,375

in 1899 to 1,0:30,(518 in 1909, when the production was
valued at $16,335, .530, which was 54.9 per cent of the
total value of all crops. Cereals decreased in acreage
from 160,127 in 1899 to 134,611 in 1909, when the pro-

duction was valued at 82,651,877. Forest products of

the farms in 1909 were valued at $3,638,537, as com-
pared with .$2,108,518 in 1899.

Horticultural crops grown in Vermont are fruits and
nuts, small-fruits, potatoes and oth<T vegetables, and
flowers and jjlants and nursePi' proflucts. The value of

the fruits and nuts produced in 1909 was $818,851, as
compared with $4.59, .508, in ls99. Small-fruits increased
in acrea,ge from 418 in 1899 to 469 in 1909, when the
production wxs 826,122 qiiarts, valued at $92,030. The
total acreage of potatoes and other vegetables grown in

1909 was 35,408, and their value, .$2,615,299. Exclud-
ing potatoes, the acreage of the other vegetables
incre;i.sed from 5,131 in 1899 to 8,.548 in 1909, when
the value of the production was .$872, 183. Flowers and
plants and nurscr>- jjroducts decrea.sed in acreage from
112 in 1899 to 60 in 1909, when the production wius

valued at $89,740.

The total quantity of orchard-fruits produced in

1909 w;u5 1,492,499 bushels, valued at $801,365.

Apples contributed nearly all this quantity, and pears

most of the remainder. Apple trees of bearing age in

1910 numbered 1,183, .529; those not of bearing age,

219,833. The production in 1909 was 1,459,689 bushels,

valued at $752,337. Pear trees of bearing age in 1910
numbered 26,315; those not of bearing age, 7,726. The
production of pears in 1909 was 20,7(J3 bushels, valued
at $23,788. Other orchard-fruits produced in 1909

were: 7,205 bu.shels of plums and prunes, valued at

$12,927; 2,.506 bushels of cherries, valued at $7,651;

2,221 bushels of peaches and nectarines, valued at

$4,399; and minor quantities of quinces and apricots.

Tlie grape-production in 1909 was 203,011 pounds,
valued at $6,328. The grape-vines of bearing age in

1910 numbered 9,318; those not of bearing age, 1,845.

The ]5roduction of nuts in 1909 was 891,82.5 pounds,
valued at $11,158. Butternuts were the most impor-
tant of the nuts in 1909, the production being 845,899
pounds, valued at .$9,872. Other nuts produced were:

32,910 pounds of black walnuts, valued at $725; 9,516
pounds of hickory-nuts, valued at $410; and 3,3.50

pounds of chestimts, valued at $149.

Of the small-fruits grown in Vermont, strawberries

are the most important, with raspberries and loganber-

ries ranking next. The acreage devoted to the produc-
tion of strawberries increased from 2:32 in 1899 to 276
in 1909, when the production was 615,820 quarts,

valued at .$68,690. Raspberries and loganberries

decreased in acreage from 92 in 1899 to 80 in 1909,

when the production was 85,005 quarts, valued at

$10,596. Blackberries and dewberries decreased in

acreage from 48 in 1899 to 47 in 1909, when the pro-

duction was 50,2.52 quarts, valued at $6,032. Currants
increased ia acreage from 30 in 1899 to 58 in 1909,

when the production was 58,533 quarts, valued at

$5,684. In addition, there were produced in 1909,

7,424 quarts of gooseberries, valued at $728, and 1,120

quarts of cranberries, valued at $110.

Potatoes, the most important of the vegetables grown
in Vermont, decreased in acreage from 28,353 in 1899 to

26,8.59 in 1909, when the production was 4,145,630

bushels, valued at $1,743,049. The more important
of the other vegetables produced in 1909 were: 1,110

acres of sweet com, valued at $35,650; 98 acres of cab-

bage, valued at $10,203; 29 acres of onions, valued at

$6,780; 64 acres of turnips, valued at $6,543; 18 acres

of tomatoes, valued at $4,236; 31 acres of cantaloupes

and muskmelons, valued at $4,082; 39 acres of green

peas, at $2,015; and 24 acres of beans, valued at $1,587.

The acreage devoted to the production of flowers

and plants, decreased from 38 in 1899 to 23 in 1909.

The area under glass in 1909 was 178,199 square feet,

of which 102,3:39 were covered by greenhouses, and
15,800 by sashes and frames. The value of the flowers

and plants produced in 1909 was $78,726, as compared
with $58,575 in 1899.

Nurserj' products decreased in acreage from 74 in

1899 to :37 in 1909. The value of the nursery products

in 1909 was $11,014, while their value in 1899 was
$49,625. M. B. Cummings.

Massachusetts.

The horticultural interests of Massachusetts (Fig.

2490) are fully equal to those of agriculture proper,

when one considers the ]jroduction of fruits, vegetables,

flowers, and the labor and expense ap[)lied to the growth
of ornamental trees, shrubs and i)lants and their use in

decorating the homes, among which there are probably
more comfortable, well-kept and beautiful homes than
can be found in any similar area in the world. The peo-
ple of this state probably consume more of the luxiiries

of life than any other people on the same area, and
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among the so-cjUled luxuries iiiny be classcxl fruits,

fancy vegetables, and flowers.

The soil of Massjiehusetts is generally eonsidiM-ed im-
protluetive :uid poorly adaptinl to liortieultural pur-

suits, and this is true in so far as it refers to large areas

of eNeeptionally fertile land, of whieli that in the Con-
ne<'ticut Valley is tlie only section of more than a few

acn^ in extent. Everywliere about the state, however,

there are sn\all aresisof land suited to the growth of

almost ever>' crop succec<ling in similar latitudes. By
business enterprise, persistent elTort, and skill, profitable

liortieultural crops can be p-own. The local jiroducls

hirgely sui>ply tlic maikets in their season. Apples are

also export etl.

There are no large areas de-
votixi to the growth of either

orchard- or small-fruits in M:us-

sachu.setts, but small areas of

nearly all these fruits are very
profitably grown in most sections

of the state. The amount of fruit

produced within the limits of the

state is not nearly up to the

home consumption, except cran-

berries, and possibly the apple in

some seasons. Even in seasons
of an unusual crop in the state,

large qviantities of apples from
other states are shipped into

our markets, because in many
cases they are of superior size and beauty.

Apples of especially fine quality are grown on the

granite soils of the middle antl northern sections of the

state, extending from Xewburyport. to Athol on the

north, and from Xorthbridge to Needham on the south,

and a small area in the Connecticut Valley.

Pears are grown in small areas within a shorti radius

of most of the cities and large towns, eastern Massa-
chusetts being particularly a<lapted to this fruit. Pears

are also shipped into our markets from the southern

states and California, and as the market for this fruit

is Umited, prices often rule very low.

Peaches of the finest quality are profitably grown
more or le.ss over the entire state on elevated land with

a northern, northwestern, or northeastern exposure.

On low land and that with a southern exposure the

fruit-buds are winter-killed three years out of five.

However, even under thase conditions, when the trees

are planted on rather light high land and well cared for,

one crop in three years is often more profitable than

most other fruit or vegetable crops. The fruit on trees

well grown is large, of the finest color and r|uality, and
the fre.sh, ripe condition in which the grower can put
it into the local markets makes it quickly salable at the

highest prices. The peach-belt may be included in that

of the apple.

Plums are not grown to a great extent, the larger

markets being supplied largely by New York and Cali-

fornia. Few orchards remain productive longer than ten

or twelve years, on account of the black-knot, leaf-blight

and brown-rot. Within the past ten or fifteen years
both European and .Japanese plums have been largely

planted, but they succeed only for a short time, except
with the best care. They are planted in small numbers
in poultrj'-yards and gardens.

The cherry, owing to the attack of the black aphis,
the plum-curculio and brown-rot, is very little grown
as an orchard-fruit. A few vigorous and productive
tref« may be .seen here and there by the roadside, about
old homesteads or on the lawn, where they live longer
and attain greater size than when grown unfler a high
state of cultivation in the garden or orchard, becau.se
of the fact that when grown too rapidly the trunks crack
on the south side and the trees soon die. (Jur markets
are largelv supplied with cherries from California, New
York, and other states.

Grapes have been more or less planted from Fitch-
biug on the north to Concord and Lexington on the
south, but succeed only on elevate<l land with a .south-

ern exposure. Only the earliest varieties can be grown
unless the fruiting canes are girdled.

Small-fruits are more grown and more nearly supply
local markets than do the large fruits, but are grown
only on small areas. The supjjly of very early fruit

comes from the southern states of the eoimtry, l)ut

home-grown fruit is so much superior in quality that

2490. Massachusetts,
showing some of the im-
portant horticultural
areas.

it sells at reasonable prices, notwithstanding prices

may have been very much reduced by an over-supply
of the southern product. Of the small-fruits, the straw-
berry is the most widely grown. There are no large

areas especially devoted to strawberries, but most
homes have strawberry-beds of good size. Currants
are grown to a considerable extent, almost every gar-

den containing more or less currant bushes for home
supply, while many large plantations may be found
near every large town or city. The conditions of success

are a rather moist, rich soU, with the bushes trained
into a very compact form and pruned so that the fruit

will be bonie on wood that is not over three or four
years old. Goo.sebenies are httle grown, although the
demand is rather on the increase. The more hardy
kinds can be as easily grown as the currant, while the
European sorts and their hybrids, many of them, re-

quire much care and skill. Like the currant, the black-

berry is largely gro\vn for home use, and also for market.
It succeeds upon a great variety of soils, can be grown
cheaply and sells at good prices. Few plantations will

be profitable on the same land more than from five to

seven years unless the soil is strong and rich. It is the

practice of most growers to plant a new lot every six or

seven years. The red raspberry is the most popular of

the bush-fruits, and when successfully grown is the most
profitable. For success it requires a deep sandy loam,
retentive of moisture, but plantations must be renewed
after six or eight years' growth on one piece of land

The blackcap raspberry has found less and less favor

each year,' and can only be sold at very low prices in

the city markets.
The business of market-gardening has made rapid

strides in the state in the past ten years, and the de-

mand for choice vegetables continues more or less the

year roimd. Even in the matter of competition with
vegetables from the South during the winter, the local

growers have reached a goofl degree of success. The
truck-gardens are mostly located near large cities where
products can be shipped by freight or express. In
almost every part of the state may be found forcing-
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houses for the growth of lettuce, tomatoes, cucumbers,
rhubarb, asparagus, and the Uke, ami notwithstanding
the cost of such structures and the fuel to keep up the
necessary heat, the increase in the number of forcing-

houses in the state within the past few years is a certain

indication that the business is profitable.

It is perhaps in the growth of cut-flowers and house
and decorative plants that. Massachusetts excels in

horticultiu'e. As a rule, the largest establishments of

this kind are located near the large cities, though in

some cases they may be found in some of the more
rural towns. The horticulturists of Massachusetts
understand their advantages in having the best markets
in the world at their doors, and a great variety of

the soils suitable for the growth of many of the varied
crops. By persistent effort and superior skill they
could supply these markets largely, and thus retain

within the state much of the wealth that now goes
outside to pay for the produce that could be raised at
home.

In commercial horticulture, Massachusetts is not the
equal of some other states, although its market-garden-
ing and floricultural interests are large, but its influence

on the horticulture of the country is more important
than acres and tonnage. The best horticulture is that
which develops under difficulties, because it develops
the man. The love of the country and attachment to its

own soil are strong in Massachusetts. IndividuaUty has
fuU course. It is a land of home-loving people. It has
developed the amateur horticulturist to perfection,

—

the person who grows the plant and dresses the soil for

the very love of it. There are many large collections of

choice plants, and great numbers of artistic, compact
and tidy garden-homes. There is keen appreciation of

the merit of well-grown things. The influence of the
Massachusetts Horticultural Society has been incalcu-

lable. It is our oldest and strongest geographical organi-
zation. Since 1829 it has had its stated discussions,

held its periodical shows, collected its hbrary and
records. It is a center of education and culture. The
estabhshment of Mt. Auburn Cemetery, Cambridge, in

1831 was the beginning of the movement in this coun-
trj' for cemeteries in the open as distinguished from the
churchyard.
A list of persons influential in developing the horti-

culture of Massachusetts must necessarily be incom-
plete, as so much amateur and professional interest in

horticulture has developed in this state. The following

persons, however, may be mentioned: Marshall P.
Wilder (see Volume III, page 1603); Robert Manning
(page 1.587); C. M. Hovey (page 1580); W. C. Strong
(page 1.598); O. B. Hadwin. W. W. Rawson (page
1593); Jabez Fisher, and many others. "The History
of the Ma.ssachu.setts Horticultural Society," pub-
lished in 1880, should be consulted for many other
personaUties.

Puhlic-senrice agencies for horticulture.

The land-grant coUege of Massachusetts was estab-
hshed at Amherst in 1865, and opened for work in 1867.

There are at present seven members of the horticultural

staff.

The Experiment Station is also located at Amherst,
being estabUshed in 1882. Its horticultural staff num-
bers fifteen members.

Extension work is also carried on throughout the
state. Bureaus are being established in each county,
which are giving invaluable aid to the horticulturist.

The State Board of Agriculture supports a series of

lectures upon agricultural and horticultural subjects.

Several counties have established agricultural and
horticultural schools, and a few of the high-schools
are introducing these courses.

Special inspectors are appointed for nursery inspec-
tion and the control of insect pests and diseases. There
are also special bee inspectors.
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Statistics {Thirteenth Census).
The approximate land area of Massachusetts in 1910

was 5,144,960 acres. The land in farms numbered
2,875,941 acres, or 55.9 per cent of the land area. The
improved land in farms numbered 1,164,501 acres; the
woodland in farms 1,064,553; and other unimproved
land in farms 646,887. The number of aU the farms in
1910 was 36,917; the average acreage to a farm being
77.9. [The total area is 8,266 square miles.]

The leading agricultural crops are cereals, hay and
forage, and tobacco. There was a shght increase in the
acreage occupied by cereals from 53,385 in 1899 to
55,267 in 1909, when the value of the products from
cereals was $1,617,131, or 5.1 per cent of the total value
of all crops. The acreage devoted to hay and forage
decreased from 610,023 in 1899 to 519,503 in 1909, when
the value of the production was $11,280,989, or 35.3
per cent of the total value of all crops. The acreage of
tobacco increased from 3,826 acres in 1899 to 5,521
acres in 1909, when the value of the production was
$1,218,060. The value of forest products produced on
the farms in 1909 was $2,668,410, as compared with
$1,944,714, their value in 1899.

Horticultural crops are the fruits and nuts; small-
fruits; vegetables, including potatoes; and flowers and
plants and nursery products. In 1909 the value of the
fruits and nuts produced was $2,108,799, as compared
with $1,218,659, the value in 1899. The acreage of
smaU-fruits increased from 8,346 in 1899 to 9,552 in

1909, when the value of the small-fruits was $1,676,790,
or 5.2 per cent of the total value of all crops. In 1909
the total acreage of potatoes and other vegetables was
61,686, and their value $8,184,213. The acreage of
vegetables, excluding the potato, was 37,220 and their
value $6,189,857, both acreage and value being de-
cidedly greater than in 1899. The raising of flowers and
plants and nursery products is of relative importance.
The acreage increased from 1,478 in 1899 to 2,750 in

1909, when the value of the products was $3,061,342,
which was 9.6 per cent of the total value of aU crops.
The total quantity of orchard-fruits produced in 1909

was 2,763,679 bushels, valued at $2,074,270. Apples
contributed more than nine-tenths of this quantity;
peaches and pears most of the remainder. The number
of apple trees of bearing age in 1910 was 1,367,379;
those not of bearing age, 355,868. The production in
1909 was 2,550,259 bushels, valued at $1,780,290. The
number of peach and nectarine trees of bearing age in

1910 was 1.54,592; those not of bearing age, 162,114.
The production in 1909 was 91,756 bushels, valued at
$138,716. The number of pear trees of bearing age in
1910 was 113,365; those not of bearing age. 38,378. The
production in 1909 was 96,071 bushels, valued at $110,-
069. In addition, 17,814 bushels of plums and prunes
were produced in 1909, valued at .$28,253; 4,761 bushels
of cherries, valued at $10,848; 2,863 bushels of quinces,
valued at $5,754; and minor quantities of apricots and
mulberries.

Grape-growing has little significance in Massachu-
setts. In 1910 the grape-vines of bearing age numbered
58,277; those not of bearing age, 14,261. The produc-
tion in 1909 was 1,132,838 pounds, valued at .$.30,858.

Nuts are of less importance than grapes. The total
production in 1909 was 134,920 pounds, valued at
$3,671. The leading nuts were: 40,064 pounds of black
walnuts, valued at $1,219; 60,151 pounds of butter-
nuts, valued at $984; and 23,834 poimds of hickory-
nuts, valued at $904.

Cranberries are by far the most important of the
small-fruits grown in Massachusetts, with strawberries
second in importance. The acreage of cranberries
increased from 5,128 in 1899 to 6,577 in 1909, when the
production was 22,714,496 quarts, valued at $1,062,205.
The acreage of strawberries for the same period de-
creased from 2,027 in 1899 to 2,015 in 1909, when the
production was 5,518,867 quarts, valued at $495,438.
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Tlio more important of the othor small-fruits proiluccil

in ltH>.> \vori> 37(>,1IU) quarts of raspberries ami lot;aii-

bcrries, valuiHi at So."),7")7; 307,S)S7 quarts of black-
berries and dewberries, valued at $151,454; 2115,810

quarts of eurnuits, valued at §19,904; and 57,827 quarts
of jnH>s»^berries, valued at S5,007.

'I'lie jHitato is by far the most important of the vege-
tables. The aereajie ileereased from 27,521 in 1S',I'.» to

24,4.59 in I'.W.l when 2,940,178 bushels were prndiieed,
value*! at Sl,99l!,92;). Anions 'lit' I'vulins vefielables

grown in HK)9, excluding potatoes, were: 2,49.'i acres of

onions, valu(\i at St)24,0;J0; 2,442 acres of cabbage,
v:ilue<l at S42G,.586; 1,187 acres of celerj-, valued at

$ot)8,8o4; 4.942 acres of sweet corn, valued at .$:555,953;

1,228 acres of tomatoes, valued at $268,380; 372 acres
of cucumbers, valued at $179,084; 77t) acres of aspar-
agus, valuetl at Sllti,622; l,0tJ8 acres of turnips, valued
at S95,7o4; and 555 acres of squash, valued at
$91,3SS. Vegetables of minor im])orlance in 1909 were
preen beans, beets, carrots, cauliflower, eggplant,
parsnips, gi-een peas, green peppers, radishes, rhubarb
and spinach.
The acreage devoted to the production of flowers and

plants increased from 584 in 1S99 to 1,203 in 1909, an
increase of 100 per cent. The total area under glass in

1909 was 7,382,009 square feet, of which 0,817,585 were
covered by greenhousi's, and 504,424 by sashes and
frames. The value of the flowers and plants produced
in 1909 was S2,455,407, as compared with $1,039,700
in 1899.

The acreage devoted to nurserv products increased
from 894 in 1899 to 1,547 in 19(J9, an increase of 73
per cent. In 1909 the value of nurserv products was
$605,875, as compared with $260,009 in 1899.

S. T. Maynard.

Rhode Island.

The general topography of Rhode Island (Fig. 2491),
is of a hilly nature, tending to become more broken
after leaving the ocean shores of the southern part of

the state and of Narragansett Bay, which extends as a

triangular body of water from Long Island Sound to

Providence. This bay with its numerous islands and
fine shores has resulted in the development of a number
of Slimmer resorts which furnish an excellent market
for locally grown horticultural products.

Geologicallj' there are within the state two distinct

physiographic provinces, the eastern or Narragansett
basin area, which comprises the eastern third of the

state, and the western or more mountainous area of

hill remnants from one of the ancient east .Vppalachi.an

mountain ranges. Included within the Narragansett
area are the islands of the bay and an area which fol-

lows the western shore of the bay, extending at no
point more than 3 miles inland, and from the head of

the bay, it extends northward iicross the boimdary of

the state. Topographically, this region consists of

smoothly rounded hills, not exceeding 250 feet in

height, and of gtaitly rolling glacial plains. The inland
or rougher area consists of rough and stony hills, ('on-

siderable areas of fresh-water swamps are found within
this province; there are also many small lakes. The
state lies wholly within the glaciated area.

The average annual rainfall for the state is approxi-
mately 48 inches, being somewhat greater than this in

the southern st^ction of the state which is locally

influenced by proximity {<> tidewater.

With a fMjpulation of 508.5 to the square mile, there is

fumi.shed a market for horticultural produ<'e which is

far in excess of the ability of th<^ stat<! to supply. This
condition, together with the clo.se i)roximity of both
the Boston and New York markets, affords market
conditions most favorable for an intensive horticul-

tural development in the future. With 90.7 per cent of

this population classed as urban, the demand created

for jierishable food-jiroducts has resulted in the develop-
ment of vegetable-gardening as one of the most special-
ized horticultural industries of the state. The regions
where this specialization has been most largely devel-
oped have the cities of Providence and Newport as
their centers. In addition to the cities, the many vil-

lages devoted to mamifactiu-es and the smnmer resorts
furnish markets that are supplied by ])roducers who
cannot be classified as market-gardeners, yet who
derive a very substantial proportion of their cash
income from the growing of vegetables and fruits. It

is this class of growers which exert a very marked
influence upon the agricultural jjrosperity of the state.

WOONSOCRCT

2491. Rhode Island,
with positions of the
four counties.

The sandy soil types of the state, when abundantly
supplied with wafer, are well suitefl to the growing of

high-quality vegetable products. Although all of the

different vegetables are grown in abundance, the fol-

lowing may be mentioned as of special imjiortance:

lettuce of the hard-headed Boston market type, the

loose-leaf varieties being practically unknowii in the

wholesale markets; tomatoes are produced in large

quantities, the larger growers relying almost entirely

upon the Stone or some improved strain thereof;

green com is a profitable cro]), large quantities of which
are used for roasting with clam dinners served daily at

many of the shore resorts throughout the season. The
standard variety for this trade is the Potter's Excelsior

corn. Vegetable-growing will be the most important
commercially of any horticultural enterprise for many
years to come.

Building of improved roads by the state, together

with the develoiiment of the automobile as a means of

getting fann produce to market, is beginning to exert

a markf'fl influence upon the areas devoted to horti-

cultural products. This is shown most conclusively

in thi'. arcius which arc being planted to the tree-fruits

in the. northwestern .section of the state. The rough
land in this section which has heretofore been inacces-

sible to market, on accoimt of lack of transportation

facilities, is capable of producing fruit of high color
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and quality. Varieties of fall apples, such as the Gra-
venstein, find a ready market at remunerative prices,

while for the main crop, the standard varieties are

Rhode Island Oreening, Baldwin, Mcintosh and Spy.
Of the stone-fruits, the peach is the most largely grown,
orchards being found in all sections of the state. Those
growers whose orchards are situated on the higher
slopes along the shores of Narragansett Bay and upon
the island of Rhode Island suffer much less injury from
winter-killing of the buds and frost-injury in the spring
than do those growers whose orchards are located

farther inland; the latter, however, have less trouble

with the various fungous diseases. The area devoted
to the peach is being extended each season, particu-

larly in the counties of Bristol and Newport. Cherries
and plums are grown only in very limited quantities, the
local markets being supplied almost entirely by ship-

ments from other states. The plum is being grown
profitably in those sections removed from the seashore.

Of the cherries, the sour varieties are the most profitable,

on account of the great ilifficulty in growing the sweet
varieties in many sections, and are now being planted
more than formerly.

Pears are not produced in large quantities for market,
although the total number of trees of this fruit is large,

as it is more commonly grown in the small hou.se-lot

than any other fruit. To such an extent is it produced
upon these small holdings that the market demand for

the summer and early fall varieties is very limited while
for the later varieties, such as Bosc, LawTence and
Sheldon, there is an unsupplied demand in the city

markets which would probably justify the commercial
planting of this fruit.

In the production of varieties of fruit the state has
played Uttle part, its most important contributions
being the Rhode Island Greening apple and the Buf-
fum pear.

Of the small-fruits, strawberries and cranberries
are of the most importance commercially. The acreage
devoted to the small-fruits has shown a very material
decrease in recent years. The largest production of
strawberries is in Providence and Newport counties,
the crop being grown almost entirely in wide matted
rows. Cranberries are most largely produced in Provi-
dence and Washington counties. When proper atten-
tion is given to the bogs, they are the most profitable
of the farm areas; the bulk of the crop is produced upon
natural bogs which are overflowed during the winter
months by adjacent streams. The prices received are
such as to justify the paying of more attention to this
crop, as many of the natural bogs are so located
as to be easily flooded at a comparatively small
expenditure.

Currants, raspberries and gooseberries are mostly
grown for home consumption with the result that the
markets are never properly supplied. The prices
received for these fruits are such as to make them
profitable when grown under commercial conditions.
Blackberries are not profitable as a rule, owing to the
extensive areas of the wild fruit throughout the state.
Of the horticultural changes during the past decade,

the most marked has been the decrease in the produc-
tion of vegetables under,^lass and the increase in
floricultural products. Many large ranges of glass
which were fonnerly wholly or in part devoted to the
production of lettuce, tomatoes and cucmnbers, are
now being used for the growing of roses, carnations
and lily-of-the-vallcy. The area under glass devoted
to the production of flowers has more than doubled in
the past decade. Where formerly the trade was con-
fined alinost entirely to cut-flowers, now much atten-
tion is being given to the production of ])otted plants for
home-decoration. Vegetable-forcing at present is being
conducted, in most ca,ses, as an adjunct to the general
market-gardening business, forcing vegetables to
maturity only at those seasons of the year when the

houses and hotbeds are not needed for growing of stock
for transplanting to the fields.

Nursery stock is receiving much more attention than
formerly, the area devoted to the growing of nursery
stock having been increased two and one-half times
during the past ten years. The business is confined
almost entirely to the growing of ornamental trees and
shrubs. On the island of Rhode Island are several

nurseries which make a speciality of those plants best
suited for planting near the seashore. Stock from these
nurseries, while not making so large a growth of tops
as that produced farther inland, has a root-system
which is unexcelled.

Throughout the .state are many fine estates, among
which may be mentioned the many summer homes in

the vicinity of Newjjort, where the famous cliff walk
is lined for several miles with beautiful lawns and
grounds, some of which are noted for the fine collec-

tions of ornamental trees and shrubs. While one is

constantly reminded that Rhode Island is primarily a
manufacturing state, yet the large number of fine

suburban homes, the small grounds of which are

planted with most excellent taste and upon which are
found growing collections of fruits which furnish a suc-

cession throughout the entire season, shows a high
appreciation of nature upon the part of many of her
inhabitants.

The metropolitan park system of the state centered
at Providence, which has for its object the development
of plciisure-grounds and the con.servation of historical

sites, is receiving liberal .support and the commission
in charge of the work is rendering a most valuable
sei'vice to the state in the development of love for the
beautiful in nature.

Throughout the state many farms which have been
neglected by their former owners are passing into the
hands of foreigners, especially Italians and Portuguese,
who are clearing much of the rough land of rocks and
brush and using the land for the growing of truck and
fruit. The immediate development of the state will be
away from the general farm crops and toward the grow-
ing of the more perishable crops. There are within the
state most excellent opportunities tor the develop-
ment of horticultural enterprises, either along the fruit

or vegetable fines, as the urban population is increasing

much more rapidly than the population engaged in the
production of foodstuffs.

Among those individuals who have exerted a marked
influence upon the horticultural development of the
state, the following may be mentioned: Solomon
Drowne, M.D. (1753-1834), who was professor of

botany in Brown University, and in 1824 published "The
Farmer's Guide, a Comprehensive Work on Husbandry
and Gardening;" the Moore family for many years were
very active in the development of fruit-growing and
ornamental horticulture in the state, especially Silas

Moore (1818-1879), nurservman; Robert E. Moore
(1820-1902), orchardist; Robert I. Moore, '183.5-

1899), landscape gardener; James Nesbit, landscape
gardener; and James A. Budlong (1823-1895), market-
gardener.

Ptchlic-scrvice agencies for horliculture.

The leading agency in the dissemination of horti-

cultural information throughout the state is the Rhode
Island State College located at Kingston. This insti-

tution was established by act of the state legislature,

March 23, 1888, as the Rhode Island State Agricul-
tural School, the first class entering in September, 1890.

On May 19, 1892, the institution was incorporated by
the state legislature and its name changed to the Rhode
Island College of Agriculture and Mechanic Arts.

Again, after the passage of the Adams Act by Congress,
the name was changed to the Rhode Island State Col-
lege, this change occurring May 4, 1909. There are two
teaching members of the horticultural staff.
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The RJirok- lsl;»ul KxiH-rinu-iit Station located at

KinEston, is a .loparlnu-nt of the State College, its

work beina eoiuhieted by a stalT of seventeen At pres-

ent then-' IS no liortieultunst upon the staiT. 1 hero

have been pubhshe.i nineteen liortieultural bullet nis

U-siiles numerous hortienltvual artii'les m the annual

""
H^ortieulturc is not taupht in any of the public schools

of the state as a text-book subject. School-fiar.leiis

were estahlishe.l bv the Kxtension Departnient ot the

State College in 1005, which work has developec very

rapi.llv since l'.H)S, the cooperation of the Mate B()ard

of Agriculture atul school avithor.ties o the various

cities and towns having been sectired at that tnne In

addition to the school-garden work, the Extension Ser-

vice conducts orchard demonstrations m spraymg and

'^^The State Hoard of Agriculture is by law empowered

to cmplov an entomologist who has charge of all nursery

inspection work in connection with msect pests and

The most important societies of horticultural inter-

est in the state are the Rhode Island Horticultural

Societv of Providence, Newiiort Horticultural Society,

Florists' and Gardeners' Club of Providence and the

Providence Market-Gardeners' Association the latter

societv h;us for its object the betterment of conditions

under which the growers for the Providence market

dispose of their produce.

StaiMcs {Thirleenth Census).

The approxhnate land area in 1910 was 682 880 acres.

The land in farms was 64.9 per cent of the land area

or -443,308 acres. Of this land iii farms the improved

land numbered 178,344 acres; the woodland lb...909

acres- and other unimproved land in farms <9,0o.j acres.

The AunZ of all the farms m 1910 w.is 5,292 and the

average acre:ige was 83.8. [The total area of Rhode

Island is 1,248 square miles.]

The leading agricultural crops of the state are hay

and forage and cereals. The acreage devoted to hay and

forage dfcreased from 69,776 in 1899 to 61,327 m 1909

when the production was valued at $ 309,/ 17 which

was 33 3 per cent of the total value of all crops Cereals

rnfrelied^n acreage from 10,5.52 in 1899 to 12^12 m
1909 when the production was valued at $.:S/b,UJ/.

The 'value of the forest P^°ducts of the fanns was

S31''0"'2 in 1909, as compared with S19o,4/Z in ISJJ.

Horticultural crops produced in Rhode Island are

fruits and nuts, small-fruits, potatoes and other vege-

tables, and flowers and plants and nursery products

The value of fruits and nuts produced m 1909 w s

$207,844, as compared with $160 411 m 1899 Small-

fruits dccreaseti in acreage from 581 in 1899 to 28 n

1909 when the production was 437,560 quarts, valued

at $43,033. The total acreage of P"t^toes and other

vegetables in 1909 was 9,924, and their vahie SI ,045,093.

Excluding p(Jtatoes, the other vegetables increased

from 5 Wr, in 1899 to 5,275 in 1909, when the produc-

tion was valued at 8636,656. Flowers and plants and

nursery pro.lucts increased in acreage from 263 in 18,)J

to 502 in 1909, when the production was valued at

^^The pmduction of orchard fruits in 1909 was 245,822

bushels, valued at $197,639. Apples producec most

of this quantity, and peaches and nectarines and pears

most of the remainder. The number of ai)ple trees ot

bearing ag- in 1910 was 152,009; those not of bearing

age .54 56fJ, an<l the production in 1909 was 212,908

bushels, valued at $147,125. 1'':="^^ and necdarmc

trees of bearing age m 1910 nu.nhered .?9,.542 those

not of bearing age 30,795, and the production in 1909

wa-s 17,704 bu.shels, valued at $30,(i09. Pear trees of

Ix-aringagein 1910 numbered 16,907; those not of teir-

ngage .5^405 an-1 the production m 1909 vvas 12,501

btwhels. valued at $14,577. Other orchard fruits pro-
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diiced were: 1,872 bushels of plums and prunes, valued

at $3,586; 618 bushels of quinces, valued at $1,267;

and 214 bushels of cherries, valued at $464.

The produ.'tion of grapes in 1909 was 1,52,937 pounds,

value<l at $9,759. The grape-vines of bearing age in

1910 numbered 7,662; those not of bearing age, 9,634.

Nuts are of little importance, the protiuction in 1909

being valued at $49.
_ , , r i, n

Strawberries are the most important ot the smaii-

fruits grown in Rhode Island. The acreage of straw-

berries decreased from 154 in 1899 to 140 in 1909,

when the proiluction was 326,540 quarts valuexl at

$31,712. Cranberries decreased m acreage from 300 in

1899 to 70 in 1909, when the production was 34,688

quarts valued at $2,734. Raspberries and loganberries

decreased in acreage from 57 in 1899 to 34 in 1909

when the production was 32,871 quarts, valued at

$4 197. Other small-fruits produced in 1909 were:

17',S75 quarts of blackberries and dewberries, valued at

$1*927 17,110 quarts of currants, valued at $1,564 and

8 251 quarts ot gooseberries, valued at $852.
'

Potatoes in Rhode Island decreased in acreage from

5 816 in 1899 to 4,649 in 1909 when the production

w'as 552 677 bushels, valued at $408,429. The more

important ot the other vegetables produced were:

790 acres of sweet corn, valued at $49,440; 37 acres

of celery, valued at $26,880; 192 acres of cabbage,

valued at $25,818; 152 acres of o^'of-„:^aJ'J|d
at

$23 828- 187 acres of tomatoes, valued at S..i^,sy», lyo

acres of turnips, valued at $21,050; 199 acres of cucum-

bers valued at $18,330; 93 acres of asparagus, valued

at $17 504; 154 acres of beans, valued at »13,30a, ii

acres of lettuce, valued at $14,670; 205 acres of peas,

valued at 12,790; and 8 acres of radi.shes, valued at

$10 269 Vegetables valued at less than $10,000 were

beets cantaloupes and muskmelons, carrots, cauli-

flower, eggplant, parsnips, green peppers, pumpkins,

rhubarb, sjiinach, and watermelons.

The acreage devoted to the production of flowers

and plants increased from 177 in 1899 to 290 in 1909.

The total area under glass in 1909 was 2,02/ ,643 square

feet. Of this area 1,882,314 square feet were covered by

greenhouses, and 145,329 by sashes and frames The

value of the flowers and plants produced in 1909 was

$558 543, as compared with $314,806 in 1899.

The acreage devoted to nursery products increased

from 86 in 1899 to 212 in 1909, when tlie value of the

products was $75,544, as compared with $42,295, the

value of the nursery products produced in 1899.

George E. Adams.

Connecticut.

While Connecticut (Fig. 2492) is one of the^ smallest

states covering but one degree of latitude (41 to 4jJ ),

it is adapted to as wide a range of horticultural produc-

tions as any state outside of the semi-tropic fruit-belt,

owing to the great diversity of soil and varying eleva-

tions from the sea-level along the whole southern

border, to 900 and 1,200 feet in sections of Tolland

County, and 1,200 and 1,.500 in parts of Litchfield.

The "season" of many of the quick-maturing species

and varieties of fruits, flowers and vegetab es is often

ent rely over on the light soil in tiie Connecticut

v"illev and along the Sound shore when like species

an.l varieties are but just beginning to npen on the

cooler, moist soils of the hills of Tolland and Litchfield

""strawberries and green peas from East Hartford and

Glastonbury supply the Hartford market, while on

the Bolton hills, only 12 miles away, the bloom ng

vines give promise of the crop that is to come after the

valley season is entirely over; so that "hon.e-grow^^

strawberries are usually to be had in the Hartford

market for a period of six or seven weeks. 1 he Sound

shore llousatoni.; N'allcy and Litchfield hills supply
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New Haven, Bridgeport and other cities of the state

through e(]vially long seasons.

From the earliest settlement of the state, fruit-

growing for the family home-supply has been a promi-

nent feature of Connecticut agriculture, the ajiplc being

a main reliance. The old seedling trees scattered over

all our farms today are plain evidence that our ances-

tors took their ajiple-juice through the spigot of the

cider-barrel rather than fresh from the pulp of the ripe

fruit of some finer variety. A hundred years ago every

farmhouse cellar wintered from thirty to fifty barrels

of eider, while today it is hardly respectable to have
any, and probably not one family in ten now has even

^._.
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Viirictics niostlv grt>wri for comiiurcial jiiul wiiU'-inakinK
purposes, while almost the entire hst. of st.aiidanl

varieties ean be anil.are prowii in family viiieyarils.

Peju^s thrive and fruit, well except on the li};hter

hinils, and nearly every home-garden has from one to

half a dozen trivs. There are a few small commciTial
orehards in ilistriet No. 1, Bartlett and t'lapp hciiiK

most largely grown. At Hartford ami the adjoining
towns on the west side of the Coimectiout River, the
Bosc is produced in its highest perfection.

Cherries have been steadily failing in the state for

twenty-live years. Not enough are grown for home
supply. Newly planted trees .soon die out, and there is

a general discoinageinent. 'rh(>y seem to do best in

the vicinity of Middletown and Meriden, and the
few commercial plantings there are tpiite profitable.

Quinces are grown all over the state for home supply,
but thrive best along the Sound shore, where there are
a large nmnber of small commercial orchards.

Strawberries are very largely grown, both for home
and outside markets, mostly in medium matted rows,
with an average yield of eighty to ninety bushels an
acre. Some cultivators, who follow the hill .system or
grow in narrow, thinly matted rows, secure l.TO or
more bushels an acre. In recent years some of the heavy
wet hilltop lands in Hartford and Tolland counties
have been cleared of stones and are producing late in

the season heavy crops of extra-tine strawberries that
in l'JI4 supplied the Hartford market with the very
best of the whole year and it is reported that the returns
to the growers were from SGOO to SSOO an acre.

A number of the berry farmers have systems of

irrigation which add greatly to the surety of the crop,

besides increasing the size and appearance of the fruit.

The rolling character of the coimtry and vast nimiber of

small streams al)undantly supplied with water make it

possible, at moderate cxj^ense, to irrigate many thou-
sands of acres in this state, and the time is not far dis-

tant when the streams of Connecticut will be more
valuable to her horticulturists than they ever were to

her manufacturers in the old days of many small
factories and water-wheels.

Almost from the earUcst settlement, small local

nurseries have aboumled in the state and today
number forty-one, with three quite extensive ones in

Hartford, New Haven and Fairfield coimties. At
Cromwell, Middlesex County, is a floricultural estab-
ILshment which, with one exception, has the largest

area under glass of any such establishment in America,
—some thirty acres,—and surp.a-sses all others in the
annual production of superb roses.

The late Judge A. J. Coe, of Meriden, was one of the
first men in .\merica to take up thi^ new chestnut cul-

ture by the importation of the best foreign varieties

and the selection of the best natives and their crosses.

He began the grafting on native sprouts and seed-
lings, and fifteen to twenty years ago stimulated a
general chestnut grafting, so that a number of chestnut
orchards were being established on land too rough for

cultivation, yet strong in its ability to grow the chest-

nut tree and nuts to perfection; but the chestnut blight

of recent years is playing such havoc with all chestnut
trees that for the present no further developments can
be expected.
At Wethersfield, in Hartford County, Orange and

Milford, in New Haven County, and Southport, in

Fairfield County, are many farms devoted to seed-
growing. Onion seed and sweet com are the great
specialities, but a great variety of other seeds are also

grown, f!specially at Wethersfield and Orange.
Market-gardening is conducted extensively by special-

ists near all large towns and cities, while, with .so many
markets always close at hand, vegetables and fruits are
sold in moderate quantities from nearly ev(^ry fariri.

The largest market-garden farm is at New Haven,
where over 400 acres are under annual cultivation with

vegetables and small-fruits. Twenty years ago at
Southport, Kairfield and Westport, there were many
farms, both large and small, devoted entirely to the
production of onions. "Southport onions" were famous
for line appearance and quality, and nowhere in America
was the animal yield so great or price received so high
as in this district. Marketing was done in sailing vessels,

direct from the farms to the dock markets in New York,
where the onions were sold direct to retail dealers, boat
captains acting as salesmen without commission for

the sake of carrying the freight. For many years the
net returns an acre were the greatest of any in the
state. Being along the Sound shore and only fifty miles
from New York, these valuable farm lands have in

recent years been bought ujj for summer residents'

projierty at .?'2,000 to .SS.OOO an acre, causing an entire

abantlonment of the once-prosperous onion business.

Trolley freight hues are widely extended through
many farming sections of the state, and, running express
cars at certain hours of the day with freight movements
at night, they are growing to be a factor in the distribu-

tion of horticidtural products.

Of the persons not now living who have had marked
influence on the development of Connecticut horti-

culture may be mentioned: Theodore S. Gold, of West
Cornwall; P. M. Augur, of Middlefield; Edwin Hoyt, of

New Canaan; Richard Van Deasen, of Enfield; A. J.

Coe, of Meriden; Dr. Gurdon Russell, of Hartford;
Albert Day, of Brooklyn; J. M. Hubbard, of Middle-
town; A. C. Sternburg, of W'est Hartford; John B.
Smith, of New Britain; James B. Olcott, of Manchester;
Miss Emily Moseley, of Glastonbury; and Mrs. John
P. Bacon, of Danbury. Gold, Augur, Hoyt, Coe and
Van Deusen were fountain-heads of horticultural

knowledge in regard to varieties of fruits and their

adaptabihty to different sections at the time of the com-
mercial awakening in the seventies and early eighties

of the last century; while Miss Moseley might be said

to have been the mother of the great commercial horti-

cultural industries that center about Glastonbury, in

Hartford County, and reaching out into Tolland and
Middlesex counties, while the influence of Augur, Coe
and Hubbard are clearly shown in the large orchard
interests now centered about Middlefield and Walhng-
ford. Gold and Hoyt had a wider influence the whole
state over, and their works live after them in nearly
every rural home at the present time.

Public-service agencies for horticulture.

The State Agricultural College at Storrs, in Tolland
County, and the Connecticut Agricultural Experi-
ment Station at New Haven, are the only two pubhc-
service agencies doing any work along horticultural

lines. While the Experiment Station at New Haven
has no horticulturist under that name, it has a botanist

who devotes his time to a study of the diseases of all

farm crops and the means of combating them, and
can also give advice regarding the pruning, grafting

and general care of orchards. An entomologist does
the same work for insect pests that the botanist does
for fungous diseases. The Station inspects yearly all

nurseries in the state. There is a specialist on market-
gardening and a plant-breeder. There have recently

been issued three or four horticultural bidletins, a spray
calenilar and a short liullctin of specific tlirections for

treatment of orchards, and two or more within the year
on insect pests.

There is a school of horticulture at Hartford, and
horticulture is taught in connection with agriculture in

many of the high-schools.

The Connecticut Pomological Society, organized

some thirty years ago, is a prominent feature in the

lively fruit interests of the state, and at the present

timc^ has a paying membership of nearly a thousand
members, making it the largest .society in proportion to

population of any state in the Union,
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Statistics {Thirteenth Censiis).

The approximate land area according to the 1910

census is 3,084,800 acres. Of this, 70.9 per cent or

2,lSo.7SS acres are in farms. The lanil in farms that

is improved is 988,252 acres, or 4.5.2 per cent; the land

that is in woodland, 757,74.3 acres, and other unim-
proved land in farms, 439,793 acres. The number of all

the farms in the state in 1910 was 26,815. Their average

acreage at that time was 81.5. [The total area of Con-
necticut is 4,965 square miles.]

The leading agricultural crops are cereals, hay and
forage, tobacco, and forest products of the farms. The
acreage in cereals in 1909 was 74,083, showing an
increase of only 2,051 acres over that of 1899. The
value of the cereals in 1909 was $2,039,211 which was
9.1 per cent of the total value of all crops. The acreage

of hay and forage in 1909 was 401,322, a decrease of 16.1

per cent from the acreage in 1899. The value of the

hay and forage in 1909 was .'I7,224,.500, which was 32.1

per cent of the total value of all crojis. Tobacco
increased in acreage 58.5 per cent during the ten-vear

period. The acreage in 1899 was 10,119; in 1909,

16,042. The value of the tobacco products in 1909
was S4,415,948 or 19.6 per cent of the total value of

all crops. The value of the forest products from the

farms in 1909 was Sl,861,853; in 1899, $1,275,720.

The leading horticultural crops are potatoes and other

vegetables, fruits and nuts, and flowers and plants

and nursery products. Small-fruits are also of con-

siderable importance. The acreage in potatoes has been
changing constantly. In 1879 there were nearly 28,000
acres; there was a decrease of nearly 5,000 acres in

1889; an increase during the next decade, and a decline

of over 3,000 acres between 1889 and l'909, leaving the

acreage for 1909, 23,959. This acreage produced 2,684,-

414 bushels of potatoes, valued at .$1,882,197. Other
vegetables increased in acreage 31.6 per cent from 1889
to 1909.- The acreage in 1889 was 12,349; in 1909,

16,250. The value of these vegetable products in 1909
was $1,965,635. The total value of fruits and nuts in

1909 was $1,375,699; that of flowers, plants and nursery
products, $1,308,937. Small-fruits were also pro-

duced to the value of $316,752, although the acreage

decreased from 1,987 in 1899 to 1,597 in 1910.

More than four-fifths of the quantity of orchard
fruits produced in 1909 were contributed by the apple.

Peaches, nectarines and pears produced most of

the remainder. The production of apples in 1909 was
1,540,996 bushels, valued at $833,168; that of peaches
and nectarines 269,900 bushels, valued at $417,598;

that of pears 41,.322 bushels, valued at .$41,6.52. The
other orchard fruits of les.ser importance, their pro-

duction and value in 1909 follow: plums and prunes,

13,663 bashels, valued at $19,419; cherries, 3,617
bushels, valued at $8,164; quinces, 4,627 bushels,

valued at $7,027.

In 1910, there were 107,054 grape-vines of bearing
age in Connecticut and 61,670 vines not of bearing age.

The grapes produced amounted to 1,317,682 pounds,
valued at $43,523.
The nuts of most importance in 1909 were the hick-

ory-nuts and black walnuts. The number of hick-

ory-nut trees of bearing age in 1910 was 3,792; those

not of bearing age 5,385. The production was 64,124
pounds, valued at $2,656. The number of black walnut
trees of bearing age in 1910 was 3,188; tho.se not of

bearing age 2,636. The quantity produced was 45,304
pounds, valued at $1,8.56.

Strawberries were by far the most important of the
small-fruits grown in Connecticut, with raspberries and
loganberries ranking next. The acreage of strawberries
in 1909 was 993, as compared with 971 in 1899. The
production was 3,016,295 quarts, valued at $235,648.
The acreage of raspberries and loganberries in 1909 was
289 acres and the production 384,256 quarts, valued at
$46,618. The acreage, production, and value of the

other small-fruits follow: 128 acres of blackberries and
dewberries, producing 192,752 quarts, valued at

.$16,869; 123 acres of cranberries, producing 145,408

quarts, valued at $9,555; 54 acres of currants, produ-
cing 74,488 quarts, valued at $7,056, and 9 acres of

gooseberries, producing 9,023 quarts, valued at $878.

Aside from potatoes, discussed above, the more
important vegetables, their acreage, and value in 1909

were as follows: 16.5 acres of asparagus, valued at

$31,685; 167 acres of green beans, valued at .$21,426;

733 acres of cabbage, value of which was $93,796; 159

acres of cantaloupes and muskmelons, the value of

whose product was $25,898; 185 acres of celery, the

value of the product being .$.55,142; 2,142 acres of

sweet corn, the product valued at $137,083; 282 acres

of onions, the value of the product being $38,156; 232
acres of green peas, the product valued at $24,382; 85
acres of spinach, the product being valued at .$11,270;

621 acres of tomatoes, the product valued at $115,654;
and 742 acres of turnips, whose product was valued at

$40,968. Other vegetables grown were carrots, cauli-

flower, cucumbers, lettuce, green peppers, and water-

melons.
In 1909, there were 560 acres occupied by flower and

plant estabUshments as compared with 187 acres in

1899, an increa.se of 199.5 per cent. The area under
glass in 1909 was 2,849,481 square feet, of which 2,636,-

063 were covered by greenhouses and 213,418 by sashes

and frames. The total value of the flowers and plants in

1909 was $1,047,431.
The acreage occupied by nursery establishments

increased from 605 acres in 1899 to 770 in 1909, an
increase of 27.3 per cent. The total value of the nur-

sery products in 1909 was $261,506. j. jj. Hale.

MIDDLE ATLANTIC STATES.

New York.

By virtue of its many substantial interests in horti-

culture. New York (Fig. 2493) is preeminent in this

division of agriculture among the states of the Union.
Thus, New York ranks first or takes a high place in

fruit-growing, truck- and vegetable-growing, the pro-

duction of nursery stock, the growing of cut-flowers, and
in the plant and seed trade for vegetables and flowers.

To these horticultural cro])s of first magnitude must be
added the culture of nuts and of medicinal herbs. These
industries, divided into a great number of distinct

horticultural occupations,—for the tendency is to

specialize more and more,—probably occupy the time
of more workers than any other form of husbandry in

the state, though the monetary value of the products is

less than that of cereal and forage crops or of dairy

products.
Horticultural industries in New York take high rank

chiefly because climate and soil are so diverse and so

favorable as to make possible one of the most highly

specialized areas of .American farming, but also because
in its commercial supremacy the state supplies unusual
markets for the prodiicts. Thus, to consider the last

factor first, more than 9,000,000 persons five within the

borders of New York. In the state there are five cities

with more than 100,000 inhabitants, sixteen with

25,000 to 100,000, and one hundred and twenty-seven
with from 2, .500 to 25,01)0. This vast and prosperous
]iopulation is most varied, consisting of many nation-

alities of all gradations of wealth and employed in

nearly all the means of livelihood known to mankind,
so that there are diverse demands as well as extensive

markets for horticultural products.
New York ranks twenty-ninth in land area among the

states and territories of the Ignited States. The state

extends east and west 412 miles, north and .south 310
miles. About one-twentieth of the state, chiefly com-
prising Long Island, lies below an altitude of 100 feet,
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sixteon-twontiotlis botwoi-ii :in olov;vtioii of 100 iind

l.olK) fct't, while tho mount ainovis regions of the
Adirondacks mui Catskills—three-twentieths of the

totjU ivrca—rise above l.'iOO feet, the niaxinunn alti-

tude being above o,0(X) ft>et in a few jieaks in the

Adirondacks. I^xeepting a small area in the sontli-

westeni part, the siirfaee of tlie whole state siiows, in

a marked degree, llie elTeets of the erosions, ilrifts aiul

moraines of the lee Age.
The state is drained by five water-systems. Excess

water in a smiUl sux-a in the southeast pa.sses tln-ough

A/CtV- YORK\

New York, showing the main
physical areas.

the Delaware; the Hudson and the Mo-
hawk drain the eastern part of the state;

the waters of central and western New
York pass to the ocean through the Great
Lakes and the St. Lawrence; the drainage
of the southwe-stem part is through the Allegheny into
the Mis.sis.sippi system; while the Susquehanna carries

the waters of soutli-ccntral New York mto Chesapeake
Bay.
Through its pliysical features, the state is divided into

nine areas, which are somewhat distinct in natural
vegetation and more or less so in their agriculture and
horticulture. The nine regions are shown in the
accompanying map. The great specialization to be
noted in the horticulture of New York is largely
accounted for by the differences in the soil and chniale
of these natural divisions. They are outlined as fol-

lows: (1) The Long Island district, a lowland plain, for

most part, covered with a thick moraine dejKjsit, in

which sand predominates; (2j the Hudson Valley
region, lying on both sides of the Hudson River from
its mouth north to Lake George—a region of very
uneven tojxjgraphy and of several geological formations
so varied in soils and climate that in it several special
horticultural interests have developed; (3) the St.

LawTence and Champlain region, consisting of high
and rolling lands and valleys, adjacent to the St.

Lawrence River and Lake Champlain, to which may be
abided the tillable land in the Adirondack Mountains;
{\) the broad and fertile valley of the Mohawk from
Oneida Lake to the Hudson; (.5) the eastern i)lateau,
consi.sting of the Catskills and the highlands to the
west, rea<:hing to the basin of the Central Lakes; (0)

the great basin, in which lie the Central or Finger
Lakes, large and deejj Vjodies of water having great
influence on the climate of the region; (1) the shore of

Lake fOntario, from the St. J.,awr(a)ce to Niagara River,
extending from the lake inland .several miles to and

inehiding a high escarpment; (S) the Erie shore, a nar-
row |)lain from the Niagara River to Pennsylvania,
boimded on I lie north by the lake and on the south by a
high escarpment; (9) the western plateau, comprising
the area west of the basin of the Central Lakes and south
of th(^ lOrie and Ontario shore regions.
The rainfall in New York is exceedingly variable,

owing to the imeven surface of the land. It varies
greatly, in some ca.ses, even wdthin the limits of a
county, the annual i)recipitation being sufficient for

most crops in one isart, and in another drought may
J'early lie heavily on the land. Irrigation is

coining more and more into favor for vege-
tables, flowers and small-fruits, but, as yet, is in

use only in very limited areas ami with intensive

cultivation. Specialization in horticulture de-

l)ends much upon the rainfall, both the total

amount and its distribution heli5ing to decide the
crops that are grown in a region.

Fruit-growing is chief of the several horti-

ctiltural industries in New York, and the apple
is the leading fruit. Aijples are grown in all

parts of the state, but the great commercial
orchards that give New York first rank in the
value of this fruit are found in the Ontario shore,

the CcTitral Lake and the Hudson Valley regions.

Baldwin is the leading variety, with Rhode
Island Greening a distant second. Other stand-
ard varieties are Northern Spy, King, Twenty
Ounce, Wealthy, Oldenburg, Bon Davis, and
Mcintosh. The apple industry is in a most
prosi)erous condition, with large demands at

liome and abroad for boxed and barreled stock
and increasing demands for fruit at the many

evaporators and cider mills in the
state. Apple-culture in New York
has been greatly stimulated by the
general tuning uj) in agriculture

everywhere experienced during
the past quarter-century. Good
care is now the rule, while but
a short time ago it was the excep-
tion.

The grape is second to the apple in importance in

New York. Exclusive of California, New York pro-

duces nearly half of the grajies grown in the United
States, and the yield in Chautauqua County alone is

many times more than that of any other state except-

ing California. The industry is centered in the Erie
shore. Central Lake and Hudson Valley regions. On
the Erie shore, several times as many Concords are

grown as all other varieties combined, the product going
to the general markets and for the manufacture of

grape-juice. About the Central Lakes, Catawba is the

leading variety, a large part of the crop being used in

the manufacture of wine and champagne. In the

Hudson Valley, Concord, Delaware and Niagara are

the leading varieties. The most striking feature in the

grape industry at present is the rapid development in

the manufacture of grape-juice, an industry which did

not exist in 1900, but in which it is estimated more
than 30,000 tons of grapes were u.sed in 191.'). Improve-
ments in grape-cultiire have not kept pace with
advances in growing other fruits, growers, in the main,

cultivating too many acres from whicli they skim
comparatively small returns.

The j)each takes third jjlace in commercial impor-

tance among the fruits of New York. The industry is

most highly developed along the shores of Lake
Ontario, from Oswego west, but is also in very thriving

condition about the Central Lakes and in the valley

of the Hudson. Some jieaches are grown on the grape
lands bordering Lake Erie. Elberta is the mainstay
in all commercial orchards in New York, with no close

sei^ond. Peach-growing is a fine art in the state, and
nowhere can finer orchards of this fruit be found.
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Pears are more or loss grown in all the apple regions
of New '\'ork. Bartlett and Seckel are the staple sorts,

with Hose, Anjoii, and \\'inter Nelis largely grown.
While New York ranks first among the states of the
Union in ninnber of trees and value of (iroduct, yet
pear-growing is a great risk because of the blight which
few attempt to control and which annually takes
tremendous toll.

Increased plantings of cherries in recent years give
this fruit greater value than the plum, which long held
higher commercial rank. Montmorency is the leading
sour cherrj'. Early Richmond antl English JMorello are

standard kinds. These are grown wherever the apple
thrives. By far the largest part of the sour cherry crop
goes to the canneries. Napoleon, Windsor, Schmidt,
Governor Wood, and Black Tartarian are the sweet
sorts most commonly grown, the product going almost
wholly to fresh-fruit markets. Sweet cherries are

planted only in the peach regions. Cherry-growing in

New York, as elsewhere, has many ups and downs,
sweet cherries being, possibly, more at the mercy of

the seasons than other fruits, and both sweets and sours
having to weather many depressions in prices.

The leading variety of plum is Bradshaw, with Reine
Claude, Italian Prune, German Prune, Lombard,
Shropshire Damson, and Grand Duke following in

order of importance. The plum industry is almost
wholly confined to the Ontario shore and Central Lakes
regions. Abundance and Burbank, Japanese sorts, are

widely planted and give general satisfaction. Native
plums, even at the best, are so inferior to the domestica
sorts that they are seldom planted. The development
of rapid transportation and refrigerator service has
enabled Pacific coast growers so to compete with New
York that plum-growing seems now to be on a decrease
in the state, though recent turns in the markets indi-

cate increasing demands for New York plums, which are

better flavored because there is not the need to pick
before fully mature for .shipment.

One-fourth of all the quinces grown in the United
States come from New York. Orange is the standard
variety. Apricots thrive in the peach lands of the state,

but spring frosts take such heavy toll and the curculio

is so aggressive that this fruit is seldom profitably

grown.
New York stands first in rank in the value of small-

fruit products, but in acreage falls below New Jersey.

Small-fruits, excepting cranberries, the culture of which
is confined t« Long Ishmd, are grown in all parts of the
state. Black ras])V)orries are largely grown in the Cen-
tral Lakes region for evaporation, the annual output
ranging from 1,200 to 1,500 tons. Strawberry-growing
assumes large proportions.

Several factors greatly favor truck- and vegetable-
growing in New York; as, proximity to markets, many
means of transportation, the cheapness of labor (largely

performed by women and children), the demands of

the many canneries, and a large acreage of suitable soil.

Long Island is the region of highest specialization in
vegetable-growing, most of the cultivated land there
being devoted to the culture of truck and seed crops;
but vegetables are everj-jv'Jiere grown commercially,
the industry becoming especially prominent on the
many muck formations in various ])arts of the state.

The va.st quantity of truck is nearly all used within the
state, much of it, however, being taken by the canner-
ies, the product of which, of course, finds sale in con-
siderable quantities outside of New York.

For nearly a century, western New York has been
the center of the nurserj' trade in the United States.
The trees and plants are grown in the Central Lakes
and Ontario shore regions, but are distributed chiefly

from Rochester, Geneva, and Dansville. The most
significant thing in the recent development of the
nursery business is the very great increase in the propor-
tion of ornamentals. The nursery business has suffered

greatly from San Jose scale in the years just passed, but
this jjest has now been brought imder control.

New York is also the center of the flower and plant
trade of the LInited States. The floricultural and for-

cing interests are somewhat localized, though near every
city and large town there are floral and forcing estab-
lishments. No doubt the greenhou.se industry is most
highly developed on Long Islantl, where roses, carna-
tions and flowers for the retail trade are grown. Vio-
let^growing is a thriving business at Rhinebeck on
the Hudson. Vegetable-forcing thrives in and about
Rochester. Large quantities of bulbs are grown on
Long Island.

While there are but few commercial plantations of

nuts in New Y'ork, the many trees about homes make a
good showing for nut-growing in the state. In 1910,
there were 164, .333 bearing trees in New Y'ork; 51,239
not yet in bearing. Interest in nut-culture is yearly
increasing.

Many vegetable and flower seeds are grown in New
Y'ork, the state taking third place in the value of the
product in 1909, the total value being .$72,991. The
principal .seed crops grown are bush-bean, bnissels
sprouts, cabbage, sweet corn, cucumber, kale, onion,
pea, turnip, asparagus, and the seeds of a considerable
number of flowers, of which New York leads in the pro-
duction of aster seeds.

Ginseng-culture is profitably carried on in several
counties in the state. The value of the product in 1909
was 827,138, giving New York first place among the
states of the Union.
The history of horticulture, as well as of countries,

is that of its great men. So measured, New York has
contributed much to American horticulture. The fol-

lowing is a partial roll-call of her eminent men in this
profession not now living: C. L. Allen, seedsman,
florist and author; Patrick Barry, nurseryman, editor,

and author; Thomas Bridgeman, gardener, florist,

seedsman, and author; E. S. Carman, editor and experi-
menter; John Craig, horticulturist ami educator; A. J.

Downing, landscape gardener and pomologist; Charles
Downing, pomologist and author; George Ellwanger,
nurseryman; Peter Henderson, florist, seedsman and
author; F. M. Hexamer, nurseryman and editor; Jacob
Moore, plant-breeder; Samuel B. Parsons, landscape
gardener and author; William Prince (I), nurseryman;
William Prince (II), nurseryman and author; William
Robert Prince, nurseryman anil author; A. M. Purdy,
horticulturist and author; J. J. Thomas, pomologist and
author; Grant Thorburn, seedsman; Luther Tucker,
editor; Calvert Vaux, landscape gardener; and James
Vick, seedsman and editor. See Volume III for
biograpliies.

Public-serHce agencies for horticulture.

The State College of Agriculture was established in
1904 at Ithaca. Before this time, however, agriculture
had been taught as a department in Cornell University.
There are nineteen members of the horticultural staff.

Two experiment stations are doing research work in

horticulture for the state. In 1879, the Cornell Uni-
versity Agricultural Experiment Station was organized
at Ithaca. In 1888, this institution, one of the first of
its kind in North America, was reorganized as a federal
station. The New York Agricultural Experiment
Station, located at Geneva, was established in 1882, and
is supported by the state. Both stations give special
attention to horticultural problems.

Horticultural education is provided for in a number
of high-.schools in the state; in secondary schools of
agriculture at Alfred, Canton, and Morrisville.

Extension work in hortiiailture is also carried on in .

the state, through schools, farmers' institutes, and
the like.

The various horticultural interests are nearly all

organized into trade or educational societies, the time
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having long since passed when all could be represented

in one organization. The first of those societies was the

New York Horticultural Society, founilc<l in \cw Yorlv

City hi ISIS, long sfncc extinct, jiroliahlv the first

organization of the kind in North .Vnierica. In 1S29

the .Vlhany Horticultural Society was organized, hut
Wiis short-lived. Februarj- 27, ISoo, the Western New
York Horticultural Society, now the oldest such

societv in the state, was organizc'd, with headquarters

at Kochester. Februan- 27, 2S, 19U), the New ^olk
State Frnit-Orowers' As.sociation was organized at

Syracuse. The two societies named last ha\c larger

membership lists than any similar organization in

North America. The nurserymen of the state have long

hail a trade organization, anil the vegetable-growers

are repre.sented by the New York State Vegetable-

Growers' .\ssociation, foiuided in lOl.'i.

The State Department of .\griculture, at Albany,
provides insiiection service to control insects, diseases,

fruit-grading, and fertilizers.

SlatUlics (Thirltcnth Census).

The approximate land area in 1910 was 30,49S,.'J6O

acres. The amount of this area that w-tis in farm land

in 1910 was 22,03(),:{t37 acres. Of this land in farms,

14,844,039 acres were impnjveil; 4,43(5,145 were wood-
land; and the unim|)roved land in farms numbered
2,750,183 acres. The mnnber of all the farms in

1910 W!is 215, .597, and the average acreage a farm
was 102.2. [The total area of New Y'ork is 49,204
square miles].

The leading agricultural crops are cereals, hay and
forage, and forest products. In 1909, the acreage of

cereals was 2,t'>02, ttil, as comi)arcd with 3,125,077 in

1S99, and the value of the cereals in 19(39 wiis $43,099,-

988. Hav and forage decreased in acreage from 5,154,-

965, in 1899, to 5,043,373 in 1909, a decrease of 2.2

per cent. The value of hay and forage in 1909 Wius

S77,3fjO,(>45. The value of the forest pnxlucts of the

fanns in 1909 w;us .S10,3()5,()51, as compared with

S7,G71,108 in 1899, .showing an increase in value of

35 per cent.

Horticultural crops grown in New Y'ork are fruits

and niits, potatoes and other vegetables, small-fruits,

flowers and plants, and nursery products. The value of

the fruits and nuts in 1909 was $22,024,99(), as com-
pared with §13,377,105 in 1899, showing an increase in

value of (>4.6 per cent. The acreage of potatoes in 1909
was 394,319, as compared with 395,640 in 1899, and
the value of the potatoes jjroduced in 1909 was
820,338,766. Excluding potatoes, the acreage of other
vegetables increased from 144,318, in 1899, to 175,402

in 19(J9, an increa.se of 21.5 per cent, and their value in

1909 was $15,963,384. The acreage of small-fruits in

1909 was 22,496, as compared with 25,051 in 1899, a
decrease of 10.2 per cent, and their value in 1909 w:is

$2,875,495. Flowers and plants and luir.sery products
increased in acreage from 9,734, in 1899, to 11,659 in

1(K)9, an increase of 19.8 per cent, and their value wiis

87,899,906.
The total quantity of orchard-fruits produced in

190(3 was 29,4.56,291 bushels, valued at 817,988,894.

Apples contributed about six-sevenths of this quantity,
there being produced in 1909, 25,409,324 bushels,

valuefl at 813,343,028. The number fif apple trees of

bearing age in 1910 numbered 11,248,203; those not of

bearing age numbered 2,828,515. Peach and n(?ctarine

trees of bearirfj; age in 1910 numbered 2,4.57,187; those

not of bearing age, 2,216,907, and the production in

19(J9 was 1,736,483 Vju.shels, valu(-d at 82,01 4,(JSS.

Pear trees of bearing age in 1910 numbered 2,141 ,.59();

those not of bearing age, 1,.502,661, and the produc-
tion in UJ09 was 1 ,343,089 bu-shels, valued at 81,418,218.
(3ther orchard-fruits produced in 1909 were: 553,522
bu.shels of fjlurns and prunes, valued at 8519,192;
271,597 bushels of cherries, valued at $544,508; 132,451

bushels of quinces, vahicd at $135,345; and 9,805
bushels of ai;ricots, valucil at $14,490.
The total pioducliim of nuts in 1909 was 2,773,858

IMiunds, valued at $74,420. The more important produc-
tions of the various nuts were 286,227 iiouiids of chest-
nuts, valued at .$23,.'i89; 1,519,279 pounds of butter-
nuts, vahicd at $21 ,631 ; 487,768 pounds of hickorv-nuts,
vahied at $16,742; 465,918 pounds of black walnuts,
valued at $11,485; and 9,;546 pounds of Persian or
English walnuts, valued at $858.
The number of grape-vines of bearing age in 1910

was 31,802,097; those not of bearing age, 3,801,800.
The production of grapes in 1909 was 253,006,361
jiounils, valued at $3,961,677, thus forming an impor-
tant industry.

Of the small-fruits gro\\^l in New York, strawberries,

raspberries and loganberries are the most important,
with currants ranking next. The acreage of strawber-
ries decreased from 7,311, in 1899, to 6,382 in 1909,
when the production was 15,945,863 quarts, valued at

$1,187,410. Raspberries and loganberries decreased
in acreage from 12,376, in 1899, to 11,057 in 1909, when
the production was 14,751,940 quarts, valued at

$1,168,062. Currants decreased in acreage from
2,594, in 1899, to 2,557 in 1909, when the production
was 3,982,389 quarts, valued at $264,051. The pro-
duction of other small-fruits in 1909 was 2,509,851
quarts of blackberries and dewberries, valued at

.$210,986; .331,135 quarts of gooseberries, valued at

$23,427; and 327,370 quarts of cranberries, valued
at $20,743.
The value of vegetables, produced in 1909, excluding

the potato, was $15,963,384, not exceeded by any other
state in the United States in value of vegetable prod-
ucts. The leading vegetables grown in 1909 were:
35,269 acres of cabbage, valued at $2,335,999; 2,926
acres of celery, valued at $946,424; 23,739 acres of

sweet com, valued at .$942,023; 5,558 acres of onions,

valued at $954,610; 16,992 acres of green peas, valued
at $815,2.56; 8,636 acres of tomatoes, valued at

$775,803. Other important vegetables grown in 1909
were asparagus, green beans, beets, carrots, cauliflower,

lettuce and turnips, spinach, rhubarb, radishes, pars-

nips, horse-radish, cucumbers, cantaloupes, and
muskmelons.
New Y'ork ranks first among the states in the pro-

duction of flowers and plants. The acreage devoted to

this industry increased from 1,496, in 1899, to 2,979
in 1909. The area under glass in 1909 was 15,066,587
square feet, of which 13,876,857 were covered by green-

houses and 1,189,730 were covered by sashes and frames.

The value of the flowers and plants produced in 1909
was $5,148,949, as compared with $2,867,673 in 1899.

New York akso ranks first in the value of nursery
j)roducts produced. The acreage devoted to this

industry increased from 8,238, in 1899, to 8,680 in 1909.

The value of the nursery products in 1909 was $2,750,-

957, as compared with $1,642,107 in 1899.

U. P. Hedrick.
New Jersey.

Considering its area, New Jersey (Fig. 2494) is

wonderfully favorerl in its range of soil and climatic

conditions. In the northern part, the land is rolling and
hilly, with areas rich in lime and mineral plant-food, and
with climatic conditions suitable for such ajjiiles as the

BaUlwin and (ireening. South of this hilly area is a
plains region crossing the counties of Somerset and
Hunterdon, where varieties requiring a little longer

season should be grown. The .southern half of the state

has soil types varying from clay loams to the lightest

sand, offering ideal conditions for the growing of all

crops from the sweet potato to celery, corn antl grass,

an(l from the cranberry to the peach. The southern

countii^s have conditions ri^sembling those of the Dela-

ware and Maryland peninsula and early truck crops can
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be grown to good advantage. The northern counties
have conditions rcsembUng parts of New York and
New England.

Situated between the greatest markets on the Atlan-
tic seaboard, and near numerous industrial centers, the
lands of the state are intensively cultivated to yield a
great variety of horticultural products.

Vegetable and truck crops are produced to exceed a
value of $7,000,000 annually, exclusive of potatoes and
sweet potatoes. In the southern counties, the industry
is conducted upon an extensive trucking basis, and such

STATUTE MILES
2494. New Jersey. 1, apples; 2, peaches; J, pears; 4^ bush-

fruits; 5, strawberries; 6, grapes; 7, floriculture; 5, truck crops;
9,' cranberries.

crops a.s tomatoes, peppers, eggplants, melons, sweet
corn, beans and sweet potatoes are largely grown. In
the counties of Essex, Hudson, Bergen and Passaic, the
industry is of the intensive type, and upon more limited
areas.

Large areas in the southern half of the state consist
of sandy loam soil types which warm up quickly in the
spring, are easily worked, quick to respond to good
management and ideal -for the production of early
vegetables upon an extensive scale. .\n extensive truck-
ing area ex-tends from just south of Bordentown along
the Delaware River to Palm>Ta. Early peas, beans,
sweet com, rhubarb, a.sparagus, and other vegetables
are grown in succession and companion cropping sys-
tems. Another characteristic of this section is the large
nujnber of young peach, apple and cherry orchards
intercropped with vegetables. Another large trucking
area centers about Moorestown. Fruit and vegetables
are the important cro])s ui)on many farms in this region.
Swedesboro is the center of the great tomato and

sweet potato section in Gloucester County, and is one
of the leading shipping stations for vegetables in the
United States. From fifty to si.xty carloads of toma-

toes is a common daily shipment at the height of the
season, and during .Julj-, 1912, more than 400,000 crates
were shipped by rail to distant points, while large quan-
tities were sold in Philadelphia and other nearby
markets. One day's shipment of tomatoes from Swedes-
boro in 1910 comprised 36,000 crates and 2.5,000 baskets.
The industry about Swedesboro has become a specialty
in the production of early tomatoes to be placed on the
market after the southern crop has been shipped.
Earliana is the variety almost exclusively grown.
Tomatoes are also grown very extensively outside

the Swedesboro district. The reported acreage in New
Jersey in 1910 was about one-eighth the reported
acreage of the entire country and the value of the New
Jersey crop was estimated to be about one-sixth the
value of tlie crop in the United States. New Jersey
tomatoes are consumed in large quantities in the smaller
towns and cities of the state as well as at the large sea-

shore resorts. Soil contlitions are favorable to the pro-
duction of tomatoes at no great distance from these
local markets and they are kept well supplied through-
out the season. Along the Delaware River, tomatoes
are shipped by boat to Wilmington, Baltimore and
Philadelphia. Refrigerator cars are emploj'ed for dis-

tant shipments by rail to such points as Boston,
Pittsburgh, and Chicago. A few shipments are even
made to markets as far .south as Florida.
Another prominent feature of the tomato industry

is the canning business. Large areas of tomatoes are
grown under contract for the canning trade. Prices
for canning tomatoes commonly range from $8 to $10
a ton. The metlium- and late-crop tomatoes are the
ones used for canning, and such varieties as Bonny
Best, Cumberland, Stone, and Greater Baltimore are

the most popular. The plant of the Campbell Soup
Company is at Camden, and vast quantities of toma-
toes are contracted for and purchased throughout
southern New Jersey. At the height of the season, long
lines of market wagons loaded with 175 to 250 baskets
of tomatoes can be seen going into Camden.
Tomatoes are not the only vegetables that are caimed

in the state. More than fifty canning factories were in

operation in central and .southern New Jersey in 1912,
and peas, beans, beets, sweet potatoes, and other
vegetables are canned annually. The acreage and value
of many vegetable crops are large in the state.

The floricultural interests of the state are great and
products amounting to more than $2,850,000, are pro-
duced annually. The center of this industry is in Morris,
Essex and Hudson counties, but with large individual
plants at Riverton and other points.

Orchard-fruits are produced at an annual value ex-
ceeding $1,975,000. The introduction of the San Jose
scale caused great damage to the orchards about 1900,
but the culture of these fruits is now progressing as
never before. Monmouth, Burlington and Gloucester
counties now lead in the production of apples. Such
varieties as Yellow Transjjarcnt, Duchess of Olden-
burg, Williams, Gravenstein,. English Codlin, Starr,

Wealthy, Twenty Ounce, Mcintosh, Grimes, Stay-
man, Baldwin, Rome, Delicious and Arkansas (Para-
gon) comprise a good commercial list for the state. The
summer and fall varieties prove to be as profitable as
the winter apples, and are being planted hberally.

Peach-production is increasing very rapidly upon
modern lines. About the year 1900 the counties in the
northwestern part of the state were leaders, but at
present Burlington and Monmouth are assuming the
lead with Gloucester, Atlantic and Cumberland mak-
ing rapid strides. Annual plantings of 20,000 to 30,000
trees are being made about small centers where only an
average of 4,000 to 8,000 trees were planted in 1908 and
1909. There has been a marked change in the popu-
larity of varieties also. At one time Mountain Rose,
Early Crawford and Reeves were leading commercial
sorts, but today the list would be selected from such
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varioties as Greensboro, Carman, Lola, Hiloy, Belle,

Klborta, Frances, Iron Mountain and Knnninel. Ship-
ment* weiv maiio in sixti'on-q\iait baskets almost ex-

clusively about HKK), but the Cleorjiia carrier is now
prefernil for sliipment.s by rail. The sixteen-quart and
t\venty-<)Uart baskets are sliU used extei\sively where
the fruit is hauled direct to the I'hiladclplua and local

markets.
Pears are still prowii in lar^e quantities in Burlington,

t'doucester, Camden and Monmouth counties, but
apples and jicaches have received more attention since

the pear-bliglit appeared. In spite of this disra.se, how-
ever, tlie industry is holiling its place. Such sorts as
Bartlett, Seckel, KieiTcr, Duchess and Lawrence are
the most widely growai.

Plums are not being planted to any extent commer-
cially. Most of this fruit is now jiroduccd in Bergen,
Somerset and Morris counties.

The planting of sour cherries is on the increase,

especially in Burlington and in counties south of it.

Early Riclimond and Montmorency are the most
popular sorts.

Sweet cherries are planted to a limited extent only.

Quinces are just beginning to receive attention commer-
cially under modern methods and increased plantings
are likely to be made each year.
The annual pro<hiction of small-fruits holds nearly

equal rank to that of the tree-fruits in New Jersey with
a total area exceeding 24,000 acres. And of these the
strawberrj' leads with an acreage exceeding 8,600 acres.

Cumberland, Burlington and Atlantic counties lead in

the production of this fruit.

The cranl^erry industry is the most extensive of any
state in the Union. Over 9,000 acres are devoted to
this crop. The features of the industry' are the develop-
ment of distinct varieties and the fertiUzing and spray-
ing of the bogs. This industry is centered in Burhng-
toii. .\tlantic and Ocean counties.

Blackberries, dewberries and raspberries are exten-
sively grown in all the southern counties of the state.

The center of the industry is in Atlantic County about
Hammonton. The Ranere (St. Regis) raspberry is said
to have originated in this district. Ward is the most
popular variety of blackberry, and Lucretia is the
only dewberrj' grown to any extent. Currants and
gooseberries are being planted in larger quantities,

especially in Burlington, Monmouth, Camden and Ber-
gen counties. Red Cro.ss, Fay and Wilder are leading
commercial currants, while Downing leads as a goose-
berrj'.

The planting of vineyards is increasing. Large
numbers of small vineyards are being set by Italian
farmers in Atlantic, Cumberland and Gloucester
counties. Vineyards of 100 acres or more in extent
occur in Cumberland and Camden counties. The most
[)opular varieties are Concord, Ives, Niagara, Diamond
and Moore Early.
The motor-truck Ls becoming an important factor

in New Jersey horticulture. Some fruit-growers and
truckers are becoming independent of the railroads in

getting their produce to market.
The following men did rmich to advance hortit^ulture

in New Jersey in early years: Cieorgc Thurber, Passaic;
E. Williams, Montclair; W. R. Ward, I^yons Farms;
.lo.seph Ward, Lyons Farms; Patrick Quinn, Newark;
Peter Henderson, Jersey City; Col. A. T. Pear.son,
N'ineland; William Parry, Cinnamin.son, and John Repp,
rda-ssboro.

Public-service agencies for horlicullure.

The land-grant college of New Jersey was established
at New Brunswick in 18(14 in connection with Rutgers
College. There are now three men on the horticultural
staff.

Both the College Station and the State Experiment
Station are located in New Brunswick. The State

Station is the only one conducting special horticultural

investigations at the present time, .and the staff con-
sists of seven men. ^lu(h plaiit-breediug work with
vegetables is being conducted at the College Experi-
ment Station, which can be classed as either botanical
or horticultiu'al. Extensive peach investigations are
conducted in different parts of the state liut. principally

at Vinelai\d where aliout 12 acres of land are leased by
the Station. Eight, bulletins have been issued relative

to fruit-culture; thirteen to vegetable crops and one
relative to lioth; thirty-six bulletins to insects injurious

to fruits and vegetables; fourteen to diseases of fruits

and vegetables, antl one to both insects and diseases

of fruits and vegetables. Five circulars and special

bulletins have been issued in regard to fruit, three upon
vegetable crops and ten upon insects and diseases

affecting vegetable crops. One bulletin upon rose-cul-

ture is now ready for issue.

Three vocational schools have just been established

in Atlantic County in which horticulture is taught.
Horticulture is also taught in a few of the high-schools,

esijccially at Freehold.
There is no provision made for horticulture in .any

state department atr present. Extension work in horti-

culture is being conducted by one specialist and assist-

ant in fruit-growing and one speciahst in market-
gardening.

Inspection of nursery stock for insects and diseases is

in charge of the .State Entomologist, antl the State Plant
Pathologist, who are both members of the Station staff.

The New Jersey State Horticultural Society has been
an important factor in the progress of horticulture in

New Jersey. This .Society was organized August 17,

1875, at New Brunswick. George Thurber was elected

as first president. A vegetable section was formed in

December, 1914, in order to bring about cooperation
between the trucking and fruit interests.

Statistics {Thirteenth Census).

The approximate land area of New Jersey in 1910
was 4,808,960 acres. The land in farms was 53.5 per
cent of the land area, or 2,573,857 acres. Of this area
in farms, 1,803,336 acres were improved land; 538,131
acres were in woodland; and 232,390 acres was other
unimproved land in farms. The number of all the farms
in 1910 was 33,487 and the average acreage to tlie f.arm

76.9. [The total area of the state is 8,224 square miles.]

The leading agricultural crops are cereals and hay and
forage. The acreage devoted to cereals decreased from
588,853 in 1899 to 503,651 in 1909, when the value of

the production w.as $9,797,937. Hay and forage de-
creased in acreage from 444,610 in 1899 to 401,315 in

1909, when the ijroduction was valued at $7,627,402.

The value of the forest products of the farms in 1909
Wiis 8758,515, as compared with $469,055 in 1899.

Horticultural crops produced in New Jer.sey are

fruits and nuts, small-fruits, vegetables including pota-

toes and sweet potatoes, and flowers and plants and
nursery products. The value of the fruits and nuts
produced in 1909 w.as $2,115,321 as compared with
$2,697,309 in 1899. Small-fruits decreased in acreage
from 25,3.50 in 1899 to 24,069 in 1909, when 38,822,987
quarts were produced, valued at .81,954,125. In 1909
the total acreage of vegetables, including potatoes and
sweet potatoes, was 181,722, and their viilue $14,073,-

467. Vegetables, excluding the potato and sweet
potato, increased in acreage from 77,779 in 1899 to 86,-

227 in 1909, when the production was valued at $7,566,-

493. It is thus seen that the raising of veget.ables is a
very important industry in New Jersey, as 34.9 per

cent of the total value of all crops in 1909 was produced
by the vegetables, including potatoes. The raising of

flowers and plants and mnsery products is of consider-

able imjjortance, the acreage having increased from
2, .395 in 1899 to 3,603 in 1909, when the production
was valued at $3,539,.523.
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The production of orchard fruits in New Jersey in

1909 was 2,372,358 bushels, vahied at $1,975,044.

Apples produced nearly three-fifths of this quantity,

peaches and nectarines and pears most of the remainder.
The production of apples in 1909 was 1,406,778 bushels,

valued at $950,108. The number of ajiple trees of

bearing age in 1910 was 1,0.53,626 anil those not
of bearing age 519,749. Peach and nectarine trees of

bearing age in 1910 numbered 1,216,476; those not of

bearing age, 1,363,632, and the jiroduction in 1909 was
441,440 bushels, valued at $652,771. The number of

pear trees of bearing age in 1910 was 731,616; those not
of bearing age, 238,401, and the production in 1909 was
463,290 bushels, valued at $254,582. Other fruits

produced in 1909 were: 44,636 bushels of cherries,

valued at $87,225; 9,594 bushels of plums and prunes,
valued at $13,476; 6,442 bushels of quinces, valued at

$10,583; and 178 bushels of apricots, valued at $299.
The production of grapes increased from 4,235,000

pounds in 1899 to 6,.50l,221 pounds in 1909, valued at

$132,957. The grape-vines of bearing age in 1910
numbered 1,603,280; those not of bearing age, 558,945.
The total production of nuts in 1909 was 249,626

jiounds, valued at $7,116. The production of the more
important of the individual nuts was 151,828 pounds
of black walnuts, valued at $2,766; 62,243 pounds of

hickory-nuts, valued at $2,468; and 25,987 pounds of

chestnuts, valued at $1,413.
Strawberries are the most important of the small-

fruits grown in New Jersey, with cranberries second in

importance. The acreage of strawberries decreased

from 8,746 in 1899 to 8,684 in 1909, when the produc-
tion was 18,767,473 quarts, valued at .$929,108. The
acreage of cranberries increased from 8,356 in 1899 to

9,030 in 1909, when the production was 12,072,288
quarts, valued at $504,026. The acreage of blackberries

and dewberries decreased from 5,254 in 1899 to 4,332

in 1909, when the production was 5,456,789 quarts,

valued at $313,480. Raspberries and loganberries

decreased in acreage from 2,240 in 1899 to 1,744 in

1909, when the production was 2,143,877 quarts, valued
at $178,579. The production of goose-

berries in 1909 was 221,337 quarts,

valued at $16,171; and that of currants
161,223 quarts, valued at $12,761.
The potato industry increa.sed from

an acreage of .52,896 in 1899 to 72,991 in

1909, when the production was 8,057,424
bushels, valued at $4,979,900. The sweet
potato and yam acreage increased from
20,588 acres in 1899 to 22,504 in 1909,

when the production was 3,186,499
bushels, valued at $1,.527,074. Of the

other vegetables produced in New Jer-

sey in 1909, the more prominent were;

26,552 acres of tomatoes, valued at

$2,131,973; 5,148 acres of asparagus,
valued at $602,317; 10,442 acres of sweet
corn, valued at $557,708; 4,864 acres of

cabbage, valued at $368,454; 3,861 acres
of cantaloupes and muskmelons, valued
at $306,073; 3,740 acres of green beans,
valued at 8238,149; 4,912 acres of green
peas, valued at $208,934; 621 acres of

celery, valued at $201,7.35; 1,417 bushels of onions,
valued at $171,344; and 2,226 acres of watermelons,
valued at $137,584. Other vegetables produced were
beets, carrots, cauliflower, cucvimbers, eggplant, horse-
radish, lettuce, parsley, parsnips, green peppers, pump-
kins, radishes, rhubarb, .spinach, squash and turnijjs.

The acreage devoted to the flower and plant industry
increased from 613 in 1899 to 1,436 in 1909. The area
under glass in 1909 was 8,840,511 .square feet, of which
7,984,752 were covered by greenhouses and 855,759
by sashes and frames. The value of the flowers and
plants producer! in 1909 was $2,857,709.

Nursery products increased in acreage from 1,782 in

1899 to 2,167 in 1909, when the nursery ijroducts were
valued at $681,814, as compared with .$339,926 in 1899.

M. A. Blake.
Pennsylvania.

Pennsylvania (Fig. 2495) is the second state in the

Union in population, although only the thirty-second in

size. It is located between parallels 39° 40' and 42°

north, and in longitude between 75° and 80° 30' west.

It is roughly rectangular in shape, averaging 285.8
miles in length and 157.8 miles in width, about 65 per

cent of its area being in farms. The large unfarmed area

remaining is due chiefly to the fact that the entire

Appalachian system swings diagonally across the state,

leaving most of it rough and mountainous. It is also

partly due to the great strength of the coal-mining and
the gas, ]3etroleum and lumbering industries, some of

which, however, are now on the wane. In altitude, the

state varies from practically sea-level in the Phila-

delijhia section to a height of nearly 3,000 feet in the

central mountain and plateau region, and then sinks

again to about 600 feet above sea-level along the Lake
Erie shore.

The precipitation varies considerably in different

localities, owing largely to their relation to the adjacent
mountains, but in general it is satisfactory. Towanda
is in one of the lowest sections, with an annual aver-

age of only 34.6 inches. From this, the average rises

to 38.2 inches at Erie and to 40.9 inches annually at

Philadelphia. At Pittsburgh, State College and Har-
risburg, the averages have been 36.2, 38.9, and 36.9

inches respectively, over observation periods ranging
from twenty to sixty-three years. At State College,

the extremes during the last thirty years have been 25.2

and 45.8 inches.

The annual temperatures also naturally vary con-

siderably as a result of mountain or of water influences.

At representative points in the state the records show
the following averages over long periods: Erie, 48.8°;

Pittsburgh, 52.7°; State College, 48.6°; Towanda,

2495". Pennsylvania, sliowing the three main sections.

47.8°; Harrisburg, 51.6°; and Philadelphia, 52°. Simi-
larly the records show that the average growing .season,

or the average period between killing frosts, is especially

variable, showing the great influence of altitude or of

large bodies of water on the average length of the frost-

free period.

Looking at the general surface of the state in greater

detail, it is seen that it is divider! into three great sec-

tions. The first of these lies east and south of the Blue
Moimtains, which rim in a broad curving line from
Franklin Coimty around north of Harrisburg to the
northern side of Northampton County. This section
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has ;i pomTally rolling to hilly topography, broken
by a fow irrt'giilar low mountain groups, of which
tho South Mountains, Wolsh Moiuitain.s and the Head-
ing Hills art' most proininont. This wa.s tho region
first sottleil, and it is now mostly under eultivation

and contains probably the best lands of the state.

It includes the .small coastal plain region, the Pied-
mont plateau, and a i)art of the Limestone Valley and
Alleghany Mountain i)rovinces, the latter of which
crops out in the low mountain groups referreil to above.
The so<'ond section extends from the Hhie Moun-

tains to the .Mleghany escarpment, which runs from
Somerset County around west of .Vltoona, slightly

north of W'illianisport and on ea,stward in reduced
form through Lackawanna and Wayne counties. In
general form, this section is a large crescent, about .50

to t)0 miles in width, and comprises about a fourth of

the state. It consists of a nimierous succession of

parallel moimtain ranges, derived from hard sand-
stones and separated by comi)aratively narrow valleys
which have been carved out from .shales or soft sand-
stones. It includes j^arts of the Alleghany Mountain,
Limestone \"alley, and glacial provinces. The broader
valleys in this section, especially those of limestone
origin, are fertile and well adapted to general farm
crops, but the hills and mountain slopes are usually
stony and more or less barren.
The third or i)lateau section lies west and north of

the AUegliany escarpment and includes about !i5 per
cent of the area of the state. It consists of a much-
dis.sectcd plateau, broken by occasional mountain
ridges, and tleeply scored by frequent streams or
canons, some of the latter being as much as 800 feet

deep in the northern part, where the general elevation
is greatest. Most of this area is distinctly mountainous
in character. It has been very largely in forests, and
much of it has been cleared so recently that but little

has yet been accomplished toward its utilization along
other lines. The soils of the DeKalb series are much the
most extensive in this general region, though the West-
moreland, I'pshur, and Berks soils are fairly prominent.
The general location and adaptations of these and all

other important soils in the state, are well given in a
recent Bulletin, No. 132, by C. F. Shaw, from the
Pennsylvania Station.
From the horticultural viewpoint, there is probably

no state in the Union with greater possibilities than
Pennsylvania. Its general location, large population,
wide range of .soils and almost unlimited choice of

topography within relatively small areas, offer advan-
tages that arc very difficult to equal elsewhere. These
advantages have only begun to be realized, however,
and although the production is already large along
many lines, it has generally been due to the large
aggregate of relatively small growers producing for

local markets, rather than to any large and well-man-
aged commercial efforts. The present development,
therefore, mast be regarded only ;is a beginning.

In total value of horticultural products, Pennsyl-
vania usually ranks third, being preceded by California

and New York and followed by Michigan. In 1909,
Michigan forged sliglitlyaheiul in total value of fruit,

but even in that year the shortage in fniit was much
more than matle up by the difference in vegetables,
flowers and nursery products, and with the latter

included the state easily secured third place with a
margin of more than S4,.500,000.

.•\inong the specific horticultural crops, apples are
probably the most cosmopolit.an, since they usually
thrive in almost any part of the state where both local

conditions and varieties have been j)roperly s(;lected.

They contributed about five-sixths of the total orchard
prtxiuction in HXW. Both apples and peaches do
especially well in proper locations over the entire

Piedmont s<;ction of southeastern Pennsylvania,
referred to above. They are also grown with special

success on many of the foothills and more gentle slojies

of the eastern and southern ranges of the Appalachian
system. In Erie County, the narrow glacial lake area
in the extreme noithwestern part of the state is being
rapidly developed for the ])roduction of grapes and
peaches especially, with considerable coimiiercial inter-

est also in apples, cherries, ])lums and vegetables. This
comity is distinctly in the lead in horticultural prod-
ucts as a vJhole, and is followed in order by Lancaster
and York, whose high totals are due chiefly to their

large vegetable-production. In apples, however, the
most intensive commercial area at ])resent is the one
in Adams County, although there are a number of

other localities in the state where the natural advan-
tages are fully as good, as shown by the marked success
of individual orchards.

Many important varieties of fruits have originated in

Pennsylvania, some of them now being grown widely.

Among apples, the most important are as follows:

York Imperial, Smokehouse, Rambo, Cornell (Fancy),
Sweet Winesap, Smith (Cider), Jefferis, Ewalt (Walker
Beauty), Major, Minkler, Winter Sweet Paradise,
York StriiK', Winter Blu.sh, Fallawater, Early Ripe,
Doctor, Belmont, Strode (Birmingham), Wine, Cooper
Market, Dickinson, Evening Party, Golden Spy,
Krauser, and Lehigh (Greening). Altogether, Pennsyl-
vania is credited with the origin of no less than 314
varieties of apples.

Among the pears, the following are the most imjior-

tant that have originated in Pennsylvania, viz., the
Seckel, Ty.son, Rutter, Brandywine, Kieffer, Garber
and Ott. Of the plums, the most important of Penn-
sylvania origin are the Richland, Hidings, and Spauld-
ing; of raspberries, the Cumberland, Philadelphia
(purple-cane) and the Orange (a hybrid of Ruhus
hlseus and a native American species, originated by
Dr. Brinckle) ; of blackberries, the Allen and Erie are

most important ; of strawberries, Brandywine, Cumber-
land, Glen Mary and Sharjjless; of peaches, the Globe,
Klondike, and Tippecanoe; of cherries, the Ida; of

chestnuts, the Paragon, Bartram, Miller, Numbo,
Cor.son, Comfort, and Styer; of Persian walnuts, the
Rush.
The opportunities for commercial vegetable-produc-

tion are especially good in Pennsylvania because of its

unu.sual number of good-sized cities and towns, in

which the people are chiefly engaged in manufactur-
ing or other industrial pursuits. In fact Pennsylvania
contains fifty-eight cities of more than 10,000 inhabi-

tants, which is seven more than any other state. This
has developed large local production of vegetables

around these cities in all jiarts of the state. In addition,

there are considerable areas producing cabbage and
other vegetables for shipment,—notably in Lancaster,
Y'ork and Erie counties.

Another vegetable area of very intensive production
has been developed on the muck soils around Wells-

boro in Tioga County. In this jilace a total of about
280 to 300 acres of regular muctklands are in active

service, besides some of the more fertile adjacent loams,

which have sufficient fiber to produce good crops for a
few years in favorable seasons. The annual production
is estimated to bring in to the growers from $125,000
to .?150,000, depending on .season and prices. Celery
and head lettuce are the only crops produced to any
extent, and only one variety of each is used,—the

Golden Self-blanching celery and the Big Boston let-

tuce. The former constitutes about 70 per cent of the

crop. The crop is marketed in carlots, all of the let-

tuce an<l most, of the celery going to Philadelphia.

Some of the leading varieties of vegetables that have
apparently originated in Penn.sylvania are xs follows:

bean, Burpee Bush Lima,—the fore-runner of all the

large-podded bush limas, which was found as a chance
variation in a field of Large White limas on the farm
of Asa Palmer near Kennett S<iuare, in 1883; celery,
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Fordhook Emperor; beet, Burpee Extra Early, Bastian
Extra Early Turnip, and B;istian Half-long Turnip;
cabbage, Burpee Surehead and Houser. The latter is

said to be the result of a cross between Flat Dutch and
Fottler Brunswick. It was developed by George Houser
about 1890 and introduced by the Holmes Seed Com-
)iany in 1000; tomato. Chalk Jewel and Bonny Best.
The former is the result of a cross between Hubbard
Curled Leaf and Livingston Perfection, made by James
Chalk of Norristown, in 1SS9. Bonny Best is said to
be a selection of Chalk Jewel and was introduced by
W. P. Stokes, in 190S.
The floricultural and special-crop interests have been

developed to an unusual extent in the general vicinity
of Pennsj'lvania. Some fifteen or twenty j'ears ago,
the carnation industrj' had developed to such an
extent, especially around Kennett Square, that it had
become known as the "carnation belt." There was
also an unusual development of mushroom-production
in the same district. Both industries then dropped back
very materially for a time, but in the last few years the
production of carnations, and especially of sweet peas,
has come in again. The special carnation area has
also extended and is now being developed to a large
extent north of Philadelphia as far out as Hatboro,
and even up to Lancaster. The latter city is becoming
a carnation center, and is also producing considerable
quantities of sweet peas, of which the leading varie-
ties in this general section are of the Spencer class.

All the large growers in and around Philadelphia are
also engaged in rose-production with a few fairly large
places that are specializing in them. The American
Beauty is the leading variety, especially in the Chest-
nut Hill district, which has the reputation of pro-
ducing this rose in the highest state of perfection. The
state as a whole, is credited with 1,331 floricultural

establishments in 1909 with a value of $3,803,000. It

was excelled only by New York in this respect.

The nurserj' and seed interests around Philadelphia
are also noteworthy. The seed-farms of Burpee &
Company near Doylestown, and of the D. Landreth
Seed Company near Bristol are among the largest
in the country,—the former involving about 450
acres and the latter about 600 acres. The latter seed-
house was established in Philadelphia in 1784. In
nurseries, for both fruit and ornamental stock, there is

now a total of more than 2,600 acres within a few miles
of Philaflelphia,—in Chester, Bucks, Montgomery, and
Philadelphia counties,—which makes this one of the
leading centers of the count rj- for these industries.

In parks and city improvement systems, Pennsyl-
vania is showing an unusual degree of interest. The
oldest and largest rural park in the state is Fairmount in

Philadelphia, wliich now has 3,448 acres and is being
extended annually, part of it at great cost. It now
includes the old Bartram Garden, established in 1728,
the first attempt in the United States to gather trees

for study purposes. The Centennial Exposition of 1876
was located in this park. Other smaller areas are
annually being acquired for rural or community parks
in various sections of the city. Pittsburgh has two rural

parks, Schenley and Highland, and also the Alleghany
Parks formerly known as the Commons. Especially
notable ])ark and civic improvements have been made
in Harrisburg since 1902. The parking of the Susque-
hanna River front, the flood-prevention, extension of

Reservoir Hill Park, establishment of playgrounds
under sui)en'ision, the extension of Capitol Park, and
the city control of shade trees are worthy of emulation
by larger cities.

Among tho.se now deceased who have rendered
important service in one or more pha.scs of horticviltiire,

the following may be mentioned: John Bartram (volume
III, page 1.564), the founder of the Bartram Garden;
John Adlum (page 1563), a native of York County, who
first called special attention to the Catawba grape;

William D. Brincklc (page 1566), of Philadelphia, the
.second president of the American Pomological Society,
experimenter with raspberries, strawberries, and pears,
originator of the Orange raspberry in 1843, which is

even yet the quality ideal in this fruit; Henry A. Dreer
(page 1573), one of the pioneer seedsmen and nursery-
men especially along ornamental lines; Thomas Mee-
han (page 1587), nurseryman and extensive writer
along floricultural and landscape lines; W. G. Waring,
nurserpnan, fruit-grower, friend of Downing, and one
of the first teachers of general horticulture in the Col-
lege; Wm. A. Buckhout, and G. C. Butz (page 1568),
botanists and horticulturists, long connected with the
teaching staff of the College and state; and Gabriel
Hiester (page 1580), fruit-grower, horticultural writer,
long-time president of the State Horticultural Asso-
ciation.

Public-service agencies for horticulture.

The land-grant college of the state was opened for

students in February, 1859, under the name of the
"Farmers' High-School." This name was changed to

"The Agricultural College of Pennsylvania" in May,
1862, and this again was changed to "The Pennsylvania
State College" in 1874. It was accepted by the state as
the land-grant college in 1863. There are now (in 1915)
eleven men on the horticultural staff.

The Experiment Station is located at the College,
and, including the Institute of Animal Nutrition, it

involves a staff of eighty-eight persons. Thirty bul-
letins on horticultural subjects have been published
bj' the Station, and twenty-one by the State Depart-
ment of Agriculture, located at Harrisburg.
The School of Horticulture for Women at Ambler

has a total of 90 acres of land, 20 acres being reserved
for horticultural work. There are some thirteen agricul-

tural high-schools in the state, giving more or less

instruction in horticulture.

Some horticultural work, especially along the line of

spraying and pruning demonstrations in connection
with pest control, has been done for the past five or
six years by the State Department of Agriculture at
Harrisburg. The nursery inspection for the state is

also done there, while the plant-disease work is in

charge of the College. Definite inspection of the gra-
ding of fruit has not been provided for as yet.

A considerable amount of extension work in horti-
culture is done by the College staff, working especially
through the state and county horticultural organiza-
tions. The experimental orchards of apples and
peaches maintained by the College in the various fruit-

growing sections of the state may also be considered
as an important part of the extension work in the state.

Other associations devoted to horticultural interests

are the State Horticultural Association of Pennsylvania,
the Pennsylvania Horticultural Society (devoted
chiefly to floricultural interests) and Pennsylvania
Nurserymen's Association.

Statistics {Thirteenth Census).

The approximate land-area in 1910 was 28,692,-
480 acres. The land in fanns was 64.8 per cent of the
land area or 18,586,832 acres. Of this land in farms, the
improved land numbered 12,673,519 acres; the wood-
land 4,281,439 acres; and other unimproved land in

fanns 1,631,874 acres. The number of all the farms in

the state was 219,295, and the average acreage a farm
84.8. [The total area of Pennsylvania is 45,126 square
miles.]

The leading agricultural crops of Pennsylvania are
cereals, hay and forage, and tobacco. The acreage
devoted to cereals decreased from 4,738,195 in 1899 to

4,324,058 in 1909, when the production was valued at

$70,348,726, which was 42.2 per cent of the total value
of all crops. Hay and forage decreased in acreage from
3,269,441 in 1899 to 3,088,105 in 1909, when the pro-
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duction \V!is Viiluoil at S l.'>,(V23,r)7;5, wliich was 27.4 per

cvnt of tlie total value of all crops. Tobacco increased

in acroiijje from 27,TOO in 1SS)9 to 41,742 in 19()i), when
the proihiction was vnlvied at $;!,92t),lU). The value of

the forest proilucts of the farms was $7,986,099 in 1909,

!is compared with S().4S1,1S1 in 1899.

Horticultural crops raised in Pennsylvania are fruits

and nvits, small-fruits, potatoes and other vegetables

and flowers and plants and nursery products. The
value of the fruits and luits ])roduced in 1909 was
$9,619,156, as compared with S8,707,lol in 1899.

8mall-fruits decrciusod in acreafje from 12,271 in 1899
to 8,678 in 1909, when the prcnluction was 13,620,047
quarts, valued at §1,175,016, The total acreage of

potatoes anil other vegetables in 1909 was 357,430
acres and their value S22,092,197, Excluding potatoes,

the acreage of the other vegetables increased from
79,126 in 1899 to 94,111 in 1909, when the production
w;is valued at §10,013,920. The acreage devoted to the
production of flowers and plants and nursery products
mcreascd from 4,274 in 1899 to 4,860 in 1909, when the
jiroduction wa.s valued at •$4,725,987,

The production of all orchard-fruits in 1909 was
13,285,953 bushels, valued at .S8,677,9S6, The pro-
duction of ai)ples, the most important of the orchard-
fruits, was, in 1909, 1 1,048,430 bushels, valued at $5,557,-
616. The number of apple trees of bearing age in 1910
was 8,000,4.5(); those not of bearing .age, 2, .501, 185.

The number of peach and nectarine trees of bearing age,

in 1910 was 2,383,027; those not of bearing age,

2,179,386. The production in 1909 was 1,023,-570

bushels, valued at $1,351,175. The other orchard-
fruits produced were 378,825 bushels of pears, valued at

$356,240; 295,1.58 bushels of plums and prunes, valued
at S396,005; 475,093 bushels of cherries, valued at

$909,975; 62,3.50 bushels of quinces, valvied at $102,431;
and 2,.502 bushels of apricots, valued at .$4,497.

The production of grapes in 1909 w:is 34,020,198
pounds, valued at $850,708. The grape-vines of bearing
age in 1910 numbered 5,271,264; those not of bearing
age, 8,252,811.
The total production of nuts in 1909 was 3,795,804

pcunds, valued at .$90,447. The individual produc-
tion of the various nuts was: 2,162,471 pounds of black
walnuts, valued at $39,306; 593,200 pounds of hickory-
nuts, valued at $25,348; 233,834 pounds of chest-

nuts, valued at $15,185; 782,415 pounds of butternuts,

valued at $9,408; 14,885 pounds of pecans, valued at

$.532; and 4,.523 pounds of Persian or English walnuts,
valued at $516.

Strawberries are the most important of the small-
fruits grown in Pennsylvania, with raspberries and
loganberries second in importance. The acreage of

strawberries decrea-sed from 5,667 in 1899 to 4,136 in

1909, when the production was 9,033,904 quarts, valued
at $7.59,1.54. Raspberries and loganberries decrea,sed

in acreage from 3,938 in 1899 to2,.594 in 1909, when the
production was 2,906,302 quarts, valued at $272,337.
Blackberries and dewberries decrea.sed in acreage from
1,383 in 1899 to 1,235 in 1909, when the production
was 1,063,257 quarts, valued at $91,007. Other small-
fruits produced were: 493,871 quarts of currants,
valued at $42,181; 109,104 quarts of gooseberries,
valued at $9,047; and 5,728 quarts of cranberries,
valued at $503.
The acreage of potatoes in Pennsylvania increased

from 227,867 in 1899 to 262,013 in 1909, when the pro-
duction was 21,740,611 bu.shels, valueil at $11,973,843.
The more important of the other vcg(>tables produced
in 1909 were: 11,764 acres of sweet com, valued at

$.507,736; 5,679 acres of cabbage, valued at $502,969;
4,204 acres of tomatoe.s, valued at .$412,519; 1,09()

acres of celery, valued at $2.54,693; 1,191 acres of

a'jparagu.s, valued at $174,965; .551 acres of onion.s,

valued at $107,307; and 1,7.52 acres of tumii)s, valued
at $8ti,079. Vegetables the production of which was

valued between $10,0(H) and $50,000 were green beans,
beets, cantaloupes and muskmelons, carrots, cucumbers,
horse-radish, lettuce, green peas, radi.shcs, rhubarb,
si)inach, and watermelons. Vegetable products, the
[iroduction of which was valued at less than $10,000,
were cauliflower, pop-corn, eggjilant, kale, parsley,

jiarsnips, green peppers, pumpkins, rutabagas and
squash.

Flowers and plants increased in acreage from 1,073
in 1S99 to 2,032 in 1909. The area under glass in 1909
was 13,846,672 square feet, of which 12,887,672 were
covered by greenhouses, and 959,000 by sashes and
frames. The value of the flowers and plants produced
in 1909 was $3,803,418, as compared with $2,246,075
in 1899.

The acreage devoted to nursery products decreased
from 3,201 in 1899 to 2,828 in 1909, when the value
of the nursery products produced was $922,569, as
compared with $541,032 in 1899. The production of

flower and vegetable seeds was valued at $36,316 in

1909, as compared with $104,229 in 1899.

John P. Stewart.

EAST NORTH CENTRAL STATES.

Ohio.

Ohio (Tig. 2496) is essentiaUy an agricultural state.

This is not because the soil and climate are not adapted
to the production of horticultural products, but rather
for the reason that in early days the markets for fruit

and vegetables were limited, ^^'ith the growth of cities

and the opening of markets in other states and coun-
tries, there has been a steady increase in the produc-
tion of most kinds of horticultural products which
are adapted to the climate.

The climate is well suited to fruit-culture except in

an occasional season. Even in such cases, losses by
extreme cold may usually be avoided by proper selec-

tion of site. There are only limited areas where the
soils are un,adapted either to fruits or vegetables.

There are many soils which are found to be well

adapted to specialized crop-production. The annual
rainfall is about 38 inches and crop failures because
of severe drought seldom occur.

The influence of Lake Erie, on the north, is very
raarketl ujion fruit-culture in general. In that region,

peach buds are seldom killed in winter, while both
early and late frosts seldom harm early blossoms or
late-ripening fruits. Fruit-production for this reason
has been greatly stimulated in that region. Convenience
to markets has been a potent factor also. The soil in

the lake region varies from a sandy to heavy clay, thus
making it po.ssible to grow all of the fruits which thrive

within the state. More back-to-the-land fruit-growers

are found in thus region than in any other part of the
state. The larger number, however, are men of con-
siderable practical experience, most of whom are suc-

cessful along .special lines of fruit-culture.

The hill lands in the southern and eastern parts of

the state constitute another distinct division suitable

for most kinds of fruits. The special virtue of these

lands is that they give high color, good flavor and
excellent keeping quality to apples, peaches and pears.

This is particularly true of the greatest elevations.

Comparative freedom from frost is another virtue of

the hill Lands. In many cases, however, the soil on the

hills is much worn and lacking in humus. The success

of the Experiment Station in the use of commercial
fertilizer on a[)ple orchards in this region has stimu-
lated ajiple-growers to practise better methods. Many
orchards have been brought back from low crop-pro-

du(^tion to a very satisfactory condition of fruitfulness.

Th(! restoration of humus has not kept pace with fer-

tilizing, but without doubt this important feature of

orchard rejuvenation will not be neglected much longer.
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On the whole, Ohio compares favorably with other

states as to horticultural possibilities, but not as to

development. However, there have been marked
increases in crop-production within recent years of

apples, peaches, cherries, potatoes, onions, celery,

tomatoes, greenhouse vegetables and canning crops.

There has been some falling off in grapes and berries,

but enough are still produced for the local markets.
Increased interest in horticultural work is manifest

along many lines but the greatest is in apple-culture.

Old orchards are decaying rapidly but many new ones
have been planted and the best of the old ones reju-

venated. The apples have been greatly improved in

quality by proper care of the trees. This is plainly

shown by the rapidly improving excellence of the apple
shows, both as to quality and quantity of fruit dis-

played. The stimulus of the shows seems to have been
more to improve the quality than to increase the quan-
tity, and yet many orchards have been
planted recently. Many of these are of

considerable size; 50- and 100-acre orchards
are becoming quite common. It does not
appear, however, that overplanting has
been done as the standard of excellence is

maintained. The gi-eater part of the plant-

ing is in the eastern and southeastern part
of the state. Nearly aU of the orchards
planted are for commercial pm'poses.

Home orchards are decaying more rapidly

than new ones are being planted.

It cannot be said that there are any
well-defined apple-belts within the state.

Apple orcharding is usually carried on with
general farming or with some other line

of fruit-growing. Mature apple orchards
are not usually cultivated in the hilly part
of the state. Mulching is often practised

where material can be secured. Young
orchards are usually cultivated for a few
years, but orchards set in grass and well

mulched are not uncommon.
Rome Beauty is the general favorite for

market in the southern part of the state

and Baldwin takes the same place in the

northern part, although it is not planted

so exclusively as the Rome Beauty. Ben
Davis has been a favorite in all sections

but its popularity is waning, although it

is still retained by many growers in the

southern counties. There are no other

varieties so extremely sectional as those

named, although Rhode Island Greening
and Northern Spy are nearly so in the

north, and Willow Twig in the eastern

part of the state.

Peaches are not grown to any extent

commercially except along the southern shore of Lake
Erie. Peach orchards have nearly supplanted vineyards

in the lake counties. Partial or full crops are often jjro-

duced in the central and southern part of the state,

and these have the effect of keeping the industry ahve.

although less flourishing in Athens, Muskingum and
Coshocton counties than formerly. Better cultural

conditions and more care in protecting against peach-

tree enemies are given peach orchards in the lake

region than elsewhere in the state. Ottawa is the best

peach county of the state in sureness of crop, care

given and crop-production.

Pears are not extensively grown in any part of Ohio,

the KiefTer being jilanted more than any other variety.

This variety has recently showTi such susceptibility to

blight that it is now regarded as a menace to pear- and
apple-culture. The destruction of Kieffer pear trees is

regarded by some as a necessary step in orchard sanita-

tion.

American and Japanese plums are discarded by plum-

138

growers and but few remain to mark an erratic and
unprofitable venture. No varieties but European are

now planted, but the attention given to plum-culture
within the state is limited.

The culture of cherries is confined almost wholly to

sour varieties. The center of this industry is at Clyde,
but small orchards are found in most parts of the
state.

Grape-culture along the lake shore east of Cleveland
has fallen off considerably in recent years because of

the encroachment of the city and failure of the grow-
ers to control the berry moth. Prices also have been
unsatisfactory. The manufacture of unfermented grape-

juice, which has assumed considerable proj)ortions, has
helped to improve prices somewhat on the islands, but
has not stimulated planting to any extent.

Small-fruits of all kinds are grown in sufficient quan-
tities for the home markets, by local growers, but few

Ohio, with horticultural parts.

shipments are made to points outside the state. There
are no small-fruit belts within the state, although more
are grown in the northern part than elsewhere.

There is much interest in Persian walnuts and pecans

at present, and plans have been considered of starting

orchards of these nut-bearing trees. Along Lake Erie

and the Ohio River, a few trees are known to be produ-

cing fruit. Thus far both of these species appear to be

tender in winter. Persian walnut trees, except along the

lake shore, almost always die back to the ground in

winter. Pecans are more hardy, and early ripening

varieties may prove satisfactory. But little effort has

been made, however, to use grafted trees, especially in

the case of Persian walnuts, thus courting failure. No
orchards are known to have been planted of these nut-

trees, and the same is true of other nut-bearing trees.

Market-garden crops, including potatoes, bring

greater returns than the fruit crops. Potato-culture

has assumed considerable proportions in Portage,

Stark, Summit, Cuyahoga and Wayne counties, foUow-
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ing olosoly what is tenueil the "wheat beh." Hamilton
pn>hu-es iiion- early potatoes than any other county.

CVler*- and onions are frrown largely on nnieklamls in

Harvhn, llurv>n, Meihfia, Wayne, Cuyahoga, Stark and
Ashtabula counties. It has been found possible to svib-

irrigatc some of tliese muck farms, making crop pro-

duction more sure.

Tomatoes arc growii in various parts of the state, in

large quantities for canning factories. In the sonth-

eastern part of the state, near Marietta, several hun-
dretl acres are devoted to growing early tomatoes.
Staking tlic plants is the universal practice, as it is

conducive to early maturity.
EarK' cabbage is grown in tlie same locality and at

various other points along the Ohio River. Late cab-
bage, for krout, is an important crop in Sandusky and
Seneca counties.

Several thousand acres, in various parts of the state,

are devoted to cucumbers for pickling establishments.
Canneries use sweet corn, tomatoes and pea-s almost
exclusively, except peaches in the [)each-bclt.

\egetable-culture imder glass has assumed veiy large

l>roportions at .Vshtabula, Cleveland, Columbus,
Newark and Toledo, but ^•egetable liou.ses of consider-

able size are found in all parts of the state. Grand
ItaiJids lettuce, tomatoes and cucmnbers are the prin-

cipal crops grown.
There are about 300 acres untler glass within the

state devoted to vegetable-culture, with an invest-

ment of $6,000,000. One house in Toledo covering 10
acres, is said to be the largest in the world devoted to

vegetable-culture. \'eget able-forcing about Cincinnati
ha-s been conducted mosth' in hotbeds and coldframes,

but greenhouses are now taking the place of beds.
The greatest development of this industry is at Ashta-
bula, Toledo, Cleveland, Columbus, Newark, and Bar-
berton. Small houses are also found in many towns.
The usual custom is to change the soil in vegetable
houses at frequent intervals. Soil-sterilization by
steaming is practised, and manure or some fresh com-
post added each year. It h:is been found that mulcliing

the soil with coarse manures a.s soon as the spring
crops are off, and watering frequently, an.swers essen-

tially the same purpose as .sterilization. Beds have been
kept in good condition eight years by this method.

Floral establishments are found in nearly every city

and town. The larger number of the.se are for cut-

flowers but a few do a mail order business and others
grow i)ot and bediling plants.

The nurserj- business is very large and supplies more
trees than are needed within the state, possibly apple
trees excepted. A large increase in ornamental stock
is reported, and there is evident improvement in

methods of planting liome grounds.
Among tho.se influential in the early development of

Ohio horticulture are: .1. P. Kirtland (Volume III, page
loH2); J. A. Warder (page 1602), with whom were
closely a.s.sociated Xichola-s Longworth (page 1.58.'j),

A. H. Em.st (page 1574), S. S. .lackson and A. H.
Hoopes; George W. (Jampbcll (page l.'J6<S); M. B.
Bateham; F. K. Elliott (page 1.574); Nelson ('ox, who
demonstrated the feasibility of apple-culture on the
hill lands of the state; A. W. Livingston, who greatly
improved the tomato and N. Ohmer.

Pvhlic-service agencies for horliculture.

The College of Agriculture of Ohio is located at

Columbu.'i. There are six teaching members of the
horticultural staff.

The Experiment Station is at Wooster. Mucli
exjK;rirnfcntal work is in progress at three branch sta^
tions, or test farms, belonging to the station, and six

county farms under station r'ontrol.

The Bureau of Nurser\' and t)rchard Inspection at
Columbu.s ha-s charge of the inspection work.
The first horticultural organization wa-s the Ohio

Pomological Society in 1847. The name was afterward
changed to the Ohio State Horticultural Society.

Slalistics (Thirteenth Census).

The ai)|)roximate land area of Ohio in 1910 was 26,-

073,600 acres. The land in farms was 92..5 per cent of

the land area, or 2 1, 10r),70S acres. ( )f this land in fanns,
the improved farm land nvanbered 19,227,969 acres; the
woodland 3,2S,'),376 acres; and other unimproved land
in farms l,.')92,:i63 acres. The total number of farms
in 1910 was 272,04.'), and the average acreage SS.6 acres.

[The total area of the state is 41,040 square miles.]

The leading agricultural crops of Ohio are cereals,

hay ami forage, tobacco, and forest products of farms.
The acreage devoted to cereals decreased from 8,214,9()0

in 1S99 to 7,649,873 in 1909, when the production was
valued at .'5137,907,934, which was 59.9 per cent of

the total value of all crops of the state. The acreage
of hay and forage was 3,015,261 in 1899 and 3,306,461
in 1909, when the production was valued at $42,357,364.
Tobacco increa.sed in acreage from 71,422 in 1899 to

106,477 in 1909, when the product was valued at $8,998,-

887. Forest products of farms in 1909 were valued at

$5,761,941, as compared with $5,625,897 in 1899.

Horticultural crops produced in Ohio are fruits and
nuts, small-fruits, potatoes and vegetables, and flowers,

plants, and nurisery products. In 1909 the value of the
fruits and nuts produced was $6,561,861, as compared
with .$7,138,734 in 1899. Small-fruits decreased in

acreage from 21,121 in 1899 to 11,.591 in 1909, when the
production was 15,721,023 quarts, valued at $1,296,343.
In 1909 the total acreage of potatoes and other vege-
tables was 337,412, and their value $20,875,927.
Excluding potatoes, the acreage of the other vege-
tables increased from 103,346 in 1899 to 123,461 in

1909, when the production was valued at $11,-393,791.

The raising of flowers and plants and nursery products
is of considerable importance, the acreage having
increased from 5,384 in 1899 to 5,788 in 1909, when
the production w;i.s valued at $3,24.5,18L
The total production of orchard-fruits produced in

1909 was 6,711,208 bushels, valued at $5,691, .530.

Apples contributed about two-thirds of tliis quantity,
and peaches and nectarines most of the remainder.
The number of apple trees of bearing age in 1910 was
8,504,886; those not of bearing age 2,438,436. The
production in 1909 was 4,663,7.52 bu.shels, valued at

$2,970,851. The number of peach and nectarine trees

of bearing age in 1910 was 3, 133, .368; those not of bear-
ing age, 2,092,300. The production in 1909 was 1,036,-

340 bushels, valued at $1,349,311. The production of

other orchard-fruits was: pears, 374,871 bushels, valued
at $332,727; cherries, 338,644 bushels, valued at

$657,406; 215,657 bushels of plums and prunes, valued
at $278,505; 81,101 bushels of quinces, valued at $101,-

369; and 835 bushels of ai)ricots, valued at $1,343.
The production of grapes in 1909 wiis 43,933,207

pounds, valued at $858, .594. The vines of bearing age in

1910 numbered 8,326,800; not of bearing .age, 4.55,7,50.

The production of nuts in 1909 was 559,093 pounds,
valued at $11,691. This production consisted of

354,135 pounds of black walnuts, valued at $4,645;
135,626 pounds of hickory-nuts, valued at $3,856;
36,091 pounds of chestnuts, valued at $2,584; 29,100
pounds of butternuts, valued at .$360; 2,461 pounds of

Persi.an or English walnuts, valued at .$154; and 1,010
pounds of pecans, valued at $70.

Strawberries are by far the most important of the
small-fruits, with raspberries and loganberries, and
blackberries and dewberries .second and third respec-

tively. The acreage of strawberries decre:ised from
9,373 in 1899 to 4,706 in 1909, when the production
W!is 8, .501 ,065 quarts, valued at $677,767. Raspberries
and loganberries decrea.sed in acreage from 6,795 in

1809 to 3,809 in 1909, when the production was
4,029,480 quarts, valued at $364,272. The acreage of
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blackberries and dewberries decreased from 3,397 in

1899 to 2425 in 1909, when the production was
2,465,407 quarts, valued at $195,294. Other small-

fruits produced in 1909 were: 400,575 quarts of cur-

rants, valued at $39,829; 255,840 quarts of gooseber-

ries, valued at $18,404; and 4,256 quarts of cranberries,

valued at $352.

The acreage devoted to the production of potatoes

in Ohio hicrea^setl from 107,590 in 1899 to 212,808 in

1909, when the production was 20,322,984 bushels,

valuetl at $9,377,955. Of the other vegetables, the
more important in 1909 were 6,132 acres of onions,

valued at $858,440; 17,298 acres of sweet com, valued
at $528,102; 8,263 acres of tomatoes, valued at $501,-

020; 0,279 acres of cabbage, valued at $306,901; 1,473
acres of celery, valued at $331,230; and 1,065 acres of

cant:vIoupes and muskmelons, valued at $154,434.
The value of other vegetables produced was as follows:

asparagus, $39,391; green beans, $39,3.52; pop-corn,
$16,878; cucumbers, $113,238; lettuce, $70,372; green
peas, $09,009; radishes, $15,194; rhubarb, $11,329;
turnips, $31,791; and watermelons, .$40,0(33. Vege-
tables produced, valued at less than $10,000, were beets,

carrots, cauliflower, horse-radish, parsnips, green pep-
pcTS, pumpldns, spinach, and squash.
The acreage devoted to the production of flowers and

plants increixsed from 685 in 1899 to 1,070 in 1909.
The area under glass in 1909 was 7,582,502 square feet,

of which 7,091,970 were covered by greenliouses, and
490,580 by sashes and frames. The value of the flowers

and plants produced in 1909 was $2,384,830.
There was a slight increase in the acreage devoted to

nurserj' products—from 4,699 in 1899 to 4,718 in 1909,
when they were valued at $860,351, as compared with
$538,012 "in 1899. W. J. Gkeen.

Indiana.

Indiana (Fig. 2497), classed among the North Cen-
tral States, has a land area of 23,008,800 acres. The
greater part of the state is gently undulating, yet much
of the highest land in the central counties is very level.

The mean elevation of the state is estimated at 700 feet

above sea-level. The highest lands are above 1,000
feet and are found along the Ohio line in east-central

Indiana and near the ]\Iicliigan line in extreme north-
eastern Indiana. The area in which the altitude is from
500 to 1,000 feet constitutes four-fifths of the entire

state. The lowest elevation within the state is found
in the western and southwestern counties along the
M'abash River, where the land surface rises in general

to an altitude of less than 500 feet above sea-level.

The climate differs little from the northern or middle
states of the Atlantic seaboard. The mean annual
temperature for the state is 52.3°, and the average
rainfall is 38.4 inches.

Indiana has never been looked upon as a fruits

growing state. This is due to a happy combination
of circumstances and conditions which make Indiana
preeminently an agricultural state. Com has been
"king" in Indiana and probably always will be. The
soil and climate of the middle western states are e.s-

pccially adapted to the necessary food-crops. These
crops have been produced in an abundance and have
overshadowed the horticultural crops.

From the earliest years of the last century, when
Johnny Appbseed made his plantings in the wilder-
ness, it has been evident that the soil and climate of

the state were adapted to fruit. Numerous of these
early orchards can be identified at present and their
fruits are often shown at the state apple shows. Henry
Ward Beecher, writing from Indianapolis in 1843, says
that at that time there were "eighteen nurseries in the
state whose proprietors are chiefly supported by their

sales. Apple trees sell for 10 and pear for 20 cents. An
orchard is to be found upon almost every farm and

lately the pear has been made more than ever sought
after. . . . Long summers, brilliantly clear atmo-
sphere, great warmth and dryness during the fall ripen-

ing months, give our fruit great size, color and flavor."

The early horticulture was principally along the

Ohio River and its smaller tributaries. Large plantings

were made to apples and peaches. With the experiences

of the Dufours ever before them, the early horticul-

turists paid very little attention to the grape. Never-
theless, several vmeyards were planted on the terraced

river bluffs only to fall 'easy victims to plant disease

and insect pest. Some of the largest peach and plum
orchards of the country were then to be found in Jeffer-

son, Floyd, Clark, Harrison and Perry counties, in the

southern part of the state. In fact, fruit-growing was
the principal industry of the section.

At length there came a change in condition. The
pear and apple orchards suffered from the fire blight.

2497. Indiana, to show horti<

cultural regions.

Apple

Truck
PeacK

Small Froitsg

SCALE or MtLtS-

The peach orchards were ravaged by the San Jos6 scale

and the yellows. The codlin-moth and the curculio

multiplied unchecked; the scab, the various rots and
other fungous diseases reduced the crops m both quan-
tity and quality and many of the once profitable or-

chards were jjractically abandoned except for an occa-
sional year of excessive production. The fruit was then
perhaps harvested, but, owing to its poor quality,
found a slow sale on a heavily supjilied market.
With the establishment of the experiment station in

1887 dates the present revival in horticulture. Control
measures were developed for crop pests and disease.

Large companies have been formed for speculation in

fruit lands, for exploitation of orchard-renovation
schemes or for straightforward business development
of commercial fruit-growing.

Time has shown that the soil and climate of Indiana
are adapted to all of the horticultural crops of its

latitude. This certainty of production, coupled with
the location of the state, make it a very attractive dis-

trict for the production of perishable horticultural
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crojis. liuliimsipiilis, the capital and center of tlie state,

is within 50 miles of the center of po]nilation of the

l'nit»\l t>tates. It is the fieojiraphii-al renter of tlie terri-

torj- stn'tcliing from "IVlaine to C'olorailo, which em-
braces O2'oix>r cent of the total popiihition of the

nation. A circK" with a 3tX)-miU> radius, liaviiif!; Indiaii-

ajxilis !is its center, includes over one-ijuarter of the

iwpulation of the eoiuitry.

Another factor of no little im]iortance to the horti-

cultural intcn-sts of the state is the low price of lands
suited to the various horticultural crops. K.xcellent

hind for orchard and truck crops can be purchased
from S2o to S.")t1 an acre.

Many horticultural crops are now fjrown in Indiana,
but the apple e:isily stands first. The state ranks
seventh in the ten-year average production of this fruit,

so far as quantity is concerned. The present apple-
growing scH't ions are found in the northern counties, the
valleys of the \Vah;ish, White-water, White and Ohio
rivers and the south-central hill counties. Large com-
mercial plantings are being made in these regions. In
the northern sections, the Baldwin, Sfiy, and Greenings
prcilominate. In the central and southern sections the
new plantings arc being made of Grimes, Rome, Wine-
sap, StaNinan, and lien DavLs. The early sorts are not
being plantctl so extensively as the market seems to

warrant. Several large plantations, however, have
used Yellow Transparent, Wealthy, Duchess, and
Wagener ;is tillers. The larger part of commercial
orchards are well sprayed. The vcrj' abundance of

[X-sts makes this a necessity. Unsprayed trees in

Indiana live in the shadow of a signed death warrant.
The San Jo.se scale, blotch, bitter-rot and blight soon
remove the unfit. These pests are the best friends of

the commercial grower for they clear his markets of

undesirable bulk stock. Lime-sulfur is generally usetl

as a winter spray for San Jos6 scale and general sanati-

cide. Bordeaux has been repl.aced in the northern sec-

tions by dilute lime-sulfur. In the central and southern
regions, however, whore blotch and bitter-rot are ever
present, the old tried and true bordeaux is still used.

Dry arsenate Ls almost universally accepted as the
standard iiLSecticide for chewing insects. The bulk of

the Indiana apple crop is marketed in the barrel. The
box is receiving attention in some sections but is not
yet a common package. The fancy and choice grades
are generally stored in commercial cold-storage rooms.
The state is well equipped with storage facilities. Excel-
lent houses are found in Indianapolis, Vineennes, Wash-
ington, Seymour, Martinsville, Terre Haute, Brazil,

South Bend and Ft. Wayne.
The Indiana orchardist is now making the most of

hLs long neglected opportunities. Old orchards are

being leased and new ones planted on every side.

Neglected orchards are being pruned, cultivated,

sprayed, and fertilized as never before.

Indiana has given one hundred varieties of apples to

the pomologj- of the country. The most important of

these are: Banana, Clayton, Indian, Indiana Favorite,

Pound .Sweet, Ilagan, Honk, and Wilson. Other
Indiana varieties are the Hoosicr (ling peach. Wilder
currant, Gregg raspberry, and the Taylor and Snyder
blackberries.

The fxiach, plum, and cherry thrive in every part of

the state amd are always found in the home orchard.
They are of commercial importance, however, only in

exceptionally favored locations, along the southern
shore of Lake Michigan, the lower Wabash Valley, the
central hill counties, and the old Ohio Valley ))each

region. Orchards in these locations do remarkably well

and the industry is being extended each year. Commer-
cial peach plantings are largely limiU-d tfi the TCIberta.

This variety does excfjedingly well in the southern
section-S. Cherry orcharfls are plant(;d only of lOarly

Richmond and Montmorency. Plums are planted very
little in a commercial way.

Small-fruit jilantalions are found aroimd every city
of importance. Sections of Floyd and Clark coimties
(southeastern part of Indiana) are devoted almost
entirely to the production of early berriis for northern
markets. The fruit from this region strikes a free mar-
ket and finds a very ready sale. The northern tier of
counties also produce berries of high quality and at a
time of free anil brisk markets.

Several wild fruits and nuts grow to perfection in

Indiana ami have assumed commercial importance in

some localities. The cranberry and blueberry are found
in the muck, swamjjy soil regions, the persimmon and
pawpaw in all parts of the state and the pecan in the
southern river-bottoms.
The trucking interests are especially strong in

Indiana. Thousands of acres along the Kankakee River
are of a muck formation. When properly drained, this

soil is excellent for the large number of vegetable crops.

Onions are the most important crop grown in this

region. The land is drained by county ditches and
intricate systems of tile drains. Large areas are

fcnerally held bv one owner who leases the land to

oreign labor. The Southport Globes, yellow and red,

are almost exclusively growii. Yields of 800 to 900
bushels to the acre on this rich soil are not at all uncom-
mon. Celery is also a favorite crop for this soil. Golden
Self-blanching, Winter Queen, and Giant Pascal are
grown for the Chicago market. Large areas of cabbage
are planted mainly for the kraut factories. The varie-

ties most generally grown are Flat Dutch, All Seasons,
and similar sorts. Potatoes are grown for the early

and late markets. The main planting is of the late

varieties, generally Rural New Yorker. Large fields

of peppennint arc grown for the oil-stills. Excellent
yields are secured and handsome profits made.
The central area or corn-belt is a large producer of

the canning crops. Tomatoes and com are the principal

crops. The sandy soils of Knox (in the southwestern
part of the state) and surrounding counties produce
cantaloujies and watermelons which supply the mar-
kets of the coimtry by train-loads. Sugar-beets are

grown in several sections of the state but reach their

highest state of excellence in Adams, Well, and Jay
counties, in the eastern part of the state. The truck
industry of Indiana is of great importance and is very
diversified.

No sketch of the early history of Indiana horticul-

ture, however fragmentary and incomplete, can omit the
names of some of the pioneer horticulturists of the state.

The names of the Ragans, of Teas, and F'letcher, and
Warder, and a dozen of their fellows, will always be
remembered in connection with the early founding, the
rapid spread, and the abundant success of pioneer
Indiana horticulture.

The nursery business in Indiana has kept pace with
the ever-growing demand for horticultural stock. There
are now 150 regularly inspected nurseries in the state.

The largest cherry nursery in the country is located at

Vineennes. ' Several nurseries catering only to the orna-

mental trade are found near Indianapolis. The larger

number of firms, however, deal in general stock and
cater especially to the general farm orchard.

Indiana floriculture is well developed and in a thriv-

ing condition. Large ranges of commercial houses are

found around the more important cities, such as Ft.

Wayne, South Bend, Indianapolis, Terre Haute, and
lOvansville. These ranges are devoted primarily to the

wholesale and retail trade. The plant-breeder and
introducer seems to favor the smaller towns. Some of

the most important varieties of roses, carnations, and
chrysanthemums have been produced in small Indiana
I)lants. The Newcastle roses are justly famous the

world over. The Sunburst and Ophelia roses, as well

as many others, were produced at Richmond. One of

the larg(!st breeders and introducers of carnations in

the United States is located at LaFayette.
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Public-svrricc agenck'f:fnr horticulture.

Early in 1805, the State LcRislature obligated the

state to "accept and claim the benefits of the i)rovisions

of the Acts of Congress, approved July 2, 1S02, and
April 4, 1864," which iirovided for the land-grant col-

leges. The state further accepted donations from John
Purdue and other citizens of Tippecanoe County, and
in 1809 the Legislature located the University at

Lafayette. This same act provided that the institution

be called "Purdue University." While named after a
I)rivate individual, the University is, however, a land-

grant college and is exclusively under state control.

The work of this institution is divided into three dis-

trict divisions: The Collegiate Departments; Agricul-

tural Experiment Station; and Agricultural Extension
Department. There are thirteen members of the horti-

cultural staff. Forty-two bulletins have been issued

from the horticultural department.
Several of the secondary colleges of the state are

offering either special work in horticulture or courses in

applied botany. The most complete course of this kind
is that offered by Winona Agricultural College. Under
a legislative act of 1911, the teaching of agriculture

became compulsory in the rural schools. Special courses

in fruit-growing and vegetable-gardening have been
outlined and published for the seventh and eighth

grades and for high-schools. This rural school work is

closely supervised either by the special county agri-

cultural agents or special agricultural supervisors.

The state maintains a special department for the
enforcement of horticultural laws. This division is

headed by the State Entomologist. His main duty is

that of guarding against the introduction and spread
of noxious insects and plant diseases.

The Horticultural Society is one of the most impor-
tant public-service agencies for horticulture in Indiana.

It was founded in 1860.

Statistics {Thirteenth Census).

The approximate land area of Indiana, according to

the Census Report of 1910, is 23,068,800 acres. The
land in farms is 92.3 per cent of the land area, or
21,299,823 acres. The number of acres of improved
land in fanns is 16,931,2.52; that of woodland 3,370,-

791, and other unimproved land in farms numbers
997,780 acres. The number of all the farms in the
state, in 1910, was 215,48.5. The average acreage to a
farm was 98.8. [The total area is 36,354 square miles.]

The leading agricultural crops of the state are cereals

and hay and forage. In 1909, the cereals contributed
about three-fourths, or 74.4 per cent of the total value of

all crops, and hay and forage about one-eighth, or 12.2

per cent. Of the improved land in the state in 1909,
51.7 per cent, or 8,752,732 acres were occupied by
cereals, the products of which amounted to $151,-

898,146. The acreage of hay and forage in 1909 was
2,300,579, and the value of the products, $24,883,461.
The acreage devoted to tobacco in Indiana increased

from 8,219, in 1899, to 23,694 in 1909, when the
value of the products was $2,145,193. The value of

the forest products of the farms of Indiana, in 1909,
was $5,603,322, about the-same as in 1899, when it was
$5,235,459.

Horticultural crops grown are fruits and nuts; small-
fruits; vegetables, including potatoes, sweet potatoes
and yams; and flowers and plants and nursery products.
The total value of fruits and nuts grown in 1909 was
$4,004,367, as compared with $3,.522,896, their value
in 1899. The acreage devoted to raising small-fruits

decreased from 13,115 acres, in 1899, to 5,919 acres in

1909, when 7,424,831 quarts of fruit were produced,
valued at .$612,725. In 1909, the total acreage of

l)otatoes and other vegetables was 215,332, and their
value, $11,454,036. Excluding potatoes, and sweet
potatoes and yams, the acreage of the other vegetables
was 114,267, and their value, $7,498,024, as compared

with an acreage of 95,434 in 1899, when the value of

their iiroducts was .$4,524,435. The acreage devoted
to the growing of flowers and plants and nursery prod-

ucts increased from 1,820 acres, in 1899, to 2,34(j in

1909, when the products were valued at $1,624,278.

The total quantity of orchard-fruits produced in

1909 was 4,713,.537" bushels, valued at $3,709,275.

Apples contributed more than half of this quantity,

with peaches and nectarines next in importance. The
production of apiiles alone, in 1909, was 2,759,134

bushels, valued at $1,720,811; that of peaches and
nectarines, 1,174,389 bushels, valued at $1,123,248;

that of cherries, 363,993 bushels, valued at $508,516;

and that of pears, 319,925 bushels, valued at $243,698.

Plums and prunes were produced to the value of

$89,073; quinces, to the value of $22,431; apricots, to

the value of $1,472; and mulberries, to the value of $26.

The grape-vines of bearing age in 1910 were 1,049,232,

and those not of bearing age, 149,441. The production

in 1909 was 12,817,353 pounds, valued at .$287,707.

The total production of nuts in 1909 was 439,644

pounds, valued at $7,344. Black walnuts are by far the

most important of the nuts gro\vn in Indiana. In 1909

the pro<luction of black walnuts was 378,842 pounds,

valued at $4,386; that of pecans, 19,287 pounds, valued

at $1,940; and that of hickory-nuts, 31,950 pounds,
valued at $753.

The total acreage of small-fruits in 1909 was 5,919,

and in 1899, 13,115, a decrease of 54.9 per cent. The
production in 1909 was 7,424,831 quarts, as compared
with 22,088,000 quarts in 1899, and the value, $612,725,

as compared with $1,113,527. Strawberries are by far

the most important of the small-fruits, with raspberries

and loganberries, and blackberries and dewberries

ranking second and third respectively. The acreage of

strawberries decreased from 4,714, in 1899, to 2,574 in

1909, when the production was 3,759,132 quarts,

valued at $310,43(). The acreage of raspberries and
loganberries decreased from 3,277, in 1899, to 1,412 in

1909, when the production was 1,.595,921 quarts, valued

at $140,204; and the acreage of blackberries and dew-
berries decreased from 3,192, in 1899, to 1,347 in 1909,

when the production was 1,482,909 quarts, valued at

$113,322. Other small-fruits produced in 1909 were
.320,963 quarts of gooseberries, valued at $25,682;

208,049 quarts of currants, valued at $16,901; and 7,552
quarts of cranberries, valued at $498.

Of the vegetables grown in Indiana, the potato is

by far the most important. In 1909, the acreage devoted
to the potato was 99,.504, and the production was 8,905,-

679 bushels, valued at $3,816,126. The leading vege-

tables grown in 1909, their acreage and value of prod-

ucts were: tomatoes, 18,472 acres, value of product,

.1.501,180; onions, 4,048 acres, valued at $488,811;
watermelons, 7,915 acres, valued at $291,027; canta-

loupes and muskmelons, 3,855 acres, valued at $198,531

;

sweet corn, 7,977 acres, valued at $188,054; sweet
potatoes and yams, 1,561 acres, valued at $139,886;
cabbage, 2,107 acres, valued at $126,0.52; cucumbers,
2,095 acres, valued at $111,268; and green peas, 4,084

acres, valued at $103,613. Vegetables of less impor-
tance grown were asparagus, beans, celery, pop-corn,

lettuce, radishes, rhubarb, and turnips.

The growing of flowers and i)lants is of some impor-
tance in Indiana, the acreage increasing from 174 acres,

in 1899, to 496 acres in 1909, an increase of 185.1 ])cr

cent. The area of land under glass, in 1909, was 3,741,-

269 square feet, of which 3,6.50,443 square feet were
covered by greenhouses and 90,826 square feet by
sashes and frames. The value of the flowers and plants,

in 1909, was $1,212,891, as compared with $400,730, in

1899, an increase of 202.7 per cent.

The acreage devoted to the growing of nursery
products increased from 1,646 acres, in liS99, to 1,8.50

acres in 1909, an increase of 12.4 per cent. The value
of the nursery products sold in 1909 was $411,387, as
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<>>iui>;uvd with $254,893 in 1899, an increase of 61.4
per w»t- M. W. RiciiAnDS.

Illinois.

The state of Illinois (Fig. 2498) lies in the heart, of the
Mi.ssissippi Valley, the iiio.^t fertile portidii of the Uiiiteil

States. Its ejistern ln>un(larv is over 701) miles from the
Atlantie eoa.st; it ha.s a ranee north and south of a httle

over 350 miles, exiemlinm from '.i~° to 42° 30' north
latitude, and a breadth e:ust and west of about 200
miles at its widest point. In spite of its ^reat lenf^th, the
difference in mean annual temperature between the
extreme northern and southern parts of the state is

only 10° F.

iSoil conditions alone considered, Illinois stands, agri-

culturally, at the very forefront. It is known as the
great prairie state, and with the exception of Delaware
and Louisiana, is the most level state in the Union.

2498. lliinois.—The main horticultural areas.

Third in population (1010), an<l second in railroad mile-

age, it is first in total value of agricultural products.

Over nine-tenths of its total area is in fanns. There are

no consiflerable traf^ts of worthless land, and the statis-

tics of the l,'nit<-d Statc-s O'lisus for 1010 sliow every
one of the 102 countira to he fruit^producing.

The most distinctive fruit .section of Illinois is the
southern third. This area contains something over
l.Tf),000 acres devoted to the growing of apples alon('.

Other deciduous fniits, notably [leaches and pears, and
small-fruits, especially strawberries, are also grown in

large quantities in this part of Illinois. Increased shif)-

ping facihtics and the coming into bearing of orchanls
already some time iilanted have brought southc^rn

Illinois into close competition with Michigan in the
[jrtxluction of peaches.
The southern fruit district, as indicated on the map,

lies between 37° and 39° 30' north latitude, the former
being the latitude of Norfolk, Virginia, and the latter

that of Baltimore, Maryland. The climate of this dis-

trict is best indicated by the fact that the isotherm 5.5°

F. passes through the northern jiart of the district, the
same temi)erature line also passing through the peach
and sweet potato districts of Delaware and southern
New .lersey. The 50° isotherm passes through Illinois

about on the divitling line between the northern and
central fruit districts, thus showing the mean annual
temperature of the northern district to be practically

the same as that of the great grape and small-fruit

sections of central New York. It should also be noted
that the mean annual temperature of the famous Santa
Clara Valley and the Santa Cruz mountain wine-grape
district is 55° F., or about that of Madison and Bond
counties in Illinois.

In 1913 the tot.al annual precipitation at Galena, in

the extreme northwest corner of the state, was 32 inches;

in Henderson County and from thence along a line

northeast across the state and down to Ford and Iro-

quois counties, 34 inches; in a circle taking in Pike,

Adams, Hancock, Fulton, Knox, and up to LaSalle and
a little beyond into Kane and DeKalb counties, down to

McClean and the northern parts of Champaign and
Vermilion counties, then west across the state including
DeWitt, Sangamon, and Morgan counties, 34 to 36
inches; directly south, in a section including Clark,
Edgar, and the southern part of Vermilion County on the
east, and Scott and Calhoim counties on the west, 36 to

38 inches; along a line entering the state in Madison
County, bending north to the southern boundary of

Macon County and thence southeast to Crawford
County, 38 to 40 inches; from thence to the seven or
eight extreme southern counties, which have an average
precipitation of 4t) to 48 inches and over, 40 to 44 inches.

The mean annual rainfall for ten years up to and in-

cluding 1913 at the Illinois Agricultural Experiment
Station at Urbana, Champaign County, was 35.37

inches.

In recent years there has been a steadily increasing

interest in the apple as a commercial crop. Taking
the state as a whole, this fruit is far in advance of other
tree-fruits in area planted, in size of individual orchards,

and in crop values. The introduction of modern busi-

ness methods which have in great iJart supplanted the

careless and improfitable methods common a decade or

so ago has brought great changes, and has established

commercial apple-culture upon a stable and profitable

basis. Attention to ciiltural methods and details of

management is now almost universal; grades of fruit

are rapidly being standardized, storage facilities are

utihzed, and markets carefully studied. Many orchards

that were formerly neglected have been renovated and
made profitable, and the jjlanting of new apple orchards

as commercial ventures is increasing. These new pro-

jects evidence study and the effort to apjily those funda-

mental principles that make for success. The varieties

planted are few in number, chosen because of their

known adaptability to the particular region and their

established position in the market to be served. In

planting, the varieties are flistributed in such manner as

to promote interpollination. For the northern and
central districts, fall and winter varieties are most in

favor for commercial planting, while in the southern

district new orchards are largely of summer varieties.

In large orchards, cultural operations are now per-

formed by traction engines with such satisfactory

results that the use of these tractors promises to become
universal in all commercial orchards.

In the southern district of the state there is in progress

a notable revival in peach-planting. This fruit was
neglected for sevc^ral years because of losses resulting
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from bromi-rot, peach-scab, peach leaf-curl, and. other
diseases. With the demonstration that these diseases

could be completely' controlled by persistent applica^

tion of perfected methods of sjiraying, return to plant-

ing began and has extended until the area in new peach
orchards equals, if it docs not exceed, the area newly
planted with apples. Elberta is the variety most in

favor for commercial planting.

According to the Census Reports for 1910, Ulinois

ranks third among the states in value of flowers and
ornamental plants ])roduced, and second in value of

flower and vegetable .seeds. The largest commercial
establishment in the United States for the production
of cut-flowers is that of Pullman Brothers of Morton
Grove (.having a total of 45 acres under glass). Chicago
has been for years the second largest market in the
United States for cut-flowers. The business has grown
considerably of late, although exact figures are not
obtainable. An interesting fact in this connection is

that the Chicago market is supplied ahnost entirely

by Illinois establishments, while the demand in New
York Cit}-, which is the center of the greatest market
for cut-flowers in the country, is met largely by flori-

cultural interests located in New Jersey.

The nursery business is flourishing in Illinois. There
are approximately 214 nursery establishments in

Illinois which are regulated according to the inspection
laws, ninety in the northern division, seventy-four in

the central, and fifty in the southern.
Other branches of horticultural industry are also

weU developed. Gardening for the Chicago market
forms a large and important business in itself, while the
growing of vegetables for shipment in certain sections

of southern Illinois has assumed large proportions. At
times, from Cobden, in Union county, thirty cars of

tomatoes are shipped in one day, and it is not unusual
for sixty to seventy cars of produce to be shipped from
that county in one day.

Market-gardening has also been well developed in

the vicinity of nearly every city of any considerable
size in the state. In a number of the gardens, modern
methods of overhead irrigation are employed to supple-
ment the natural rainfall in certain seasons. At many
places the culture of vegetables under glass has become
an important industry, the principal crops being lettuce

and cucumbers. Among the counties of the United
States, Cook County, Illinois, ranks first in acreage of

cucumbers, third in acreage of cabbage, third in acreage
of onions, fourth in acreage of lettuce, fourth in acreage
of celery, and fourth in the production of radishes.

Union County has a larger acreage of rhubarb than
any other county in the United States, while Iroquois
County ranks third in acreage of sweet corn. Illinois

ranks second among the states in the production of

sweet com, and third in the production of squa.shes.

Watermelons constitute an important truck-crop in

certain loeahties, the leading centers of the industry
being Carmi, in White County, Beardstown, in Cass
County, and Thomson, in Carroll County. The normal
production in each of these regions is about 400 car-

loads a year.

Onions, and especially onion sets, are extensively
grown in the ^^cinity of Chicago. Many of the sets are
grown in small areas under contract by market-gar-
deners for seedsmen and other large dealers. How-
ever, there are a few growers who make a specialty
of sets, and plant a large acreage every year. One
firm operating within the city limits of Chicago,
ordinarily produces over 200 acres of sets. In the
weeding and harvesting seasons, a special train is run
to bring their workmen from the city.

The most notable examples of landscape horticulture
or landscape gardening in the state are to be found in

the Chicago city park system, which is the largest and
in some respects the finest in the entire country. A
recent development is the promotion of an "Illinois way

of planting," which tends to emphasize the prairie

style of landscape gardening as opposed to the formal or

gardenesque style, and to imify and give character to

the state as a whole.
Most of the men and women who have been influential

in promoting the horticultural interests of the state

have been identified with the State Horticultural

Society. Some of those who are no longer Uving who
will be remembered for their connection with the ad-

vancement of the horticultural activities of the state

are: H. Augustine, Normal; W. W. Barnard, Johnson;

S. N. Black, Clayton; Arthur Bryant, Princeton (page

1567); A. C. Carifield, Springfield; H. L. Daw, Jackson-
ville; C. N. Dennis, Hamilton; Robert Douglas, Wau-
kegan (page 1572); M. L. Dunlap, Savoy; Samuel
Edwards, LaMoille; Geo. Endicott, Villa Ridge; Wil-
lard C. Flagg, Moro; O. B. Galusha, Peoria; R. O.
Graham, Bloomington; W. H. GuUett, Lincoln; A. C.
Hammond, Warsaw; Jas. Hartzorne, Johet; P. J.

Hauswirth, Chicago; Jos. Heinl, Jacksonville; E. S.

Huh, Alton; John F. JoUy, Olney; W. B. Lloyd, Kin-
mundy; W. H. Mann, Giiman; S. G. Minkler, Oswego;
J. M. Pearson, Godfrey; Jonathan Pcrriam, Chicago;
G. H. Perrine, Centraha; F. K. Phoenix, Bloomington;
Edgar Sanders, Chicago; J. B. Turner, Jacksonville;

F. D. Voris, Neoga; and A. Washburn, Bloomington.

Public-service agencies for horticulture.

The land-grant college was estabhshed in Urbana,
Champaign county, February 28, 1867. The institution

was called the "Illinois Industrial University" until

1885, when the name was changed to the "University
of Illinois." At first there was no special instruction

or equipment in horticulture.

In 1888, the lUinois Agricultural Experiment Station
was established at the University of Ilhnois; the Board
of Trustees of the University assumed charge, and some
of the farm land belonging to the University was set

aside for experimental purposes. At that time there
were two members of the horticultural station staff;

there are now twenty-two. Experimental work ia

being carried on in pomologj-, olericulture, plant-
breeding, and floriculture. The area set apart for

horticultural interests is 360 acres, about 300 acres of

which are devoted to instructional work and about 60
acres to experimental work. This will fluctuate, how-
ever, from time to time. Thirty-eight horticultural

bulletins have been published by the station to date,

and thirty-two circulars.

With the exception of courses in colleges teaching
agriculture, no advanced or special instruction in horti-

culture is given in the state. However, most of the
common and secondary schools of the state offer courses
in agricultiu"e, in connection with which elementary
horticultural instruction is included.

As a result of a state-wide demand for advice upon
the improvement of home and public grounds, the
Department of Horticulture at the State University
has organized a corps of men especially for extension
work in landscape gardening. Four members of the
staff devote their entire time to this phase of the work.
It consists of making special designs for school and
other public grounds to serve as illustrations of proper
landscape planting in the respective communities,
publishing circulars and pamphlets designed to stimu-
late an interest in nn-al and civic improvement, giving
illustrated lectures at. meetings of civic clubs, farmers'

institutes, and other organizations, and of demonstra-
tion work in the planting of public and private grounds.

Inspection service for insects and plant diseases is

provided for by an act of the legislature, now in force

as amended July 1, 1909. All nursery stock .shipped or
delivered must bear a copy of certificate of inspection.

No laws in regard to fruit-grading are now in force

in Illinois except those which have been enacted by the
federal goverment. A standard of grading of apples
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which is <mivers;illy folUnvinl in the stalo, liowcvor, is

that !idopt<xl in HHK> liy Iho Illinois State Hoiticuhural
Society. Acconling to lliis staiidwd, appl&s are graded
:»s Xo. I's, No. 'J"s, and culls.

The horticultural inlcrest.s of Illinois have been well

liHikeil after and carefully plac«l on a pcrnumeiit basis

by the legislature. In 1874 an act wiw passed by that.

bixly establishing the Illinois .State Horticultural
Society (which wa.s organi/.e<l in IS.').')) a-s a public cor-

poration of the slate. Tlie Stale llorlicullinal Society
is divideil into three subdivisions, the Northern, Cen-
tral, and Southern Horticultural Societies, each taking
in about one-third of the state (see map). For the ad-
vancement of floriculture, the llUnois State Florists'

Association was incorporated under the laws of the
state of Illinois, March 9, 1905.

Statistics (Thirteenth Census).

The approximate land area of Illinois, according to
the Census Report of 1010, is 35,867,520 acres. Of this,

90.7 per cent or 32,522,037 acres are in farms; 28,048,-
323 acres of the fanu land are improved; 3,147,879
acres are in woodland; and there are 1,320,735 acres of

other imimproved land in farms. The number of farms
in the state totals 251,872. The average acreage to the
farm is 129.1 acres. [The total area of the state is

56,665 square miles.]

The leading agricultural crops are cereals and hay and
forage. In 1000, 50 per cent of the improved land was
occupied by the cereals, or 16,536,457 acres. The value
of the i)roducts from the cereals was 8297,523,098,
which was 79.9 per cent of the total value of all the
crops. Hay and forage occupied 11.0 per cent of the
improved land, or 3,340,435 acres. The value of the
products wa.s .S40,5(>0,22(), which was 10.9 per cent of

the total value of all crops. Crops of lesser importance
were broom-com, which occupied 38,452 acres in 1909,
the products of which were valued at $1,457,172; and
the sugar crops, which occujjied 16,220 acres, whose
products were valued at $573,846. The value of the
forest products of the farms was .13,325,259 in 1909 and
$2,.')55,890 in 1800.

Horticultural crops grown are fruits and nuts, vege-
tables including potatoes, small-fruits, and flowers and
plants and nursery products. The value of fruits and
nut.s grown in 1900 was 84,304,847, as compared with
S4,168,.50O in 1899. The total acreage of potatoes and
other vegetables in 1000 was 268,011, and their value
$16,300,654, which is far above the value of any of the
other horticultural crops. The acreage of small-fruits

was 11,723 in 1900, as compared with 16,794 in 1890,

a decrease of 30.2 per cent. The value of the small-

fruits in 1900 was 81,100,747. The raising of flowers
and plants and nursery products is of comparative
importance, 4,703 acres' being devoted to them in 1009
and the product being value<l at $4,517,085.
The total quantity of ordiard-fruits produced in 1909

wa-s 4,039,211 bushels, valued at $3,8.57,743. Apples
produced three-fifths of this quantity, the production
in 1900 being 3,093,321 bu.sheLs, valiied at 82,111,866.
PeachfcS and nectarines were next in importance of the
orchard-fruits, the production being 1,222,570 bushels,

valued at -8999,516. In 1900 the production of cherries

was 287,376 bushels, valuefl at .8453,474 ; that of pears,

249,.365 bushels, valued at 8202,065; that of plums and
prunes, 78,.566 bushels, valued at .?80,3.S4; that of

quinces, 6,723 bushels, valued at .88,037; and that of

apricots, 1,2.50 bu.shels, valued at $1,4.'J7.

Grapes produced in 1909 amounted to 16,582,785
pounds, valuwl at 8426,468. The production in 1899
was 20,0fm,4(X) pounds.
The total production of all the nuts in 1900 was 714,-

478 pounds, valued at 820,5.50. The most important
of the nuts were the pecans, producing 107,069 [jfiunds,

valued at 810,301 ; the black walnuts, producing 530,730
pounds, valuefl at 87,411; and hickory-nuts, producing

60,124 pounds, valued at 81,0.54. The nuts of lesser

importance were the Persian or Enghsh walnuts, the
chestnuts, and the butternuts.
Of the small-fruits, strawberries are the most im-

))ortant, with blackberries ami dewberries, and rasp-
berries and loganberries ranking second and third,

resi)ectively. The acreage of strawberries in Illinois in

10()0 was 5,410, producing 8,031,824 quarts of berries,

valued at $613,917; the acreage of blackberries and
dewberries was 3,.503, producing 2,015,473 quarts of

berries, valued at .8237,058; and the acreage of rasp-
berries and loganberries was 1,045, producing 1,834,337
quarts of berries, valued at $101,401. The small-fruits

of less importance that were produced in 1009 were:
541,408 quarts of gooseberries, valued at $44,238;
265,858 quarts of currants, valued at $21,863; and
13,418 quarts of cranberries, valued at $1,248.

Of the vegetables produced in Ilhnois, potatoes are

by far the most important. The acreage in 1900 was
138,052, and the production 12,166,901 bushels, valued
at $6,401,598. The acreage devoted to sweet potatoes
and yams was 10,568, the production being 1,050,932
busheLs, valued at $506,76(). The acreage devoted to

the production of all other vegetables, excluding the
potato, sweet potato and yam, was, in 1900, 120,201
and the production was valued at $0,302,296. The lead-

ing vegetables, their acreage, and the value of the prod-
uct were as follows: sweet corn, 10,976 acres, valued at

.$558,746; onions, 3,315 acres, valued at 8546,951; toma-
toes, 5,316 acres, valued at $343,132; cabbage, 5,207
acres, valued at $341,161; cucumbers, 2,981 acres,

valued at $234,203; watermelons, 6,211 acres, valued at

$188,860; asparagus, 2,241 acres, valued at $181,557;
231 acres of lettuce, valued at 8153,784. Other vege-
tables of less importance in 1900 were green beans, beets,

cantaloupes and muskmelons, carrots, cauhflower, cel-

ery, pop-corn, horse-radish, parsnips, green peas, green
peppers, radishes, rhubarb, spinach, and turnips.

The acreage devoted to the growing of flowers and
plants has increased from 679 in 1899 to 1,339 in 1909,

an increase of 97.2 per cent. The total area covered by
glass in 1000 was 15,950,853 square feet, of which
14,380,927 were covered by greenhouses, and 1,569,926
by sashes and frames. The value of the flowers and
plants produced in 1909 was $3,694,801, as compared
with $1,894,900 in 1809.

The acreage occupied by farms and establishments
growing nursery products in 1900 was 3,454, as com-
pared with 3,142 in 1809. The value of the products
in 1000 was $822,284, an average value an acre of

»238.07. J. c. Blair.
Michigan.

No state in the Union has greater natural advantages
than Michigan (Fig. 2490) and few if any have made
more use of them along horticultural hues. Not only

are the soil and climate unusually well adapted for

the growing of flowers, vegetables and nearly all the

deciduous fruits, but excellent shipping faoihties are
provided.

Almost any kind of soU may be found in every
county in the state and often uiion the same farm. The
sandy-loam soils which are so desirable for peaches,

cherries and grapes, are widely distributed, as are some-
what heavier soils for apples, plums, pears and the

small-fruits. Even when the soil upon the surface

api)ears so light as to be worthless, a clay subsoil is

often found u])on which trees of all kinds will grow
luxuriantly. Along the shores of Lake Michigan is

some of the best fruit-land where the soil is of a sandy
nature and absolutely devoid of clay. From this the

soil varies through the sandy loams to light and heavy
clay loams, to clay soils which when overlying an open
subsoil answer well for growing pears, apples and even
for the other fruits like peaches, for which it is generally

understood that a sandy loam soil is belter adapted.
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Aside from the nature of the soil itself, the general
contour of the land aids in making Michigan a great
fruit state. While much of the land is level to the extent
of being low and swampy, and still other extensive
areas are so steep and rougli as to be of httle value for

the highest type of fruit^culture, a largo proportion of

the land in nearly every county is gently rolling, with
slopes that often extend to points 100 or more foet

above the land in the ncMghboring valleys. This not
only provides the ne(>ded drainage for water, but favor-
ing the movements of the air, it permits the cold air to

pass off to the lower levels, thus lessening the injury
from late frosts in the spring as well as from early frosts

in the fall, besides making a difference of 5° to 10° in

the minimum winter tenijieratures.

Another horticultural asset of almost inestimable
value to Michigan comes from the fact that the state

is surrounded on three sides by the waters of the Great
Lakes, besides having thousands of inland lakes within
her borders. They aid not only in providing almost
ideal cUmatic conditions, but in furnishing quick,
cheap and excellent conditions for the transportation
of fruit and other perishable products to market.

In addition to the splendid service in the handling
of horticultural products provided by the steam and
trolley lines, the fruit-grower is favored by the many
trans-lake steamship lines, which take the fruit during
the night to the market points to which it is consigned
in time for the morning market. Not only are there
several hues which skirt the eastern shores, but on Lake
Michigan there are no less than a dozen hues which
take the fruit from twenty or more ports direct to

Chicago, Milwaukee and other points, besides a num-
ber of minor connecting lines of boats. Besides furnish-
ing regular and comjxiratively cheap service, the boat-
lines make it possible to ship the fruit under almost
ideal conditions, in the cool night air of the lake and
without the jar and shaking to which it would neces-
sarily be exposed if shipped by rail.

Although in the early times nearly every farm had its

home-orchard in which a general variety of fruits was
grown, there were very few that could be called com-
mercial orchards, except in the counties bordering
upon Lake Michigan. The peach in particular was an
exception, and to such an extent that the region from
Benton Harbor to Grand Haven was known as the
Michigan Fruit-Belt, or Peach-Belt, but it was soon
learned that this region by no means included all of the
land in Michigan that was suited to commercial orchard-
ing. While by far the larger area is still in the southern
half of the lake-shore counties, extensive orchards of

the peach and other fruits are now found all along the
shore as far north as Charlevoix, and especially about
Ludington, Manistee, Frankfort and Traverse City.
The planting, however, has not been confined to the
counties bordering upon Lake Michigan, some of the
largest orchards in the state being in Newaygo, Kent,
Barry, Kalamazoo, Oakland, Livingston and other
interior counties. The principal requirements being a
moderately rich and well-drained soil and a location

considerably above the land immediately surrounding
it, these can anfl are being met in nearly every county
in the lower peninsula, although there are very few
commercial peach orchards in the northern half of the
state, except within 20 miles of Lake Michigan.

Plums, also, have been very generally planted,
although the acreage is much smaller than that of

peaches. The southern lake-shore counties arc giving
especial attention to this crop, the largest areas being in

Oceana, Allegan, Berrien, Ma-son, Kent, Van Buren and
Ottawa counties. Under proper care the crop is a
profitable one, but from lack of proper spraying anfl the
resulting loss of the foUage from leaf-bhght, many of
the trees are seriously injured and often killed by the
winter.

\\ hile the som- varieties of cherries do well in almost

aU of the Michigan counties, the northern half of the
western lake-shore coimties seem to be especially suited

to them and very large plantings have been made,
particularly about Traverse City, Manistee, Frankfort,
Northport and Charlevoix. Ihe same region is also

well adapted to the sweet cherry and extensive plant-

ings have been made. The trees seem to be hardy, bear
profusely and the fruit readily finds a market at about
twice the price of the sour varieties.

Vineyards of considerable extent are found in most
of the southern counties, but from a commercial stand-
point Berrien and Van Buren counties take the lead,

and grapes from the Lawton and St. Joseph grape regions
are shipped to nearly every state in the Union. Kent,
Cass, Ottawa, Allegan, Monroe, and Kalamazoo coun-
ties also have many extensive vineyards.

Nearly every county in the southern penin.sula

has large commercial apple orchards and nearly three-
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2499. Michigan, showing horticultural parts or districts.

fourths of them have 100,000 trees or more. Although
they are being very generally planted all over the state,

the more extensive plantings are along the western
border. The largest percentage of increase has been in

Manistee, Benzie, Leelanaw, Grand Traverse, Antrim,
Charlevoix and Cheboygan counties. Large plantings
of the Oldenburg have been made in the more southern
counties, this variety for a number of years having been
exceedingly profitable.

While six of the southern lake-shore cotmties grow
more small-fruits than all the remainder of the state,

these being the only ones which have over 800 acres,

there are at least thirty counties in which 100 acres or

more are grown. The northern part of the state, includ-

ing the upper peninsula, is coming to the front with its

late varieties of strawberries which come on after the
season is over in the sotithem counties, and these with
the "everbearing" kinds make it possible in some sea-

sons to have Michigan-grown strawberries for six

months of the year.
As the years go by, the growing of fruit becomes more

and more the work of specialists. It has been fotmd that
the slipshod methods formerly in vogue will not give
results, and with greater attention to the selection of
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orchanl-witos. a bolter choice of variitics, and with
ui>-ti>-(iate iiiethixls in caring for and siJrayiiiK the trees,

aiui ii\ pickinj;, grading and |)acknig the fruit, a new
era in Michigan fniit-cultiire seems at liand.

While the development in fniil-ciilture in Michigan
has been rapid, even greater progress has been ina<le in

tlie cultivation of flowei-s and vegetaliles under glass.

For the most pari the larger commercial greenhouses
are locateti near Detroit or tlrand Rapids, hut every
city and many of the villages have greenhouses used
for commercial purposes. The houses of today are twice
as large in each of their dimensions as thirty years ago.
Michigan also has the iir.-^t full-sized, jiortable, com-
mercial greenhouse ever constructed, at Redford, near
Detroit.

Equal progress has al.so been made in the size of the
flowers, and many of the varieties of roses, carnations
and chrysimthemunts develojx'd by Michigan special-

ists have also double<i. There is a large wholesale trade
in all of the above as well as in violets and sweet peas.

The florists' |)lant business is also rapidly incre:i,sing.

In addition to the local ticmand, the reputation of the
Michigan growers brings orders for chrysanthemum,
carnation, rose and geranium plants from all parts of

the country. Several gladiolus, dahlia and eanna
specialists also do a large plant business.

The attention given to the growing of greenhouse
vegetables has al.so increased. At Cirand Hapiils alone,

1,.500,000 square feet of glass are u.sed for this purpose,
the business gi\ing employment to 600 men. The loose-

leaf, curled variety of lettuce, known as Cirand Rapids
Forcing, is the only kind used. Three crops are grown
each year, the last crop being followed by tomatoes,
cucumbers or parsley. The heads are packed in paper-
lined barrels and shippeil in refrigerator cars to [joints

as far distant as Buffalo, Cincinnati and Louisville.

Many years ago Kalamazoo became known for the
fine celery grown there, but there are hundreds of

points where an equally fine article is jjroduced today.
Many thousand tons are shipped in carload lots and
by express all over the country. The soil generally
u.sed for this croj) is muckland which has been drained,

but where the water stands within 2 feet of the surface,

thus afTording sub-irrigation for the crop. Nearly
every city and large town has celery gardens to supply
the local demand and many of them do a large shipping
business.

There are also many crops commonly classed as
garden vegetables which are grown upon such extensive
plans as almost to become field-croi)s. Among them are

cabbages, onions, watermelons and musknielons, gar-

den peas, beans, asparagus, and potatoes. For cabbages
and onions, as well as for the growing of celery, the clear-

ing of thousands of acres of swampland has furnished
almost ideal conditions, and lumdrcds of carloads arc
shipped out of the state after sujjplying the local de-

mand. There are several "kraut" factories in the state,

each of which uses several hunflred tons of cabbages.
Michigan also leads all other states in the acreage of

garden peas and beans, there being an enormous amount
used by the canning factories, besides what are required
for local consumption and for sliii)[)ing in the fresh

state. In field beans the crop equals the coiribined

yield of all of the other states, and the yield of potatoes
w excelled by few, if any, states.

In afldition to the area u.sed for the growing of the
above-mentioned crops for food purposes, large tracts

are flevoted to the production of .seeds, the quality of

Michigan-grown seeil being generally recognized by
seed.smen who send there for their supply. It is esti-

matefi that not less than 15,000 acres are used for grow-
ing seed of garden varieties of peas, 10,000 acres for

garden beans, 2,000 acres for sweet corn, with 1,000
acres of cucumbers, 1 ,000 acres of melons, .500 acres of
tomatoes, besides large areas devoted to onion, radish,

cabbage and other vegetable .see<ls.

Keferencc has been ma<le to the use of peas and
beans by caitiiing factories, but they also require im-
iiK'nsc <|iiant it ics of other vegetables, such as asparagus,
rhuliarb, sweet corn, pumpkins, sc)uashes, aiul tomatoes,
to say nothing of the cvicumbers, onions, and peppers
used for pickling. The length and breadth of the state

is dotted with salting and ])ickling stations, the number
being little if any less than one thousand. The canning
factories al.so use himdreds of thousands of bushels
of strawberries, raspberries, blackberries, gooseberries,

cherries, plums, peaches, j)ears an<l ap|)les.

To furnish trees for the orchardists in this and other
states, there are more than 100 inirseries, from which
trees, shrubs and fruit-plants are sold. Several of the
larger nurseries are located at Monroe, in the south-
east corner of the state, where the soil seems to be
especially adapteil for the growing of trees. There are
also nearly fifty firms which make a specialty of grow-
ing and selling small-fruit jilants.

Although one generally thinks and speaks especially

of the lower peninsula as the horticidturist's paradise,

there is an immense area between Lake Michigan and
Lake Superior which presents strong claims for recog-
nition. While the climate is severe for the more tender
species and varieties, the hardier kinds of apples,

cherries and plums, as well as the small-fruits, do re-

markably well. The fruit excels in color and flavor, and
this section has a promising future horticulturally.

To mention the men who have done most to promote
the horticultural interest of Michigan one would have
to write a history of horticidture in nearly every county.
B. Hathaway, of Little Prairie Ronde, C. Engle, of

Paw Paw, and Geo. Hosfortl, of Ionia, have been especi-

ally successful in developing new varieties of fruit;

I. E. Ilgenfritz, of Monroe, L. G. Bragg, of Kalamazoo,
and N. P. Husted, of Lowell, were for many years the
proprietors of the largest nurseries in the state; R. M.
Kellogg, of Three Rivers, worked for years to develop
improved strains of strawberries and for better methods
of culture; C. D. and G. W. Lawton were pioneers in

the grape industry at Lawton; J. G. Ramsdell and
George Parmalec did much to develop an interest in

fruit-culture in the Grand Traverse region, and L. H.
BaUey was for years the leading apple-grower at South
Haven. More than anyone else, T. T. Lyon fostered

the interests of horticulture in Michigan (.see Volume
III, page 1585).

Public-service agencies for horticidture.

The Land-Grant College of Michigan is located at

East Lansing, and was established in 1855. There are

six members of the horticultural staff.

The Experiment Station is also situated at East
Lansing and the horticultural force consists of six

members. Four or five bulletins on horticultural sub-

jects are pubhshed each year. Branch stations, at

which considerable attention is given to horticulture,'

and to fruit-growing in particular, are maintained at

South Haven and at Chatham in the U]iper peninsula.

Extension work is conducted in horticulture, by
means of farmers' institutes, extension schools and the

like. There are also three men connected with the

extension service of the College who give especial

attention to horticulture. They are specialists in fruit-

growing, the control of insects and diseases, and
potato-growing and truck-gardening.

Horticulture forms a jiart of the curriculum at the

state normal schools at Kalamazoo and Mt. Pleasant

and at the Menominee and Chippewa county agricul-

tural schools, and is given coasiderable attention at

fifty high-schools which have an agricultural depart-

ment.
The work of the State Horticultural Society in fur-

thering th(! horticultural interests should not be over-

looked. lOstablished in 1870 as the State Pomological

Society, its field of work gradually broadened until 1880
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when the name ohangctl to "Tlio State Horticultural

Society." There are also in Michigan some twenty
local county or district horticultural societies, auxil-

iary to the State Society. A number of cooperative

organizations have been organized for the pinpose of

providing for a better distribution of fruit, .securing

improved transportation facilities, shipiiing in carload

lots, and so far as possible selling direct to the retailer.

There have been tliree associations which have handled
the grapes in the Lawton district for a number of years

to the general satisfaction of the growers, and while

some among the other associations have been more or

less failures, in many instances excellent results have
been attained.

The State Board of .\griculture is in charge of the

nursery and orchard inspection and the enforcement
of the laws relating to the spraying for dangerous
insects and diseases.

Stntidics (Thirterrilh Cens^is).

The approximate land area of Michigan in 1910 was
36,787,200 acres. The land in farms was 51.5 per cent
of the land area, or 18,940,614 acres. Of the land in

farms, 12,832,078 acres were improved land; 2,927,554
were woodland; and 3,180,982 acres other unimproved
land. The total number of farms in 1910 was 206,960.
The average number of acres to a farm was 91.5. [The
total area is 57,980 square miles.]

The leading agricultural crops of the state are cereals,

hay and forage, and forest products of the farms.

Cereals, in 1909, occupied 34.4 per cent of the improved
land, or 4,415,629 acres. The value of the cereals in

1909 was $70,544,250, or 43.5 per cent of the total value
of all crops. Hay and forage, in 1909, occupied 21.2

per cent of the improved land, or 2,715,301 acres, and
the value of hav and forage for the same year was
$36,040,087, or 22.2 per cent of the total value of all

crops. The value of the forest products of the farms
in 1909 was $7,911,901, as compared with $7,530,369
in 1899. Sugar beets are also grown extensively, par-
ticularly in the "Thumb" section of the state, the
acreage increasing from 40,624 in 1899 to 79,195 in 1909,

an increase of 94.9 per cent, when the value of the
production was $4,032,718.

Horticultural crops grown are fruits and nuts, small-

fruits, vegetables including potatoes, and flowers and
plants and nursery profiucts. The value of the fruits

and nuts grown in 1909 was $10,570,855, as compared
with $4,186,549 in 1899. Small-fruits decreased in

acreage from 29,197 in 1899 to 21,414 in 1909, a de-

crease of 26.6 per cent, when the total value was .$2,028,-

865. In 1909 the total acreage of potatoes and other
vegetables was 456,368 and their value $16,201,328.

The acreage of vegetables, excluding potatoes, was
90,861i an increa.se of 58 per cent over the acreage in

1899, and the value of these vegetables in 1909 was
$6,286,645. Flowers and plants and nursery products
increased in acreage from 2,060 in 1899 to 3,736 in 1909,
an increase of 81.4 per cent, when their value was
$1,786,538.
The total quantity of orchard-fruits produced in 1909

was 15,220,104 bu.shels, valued at .$9,020,842. Apples
contributed about four-fifths of this quantity, peaches
and nectarines and pears most of the remainder. The
number of ajjple trees of bearing age in 1910 was
7,534,343; tho.se not of bearing age, 2,253,072. The pro-
duction in 1909 was 12,332,296 bushels, valued at

$5,969,080. The peach and nectarine trees of bearing
age in 1910 numbered 2,907,170; tho.se not of bearing
age, 2,991,090. The production in 1909 was 1,686,586
bushels, valued at $1,700,330. The number of pear
trees of bearing age, in 1910 was 1,136,151 ; those not of

bearing age 023,931. The production in 1909 wa.s 666,-
023 bushels, valuetl at $535,771. The production of

cherries in 1909 was 338,945 bushels, valued at $590,-

829; that of plums and prunes 181,188 bushels, valued

at $205,765; and that of quinces 13,484 bushels, valued

at $16,858.
The production of grapes in 1909 was 120,695,997

pounds, as compared with 41,.530,369 pounds in 1899.

The value of grapes in 1909 was $1,531,057. The grape-

vines of bearing age in 1910 numbered 11,013,576;

those not of bearing age, l,869,t;48.

The total production of nuts in 1909 was 961,137
pounds, valued at $18,9.5<j. Most of the nuts consisted

of black walnuts, hickory-nuts, and chestnuts, there

being 546,779 poimds of black walnuts produced,

valued at $7,804; 276,015 pounds of hickory-nuts,

valued at $6,081; 112,488 pounds of butternuts, valued

at $1,552; and 23,369 pounds of chestnuts, valued at

$2,762.
Strawberries are by far the most important of the

small-fruits raised in Michigan, with raspberries and
loganberries, and blackberries and dewberries ranking

second and thirtl respectively. The acreage of straw-

berries decreased from 10,837 in 1899 to 8,051 in 1909,

when the production was 14,218,768 quarts, valued at

$1,000,788. The acreage of raspberries and loganberries

decreased from 10,193 in 1899 to 8,780 in 1909, when the

production was 8,381,943 quarts, valued at $695,019.

The acreage of blackberries and dewberries also decreased

from 4,385 in 1899 to 2,973 in 1909, when the produc-

tion was 3,075,954 quarts, valued at $218,174. There
were also produced 768,259 quarts of currants, valued

at $58,288; 403,080 quarts of gooseberries, valued at

.$28,932; and 125,536 quarts of cranberries, valued at

$6,992.
Of the vegetables, potatoes are by far the most

important. The acreage increased from 311,963 in 1899
to 365,483 in 1909, when 38,243,828 bushels were pro-

duced, valued at $9,913,778. Dry edible beans are

grown in Michigan also. In 1909 the acreage was 403,-

669, from which were harvested 5,282,51 1 bushels,

valued at $9,716,315. Dry peas were produced to the

amount of 1,162,403 bushels, valued at $1,337,430.

Other vegetables of importance grown in 1909 were:

2,850 acres of celery, valued at .$488,610; 7,061 acres of

cucumbers, valued at $342,042; 4,314 acres of cabbage,
valued at $257,144; 2,850 acres of tomatoes, valued at

$217,2.56; 5,726 acres of sweet corn, valued at $147,762;
1,829 acres of cantaloupes and muskmelons, valued at

$146,801; 1,1.30 acres of onions, valued at $146,.507; and
-4,548 acres of green peas, valued at $102,263. Vege-
tables of lesser importance were asparagus, green beans,

beets, carrots, cauliflower, pop-corn, horse-radish,

lettuce, parsnips, green peppers, radishes, rhubarb,
rutabagas, squash, turnips and watermelons.
The acreage devoted to the production of flowers and

plants increased from 220 acres in 1899 to 702 in 1909,

an increase of 219.1 per cent. The total area under
glass in 1909 was 4,122,099 square feet, of which 3,922,-

772 were covered by greenhouses and 199,327 by sashes

antl frames. The value of the products in 1909 was
$1,143,764.
The acreage devoted to nursery products increase^

from 1,840 in 1899 to 3,034 in 1909, an increase of 64.9

per cent, when the value of the nurscr\' products was
$642,774. L. R. Tapt.

Wisconsin.

The surface of the state of Wisconsin (Fig. 2500) is,

in general, one of hjw relief. The lowest parts are about
600 feet anfl the highest nearly 2,000 feet above sea-

level. In the southwest quarter of the state—the
unglaciatcd part—differences in elevation from 200 to

.500 feet within a distance of a mile or two are common,
and the area is hilly in general. In this hilly part of the
state, the drainage is perfect. There are no swamps or
lakes, and, while the soil in some parts is sandy, it is

mostly a rich clay and loam derived from the decay of

limestone. In the glaciated part of the state the sur-

face is undulating, local relief of more than 100 feet
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beinil unciMumon. The drains^e is charad eristic of

^ orvl v^-u.., boinj: poorly dovolopoa. so that thoro arc

mn, n^ us n.arsl.os and suudl laU.-s. Tho so,l proscnts

variations in charartor, hx.t is mostly vory hMtiU>.

W.nl.ns to Whitson ami Hakor, the moan annual

tomiH-raturo of tho state is .13.;r varyins from ts foi

he s..utliwe.st oorner to 3'.)° for tho northoastern part

Aoeeorains to tl>e seasons, the n.eaii tem,.cMaturo is :^

follows: \Vinter, 17^^-. sprms. l'^^ ^'""'"^-', t., ,
tall, 4

-S^nithorn ^Viseons,n has a sumn.or t.anporaturo snnil

to that of central Franeo, southern C.ermany aiul the

Daiubo Vallev, while northern W iseonsm is about as

warm in summer as Lon.lon or Berlin. -;-"«;
tennierature of the state, however, resembles that ot

Sen ana ecntral Russia. The length of time from

STATUTE .•VLCS

- -s^'^^::c^:t^::in^sr^^^^j::r^i^r
-'

frost to frost varies widely, ranging from IT.-) f,o 75

davs Thus the length of tlie frostless period at lieloit

^A Miuiison is lus long a-s in the higher hills of Ceorgia

or the Valley of Virginia. It is worthy of note that the

mowing sei^son at both Bayfield an, 1 Sturgeon Bay is

h,nger than that at North Vakima, Wi.shmgton and

Hamilton, Montana, a.i.l e<|ual to that at Montrose,

while the .sea«)n at Milwaukee and Maxhson is about

the same as at llochester. New York.
,

Wisconsin has an average year y rainfall of 28 to Ai

inches, about one-half of which is m May, June, July

and August, an<l 70 per cent April to September.

Anv survey of horticulture in Wisconsin must inchide

an outline at leiLst of its history for the drvlopment or

rather the evolution of horticulture in Wis.^nsin con-

stitutes on«t of the most interesting chapters in the

annals of American horticulture.

In the middle western states, orchards and gardens

gimply movi-A westwarrl from their original homes along

the Atlantic coaat and are now merely rephc;is of the

NORTH AMERICAN STATES

parent orchards aii.l gardens. The Baldwin apple and

the Flemish Beautv pear, standards in Massachusetts

•md New York, are likewi.se standards in Ohio, Indiana

'ami Michigan. Horticulture in these states has been

and is now merely an extension of horticulture in the

"eastern states. In" Wisconsin and the upi)er Mississippi

Vallev, it has been an evolution. , ,

The first gardens in Wisconsin, planted by civilized

people wore at Cireeu Bav and on Madahne Island, one

„f the 'Apostle grou]). At these places the Jesait mis-

sionaries or their followers planted gardens, not alone

of vegetables but seeds of the ajiple and cherry Along

the shores of Madalinc Island may still bo found thickets

of cherry, offspring of the seedling trees planted by the

missionaries. . . ,.,„,„

Real horticulture dates from the coming ot settlers

from the eastern states, 1S30 to 1840, who brought

eastern varieties of apples, such as Mdwin Greening

Bellflower, King and others. These did not long

persist on the black alluvial soils first preempt;ed

by the early settlers; long winters, often with

but little snow, soon wiped out most ot tfie

earlv planted orchards until it came to be gener-

ally" believed that tree-fruits could not be grown

in "Wisconsin. The rougher broken sections ot

the state were settled later, and here orchards

planted in 184.'5 to 18.55 still stand.

The introduction of the Russian

varieties was the cause of another

set-back, at least delaying the de-

velopment of commercial horticul-

ture in Wisconsin for a generation.

The Russian apples all proved

hardy enough but also proved

generally worthless. Something of

value resulted, as there have been

saved as standard sorts Duchess,

Astrachan, Longfield, Yellow Traiis-

parent and a few others, but the

loss was greater than the gain.

During these two periods, how-

ever, there were many earnest men
who were not content to wait but,

by planting seeds, picking up strays

from fence-comers, testing, discard-

ing, created, as a result of fifty

years' effort, a new race of fruits

belonging to the state and a part of

it. The inhabitants of the upper

Mississippi Valley owe almost all

their horticulture to the tireless,

painstaking efforts of these pioneers.

The following fruits, all recog-

nized as standards in Wisconsin and

Minnesota and many of them

adopted bv other fruit sections, were

all originated in Wiscmsin: Apples-Gem Newell,

PluT^ ader, McMahan, Northwestern Greening,

Wndsor, NlUwaukee, Pewaukee, Wolf River. Crabs-

Mor Gibb. Plums-DeSoto, Springer. Grapes-Janes-

vi e B ackerries-Ancient Briton, Stcme. Raspberries

-Loudon Strawberries- Jessie From Minnesota

Wisconsin growers have the Wealthy; from Iowa, the

Patten Greening; and from Maine, «» Dudley app^s^

The period of evolution occupied fully htty years

fro n the forties to the nineties and wa.s almost wholly

confined to amateur lines, the home orchard an<l garden

In the past ten year.s the business of
^"J'nf f^'^V"^

market hius developed very rapid y. While "190;-^
(iO-acre apple orchard was the largest in the state,

orchards of 75 to 100 acres are not now ^'jo"—
^^^^

The principal orchard sections of the state Mnipr se

parts of Bayfield, Door, Chippewa, ^^ ^upaca, Sauk

llTchland, and Crawford counties m j^W'ti"" ^ '^^

counties south of Door bordering on Lake Michigan.
counties south OI uoor ummiinji « ""•— - ,- ,

f-
,

sZe of the best apple lands in the state are to be found



NORTH AMERICAN STATES NORTH AMERICAN STATES 2189

on the ri{l{;i's Ixircioring the valley of the Kickapoo
River in Crawford County. These unslaciated ridges
extend from Wauzeka to La Farge, west to the Missis-
sippi and east to Richland County. Several thousand
acres of commercial apple orchards are now being
developed in this section. Probably the most remark-
able pha.se in the development of commercial horti-

culture in ^^'isconsin is the extensive planting of tree-

fruits in Door and Bayfield coimties, both north of the
45th parallel. The acreage of tree-fruits at the present
time in Door County exceeds 7, .500 largely sour cher-
ries, inckuling one jjlantation of 670 acres of Mont-
morency and Early Richmond. The Bayfield district

comprises a narrow strip along the shore of Lake Supe-
rior from 2 to 5 miles wide and extending north and west
from Washburn to the east line of Dougkis County.
Over 600 acres of apples and cherries are now planted
here in addition to an equal or greater acreage of .small-

fruits. The success of fruit-growing in the.se districts

is clearly due to the modifying influence of lakes
Superior and Michigan.

Pears are not extensively grown in Wisconsin on
account of lack of hardiness of the tree as well as the
ravages of fire blight.

The americana-s are the only plums that can be
depended upon to bear fruit regularly in all parts of

Wisconsin. The hardier sorts of the European plum,
Primus domestica, and of the Japanese plum, Prunus
triflora, are fairly fruitful in the eastern part, notably
in Door and Kewaunee counties. The trees of the last

two species, as of those of Prunus horlulana and Prunus
angusiifotia, endure the winters throughout the state,

but the flower-bufls are destroyed whenever the ther-
mometer regi.'iters much lower than 20° below zero.

The peach and apricot are not fruitful in any part of

Wisconsin except after unusually mild winters. The
trees are frequently grown in gardens, and sometimes
attain considerable size, but they freeze back more or
less in the average winter. Trees of the apricot, imported
from Russia, have been frequently planted in Wiscon-
sin, by way -of experiment, but are nowhere fruitful.

Even if the flower-buds escape destruction, the fruit

almost invariably falls soon after setting.

The grape, with winter protection, is successfully
grown throughout southern and eastern Wisconsin,
when planted on light soil, with southern exposure.

Strawberries and other small-fruits are grown in
sufficient quantities to supply local markets and, in

addition, from 250 to 300 carloads are shipped annually
to Minnesota and the Dakotas, mainly from Sturgeon
Bay, Bayfield and Sparta.

Huckleberries and blueberries are extensively gath-
ered from wild plants in certain parts of west-central
Wisconsin, and are shipped in large quantities to cities

of the Northwest. Wisconsin is one of the chief cran-
berry-producing states. In parts of Wood, Adams,
and Juneau counties, and in less degree in Waupaca
and Green counties, the cranberry plant was native over
very large areas, and before the settlement of the coun-
try the Indians gathered the fruit extensively in bearing
years. Latterly, the wild marshes have been largely
improved by clearing and providing flooding facilities.

In some seasons the total output of cranberries from
W'isconsin ha.s aggregated nearly 100,000 barrels. The
varieties grown are mostly native, and the quality
and keeping of the fruit are excellent. In the years
1894 and 1895, the cranberry inrlustry of Wisconsin
suffered a serious check by the destruction of many
marshes by fire during an exceptionally dry period.
But the business is rallying and may, in a few years,
recover its former magnitude.
The trucking industry is confined largely to the

southeastern part of the state, mainly Racine, Kenosha
and Milwaukee counties.

Wisconsin is one of the leading cabbage-producing
states of the country, shipping annually over 5,000

carloads of the hard winter varieties. Domestic cab-
bage are also produced in large quantities for the manu-
facture of kraut. The principal producing counties are:

Browii, Columbia, Kenosha, LaCross, Milwaukee,
Outagamie, Pierce, Racine, Rock, St. Croix, and Wood.
Outagamie is probably the heaviest producer, about
40,000 tons being the annual production of recent
years. W'ithin the past few years the cabbage industry
of the southeastern part of the state has been threatened
with destruction, owing to the ravages of a relatively

new disease known as "yellows." By selection, a dis-

ease-resistent strain of winter cabbage has been secured
which stands up almost perfectly under the most
adverse disease conditions. This strain has been dis-

tributed under the name "Wisconsin Hollander."
Further trials show that similar disease-resisting strains

of the other commercial types are obtainable.
The onion industry of Wisconsin centers along the

lake shore in Kcno.sha, Racine, and Milwaukee coun-
ties, and is extending into other sections. The types of

onions usually grown are the Red and Yellow Globe,
although the white onions are raised to a certain extent.
The land best adapted for this crop is rather limited,

about 600 acres being raised aimually at the present
time. Owing to the jirofitableness of this crop, the
acreage is tending to increase. The yield to the acre
varies greatly with the fertility of the soil and the care
given the plants in their early growth. The average
yield is above 400 bushels an acre with occasional
yields running over 700 bushels. With fair market
conditions, the growers receive $200 to $500 an acre.

Forty-three per cent of all canned peas in the United
States are produced in Wisconsin. In 1909, this state
produced 1,165,055 bushels of dry peas, more than
any other state.

Goincident with the extension of fruit-planting has
come the development of selling organizations. Fruit-
selling associations, purely cooperative in character,
have been in successful operation for several years at
Sparta, Sturgeon Bay and Bayfield.

In esthetic horticulture Wisconsin compares favora-
bly with any other state. The park systems of the
larger cities receive hberal support both from the
municipalities and private gifts. About Geneva Lake,
in the southeastern part of the state, are the summer
homes of many wealthy persons, largely residents of
Chicago. Here may be found some excellent examples
of landscape art and architecture.

Public-service agencies for horticulture.

The College of Agriculture is located at Madison.
The Department of Horticulture was organized in 1889,
and is one of the most potent forces in the development
of horticulture in the state. There are eight teaching
members of the horticultural staff.

The Experiment Station is also at Madison. The
research work is varied, dealing with particular prob-
lems in the culture of the various horticultural crops.

Most of this work is carried on at Madison but a por-
tion of it is done in connection with the work at the
branch stations. Considerable work has been done
with variety testing of fruits.

The extension service is of more recent development.
Three members of the staff give most of their time to
this line of work. The organization of community
centers for the growing of pure potato seed stock,
inspection and certification of potatoes, orchard
rejuvenation, spraying demonstrations, tobacco seed-
bed sterilization, home and school ground improve-
ment, lectures and garden and fruit schools are some
of the lines of activity of the department.
The office of State Entomologist was created in 1915,

and has sole charge of the nursery and orchard inspec-
tion, the inspection of apiaries and the examination
and analysis of insecticides and fungicides. This office

is also authorized to engage in extension work.
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The Wisconsin Stato Morlioultural Society, organized

in ISlio, anil eliartereil by the state in 1S71, maintains

a bureau of information and answers all questions

on fruit-growing subnlitted to the secretary. In addi-

tion, the Society maintains ten trial orchards or

demonstration stations for the purpose of testing the

adaptability of varieties to the soils and climates of

these particular rcpions. In atldition to its annual
rejmrt. it issues a monthly magazine "Wisconsin Hor-
ticulture." This Society is purely an educational

institution and its )Hirpose is the advancement of

every branch of horticulture in the state.

Statistics (Thirticnlh Census).

The approximate land area of Wisconsin in 1910 was
3.5,3(53,840 acres. The land in farms was !>9.la per cent
of this area, or 21.0()0,0l>t) acres. Of this land in farms,
the improved land numbered ll,907,()0t) acres; the
woodland, ,5,377, .")S0 acres; and other unimproved land
in farms, 3.774,.SS0 acres. The nimiber of all the fanns
in l'.)l() wa.s 177.127, and the average acreage to a farm,
11S.9. IThe total area is 5tj,066 square miles.]

The leading agricultural crops grown in Wisconsin
are cereals, hay and forage, and tobacco. Cereals
decreased in acreage from .5,370,944 in 1S99 to 4,951,0(36
in 1909, when the production was valued at $73,141,919,
or 49.3 per cent of the total value of all crops. Hay and
forage increased in acreage from 2,397,982 in 1899 to

3,079,102 in 1909, when the production was v.alued at
S40,St5(j,396, or 27.5 per cent of the total value of all

crops. Tobacco increased in acreage from 33,830 in

1899 to 40,458 in 1909, when the jjroduction was valued
at §3,855,033. The value of the forest products of the
farms in 1909 was $9,559,428, as compared with
§6,116,033 in 1899.

Horticultural crops grown in Wisconsin are fruits

and nuts, small-fruits, jiotatoes and other vegetables,
and flowers and plants and nursery products. The
value of the fruits and nuts produced in 1909 was
§2,130,935, as compared with $284,024 in 1899. Small-
fruits decreased in acreage from 12,389 in 1899 to

6,305 in 1909. when the production was 9,782,779
quarts, valued at $765,437. The total acreage of

potatoes and other vegetables in 1909 was 360,312,
and their value, $12,511,816. E.xcluding potatoes, the
acreage of other vegetables increased from 39,578 in

1899 to 70,123 in 19()9, when the production was valued
at .54,593,865. Flowers and plants and nursery prod-
ucts increased in acreage from 930 in 1899 to 1,007 in

1909, when the i)roduction was valued at $893,866.
The total qu.antitv of orchard - fruits produced in

1909 was 2,343,517" bushels, valued at $2,087,202.
Apples contributed about 95 per cent of this quantity,
and cherries most of the remainder. Apple trees of

bearing age in 1910 numbered 2,4.30,2.32; those not of

bearing age, 1,408,726. The production in 1909 was
2,232,112 bushels, valued at $1,896,681. The number of

cherrj' trees of bearing age in 1910 numbered 290,495;
those not of bearing age, 148,775. The production in

1909 was 81,340 bushels, valued at $1.52,1 19. The pro-
duction of other orchard -fruits in 1909 w.as: 15,907
bushels of phuns and prunes, valued at $20,944; 12,902
bu.shels of pears, valued at $16, .551; 9.56 bushels of

j)eaches and nectarint^s, valued at $552; 100 bushels of
apricots, valued at §211; and minor quantities of quinces
and mulberries.

The production of grapes in 1909 was 701,329 pounds,
valued at S25,.537. The vines of bearing age in 1910
numbered 148,348; tho.se not of bearing age, 63,098.
The total production of nuts in 1909 was W)9,428

pfjunds, valued at $18,106 The nuts contributing to
this production were: 496,722 pounds of hickory-nuts,
valued at §15,0.54; 86 086 pounds of black walnvits,
valued at §1,617; and 20,310 pounds of butternuts,
valued at §4.50,

Strawberries are the most important of the small-

fruits iirotlucetl in Wisconsin, with cranberries second
in importance. The acreage of strawberries decreased
from 3,508 in 1,S99 to 2,863 in 1909, when the pro-
duction was 5,1,88,117 q\iarts, valued at $434,971.
Cranberries decreased in acreage from 5,821 in 1899 to

1,089 in .1909, when the production was 2,549,344
c^uarts, valued at $127,212. llasi)berries and loganber-
ries decreased in acreage from 1,616 in 1890 to 964 in

1909, when the production was 1,053,880 quarts, valued
at $114,578. Other small-fruits produced were: 408,-

119 (juarts of blackberries and dewberries, valued at

$48,707; 383,982 quarts of currants, valued at .$31,078;

and 107,708 quarts of gooseberries, valued at $8,751.

Potatoes, the most important of the vegetalsles in

Wisconsin, increased in acreage from 2.56,931 in 1890 to

200,185 in 1909, when the production was 31,968,195
bushels, valued at $7,017,754. The production of the
most important of the other vegetables was: 10,506
acres of cabbage, valued at .$686,296; 11,182 acres of

green peas, valued at $321, .324; 6.50 acres of onions,

valued at $95,595; 3,789 acres of sweet corn, valued
at .$83,502; 1,.563 acres of cucumbers, valued at $82,735;
363 acres of tomatoes, valued at $42,300; 137 acres of

celery, valued at $30,570; 187 acres of cantaloupes and
muskmelons, valued at $25, .591; 685 acres of turnips,

valued at $19,888; 497 acres of green beans, valued at

$16,067; 87 acres of a.sparagus, valued at $11,498; and
168 acres of watermelons, valued at $1 1,355. Vegetables
of less importance are beets, carrots, cauliflower, pop-
corn, horse-radish, radishes, rutabaga.s, and spinach.
The acreage devoted to the production of flowers

and plants increased from 194 in 1890 to 252 in 1900.

The total area under glass in 1909 was 2,007,310 square
feet, of which 1,875,858 were covered by greenhouses
and 131,452 by sashes and frames. The value of the
flowers and plants produced in 1909 was $592,830, as
compared with $270,872 in 1899.

Nursery products increased in acreage from 736 in

1899 to 755 in 1009, when the products were valued
at $301,027, as compared with $85,087 in 1899.

Fkedekic Cranefield.

WEST NORTH CENTRAL STATES.

Minnesota.

The surface of Minnesota (Fig. 2501) is gently undu-
lating, except in the extreme northwestern part, where,
in the Red River Valley, are large, fertile, level prairies.

Its roughest agricultural land is foimtl in the eastern
part, along the Mississippi River, and in many places

the bluffs reach a height of 400 feet above the valley.

About one-half the state, embracing the northeastern
and eastern parts, was originally heavily timbered,
and much timber still remains in the northeast, while
many scattered groves of timber will be found else-

where, especially along the rivers.

There are many lakes, the number of which has been
estimated at 10,000. These lakes and the timber in the
northern part of the state afford excellent camping-
grounds and are visited by thousands of people from the

cities of the state and from many states farther south.

They are especially numerous in the central an<l north-

em parts, where they greatly modify the climate of

lands in their vicinity. There are great variations of

climate between the extreme northern half, where the

summers are very short, and the southern half, where
killing frosts seldom occur before the first of October.

The winters arc generally pleasant, but occasionally

severe, and 40° below zero is sometimes experienced.

The soil is generally rich and well adapted to a variety

of crops, but it is very variable, and there are some
extended areas in the nf)rthern jiart where there is much
sandy land that should never be used for agriculture,

but shouhl rather be devoted to forestry or turned into

forest .and game preserves. The undulating surface,
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variety of gooil soil luul vegetation, and abundance of

lakes, affoRi many very picturesque and beautiful loca-

t ions for successful horticulture.

The annual precipitation averages about 25 inches,

and is well distril)uted diu-ing the growing season. The
snowfall is hght, and what falls remains usually during
the winter. The spring usuallj- opens early, and the

transition from winter to spring is very ra])id. The soil

at St. Paul and southward can generally be worketl by
April 15, and frequently earUer. The summers and
autumns are bright and sunny, and vegetation grows
with great rapidity.

Currants, gooseberries, raspberries, blackberries,

Btrawberries, juneberries, americana plums, and the
frost or river-bank grapes are native fruits that are found
wild in abundance in favorable locations throughout the

2501. Minnesota, showing the best developed horticultural parts.

state. Most of the well-known cultivated sorts of the
five species first named do well vmder cultivation, and
large quantities are raised for home consumption and
are profitably marketed. -The Concord, Worden,
Delaware, and grapes of similar character, are ea.sily

raised in the many good locations along the lake shores
and the river bluffs, and this is an important industry,
notwithst.-mding the fact that the grapes have to be
covered in winter, which adds somewhat to the expense
of culture. However, on account of the peculiar

adaptability of the Delaware grape to some of the soils

and to the climate, it is raised with profit in competition
with the growers of the ea-stem states, though the Con-
cord is not high enough in price by one cent a pound to

permit of this to any great extent.

Apples are raised on a commercial scale in southern
and eastern Minnesota, the high, rolling land in the

southea-stem part being especially well adapted to their

cviltivation. The varieties of the eastern and central
states generally prove a failure here. The Duchess of
Oldenburg is the standard of hardiness in apijles, and
can be grown successfully in good locations as far north
as St. Paul, and in a small way 100 miles farther north.
The Talman Sweet is raised to some extent, but is liable

to suffer in severe winters. The Minnesota seedling
apple known as the Wealthy is generally the most profit-

able kind grown. (See Gideon, page 1577.) A great
many Russian varieties were formerly planted, but
have proved unsatisfactory in most cases and very few
are now grown. The hardiest variety of this origin so
far found is the Hibernal, which represents a class of

sour autumn apples that will thrive on suitable soil in

almost any part of the state. The Charlamoff is another
very hardy early autumn apple of the same class.

Such hybrid crabs as the Transcendent, Gideon No. fi,

Minnesota, Florence and Lyman, may be successfully

grown in suitable locations and soil over most of the
state. Considerable attention is being given to top-
grafting on hardy stocks, such as Virginia, Hibernal and
Gould Crab. This has proved a good method in many

parts of the state and in the northern
part appears to be the best way to

establish apple orchards. Some good-
sized apple orchards are found along
the Mississippi River in southeast Min-
nesota and in the Lake Minnetonka
regions. The fruit associations about
Lake Minnetonka alone do a business
of .$.50,000 to $75,000 a year.

The americana class of plums is found
growing wild all over the state, and
the fruit is gathered in large quanti-
ties. The cultivated sorts of this class

are easily grown everywhere. Wild
plums can generally be obtained in

abundance in autumn at about $1.50 a
bushel. There is no variety of any
other class of plums that is appreciably
cultivated, although in very favorable
locations a few of the Japan and domes-
tic sorts are grown.

Cherries may be successfully grown
on a large scale in extreme southeastern
Minnesota, and there are some com-
mercial orchards there, but generally

throughout the state the fruit-buds are

so injured in winter that the trees are

unproductive, although they may make
a very satisfactory tree growth.

Pears usually bhght to death early,

and there is no variety that is gener-
ally cultivated. Several of the Russian
pears are as hardy as the Duchess
apple, but they have died, so far as

they have been tried, from blight be-
fore becoming very productive. Apri-

cots are not sufficiently hardy.
The most common injury to trees is known as sun-

scald of the trunks, which often causes severe loss. It

is easily avoided by shading the trunks. Blight seri-

ously injures some varieties of apples. Winter-pro-
tection of various kinds is important and carefully

attended to by the best horticulturists.

Vegetables of all the kintls grown in the northern
states are very easily raised, and the display of these

products in the large markets is excellent. Cabbage,
cauliflower, celery, peas, lettuce, potatoes, beans, corn,

cucumbers, tomatoes, squash, wateiTnelons, musk-
melons and eggplant are to be had in abundance, and
the markets are often glutted with them. Native musk-
melons and tomatoes occasionally retail at 10 to 15

cents a bushel. The canning of vegetables is becoming
an important industry at several points. The climate

seems to be especially favorable to vegetables, and there
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is much less trouble from disease thsin in niiitiy more

iuuniil sect ions. There are two vpRotiiblc-firowers'

jissocialions in tlie state. The Miniu-apolis anil St.

Paul :u-!sooiations, wTiich have a nn'mhcishi]) of over

2lX), have been very instniim-ntal in netting a more

unifonn and bettergrade of jiroduee on tlie market.

While thev do not attempt to set tlie price of produce.

they have proved of much value to the trucking

interests both in raising and marketing jiroduce.

One of the important crops of the slate is potatoes.

These are grown quite largely in the Reil River Valley

and in the section of country north and northeast of

Minneapolis nearly to Duluth. Large (inantities are

shippeil t^outh and West for seed purposes. Special

potato organizations have taken hold of the work and

are building an important business.

The growing of vegetables under glass has increased

greatly in the jia.st few years. Lettuce, tomatoes, and
cucumbers are the principal crops grown under glass,

although mint, cress, radishes, and parsley are grown

to some extent, and find a ready market. A mnnber of

larger growers liave installed irrigation systems in their

greenhouses and find tliem very satisfactory. They
are also used to some extent for outdoor crops. Proba-

blv ?8()0,000 to .S1,0(J(),00() is invested in the business.

"Mushrooms for market are grown to a considerable

extent about the Twin Cities. One of the largest pure-

culture mushroom-spawn plants in the country ia

located in St. Paul. This same plant grows large

quantities of mushrooms for market.
There are something over 100 nurseries in Minne-

sota, totaling about 3,000 acres of land and ranging in

size from an acre or less to 2.M or 300 acres of actual

nurserj' stock. Large importations of bulbs and plants

are made from Europe and from outside the state each

year. Up to the present time, much of the nursery

stock except fruit has been propagated outside the

state. With the advent of more greenhouses in con-

nection VN-ith the business, much more stock is now
propagated at home. Nearly all nurseries doing a large

business have established landscape-gardening tiepart-

ments to h.indle their incre:using work along ornamental

lines. A number of nurseries have been established

specializing only in ornamental shrubs, peonies, iris and
perennials.

The demand for ornamental horticulture is consider-

able and rai)idlv increasing, giving investment to at

least §1,000,000 in the greenhouse business, besides

large quantities of flowers and plants purchased out-

side the state and sold through retail flower-stores.

Carnations, violets and chrysanthemums are grown in

large quantities. A limited amount of sweet peas,

snapdragons, and the like, are also grown and easily

disposed of. Large quantities of bulbs, such as tulips,

narcLssi, and Easter lilies, are forced principally for

Christmas and Easter. Roses and some other flowers

are brought in from growers outside of the state to a

considerable extent, although there are a number of

large growers in the state. Peonies, dahlias, asters,

sweet peas and iris are grown in large quantities out-

side for cut-flowers. The demand for these has devel-

opd a number of specialists who supjily the very best

cla.ss of material. Minneapolis and St. Paul each have

strong florist associations.

The love for horticulture is also shown by the immense
sums spent by the cities and small towns for public

parks. Minneapolis alone has 3,8(J0 acres of city parks,

50 miles of driv(» and l,30o acres of lake surface. St.

Paul, Duluth, and other cities and towns of the state

will easily bring the park acreage up to !S,000 or 10,000

acrM. Be.sid(« this, there are three or four stale parks,

containing .something over 1 ,0(K) acres, and about 44,000

acres of forest reserve, a part of which is used as a
natural public park or playgroimd. These parks arc

visitwi by several millions of persons each year, and
undoubtedly exert much influence.

Public-service agencies for horlicidture.

The University of Minnesota is at Minneapolis,

and in ISdO the Dci)arlmcnt of Agriculture was
established at St. Anthony Park about 3 miles from the

main campus. Here are located the Ex-periment Sta-

tion, School of Agriculture, and College of Agriculture.

Although the Agricultural Department was established

in 1809, it was not of much importance until about

ISS"), when a part of the present farm was purchased

and the llrst School of Agriculture established in 1889.

There are sub-stations at Crookston, Morris, Grand
Rajjitls, Waseca, and Duluth. A trial fruit station is

maintained at Owatonna. This Wius originally used for

raising apple seedlings, but this work has now been

taken over by tlie Fruit Breeding Farm at Excelsior

and the Owatonna Station is used only as a trial sta-

tion.

Schools of agriculture are maintained at Crookston

and Morris, in which horticulture is taught to some
extent. Horticulture is taught in most of the high-

schools in the state having agricultural courses. School-

gardens and nature-study classes in some form or other

are to be found in nearly all schools.

The Extension Division of the Agricultural Depart-

ment has a horticulturist who holds institutes, short

course lectures, and demonstrations in horticulture

throughout the state. Members of the regular Station

staff aiti in this work to some extent.

Several hundred farmers' clubs scattered throughout

the state are aiding in the sjiread of better agricul-

tural methods. Many of these clubs have sjiecial horti-

cultural i)rograms and committees and study horticul-

tural jiroblems systematically.

The Minnesota State Horticultural Society is a very

strong and pojjular organization. Great interest is

taken in the raising of seedling apples, and at some of

the state fair meetings more than 300 separate varieties

of Minnesota origin have been shown. A number of

years ago $1,000 was offered for a seedling winter

apple, especially adapted to Minnesota conditions. No
one has yet been able to claim the prize. One hundred

dollars is offered as a ijrize for a seedling plum of certain

qualities, and about $1,000 in prizes are offered for the

encouragement of apple-growing. The Society has

some eight or ten trial stations operated in different

parts of the state at which new fruits, flowers, and so

on, are tested. Through the reports of the superin-

tendents of these stations, a fair index of the value of a

plant for general use may be obtained. There are a

number of local horticultural societies in the state

besides a state florist society, which affiliate with the

State Horticultural Society. There are also two or

three vegetable associations.

The legislature of 1907 appropriated $16,000 for

buying land for a fruit-breeding farm. Near Excelsior,

77.89 acres were purchased and equipped with green-

house, hou.se, storage-cellar, barn and other buildings.

Large numbers of seedling strawberries, plums, rasp-

berries and apples are being grown there. The seedUng

apples are just beginning to fruit, but very promismg
seedling plums, strawberries and raspberries have

already been produced and are distributed over the

state. Excellent results have been obtained and its

usefulness is just beginning. Nearly the whole acreage

is now in seedling fruits bred at this farm.

Slatistir.t (Thirlt'cnlh Census).

In 1910 the approximate land area of Minnesota was
.51,749,120 acres. The land in farms was 27,675,823

acres, or 53.5 per cent of the land area. Of the land

in farms 19,643,533 acres were improved; 3,922,391

acres were in woodland; and 4,109,899 acres were unim-

proved. The number of all the farms in the state in

1910 was 156,137. The average acreage to a farm was

177.3. [The total area of the state of Minnesota is

84,682 square miles.)
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The leading agrieultural crops are cereals, hay and
forage, and forest products of the farms. In 1909, 51.6

per cent of the improved land, or 10,139,850 acres were
occupied by cereals and the valuation of the production
was $140,864,148, which was 72.8 per cent of the total

value of all the crops. The acreage of hay and forage

increased from 3,157,690 in 1899 to 3,946;072 in 1909,

an increase of 25 per cent, when the production was
valued at .S26,724,801, or 13.8 per cent of the total value
of all crops. The value of the forest products of the
farms in 1909 was $5,181,508, as compared with $2,602,-

335 in 1899. In 1909 flaxseed was produced to the
amount of 3,277,238 bushels, valued at $4,863,328.
The horticultural crops produced were fruits and

nuts, small-fruits, vegetables including potatoes,

flowers and plants and nursery products. The value of

the fruits and nuts produced in 1909 was $813,971, as

compared with $125,240 in 1899. Small-fruits increased

in acreage from 3,092 in 1S99 to 3,738 in 1909, when the
production was 4,476,575 quarts, valued at $493,406.
In 1909 the total acreage of potatoes and other vege-
tables was 269,713 and their value $11,044,391. Ex-
cluding potatoes, the acreage of the other vegetables

was 46,021, and their value $3,359,052, both acreage
and value being materially greater than in 1899.
Flowers and plants and nursery products increased in

acreage from 1,270 in 1899 to 4,017 in 1909, when the
value of their products was $1,466,949.
The total quantity of orchard fruits produced in 1909

was 1,066,659 bushels, valued at $801,112. Apples
contributed 97.9 per cent of this quantity, and plums
and prunes most of the remainder. The apple trees of

bearing age in 1910 numbered 1,380,396; those not of

bearing age, 1,.571,816. The production in 1909 was
1,044,156 bushels, valued at $769,114. The phmi and
prune trees of bearing age in 1910 numbered 233,736;
those not of bearing age, 167,926. The production was
19,920 bushels, valued at $27,808. Other orchard-fruits

produced in 1909 were 1,526 bushels of cherries, valued
at $2,973; 559 bushels of peaches and nectarines, valued
at $659; 400 bushels of pears, valued at $465; and
apricots, quinces and mulberries in minor quantities.

Grapes were produced to the amount of 293,805
pounds in 1909, valued at .Sll,021. In 1899 the pro-
duction of grapes was 573,272 pounds. The number of

vines of bearing age in 1910 was 61,916; those not of

bearing age, 35,950.

The nut industry is not an important one in Minne-
sota, the total production in 1909 being 81,555 poimds,
valued at $1,838. The most uuportam of the nuts is

the black walnut which produced in 1909, 65,074
pounds, valued at $1,490. Other nuts which are grow-
ing in Minnesota in very limited quantities are the
liutternuts, hickory-nuts, chestnuts and others of

more or less importance.
Of the small-fruits grown in Minnesota, strawberries

are by far the most important, with the different

raspberries ranking next. The acreage of strawberries
increased from 1,302 in 1899 to 1,873 m 1909, when the
production was 2,730,099 quarts, valued at $268,772.
The acreage of raspberries and loganberries increased
from 1,115 in 1899 to 1,388 in 1909, when the produc-
tion was 1,340,469 quarts, valued at $178,689. Other
small-fruits produced in 1909 were 182,825 quarts of
currants, valued at $19,783; 1.39,741 quarts of black-
berries and dewberries, valued at $17,696; 60,661
quarts of gooseberries, valued at $6,412; and 22,112
quarts of cranberries, valued at $1,981.
Of the vegetables, potatoes far exceed any of the

others. The acreage of potatoes incrca.sed from 146,659
in 1899 to 223,692 in 1909, when the production was
26,802,948 bushels, valued at $7,685,2.59. The more
important of the other vegetables produced were 1,099
acres of onions, valued at $1.82,069; 2,315 acres of
cabbage, valued at $128,430; 4,697 acres of dry edible
beans, valued at $124,996; 2,829 acres of sweet corn,
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valued at $62,387; 1,190 acres of cucumbers, valued
at $59,512; 499 acres of tomatoes, valued at $52,631,

and 453 acres of cantaloupes and muskmclons, valued
at $41,913. Vegetables of minor importance were
asparagus, green beans, beets, carrots, cauhflower,

celery, pop-corn, lettuce, green peas, radishes, rhubarb,

squash and watermelons.
The acreage devoted to flowers and plants increased

from 143 in 1899 to 163 in 1909, an increase of 14 per

cent. The total area under glass in 1909 was 1,419,196

square feet, of which 1,332,758 were covered by green-

houses, and 86,438 by sashes and frames. The value of

flowers and plants produced in 1909 was $603,935, a3
compared with $288,055 in 1899.

The acreage occupied by nursery products in Minne-
sota increased from 1,127 in 1899 to 3,854 in 1909, an
increase of 242 per cent. The value of the nursery-

products in 1909 was $863,014, as compared with
$383,105 in 1899. LeRot Cady.

Iowa.

Iowa (Fig. 2502) is nearly a rectangle, about 200
miles north and south between the parallels 40° 36'

and 43° 30', and 300 miles east and west, bordered
on the east by the Mississippi and on the west
by the Missouri and Big Sioux rivers. Its extreme
elevations are 444 feet in the southeast comer and
1,694 feet at the highest point near the north-

west comer, the average elevation being about 800
feet above the sea. The annual rainfall, coming
largely from the moist airs of the Gulf, varies with
the altitude; in the southeast corner, 37 inches and in

the northwest comer, 27.37 inches, at Des Moines,
32.66 inches, which last is nearly the average for the

state. The annual temperature is 51° in the southeast,
44° in the northwest and 40° at Des Moines, also about
the average of the whole state. The surface is a gently

undulating grassy plain, well drained by numerous
streams flowing into the rivers at its borders. All these

streams are bordered more or less broadly with belts of

native timber, often many miles in width along the
lower parts of the larger ones. The divide between the
streams flowing eastwardly and those flowing west-
wardly is a Une running from a little east of the north-
west comer, southwardly to about the middle of the
state at the south Une, draining three-fourths of the
state into the Mississippi and one-fourth westwardly.
The entire surface, except a short and narrow belt

along the Mi-ssissippi at the northeast corner, is deeply
covered with glacial drift, the depth varying from a few
feet to 200 feet or more. In about half the state this

drift is overlaid more or le.ss deeply with a pccuhar
deposit called loess, this being mainly in the south and
extending north on the west side, and in a narrower
belt on the east, to the north line of the state. There
are no other regions the size of Iowa which contain
fewer acres imfit for agriculture; which is as profitable

in the northern as in the southern part.

Horticulture is, however, profoundly affected by a
region of glacial drift which, coming in from the north,
occupies much more than half of the state; embracing
that part of Iowa lying north of a line drawn from
about latitude 42.5° (Sioux City) on the west, to 41.5°

(Des Moines) in the central part, thence to the north-
east corner of the state, latitude about 43.5°. In
this new drift soil, fruit-growing is much more difficult

than in the loess regions above mentioned. During
the past few years, however, artificial drainage in this

region has been rapidly developed, making it one of

the richest agricultural sections in the Union and greatly
increasing the range of horticultural possibilities.

There, while statistics are still unavailable, are found
the greatest development of the americana (native)
plums, strawberries, goo.seberries and currants, in this

state, with splendid home market. Hardy varieties of
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apples :u«i praiH'S, hyhriil plunis, ra.-spbi'nii's, and hlack-

lH>rries an' boinjr siicivssfully iilantod, tlnmj;h not yet

in surtiricnt quantity to supply the local diMuanil.

The most favoraWo rofjions for the appio aro found
in thr southwest ;uui southeast alonn the Missouri,

Mississippi and Des Moines rivers, where the so-called

"blutT deposits" have their S'eatest development.
This is a lijrht-eolored, porous soil which endures
drought and Hood, and is especially friendly- to the
apple, the cherry, and the grape, and, in fact, all fruits

of the region. The leading varieties of ajjples in the
older coniniercial orchards arc Jonathan, (irinies. Hen
Da^^s, Gano. Winesap antl Black Twig, probably
ranking in value according to the order nanietl. Of
late, Delicious, Staynian, and Ingram have been vvvy
freely planted in the southern part; while in the north,
Wealthy, .Malinda. and Northwestern Clreening are

most prominent. Sjjraying is generally carried on in
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the larger centers but clean tillage in the older orchards
is rather the exception than the rule.

The sour cherry occupies second place in Iowa fruits

and promises most rapid development. EspeciaUy
successful wherever the loess soil is found, it does not
reach commercial importance beyond latitude 42.5°

(Sioux City and Dubuque) on the west and east of

the state, the line of success (lroi)i)ing about 1° of

latitude southwardly in the center of th(^ state, where
the newer drift has overlaid the loess. By reiison of

the failure of cherry in the northern half of the state,

there is a splendid market, practically inexhaustible,

at goo<l margin, for all suri)lus cherries grown in the
.southern half. Early Richmond is by far the most
valuable, with Montmorency second and English
Morello third. Sweet cherries do not .succeed.

The plum, while of considerable annual value, is

not strictly a commercial fruit of Iowa. Being the
native home of a large number of jjuro americana
varieties, this ola.ss of course finds its gn^atest di^velop-

ment within the state, especially the northern part.

Of these, Terry, De Soto, Wyant, Hawkeye, Wolf and
Hammer remain most prominent, with Wild Goo.se

leading the Chickasaw or narrow-leaf type, 'i'he

many fine hybrid plums promise to V)ring Iowa forward
as one of the principal plum-growing sections of the
Middle West.

The culture of the iieacli, domesti(^a and Japanese
l)lums does not reach north much beyond latitude 41.5°,

though it is (Hishing .steadily northward by the adop-
tion of newly introduced seedling varieties. The peach
is di'veloping considerable commercial importance in

the extreme southern ))art, while the domestica and
.Ia])anese plums are <liH'reasing in favor owing to the
lack of hardiness and strong tendenc)' to rot.

Bears, while rather freely ])lanted throughout the
loess soil sections of the state, have become commer-
cially prominent t)nly in a few limited areas, notably
the bluffs along the river south of Des Moines and near
the eastern border from Davenport southward. The
largest individual jjear orchard at jiresent includes over
100 acres, owned by B. A. Matthews, of Knoxville,
largely Kieffer, from which eight to fifteen carloads
are shipped annually. Generally, however, the soil is

found too heavy for successful pear-culture; only the
thin-soiled bluffs and hillsides

can be recommended for pear
orchards, and these must be
seeded down and sometimes
root-pruned to prevent disas-

trous blight.

Practically aU parts of the
state can produce good grapes,

though the centers of commer-
cial vineyards are largelj' con-
fined to the regions .surrounding

Council Bluffs on the west and
Des Moines in the central part.

Concord, Moore Early and Wor-
<len comprise fully 90 per cent
of the planting, the Concord.
|)roving most reliable, Moore
Early generally most profitable

an acre.

Next to sour cherry and hybrid
plums, the most rapid advance-
ment is now being made in the

Elanting of the blackcap rasp-

erries. About fifteen years ago,

thousands of acres were devoted
to this fruit throughout the
south central belt of the state,

but low prices, due to an un-
developed market and the gen-
eral spread of the anthracnose
fungus disease, discouraged fruit-

growers. Plantations destroyed by the disease were
not replanted, causing a decided decrease in raspberry-
production. Prices have since been going steadily

upward until now with prospect of netting from S200 to

$350 an acre annually with favorable seasons and good
care, rather extensive planting is again resumed. On
account of the exceUenf outlet to the north for surplus
fruit, besides a splendid home market, it is hkely that
Des Moines will remain the principal raspberry center.

Cumberland first, with Gregg a close second, and Kan-
sas for early fruit, constitute the bulk of the planting.

Shallow cultivation and summer mulch to protect
against drought at harvest time, bring best results.

The fruits which have been and are likely to remain
most prominent commercially over the state are the

apple, tlie cherry, grapes, strawberries, and raspberries.

Almost without exception, the perishable fruits are

grown in greatest volume near the large market centers

of the state, the only prominent exception being in the

case of cherries and grapes extensively grown for annual
shipment to northern and northwestern markets,
extending into Mirmesota and the Dakot:is. The three

I)rincipal centers of commercial cherry- and grape-
culture are: (1) along the Missouri River, on the west,

from Sioux City down to the Missouri line; (2) along
the Mississip|)i and some of its Iowa tributaries, from
Davenport southward; and (3) in the vicinity of Des

STATUTE f^tL£S
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Moines. Small-fruits, figuroil on tlie biisis of actual
consuniiition and based on an average for tlic state,

will probably exceed in value all the tree-fruits com-
bined, the small-fruits being limited to no particular

area l)ut successfully grown for home use and local

market in all parts of the state.

The ,\thi.ntic seaboard, with its 200 years of seedling

orcharti jiroduction before budding antl root-grafting

became common practice, was enabled through neces-

sity, by seedling selection, to develop its "apple kings"
and other fruits, all specially adapted, by reason of

such seedling selection, to the soil and climate of the
region. The first surprise and disappointment came to

the early settlers of Iowa when they discovered that
the fruits, so desirable and profitable in the East, either

winter-killed or proved quite barren in this region.

The later introduction of pure Russian fruits under the

auspices of a misguided state official, proved a complete
failure with few exceptions. The shock horticulture
received from t hese two experiences retarded t he develop-
ment of the pomologv' of the state. The introduction of

budding and root-grafting by nurserjTaen in projjagating
all fruit-trees terminated compulsory seedling selection.

Gradually, as the needs of this great inland prairie

region of hot dry summers and fierce changeable win-
ters were realized, enthusiastic and devoted breeders
have been at work with the result that Iowa and her
sister states are now experiencing a far greater degree
of practical pomological development than any other
region in the western hemisphere.
The rich soils and abundant rains during the growing

season invite the extensive development of market-
gardening. The fast-growing cities, the gradual west-
ward trend of manufacturing, and the numerous can-
neries scattered over the state, offer a splendid and con-
stantly increasing market. Heretofore the first impulse
of practically every agriculturist was to devote himself
wholly to corn, grain and hve-stock, and it has been only
in these limited areas where general agriculture could
not be pursued with most satisfactory results, that
commercial fruit-growing and market-gardening re-

ceived deserved attention. Gradual!}', with the steady
increase of land values, demanding more intensive
farming, and the dissemination of the knowledge that
one must conserve and husband the resources of the
soil, fruit and vegetables are becoming more generally
developed. The best fruit sections of the state are

those most i)rominent in market-gardening because
land values are the highest and modem economical
methods have proved the need of constant cultivation
leading to intercrops of vegetables of highest market
values. The most important vegetable is the potato,
successfully grown on new land in all parts of the state.

Sweet corn is grown in small quantities in all sections

to supply abundantly home needs and local markets,
while in the vicinity of canning-plants, most numerous
in the central and northern part of the state, many
thousand acres are devoted to this product. Generally,
beans, peas, and tomatoes are also grown rather exten-
sively in thevicinityof the canneries. Onion-, celery- and
watennelon-culture are advancing in importance, being
rather general over the stat^ in a limited way, thougli
reaching a stage of considerable importance along the
eastern border, centralizing in the vicinity of Muscatine
along the Mississippi River.
The nurserj' business has had large development in

the state of Iowa. At Shenandoah, near the southwest
corner of the state, are two of the largest wholesale
nurseries found in the West. Other important nurseries
are carried on at Des Moines, Charles City and other
places, while small establishments are found in almost
every county.

Puhlic-aervice agencies for horticulluTe

.

The land -grant college in Iowa and the Iowa
Experiment Station are located together at Ames and

work in close harmony. At present there are eleven
men on the horticultural staff of the College engaged
in instruction work. The ])omolog>' section has one
sub-station in connection with a leased orchard at
Council Bluffs, where problems in orchard and soil

management are especially studied. The number of

horticultural bulletins is at present eight, all published
within the last ten years.

The State College at Ames is the only school giving

special instruction in horticulture. The State Teachers
College at Cedar Falls gives horticultural work in

connection with agriculture, but no special course in

horticulture. At present, horticulture is taught in over
150 high-schools of the state. Beginning with the fall of

191.5, similar instruction will be furnished in some 800
schools of the state, in compliance with a law lately

enacted.
The State Horticultural Society receives from the

state $4,000 annually for its use. It holds its annual
meeting in December of each year and prints a report

of its own proceedings, as well as of its four subordinate
district societies.

The extension work in horticulture is handled through
the division of agricultural extension of the Iowa State
College. At the present time there are three men on the

extension staff in pomology and truck crops. The work
of these men is supplemented by the assistance of other
members of the college and experiment station staffs

and consists of farm in.stitutes, short courses, orchard
and garden demonstrations, farm tours, and so on.

The inspection service in Iowa is handled through the
office of the State Entomologist and apphes strictly

only to injurious insects, though the nurserymen, in

cooperation with the State Entomologist, have main-
tained inspection for injurious diseases.

A very important work not connected with state

institutions has been conducted by C. G. Patten,
assisted by support from the State Horticultural
Society, the state and the. general government. There
are about 20 acres near Charles City thickly planted
with cross-bred and selected stock, chiefly of apples,

pears, plums and cherries, with more or less of many
other kinds of fruits and plants. A number of apples
originated at this experiment station have entered into

general use in large sections. There has also originated

at this station a new race of pears by crossing the
Chinese sand pear with American sorts of better flavor.

Several generations of trees are growing which are

entirely hardy and blight-proof in the extreme north
of the state, so that there is promise of plenty of good
pears in the near future in the orchards of Iowa.

Statistics (Thirteenth Census).

The approximate land area is 35,575,040 acres. The
land in farms is 95.4 per cent of the land area, or 33,-

930,688 acres. Of the land in farms 86.9 per cent, or
29,491,199 acres, are improved; 2,314,115 acres are in

woodland; and 2,125,374 acres are classified as unim-
proved land in fanns. The number of all the farms in the
.state in 1909 was 217,044, there being 156.3 acres in the

average farm. [The area of Iowa is 56, 147 square miles.]

The leading agricultural crops are the cereals and
liay and forage. In 1909 the acreage devoted to cereals

was 15,041,0.39, or 51 per cent of the improved land. The
value of the cereal products for the same year was
.$230,205,315, which was 73.2 per cent of the total value
of all crops. The acreage devoted to hay and forage

was 5,046,185 in 1909 and the value of the products
.$59,360,225, which was 18.9 per cent of the total value
of all crops. Sugar crops were raised to the extent of

7,276 acres, the production being valued at $208,283.
The value of the forest products of the farms in 1909
was $3,649,032, which was 1.2 per cent of the total value
of all crops.

Horticultural crops grown are fruits and nuts, small-

fruits, vegetables, including potatoes, and flowers and
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plants aiul nursery prinlucts. The value of the fruitrS

and nuts puxlueiHl in 1909 was S4,t)r>0.875, as compared
with S2,l)J;{,7oO. tlieir \alue in 1899. The acreage
devottxi to ve{Ietabl^s, incliulinji potatoes ami sweet.

potatws and yams, was, in 1909, 'Jo2,U4:5 and their

value S12.1V_M,40S, thus niakiiis vegetables by far the
mast important of the hortieultmal crops grown in

Iowa. iSmall-fruits decreastnl in acreage from 9,1)3.') in

1S99 to T.l'll in 1909, when the value of their protlucts

was S9l>l),S94. As an industry, the growing of flowers

and plants and nursery products was of more im-
portance than that of snuill-fruils. The value of

flowers and plants and nursery- protlucts in 1909 was
$1,503,305 as compared with 1939,499, their value in

1899.

The total production of orchard-fruits in Iowa in 1909
was 7,234,168 bushels, valued at $4,283,873. Ajjples,

the most important of the orchard -fruits, produced
6,74t),6t>8 bushels alone, which was more than nine-
tenths of the total |)roduction. The value of tlie apple.s

prmluced in 1909 was .?3,.'),'')(),729. Cherries, the next
orchard fruit of importance, proiluced 260,432 bushels,

valued at §455,022. The production of pliuns and
prunes in 1909 was 158,036 bushels, valued at $192,421;
that of pears, 44,449 bushels, valued at $58,777; that
of peaches and nectarines 23,180 bushels, valued at
$24,950. In addition, apricots were produced to the
value of $942; quinces to the value of $681; and mul-
berries, to the value of .$351.

The production of grapes for 1909 was 11,708,336
pounds, valued at $330,078. The number of grape-
vines of bearing age in 1910 was 1,983,465; those not of

bearing age, 446,126.
The production of nuts in 1909 was 1,721,265 pounds,

valued at $;?6,922. Most of the nuts were black wal-
nuts and hickory-nuts. In 1909 the black walnuts
produced 1,134,061 pounds, valued at $20,.589, and the
hickory-nuts, 539,203 pounds, valued at $15,251. But-
ternuts were produced to the amount of 37,931 pounds,
valued at $758.

Strawberries arc by far the most important of the
small-fruits grown in Iowa, with blackberries and dew-
berries, and raspberries and loganberries ranking next.

The acreage devoted to strawberries increased from
2,335 in 1899 to 2,917 in 1909, when the production was
5,330,105 quarts, valued at $479,511. The acreage of
blackberries and dewberries increased during the same
period from 1,719 in 1899 to 2,279 in 1909 when the
production was 2,733,728 quarts, valued at $247,734.
Ka.spberries and loganberries decreased in acreage from
3,394 in 1.S99 to 1,.573 in 1909. In 1909 the production
was 1,728,.547 quarts, valued at $191,0.37. The .same
year the production of currants was 317,637 quarts,
valued at $27,315; and that of gooseberries 233,544
quarts, valued at $21,251.
Of the vegetables, the potato is by far the most

important. In 1909, 169,567 at^res devoted to potatoes
produced 14,710,247 bushels, valued at .$6,629,234,
more than half the value of all vegetaliles i)roduced.
Among the leading veg(,'tables, other than potatoes,
their acreage, and the value of the products were: sweet
com, 12,.568 acres, valued at $219,220; cabbage, 2,789
acres, valued at $148,529; pop-corn, 5,345 acres, valu(*l

at $135,270; .sweet potatoes and yams, 2,274 acres,

valued at $125,763; onions, 849 acres, valued at $118,-
1.55; watermelons, 3,464 acres, vahie<l at $1 12,217; and
tomatoes, 2,0.55 acres, valued at $100,457. Other
vcgetabhw grown in Iowa in 1909 were asparagus, green
beans, cantaloupes and muskmeloiis, celery, cucumbers,
lettuce, green peas, radishes, and turnips.

The acreage devoted to the |)roductif)n of flowers and
plants increa.sed from 140 in 1899 to 361 in 1909, an
moreasc of 157.9 per cent. The total area under glass
in 1909 was 2,183,182 square feet, of which 1,870,845
were covered by greenhouses and 312,337 by sashes
and frames. The value of the flowers and plants pro-

duceil in 1909 was $657,393, as compared with $320,407,
their value in 1899.

The acreage t>ccui)ied by establishments jjroducing

nursery products was ;},430 in 1909, as compared with
2,905, the acreage in 1899, an increase of 18.1 per cent.

The value of the nursery products in 1909 was .$845,912,

as comi)ared with $619,092, the value in 1899.

C. L. Watrous.

Missouri.

Its central position gives Missouri (Fig. 2503) a
meiliiun climate, favorable to the growth of a variety
of horticidtural products. The cosmopolitan character
of its plants is indicated by the native flora. Northern,
southern, eastern and western species blend and overlap
here. The wild crab of the prairie states and the june-
berries, capable of enduring the rigors of a northern
winter, flourish here in the same forest with the more
southern persimmon and the pawpaw. The northern
grapes of the Labrusca type, hke Concord, are among
the standard varieties, while on the other hand tender
varieties like Herbemont and the tender hybrids usually
winter safely. The riparia group is native to the state,

while the more tender Vitis rolundifolia of the Gulf
region reaches splendid natural development in the
southeastern part of the state. While the berries and
small-fruits common to the northern states endure well

the warmer climate of Missouri, the oriental persimmon,
English walnut and Poncirus {Cilrus) Irifoliata are
hardy in the southern part. The northern plum (Prunus
amcricann) extends south into Missouri where it mingles
in the same woodlands with the southern Chickasaw
plum (P. angustifolia). These two have hybridized in

nature, and some of these hybrids have foimd an im-
portant place in our list of cultivated .\merican plums.

Missouri's central position is also favorable to the
marketing of her fruit. Perishable fruits, such as berries

and peaches, are shipped to nearly all of the principal

markets east of the Rocky Mountains, from Boston and
Baltimore on the east, Omaha, Denver and Pueblo on
the west, and from St. Paul and Detroit on the north
to Mobile, New Orleans and Galveston on the south.

Some of the grain-raising, mining and grazing states of

the west and northwest, where but httle fruit is pro-

duced, furnish a growing market for Missouri fruit. The
Mississippi and Missouri rivers, with their tributaries,

touching the entire length and breadth of the state,

furnish cheap freight rates north, south, and northwest,
and direct railroad connections with the Gulf ports

aff'ord cheap shijjment of apples to European markets.
The following figiu'cs give the average monthly rain-

fall in inches as recorded at Columbia by the United
States Weather Bureau: January, 1.89; February, 2.57;

March, 2.97; April, 4..52; May, 5.87; June, 4.56; July,

4.85; August, 2.81; September, 3.60; October, 1.40;

November, 2.87 and December, 2.02. While these

figures show the rainfall is ample (approximately 40
inches annually) and well distributed throughout the
year, the records also show the i)ercentage of simny
days in this immediate section is high. During August,
September and October, especially, when most of the
fruit is maturing, the average amount of bright sunhght
is considerably higher than that of most of the orchard
states. No doubt the intense sunlight and the proximity
to the prairies are important factors in jiroducing the
rich color and high flavor of Missouri fruit, and may
also account, in part at least, for its comparative free-

dom from many of the fungous diseases which are

known to thrive best in a moist cloudy atmosphere.
The tojiography and soil of the state are both favor-

able to fruit-growing. The imdidating areas, intersected

by the Mississip))i and Missouri rivers and their tribu-

taries, are amply provided with both soil and atmos-
I)heric drainage. The more important fruit-soils in-

clude the deep, rich, loe.ss formation (see Fig. 2.503)
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fonninp; tlie liills and tablelands overlooking the two
great rivers of the state. Wherever this loess oeeurs,

the worlil over, it is recognized as a typical fruit soil.

The light, deep, brownish red elay loam of the Ozark
uplift, containing suthcient sand and broken rock to

affonl excellent, drainage, is also an important fruit-

soil. Tlie extensive swamp region in the southeastern
part of the state is now being drained by the dredging
of an extensive ditch system and is bringing under
cultivation a large area of the very richest soil. This
is becoming one of the most important vegetable-pro-
ducing sections of the state. The growing of watermelons
especially has already reached important development.
Blodgett is said to be the largest watermelon shipping
point in the United States. The higher second bottom-
lands of the two great river-systems are also splendidly

adapted to the production of orchards and of truck-

crops.
The census for 1900 credited Missouri with over

20,000,000 apple trees in her orchards. This was 3.3}^

per cent more than were reported for any other state.

2503. Missouri, to show horticultural regions.

Something over 8,000,000 were reported in 1890, show-
ing an increase of over 12,000,000 apples trees in a
single decade. This was a larger number of apple trees

planted in a single decade in Missouri than were grow-
ing in the year 1900 in any other states, except three.
This enormous activity in apple-orchard development
resulted in putting out some of the largest orchards in

the world. Some of the Missouri orchards contain
upward of 2,000 acres, a considerable number are of

more than 1,000 acres in extent, and orchards of several
hundred acres each are quite usual in almost any of the
orchard districts of Missouri. This enormous planting
in .so short a period and largely in newly developed
regions has resulted in some of the plantings going out
on soil which has since proved to be unadapted to the
industry. Many of the larger orchards put out in newly
developed regions where insects and diseases had not
had opportunity to get a foothold produced profitable
crops early, but are too large to receive the care neces-
sary to protect them from insects and fungous diseases
which follow closely upon the march of orchard develop-
ment. For that reason, some of the larger orchards of

the state have perhaps not been so profitable as was
expected. On the other hand, this extensive pioneer
work in orcharding has been the means of shaping
profitable orcharding of today. It has helped to maj) the
successful orchard areas in contrast to those .soils less

adapted to the industry. It has shown the adaptation
of varieties to the state and the local adaptation of

special varieties to the various districts within the
state. As a result, the conservative orchardist of today
is profiting by the experience of the pioneers whose
extensive efforts gave to the state the sobriquet of "The
Land of the Big Red Apple."
The present status of orcharding in the state rests

upon a sound commercial basis. The grower knows the
adaptabihty of the difTerent soil formations and of the
various varieties. The present trend is toward the
planting of moderate-sized orchards to the varieties

which have been proved to be most profitable for the
neighborhood, and to the adoption of modern methods
of pruning, spraying, packing and marketing of fruit,

which is resulting in substantial profit.

The state has a large and growing nursery interest.

The loess soil along the two great rivers and the richer

soils of the Ozark region produce especially fine nursery
stock. At Louisiana is located one of the pioneer nur-
series of the Mississippi Valley, which is now said to be
the largest nursery enterprise in the world.
The Ozark .section and river hills produce exception-

ally fine yields and quality of tomatoes for canning
purposes. Canning factories prosper in various parts
of the state, the tomato being the leading product
canned.
The southwest section of the state is a notable straw-

berry-producing region; Sarcoxie, Pierce City, Monett
and other towns adjacent are leading strawberry
shipping points. Some of these towns ship several

hundred carloads annually.
About Canton, St. Joseph, and other points, exten-

sive pickle-producing interests have developed. The
production of cucumbers and other pickle-producing
plants is becoming a growing industry. In the north-
western section of the state large quantities of cucum-
bers are grown for seed. About St. Louis and vicinity,

the production of horse-radish is extensively devel-

oped. In St. Louis and Carroll counties, the produc-
tion of early potatoes for July shipment has reached a
prosperous development, and early potato-growing is

rapidly taking its place in the agriculture of the state.

The floriculture interests of the state are large and
increasing. St. Louis and Kansas City have extensive
greenhouse enterprises, not only for local market, but
for shipment. At Lee's Summit is one of the largest

greenhouse plants in the country. Even in some of

the smaller cities, the production of flowers under glass

is in many cases more than supplying the local demand.
Roses, carnations, violets, bulbous plants, and bedding
plants are the leading crops, but many firms do a very
general business in plant-production. The region is

especially favorable for winter greenhouse work. The
proportion of sunny days is unusually high as compared
with other .sections of the country in which floriculture

hixs reached important proportions. Winter tempera-
tures are not severe. The light snow and comparative
freedom from ice obviates the difficulty experienced
in many other sections.

Along the Missouri River hills are developed in the
loess soil formation numerous grape- and wine-produ-
cing centers. Herman particularly possesses very
extensive wine-cellars.

W'ithin the past fifty years a notable number of

varieties of fruit have originated within the borders
of the state. It is interesting to note that- while up to
thirty years ago the varieties recommended by the state

were mostly of Atlantic coast or Euroi)can origin, the
present list of commercial varieties very largely origi-

nated either in Missouri or adjacent territory. Some of

these have been distinct additions in the way of local

adaptation—for instance, the Ingram ajjple originated
at Springfield, is the latest-blooming sort grown com-
mercially in the state, escaping late s])ring frosts, and
is perhaps the most important commercial variety for

the southern and western slopes of the Ozarks. The
amelioration of our native species of grapes has taken
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the attention of many prominent Missouri hortiiiillui-

ists. In this connection shouUl be n\cntioniHl the work
of Engohnann in the classilication of the jiiapc and
the work in prain^-breedinR by .Imljie Miller, Jacob
Ronniiel, Herman Jaeper ami many others, iiichulins;

the contributions of Dr. 8tayinan, whose initial work
bciian in Misjsouri. This state will be remembered as

the honte of the Soulard i-rab, and scedlinfjs of this

hybrid are now being grown wliich promise to bring
its stock to an important place in our cuhivaled
varieties.

While liorticultiu'c is already one of tlic leading
interests of Missoiiri the possiliilities of the state in

that direction have not yet been even apj)roximaled.
While many of our pioneer orchards were located on
soils and sites not well adapted to fruit, still only a small
proportion of the soil which has been i)roved beyond a
doubt to be splendidly a<lapted to ])ro(itable orcharding
and berry-growing has ;is yet been cultivated. In
recent years, however, steps in advance are rapidly
being taken. The best growers are planting varieties of

the finer types of dessert fruit, instead of clinging to the
commercial varieties of mt^liocre ipiahty which first

made the state famous as an apple section. For the
most part, men who are making money out of their

orchards and fruit plantations today are those with
smaller areas well cared for and whose enterprise has
not come to notice out«de the state. New varieties

better adapted to local conditions are being originated.

Our native fruits and nuts are receiving attention and
improved varieties of these are already the result. One
of the problems confronting the early orchardist was the
fact of our comparatively mild but changeable winters.

Northern varieties were often forced into early bloom
before danger of spring frosts was over. Varieties like

the Ingram apple mentioned above are now being
introduced which possess a more persistent rest period
and escape spring frosts. The horticulture of the state

is rapidly rounding into a stable condition and bids
fair to reach ver>- important proportions.

Pvblic-sermce agencies for hmlicullure.

The College of Agriculture was established in 1870,
as a department of the Stale University at Columbia.
Of the agricultural college staff five members devote
their time to giving in.st ruction in horticulture. In
addition two or three special assistants, usually
advanced students, are employed during the summer to

conduct orchard demonstrations in spraying, pruning,
harvesting, packing, and so on, in the various fruit-

growing districts of the state.

The Experiment Station is also located at Columbia
as a department of the State University. I-'our mem-
bers of its staff devote their time to horticultural

problems. Between forty-five and fifty horticult\iral

bulletins have been pubhshed, giving the results of

investigation work to date (191.5). In addition a liirge

number of circulars and press bulk'tins have been sent
out.

The Missouri Fruit Experiment Station is located at
Mountain Grove. It wa-s estaljlished by legislative

enactment in 1899. The working staff consists of a
director and horticulturist, a pathologist and an ento-
mokjgi.st. This institution is rendering sjjlendid servic(?

to the horticultural interests of the state by coiiductiMg
demon.stration work in spraying, priming and other
pha-ses of orchard-management in the fruit centers and
also through investigation work which is being done at
the station.

The MLs.souri Botanical Garden, located in St. Louis
and richly endowed by the will of the late Henry Shaw,
maintains a school for training students in horticulture.
Five state nonnal .schools, located at Cape Girardeau,
Kirk.wille, Maryville, Springfield and Warrensburg
rewpeetively, give teachers courses in agriculture and
horticulture. Lincoln Institute, a state school for

i\egroes, localcil at .Jefferson City, gives instruction in

agri('ull\n'e and horticulture.

The Stale Department of Education and tlie public
schools early took a leading ])arl in introducing the
study (rf .-igriculture and of horticulture. The teaching
of agriculture and horticulture is requiretl in all the
rural si'hools of the state. Legislative enactment pro-

vides state aid for high-schools which maintain specified

equipment, groun<ls and cour.ses of study in agriculture

and horticulture. At ])rcs<'nt (101.")) there are about
450 high-schools in the state which are fulfilling this

requirement for state aid.

The Missoin-i State Horticultural Society, estab-

hshed in 1859, has hold annual meetings for a period of

more than fifty years. Fruit exhibits as weU as papers
anil addresses by leading horticultural talent are a
feature of these meetings.
The State Hoard of Horticulture was established by

the state legislature in 19t)7 to promote the interests

of fruit-growing in Missouri. In 1913 the Board pub-
lished a census of all the commercial orchards of the

state.

Several of the above agencies conduct extension work
in horticulture. The Missouri Fruit Experiment Station

conducts practical demonstrations. The department
of horticulture at the State University gives extension

instrui^tion in horticulture through extension short

cour.ses. In cooperation with the county superintend-

ents of schools, the University conducts boys' and girls'

contests in such work as tomato-growing and potato-
growing.

Statistics {Thirteenth Censiis).

The approximate land area in 1910 was 43,985,280
acres. The land in farms was 34,591,248 acres, or 78.6

per cent of the land area. Of the land in farms 24,581,-

186 acres were improved; 8,918,972 acres were in wood-
land; and 1,091,090 acres was other unimproved land in

farms. The total nmnber of farms in 1910 was 277,244.

The average acreage a farm was 124.8. [The total area
of Missouri is 69,42(3 square miles.]

The leading agricultural crops of Missouri are cereals,

hay and forage, with cotton and sugar crops secondary
in imi)ortance. The acreage of cereals was 10,423,745
in 1899 and 10,255,476 in 1909, when the value of the
products was .1147,980,414, which was 67.1 per cent of

the total value of all crops. Hay and forage increased

in acreage from 3,481,.5()6 in 1899 to 3,628,348 in 1909,

when the value of the products was .$33,845,094. Cotton
increased in acreage from 45,596 in 1899 to 96,527 in

1909, an increase of 1 1 1 .7 per cent, when the value of the

production was .13,978,295. Sugar crops increased in

acreage from 30,997 in 1899 to 45,268 in 1909, when the
production was valued at .$1,039,168. The value of the
forest products of farms was $8,406,823 in 1909, as

compared with $4,442,131, their value in 1899.

Horticultural crops grown in Missouri are fruits and
nuts, small-fruits, vegetables including potatoes, and
flowers and plants anil nursery products. The value of

the fruits and nuts produced in 1909 was $7,111,279, as

compared with $3,278,840 in 1899. The acreage of

small-fruits increased from 14,860 in 1899 to 17,009
in 1909, when the production w.as 23,696,221 quarts,

valued at $1,761,409. In 1909, the total acreage of

potatoes anil other vegetables was 233,767 and their

value $13,305,829. Excluding potatoes and sweet
potatoes and yams, the acreage of vegetables was
129,570, and their value $8,268,281, the acreage and
value being an increa.se of 11.5 per cent and 49.1 per

cent, respectively, over the acreage and value in 1899.

The acreage devoted to flowers anil plants and nursery

products decreased from 3,152 in 1899 to 2,842 in 1909,

when the value of the products w.as $1,183,297.

The total proihiction of orcharil fruits in 1909 was
11,9.'')7,339 bushels, valued at $6,.582,.578. Apples
contributed about five-sixths of this production, and
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peaches and nectarines most of the remainder, the

production of apples being 0,96S,977 bushels, valued
at *4.SS5,r)44; and that of peaches and nectarines 1,484,-

o4S bushels, valued at *1, 110,550. The number of

apple trees of bearing age in 1910 was 14,)i')9,673;

those not of bearing age 3,624,833; peach and nectarine

trees of bearing age in 1910 nimibered 6,588,034; those

not of bearing age, 1,404,429. Other orchard-fruits pro-

duct>d in 1909 were : 123,314 bushels of cherries, valued at

§222,510; 142,547 bushels of pears, valued at $148,789;
234,872 bushels of plums and prunes, valued at $211,472;
and minorquantitiesof apricots, quinces, and mulberries.

In 1909, 17,871,816 pounds of grapes were produced,
valued at $488,755. The grape-vines of bearing age in

1910 numbered 3,026,526; those not of bearing age
486,044.

The total production of nuts in 1909 was 2,823,368
pounds, valued at $39,746. The greater quantity of

these were produced bv black walnuts, the production
in 1909 being 2,446,402 pounds, valued at .$24,526.

Pecans, next in importance, produced 147,420 jiounds,

valued at $10,467; hickory-nuts produced 210,228
pounds, valued at $3,633; and Persian or Enghsh wal-
nuts, 5,791 pounds, valued at $618.

Strawberries are by far the most importdTnt of the
small-fruits grown in Missouri, with blackberries and
dewberries second in importance. The acreage of straw-
berries increased from 7,498 in 1899 to 9,048 in 1909,

when the production was 15,171,034 quarts, valued at

$1,122,784. The acreage of blackberries and dewberries
increased from 4,441 acres in 1899 to 5,975 in 1909,

when the production was 6,391,209 quarts, valued at

$456,283. The production of raspberries and logan-

berries was 1,563,527 quarts, valued at $133,196; that
of gooseberries, 470,029 quarts, valued at

$39,941; that of currants, 91,207 quarts,

valued at $8,312; and that of cranberries,

6,944 quarts, valued at $618.
The acreage devoted to the growing of

potatoes in Missouri increased from 93,915 in

1899 to 96,259 in 1909, when the produc-
tion was 7,796,410 bushels, valued at $4,470,-

135. The acreage devoted to the sweet
potato and yam was 7,938, in 1909, a de-
crease of 19.4 per cent from the acreage in

1899. The production in 1909 was 876,234
bushels, valued at $567,413. The more im-
portant of the other vegetables were: 11,083

acres of tomatoes, valued at $322,426; 10,727
acres of watermelons, valued at $2.58,940;

2,858 acres of sweet com, valued at $80,928;
959 acres of cabbage, valued at $79,707; 1,701

acres of cantaloupes and muskmelons, valued
at $65,380; and 374 acres of horse-radish,

valued at $62,694. Vegetables of minor im-
portance produced in 1909 were asparagus,

green beans, beets, cauhflower, celery, pop-
corn, cucumbers, lettuce, onions, green peas,

green peppers, radishes, rhubarb and turnips.

The acreage devoted to the production of flowers and
plants increased from 181 in 1899 to 383 in 1909, an
increase of 111.6 per cent. The total area under glass

wa.s, in 1909, 2,812,221 square feet, of which 2,545,138
were covered by greenhouses and 267,083 by sashes
and frames. The value of the flowers and plants pro-
duced in 1909 was $653,903.
The acreage devoted to nursery products, however,

decreased from 2,971 in 1899 to 2,459 in 1909, when the
value of the products was $529,394, as comjiared with
$349,449 in 1899. j. c. \\'HirrEN.

North Dakota.

North Dakota (Fig. 2.504) Ues between latitude 40°

and 49° north, and longitude 96° 25' and 104° west. The
special advantages of soil and chmate for the produc-

tion of grass and the small grains have given the state

great agricultural prominence, but little has been done
along horticultural lines. While it jxissesses undoubted
possibilities along certain lines of fruit-production, and
in the growing of certain vegetables can hardly be
excelled, yet these things have always been considered

incidental and not to be classed with the leading soil

industries. North Dakota settlers, for the most part,

did not come from fruit regions, and in no case have
they occupied the land with other intention than to

raise stock and grain. At the same time, as population

increases and homes become established, there is the

natural tendency to protect these homes with trees,

ornament them with shrubs and flowers, and furnish

the table with vegetables and fruit.

The distinctive regions of North Dakota are referred

to as Red River Valley (Section 1), the Turtle Moun-
tain coimtry (3), the Devil's Lake region (2), the

Mouse River country (4), the James River Valley (2),

the Missouri slope (5) and the western range country

(6), including the Bad Lands. The Red River Valley

is a level plain from 20 to 30 miles wide on the North
Dakota side and extending across the state north and
south, thus embracing an uninterrupted area of some
6,000 square mUes, all level and of great fertility. This
is preeminently the wheat-belt of the state, and the

character of the sod is such in both physical and chemi-
cal properties as to insure an excellent growth of such
plants as are hardy and will mature within the season.

The soil is a lacustrine deposit containing about 33 per

cent of very fine sand, 55 per cent clay and silt, and 12

per cent organic matter and soluble salts. It is so rich

in nitrogen and phosphoric acid as to be quite indiffer-

ent to fertilizers, even when applied to such garden

SCALE OF MILES

2504. North Dakota, with the six areas.

vegetables as demand the most fertUe soils. It rarely

bakes under reasonable cultivation, is never lumpy and
is very retentive of moisture. It is unusually well

adapted to the cultivation of practically all vegetables,

particularly celery and other plants requiring a deep,

fine, easily worked soil.

This general type of soil is not confined to the Red
River Valley, but is the predominating surface soil for

most of the state lying east of meridian 101 and of con-

siderable tracts still farther west. The subsoil in the

Red River Valley lying unfler 3 or 4 feet of very dark
loam is uniformly a soft yellowish clay extending to a
great depth. Much of the subsoil outside of the valley

is largely made up of firmly compacted sand, with a
small percentage of clay. Such lands are not so good
as those having the clay subsoil, but with the good
surface soil which they support they are capable of

producing large yields in seasons not too dry. They are
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naturally not so woll ailiiptt^l to horticultural opera-
tions !i.< an- the lands havinj; the clay subsoil.

Speaking in pi'ni'ral, tlio soil lying west of the UWth
ivirallel, also that of the Missouri slope, 'Pvntle Moun-
tjiin :unl Mouse Hirer counties is all well suileil to

vegetable- axul fruil-i-ultinv, thougli partial failure

may result from short seasons. This is especially true

uiH)n the level, rich .soil of the Keii River \ alley, which
toiuls to prolong the growtli of such plants as the grap<'

and apple beyond the season in which they should
mature. The more rolling s\irfaec of the laixl along
the Missouri Hiver affords opportunity to select favor-
able sites for fruit plantations, and there is doubtless
some advantage in the soil itself. 'I'his is a|iparent in

the cultivation of the grape, or such vegetables as the
tomato, squash and melon. So far, attempts to grow
fruit on the lighter and more rolling soils, avoiding the
extremes, has met with rea.sonable success. On the
heavier soils and level lands, success has been confined
to the cultivation of such small-fruits as the currant,
gooseberry, raspberry and American plum, and vege-
tables maturing not later than the earliest sorts of

tomato or second-early sweet corn. In connection with
the fact that attempts at apple-culture have generally
boon unsuccessful, it should be remembered that jilants,

a* a rule, cannot make long jumps. The line of apple-
culture is gradually moving northwest, the successful
varieties being tliose, like the Wealtliy and Patten
Greening, that have originated in the newer places.
A region so far removed from the apple districts as
North Dakota must have time and opportunity to
develop varieties of its own.

^
Removed from all influence of large bodies of water,

North Dakota has a comparatively dry climate sub-
ject to considerable extremes of temperature. The
mean annual rainfall at Fargo for the years 1892 to
1909 was 21.2.5 inches, distributed by seasons nearly
as follows: spring, inches; summer, "l()..5 inches; fall,

3.75 inches; winter 1 inch. Most of the precipitation is

in spring and summer, when it is most needed. The
average rainfall for June is 4.17 inches. The fact that the
larger part of agricultural lands in the state are abso-
lutely flat, as near a.s lantl may be, and composed of a
soil very retentive of moisture, makes what would
otherwise be a light rainfall generally sufficient for
ordinary needs. Farther west than Fargo, the rainfall

gradually becomes less.

The temperature is very uniform throughout the
state, with the general difference that the range country
in the western part has milder and more open winters,
and the higher altitude, as well as latitude, of the
northern tier of counties gives them a shorter and cooler
summer, more inclined to frosts. It is only in that
section that com has not been considered, so far, as a
possible crop.

The winters are cold but dry and agreeable. An
occa-sional winter with too much sunshine kills young
trees of the thin-barked varieties through the process of
desiccation. The springs are short, the warm days of
summer coming very soon after winter and some time
before the frost is out of the ground. In summer the
days are long and sunny, with nights invariably cool.
ThLo condition gives the most, jjcrfect development of
hardy vegetabhw, like the cabbage and celery, but
retards the cucurbits and other semi-tropical spt^cies.

General s<'ttlernent of what is now North Dakota
did not begin till the building of the first railroad in
1873, and any effort to grow fniit has been made since
that time. In 1874, Andrew McHench, of Fargo, mafic
the first attempt at fruit-growing upon any extended
scale. In that year he bought at a nursery in Miiuie-
aprjlis a carloaff of young apole and crab-apple trees of
such varieties as the Wealthy, Hyslop and Trans-
cendent, and the year following f)lant,ed 7,.')()0 root-graft s
of thes*! and other varieties. Though he obtained .some
fruit and at different times grew trees that wc^rc models

of thrift and fruitfulness, yet the ventvn-e was not a
success. The varieties that successfully resisted the
cold winters succuniberf to the blight shortly after they
came hilo bearing. Other attempts l)y different men
made along tlie Red Hiver Valley since then have
resulted similarly. In more reci'nl years, with the
elimination of (lie Transcendent, which is especially
subject, to liliglit, efforts al, apple-growing have been
more successful. This has been especially true in the
regions of the lighter soils in the southern part of the
state. At C'og.swell, llankinson, Lisbon, and Edgeley,
there are good bearing orchanls of such varieties as the
Hibernal, Duchess, Wealthy, Patten's Greening and
Iowa Beaut}'. Any of the crabs are successfully grown,
eliminating only those subject, to blight. In many other
parts of the state, yovmger orchards are coming on that
promise as well as those already mentioned.
The only other tree-fruit hafdy in North Dakota is

the native jilum (Pruiiuf: ainrriaiua) and some of its

hybrids. Of the pure six'cies there are many varieties

that are productive and suitable for home use and local

markets but too soft for shipping. The De Soto, Sur-
prise, Weaver, W^olf and llawkeye, are among the
varieties more commonly grown. The hybrids result-

ing from crosses between the American plum and the

sand cherry and also between the American plum and
the Japanese plum are aU hardy antl productive in

North Dakota and many of them promise to be of

value commercially as well as for home use.

Most conmiercial varieties of grapes find the sea/-

sons too short or the winters too cold, though the
Moore Early can be grown in the southern part of

the state. The Beta grape is being successfully grown
in many parts of the state.

Currants and gooseberries find a congenial soil and
climate in all parts of the state and the hardier varie-

ties of raspberries do well when planted near a wind-
break so that they will remain covered with snow.

Early attempts at strawberry-growing, before the
days of windbreaks, were not very successful. As
shelter has been provided and more vigorous varieties

have been introciuced, the strawberry is being com-
monly grown for home use. The introduction of the

Senator Dunlap was the beginning of successful straw-
berry-growing in North Dakota.

There are but few vegetables that cannot be pro-

duced abundantly and cheaply. This is particularly

true of celery, onions, parsnips, and the Uke, that require

a deep, mellow soil. The earlier sorts of sweet corn and
tomatoes can be successfully grown in most sections

of the state. At the Experiment Station at Fargo, a
yield of 1 ,000 bushels of ripe tomatoes has been secured
in some seasons on 1 acre. The case with which the soil

is worked and the fact that no fertilizer is required

reduces the cost of production to a minimum.
The horticultural progress of the state since 1900 has

been due largely to the development of the nursery

industry. This in the early settlement of the state con-

sisted simply of the collection and sale of young seed-

ling trees. These were gathered in great nujnbers from
along the bed of the Missouri River, whose soft banks,
always floodeil in the spring, especially favored the

germination of tree seeds. The cottonwood was the

one most usually selected, although the box elder and
ash were gathered to some extent. Most of the older

groves in the state are from these Missouri River seed-

lings, the total number planted running into the mil-

lions. The supply of forest trees, as well as other nur-
.S(Ty stock, is now furnished by the nurseries, of which
there an^ four of considerable size and a number of

smaller ones of more recent origin. One of these has
d(^voted its attention largely to the growing of conifers

and as a result has a fine stock of many thousands of

such hardy s[)ecies a,s the jack pine, western yellow
jiiiic, Douglas spruce, Black Hills siiruee and Colorado
blue spruc(\ ,\t the pr(^sent lime, nursery sales consist



NORTH AMERICAN STATES NORTH AMERICAN STATES 2201

cliiofly of rapidly growing trees for slielter ami wiml-
break ))iirposes. The common white willow ami its

variety, the gol(li>n Russian willow, the huirel-leaf wil-

low :md a variety of the cottonwood, oommerrially
known as Norway poplar, are the trees in greatest

demand. The native tish and the box elder are also

l)ought freely. The trade in fruit-trees and ornamentals
is consideralily less and is still largely furnished by out-

side nurseries. However, some of the local mirscries

have blocks of hardy varieties of apjiles and ])lums nm-
ning inio thousands with business increasing rapidly.

\\'ithin the jiast ten years a few floral establishments
have been built up in the larger tofl^lS and in all cases

have met with marked commercial success. While
none of them h;is over .50,000 square feet under gla,ss,

yet with the quality of stock produced and the high
prices readily obtained the business is decidetily iirofit-

able. The growers claim a certain advantage in the

bright, clear weather of autumn that gives them car-

nations and chrysanthemmns of unsurpassed color and
quality. The same applies to roses, except during
December and January, when the short days do not
furnish enough hours of daylight for the best results.

While the wild fruits occupy an inconsiderable part
of the total area of the state, yet they are important
in that they furnish thousands of families with their

yearly supply of jellies and other fruit products. A
list of the wilil fruits in order of their imjiortance would
be about as follows: plum, buffalo berry {Shepherdia

argcnka), cherry (Prunus dttnissa), grape {Vilis vul-

pina) and jurieberry {Amelanchier alnifolia). The red

raspberrj' and strawberry are also found sparingly.

The only plum in the state is Prunus americana, and
this is found wherever other trees or shrubs grow. It is

strongly variable in almost every character except

fruitful'ness, all forms being decidedly prolific. The
fruit generally is of good quality, sweet and rich when
ripe, but too soft to keep well. In a domestic way,
wild plum jelly is recognized as a staple article of

superior merit, and though the plums are abundant in

most seasons, yet they readUy bring $2 a bushel in the

local markets. The improved strains of this plum, like

the DeSoto, Weaver and Surprise, are being intro-

duced and successfully cultivated. The buffalo berry is

found from the James River westward, growing in

thickets along streams and coulees. The bright red

acid fruit is borne in the greatest profusion, but is

rather difficult to gather, as it is sessile and thorns are

plenty. It makes a clear jelly of reddish amber-color

and delicate flavor. Prunus pumila is widely scattered

but not abundant, and the fruit is used but little. In

the western part of the state the juneberry produces

abundantly a large fruit of rich flavor, but is more
often used fresli from the bushes than in a culinarj'

way. The rapid setthng of the state has incrciiised the

demand for native fruits to such an extent that their

value is being appreciated, and private ownership even

in wQd fruits is being insisted upon and recognized.

This, of course, leads directly to the development and
preservation of the better strains.

.\mong those influential in developing fruit-growing

in North Dakota were Andrew McHench of Fargo and
Col R. H. Hankinson, of Hankinson.

Puhlic-serfice agencies for horiicullure.

The land-grant college of North Dakota was estab-

lished at Fargo in 1890. There are three members of

the horticultural staff.

The Experiment Station is silso located at Fargo.

There are two horticulturists on the staff. Several

regidar bulletins and also press bulletins have been

is.sued on horticultural .subjects. Within the last twelve

years, there have been established from time to time

five .sub-<>xperimcnt stations in the different iiarts of

the state, where trials are being made to a limited

extent with trees and fruits. At most of these stations,

more or less encouraging results with both tree- and
small-fruits have been obtained, and in some cases the

yield lia-s been such as to indicate commercial success,

particularly with the Patten Greening apple and some
of the varieties of the American plum.

In addition to these state experiment stations, there

was established at Mandan, in 1912, a federal station

known as the Northern Great Plains Experiment Sta-

tion. One of the prominent objects of this station is to

carry on trials with horticultural plants of all classes,

and "to develop fruits suited to the Great Plains region.

There are two special schools in the state teaching

horticulture, the School of P'orestry at Bottineau and
the State Normal School at Valley City. Two tenns of

horticulture are also taught in most of the high schools.

The nursery inspection is conducted by the state.

Statistics {Thirteenth Census).

The approximate land area of North Dakota is 44,-

917,120 acres. The land in farms in 1910 was 63.3 per

cent of the land area or 28,426,050 acres. Of this land

in farms, the improved land numbered 20,445,092

acres; the woodland, 421,877 acres; and other unim-
proved land in farms 7,549,681 acres. The total num-
ber of farms of the state in 1910 was 74,360 and the

average acreage to the farm was 382.3. [The total area

of the state is 70,837 square miles.]

The leading agricultural crops produced in the state

are cereals, flaxseed, and hay and forage. The acreage

of cereals increased from 5,610,374 in 1899 to 11,887,141

in 1909, when the production was valued at $149,133,-

451, which was 82.6 per cent of the total value of all

crops. Flaxseed increased in acreage from 773,999 in

1899 to 1,068,049 in 1909, when the production was
10,245,684 bushels, valued at .115,488,016. Hay and
forage increased in acreage from 1,410,534 in 1899 to

2,864,218 in 1909, when the production was valued at

$12,368,014. The forest products of the farms in 1909

were valued at $235,386, as compared with $112,807,

in 1899.

Horticultural crops grown in North Dakota are

fruits and nuts, small-fruits, potatoes and other vege-

tables, and flowers and plants and nursery products.

The value of the fruits and nuts produced in 1909 was
$9,702, as compared with $1,177 in 1899. Small-

fruits increased in acreage from 67 in 1899 to 399 in

1909, when the production was 285,696 quarts, valued

at $39,641. In 1909 the total acreage of potatoes and
other vegetables was 67,450 and their value $3,148,304.

Excluding potatoes, the acreage of other vegetables

increjised from 4,289 in 1899 to 13,383 in 1909, when
the production was valued at $1,069,125. Flowers and
plants and nursery products increased in acreage from
133 in 1899 to 476 in 1909, when the products were

valued at $78,218.

The total quantity of orchard fruits produced in

1909 was 5,685 bushels, valued at $9,688, while that

of grapes and nuts was entirely insignificant. The apple

trees of bearing age in 1910 numbered 15,941 ; those not

o' bearing age 70,023, and the production in 1909 was
4,374 bushels, valued at $7,270. The plum and prune

trees of bearing age in 1910 were 19,147; those not of

bearing age 35,459, and the production in 1909 was
1,048 bushels, valued at $1,866. The cherry trees of

bearing age in 1910 numbered 5,076; those not of bear-

ing age, 21,484. The production in 1909 was 209 bushels,

valued at $445. The production of peaches and nectar-

ines, pears, apricots, and quinces was insignificant.

Currants are the most nnportant of the small-fruits

raised in North Dakota. The acreage of currants

increa,sed from 36 in 1899 to 13S in 1909, when the pro-

duction was 97,.598 quarts, valued at $12,128. Straw-

berries increased in acreage from 3 in 1899 to 88 in

1909, when the production was 66,028 quarts, valued at

.$10,445. Raspberries anrl loganberries increased in

acreage from 12 in 1899 to 85 in 1909, when the produc-
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tion W!>s 60.742 tiusirts, vsJuod at $9,141. Gooseborrios
incrcjUKxl in ;i«'rt'asi> from 10 in ISW to 86 in 1009,

when the pnKliU'tion \v;u-< .")ti,S()l iiiiails, viihu'd at

S7.;wJ. Other sin:ill-frmt.-; proiliu-eil in 1909 were ;5,104

qu:irt# of bl:iekl>erries anil dewberries, vahieii at $470,
and 1.120 qnart.-; of eranberries, vahied at Sl'i.'i.

The aen'ase devoted to potatoes inen-ased from
21,936 in 1S99 to )4,067 in 1909, wlien the prodiielioi\

was ,">.."m1.4;«) bnshels, valued at $2,079,12."). The
more important of the other vegetables produeed were:
37 aeres of onions, valued at $9,1S,S; 109 aeres of cab-
bape, vahu\l at $S,724; 96 acres of watirnielons,

valued at $3,719; 141 aeres of sweet 'eorii, valued at

S3.369; SS aeres of turnips, valued at .$3,14.'); and 7

acres of celery. valiKnl at S1,6S0. Vejcetables of lesser

im]>orfance, prixhiced in 1909, were ;usparaj;us, preen
beans, carrots, cucumbers, green pcivs, and tomatoes.

There were 4 acres devote<l to the production of

flowers and plants in 1909 and the i)roduets vahu'd at

$47,221. The total area under plass in 1909 was
70.670 square feet, of which 4S,1.50 were covered by
greenhouses and 22,.')20 by sashes and frames. The
area devotetl to nursery products in North Dakota
increased from 131 acres in 1S99 to 472 in 1909, when
the products were valued at $30,997.

C B. Waldron.

South Dakota.

South Dakota (Fig. 2505) lies a little north of the
center of the continent, between latitude 45° 57' north,
and 42° 28' south and longitude 96° 26' and 104° 3'

west of Greenwich. Its shape is approximately a

2505. South Dakota, to show horticultural adaptabilities.

rectangle. Its extreme length from east to west is 386
miles; extreme breiulth north to south 240 miles;
population (in 1910) .083,888. The Missouri River
divides the state into two nearly efjuul portions. With
the exception of a .small area in the iKjrtheast comer,
the .southeast part Ls lowest and all the streams flow in

that direction. The state may be divided into three
sections: (l) the Black Hills; (2) tlie Tablelands; (3)

the Eastern .Section. The Black Hills in the southwest-
ern part are outliers of the Rocky Mountains, and the
extensive and very rich deposits of gold, silver, and
other minerals are important sourct^s of wealth. The
Indians early knew of these gold deposits, but they were
not known to white men until 1874. The Black Hills,

so named by the Indians because of th(! heavy forests
of pine and Kj)ruce covering th(! mountains, include an
area of alxjut .0,fXX) square miles. Ojnsiderable fniit is

now being Tuiiv-A in this s(!ction imder irrigation, as the
local market is a profitable one, and it has b(!en found

possible to raise many varieties not hardy ujion the
open prairies of the state.

The Tablelands c()in])rise the entire section of the
state west of the Mi.ssouri River, with the exception of

the Black Hills, Five branches of the Misso\iri flow
from the western part of the state across these lands
from west, to east. These lu'e the White, Bad, Cheyenne,
Moreau or Owl, and Grand rivers. The .series of dry
years l'.»10-1 1-12-13 show that exclusive grain-farm-
ing is not advisable, but the native grasses are very
nutritious and sl(M'k-raisiiig is ])rolitable.

The Ka.stern .Section contains three river valleys

that cross it from north to .south, viz., the eastern half of

the Missouri, the .James River Valley and the Big Sioux
River on the eastern bortler. In the southern part, the
valley of the Vermillion traverses the region between
the .Sioux and James. These river valleys are all very
fertile and lilend together as they reach the Missouri
at the south. Diversified agriculture flourishes in these

river valleys, especially in the southern and entire

eastern jiart of this .section. In the higher ground in

the northern and western part, stock-raising and dairy-

ing are the main industries owing to the le.sser rainfall.

.Since the defining of the artesian-well basin, general

agriculture has been encroaching upon the grazing
areas. This basin reaches from the Missouri River
eastward to some distance beyond the James. The
amount of this sup))lv whiirh can be used has been
roughly estimated at 326,805,600,000 cubic feet

annually, an amount of water sufficient to fill a river-

bed a mile wide, 20 feet deej) and nearly 600 miles long.

Wlien this water is more generally utilized, it is con-
fidently believed that the market-gardening and fruit-

growing area shown on the map will be
enlarged and extended westward.

Horticulture in South Dakota is to a
considerable extent still in the experi-

mental stage. Most of the planting of

orchard-fruits has been done since the last

"crucial test" winter of 1884-5, hence it

will be difficult to give a safe list until

after the next test winter. A glance at the

map will show that the state extends well

below the north line of Iowa, and as a
matter of fact, it is found that the South
Dakota fruit fist partakes of both Iowa
and Minnesota in its characteristics. The
southern tier of counties in the southeast
corner of the state can raise varieties of

the apple which are not at all hardy north-

ward in the state. It is interesting to

trace the orcharding belt along the great

river from far down in Missouri north-

ward between Iowa and Nebraska into

.South Dakota. In the Sioux and James
river valleys considerable fruit is grown as

far north as the Minnesota line. North of

this the orchards are few and far between, the country

being new, and grain-raising, stock-raising and dairying

affording more profitable sources of income.
The state has been divided into four fruit sections

by the State Horticultural Society since 1913, as follows:

Northern District—this includes all north of a line

running due east and west through Watertown; Cen-
tral District—this distri(^t includes approximately all

between two lines rimning due east and west through

.Sioux Falls and Watertown; Southern District-^-this

includes all south of the north line of Iowa, which is

approximately a line running due east and west through
Sioux Falls; the Black Hills District—this includes

the Black Hills counties in the southwestern comer
of the state.

The largest old apple orchard in the state is in

Turner (Jovmty, consisting of 7,000 trees on about 132

acres. This orchard was jjlanted in the e.arly seventies

and is still bearing. About 4,000 of the trees are
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\\'e:ih!iy and most of the remainder Oldenbiirp;. Con-
siderabic trouble is experienced from root-killing of the
common apple seedling stocks. In the northern part

of the state, a|iple root-grafts root-kill every winter
unless deeply mulched. The winter of 1.S9S-'.) will long
be remembered as tlie "root-killing" winter by the
fniit men of several northwc.sten\ states. Efforts arc

now being made to remedy this trouble by testing the
Russian method of preventing root-killing; viz., the
use of the ])ure Siberian crab (Pyrus haccata) as a .stock.

If the experiments are successful, apple-culture will be
practicable on the most exposed prairies far u)) into the
Canadian Northwest. In making up a hst of ai)ples for

planting throughout the state, it will be a safe rule not
to plant any variety le.ss hardj- than Oldenburg and
Wealthy, esjiecially if the planter desires a long-lived

fruitful orchard and caimot afford to exjjeriment.

Of plvuns, those of the Prunus amcricana type, such
as De Soto, Wyant, Wolf, Terry and Wastesa, are the
standard of hardiness .and value for general cultivation.

Prunus ayncricaua is indigenous throughout the state.

In recent years, the list of plums has been largely

increased by the advent of the hybrids of the native
sand cherrj- and plum with the Japanese jilum and
Chinese apricot, Pruiws Simonii, originated at the
South Dakota Ex-periment Station. The main difficulty

with plums hitherto has been the tender stocks upon
which the hardy natives have been worked. Myrobolan,
St. Juhan, Marianna, Southern Chickasaw, peach, and
other southern stocks all winter-kill, leaving the hardy
top to die. Such trees are a snare to the prairie planter,

and this fact is becoming more generally known. Trees
worked on americana seedlings or trees on their ow^l

roots find favor, as no trouble Ls then exijerienced from
root-killing. The western sand cherry (Pruuun Besseyi),

a native of the state, has been tested as a stock at the
Ex-periment Station at Brookings, but it is of use only
a.« a dwarf stock for amateur use, the trees being dwarfed
and bearing fruit at an early age. It is of some promise
as a dwarf stock for peaches, such trees being of suit-

able size for convenient covering in winter or for grow-
ing in boxes.

Of other orchard-fruits, pears, quinces, apricots and
peaches find no place on the South Dakota fruit list.

Cherries are grown to a small extent in the southern
counties, but the crop is uncertain in most parts.

Some raspberries can be grown in the southern part
with winter protection. Blackberries are not so hardy
as raspberries. Strawberries are considerably growTi in

the southern part of the state, and irrigation is found
profitable, as it insures a crop in dry seasons.

Grapes are grown to some extent in the southern part
of the state, but northward suffer severely from winter-
killing and are not on the fruit list recommended for

that part of the state. The Beta, a hybrid of the wdld
grape, Vilis riparia (vulpina), of Carver County,
Minnesota, with the Concord {V. Lahrusca), was
originated about 1870 by the late Louis Suelter, of

Minnesota, and has been foimd to be much hardier

than those of the Concord type and is now largely

planted. It appears perfectly hardy without winter
protection.

Fruit-breeding at the South Dakota Ex-periment
Station has been carried on under the direction of the
Department of Horticulture since 189.5. Much work
has been done in the breeding of hardy fruits. The
frequent winter-killing of varieties brought from mikler
regions east and south seems to demand the creation of

a new prairie pomology. Over 27,000 seedlings of

various native fruits were raised at this station in 1.S89-

1890. The wild fruits were crossed with tame when-
ever possible, but the main reliance was placed upon
pure selection, acting upon the theory that "excess of

food causes variation." The native species taken in

hand in this work include the sand cherry, choke-cherry,
pin-cherry, black currant, golden currant, gooseberry,

grape, j\meberry, plum, red raspberry, black rasp-

berry, strawbeny. With the apple, the main effort is to

originate a good hardy long-keejiing winter apple. Work
w ith several Siberian friiits is also under way. Some of

this material was picked up on tours of agricultural

exploration to Siberia and adjacent regions. In this

work, hundreds of thousantls of seedlings have Vjeen dis-

carded. Some have not |)roved amenable to improve-

ment, such as the wild black currant, Ribes floridum,

which has reached the fifth generation under cultiva-

tion without imjirovement in quality. The same may be
said of the native gooseberry, Rihes gracile. Fully

100,000 seedlings of the native sand cherry, Prunus
Besseyi, native especially of the dry uplands of the

western part of the state, have been fruited, but only

three varieties have been named, the Sioux, Toma-
hawk, and Champa, with fruit of good size and free

from the native ostringency. In five plant generations

under cultivation, the fruit has been increased to 1

inch in diameter and of good quality. However, the

plant is too small in stature, and propagation by bud-
ding is expensive; some are being raised by layering.

However, the sand cherry displays marked adaptabiUty

to hybridization with many species. (See South Dakota
Experiment Station Bulletins Nos. 108, 130, and 159.)

When mated with the Japanese plum, a series of valu-

able hybrids have resulted, but hybrids with the peach
and the sweet cherry and apricot of Europe are prac-

tically sterile. Mating with the purple-leaved plum of

Persia, Prunu.? cerasifera purpurea, gives a beautiful

purple-leaved shrub. The native plum, Prunus
americana, is found to mate best with the Japanese
plum, the latest result of which is the Waneta, with
fruit 2 inches in diameter and weighing two ounces.

The native plum is found to mate well with the sand-

cherry, giving such hybrids as Sansoto and Cheresoto.

The native plum mates best with the Chinese apricot,

Prunus Simonii, giving fruits with remarkable ship-

ping capacity and with the strong fragrance of the

Prunus Simonii. Over 10,000 plum seedlings have
been raised. The work with the native seedlings was
checked with the advent of the hybrids which were
found sufficiently hardy. Easily 1,000,000 trees of

these new plums are now in the orchards and nurseries

of the western states.

After raising 10,000 apple seedlings, none has been
introduced with, the exception of one crab-apple, the

Amur, a seedling of Pyrus haccata cerasifera, intro-

duced 1912.

In strawberries, the main work has been to combine
the wild t>nies as found in the Dakotas and the Cana-
dian Northwest and ,\laska with the standard Ameri-
can varieties and those imported from Europe. Out
of 10,000 seedlings but two have been named, the

South Dakota No. 1 and No. 2. The fruit is about 1

inch in diameter; the plants are hardy without winter-

covering, but must be kept tliinned, otherwise the

fruit nms too small, as is the cxse of the wild strawberry

from which they .sprang.

Out of 13,000 rasjjberry seedlings, only two, the

Sunbeam and Ohta, have been named and introduced.

Improvement by pure selection of the wild raspberries

of the Dakotas and the Canadian Northwest is slow

work, but is not yet given up. The Sunbeam, intro-

duced in 1906, is the first of the 7,000 first seedlings to

receive a name. It is a seedling of the wild red rasp-

berry from Cavalier County, North Dakota, near the

Manitoba line, pollinated by the Shaffer. From the next
6,000 seedlings came the Ohta, introducefl .sjiring of

1912, which is a seedling of the wild red raspberry from
Cavalier County, North Dakota, pollinated by ISIinne-

tonka Ironclad, a hybrid of the wild raspberry from
Maple Plain, Minne.sota,with either Turner or Cuthbert

.

Pear-culture is at present a practical impossibility

either from winter-killing, or from blight (Bacillus

amyloiiorux). The work of breeding pears immune to
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blight is smnin;u'izcil in South Divkota Kxin'rinu'iil-

Station Bulletin No. loO, April, li)l.").

An effort has bivn niaiie to iiii|)rove the wiUl jirairie

ros»> of the Canadian Northwest, ami the tjiberian form
of /I'osa rn<;<>.-.(i. Dut of nian>' se<'illiu};s, only one variety,

the Tetonkaha, has bivn ilisseniinaled.

Florieulture is still in its early youth, there beinK
but few grtvnhouses in the state. The rieh soil makes it

easy to raisi' lar;^ erops of vegetables, bvit so far, the
truekinp interests have assumed no ini])ortanee, excei)t.

near the larjjer towns. Agrieulture has been extensive,

rather than intensive. In a state yieldinf; heavy eroi)S

of wheat and other eereals, with a soil so rieh that eom-
niereial fertilizers are not thounht of and barnyard
manure so little considered that many farmers ]irefer

to move their barns rather than their nuiTuire heaps,

and with the burning of straw a common ])raetice,

the hix; is rarely seen; gang- and sulky-plows, self-

binders and riding-cultivators are the more favored
implements. In the course of time, with the increiuse

in population, will come a change in methods. Eastern
farmers and gardeners find that the soil and climate
demand decided modificaticms of eastern practices.

Of conifers, the hemlock, white jjinc, balsam fir,

arbor-\ita' and Norway s])ruce fail in the o])en prairie,

while Jack i)ine, bull pine, Scotch j)ine, northern red

cedar, western white spruce, and Colorado silver or

blue spruce all do well in open ex^posure. Of tleciduous

trees, the native species, such as ash, elm, box elder,

black wild cherry ;md hackberrj-, all do well. Cotton-
wood and willows do well on moist land. Considerable
loss was experienced in the earlier planting from a fail-

ure to recognize the fact that species covering a wide
geographical range varj- greatly in hardiness and that

the local indigenous form should be planted when
possible.

Many of the hardy pioneer men and women have
contributed to the horticultural interests of South
Dakota. .Among these may be mentioned: Aaron Car-
penter, pioneer orchardist and nurserTiTnan; H. C.
Warner, who tested many fruits, trees and flov/ers;

Col. C. W. Gurney, ])omologist and nurseryman; and
A. \V. Krueger, for five years president of the State
Horticultural Society.

Public-service agencies for horticulture.

The South Dakota College of Agriculture and
Mechanic Arts is located at Brookings, and was estab-

lished in 1881. There is one professor of horticulture.

The Experiment Station is also at Brookings and is

in connection with the College. Of the 159 buUetiiLS

published by the Station (June, 191.5), forty are on
horticultural .subjects.

The only special school teaching horticulture in the
state is the College. However, some horticulture is

taught in connection with agriculture in the pubhc
schools.

The South Dakota State Horticultur.al Society is

composed of the amateur and professional fruitmen
of the state, and was incorjjorated in 1890. By state
law, this Sfjciety is made the Department of Horticul-

ture for South Dakota.
ExteiLsion work in horticulture is conducted by the

College in the form of farmers' institutes and the like.

No inspection service is (jrovided for in fruit-grading.

The Department of Entomology of the State College
has charge of the inspection .service for nur.series.

Statinlioi (ThirteerUh Census).

The approximate land area in 1910 was 49,195,.')20

acres. The land in farms was .52.9 per cent of the land
area, or 20,010,892 acres. Of this land in farms, the
improved land numljered 15,827,208 acres, the wood-
land .383,144 acres, and other unimprovcil land in

farms 9,806,-540 acres. The total number of farms in

1910 was 77,ft44, and the average acreage a farm was

;535.1. [The total area of South Dakota is 77,1515

square miles,]

Tlie leading agricultural crops of South Dakota are
cereals and \\:\\ and forage. The acreage devoted to
the cereals incn''a.sed from f.,21I,22:? hi 1.S99 to 8,203,519
in 1909, when the iiroduction was valued at $98,953,0.50,
which was 7.S.S per cent of the total value of all crops.

Hay and forage increased in acreage from 2,287,875 in

1899 t(i 3,435,().5() in 1909, when the production was
valued at $1 5,243,()t;4. In 1909, from 518,566 acres, there
were harvested 4,7.59,794 bushels of flaxseed, valued at

$7,001,717. The value of the forest products of the
farms in 1909 was $257,126, as compared with $106,284
hi 1899.

Horticultural crops grown in South Dakota are

fruits and nuts, small-fruits, potatoes and vegetables,

and flowers, plants, ami nursery products. The value of

the fruits and nuts produced in 1909 was $215,639, as
comiiared with $31,964, in 1899. Small-fruits increased

in acreage from 161 in 1899 to 419 in 1909, when the
production was 401,295 quarts, valued at $47,263. The
total acreage of potatoes and other vegetables in 1909
w;is 65,209, and their value, $3,001,574. Excluding
potatoes, the acreage of other vegetables increased

from 7,954 in 1899 to 15,1.50 in 1909, when the pro-

duction was valued at $1,033,163. Flowers, plants, and
nursery products increa.sed in acreage from 211 in 1899
to 418 in 1909, when the value of the production was
$120,835.
The total quantity of orchard fruits produced in

1909 was 229,907 bushels, valued at $209,339. Apples
contributed about five-sixths of this quantity, plums
and prunes most of the remainder. The production of

apples in 1909 was 191,784 bushels, valued at $158,729.

The number of apple trees of bearing age in 1910 num-
bered 274,862; those not of bearing age, 460,547. The
plum and prune trees of bearing age in 1910 numbered
268,208, and those not of bearing age, 172,186. The
production in 1909 was 31,748 bushels, valued at

$36,872. Cherry trees of bearing age in 1910 num-
bered 51,613; tho.se not of bearing age, 76,293. The
production in 1909 was 5,924 bushels, valued at

$12,981. Other orchard-fruits produced in 1909 were
162 bushels of pears, valued at $447; 148 bushels of

peaches and nectarines, valued at $167; and 120 bushels

of mulberries, valued at $123. The value of the apricots

and quinces was of little or no importance.
The production of grapes in 1909 was 144,634 pounds,

valued at $4,789. The grape-vines of bearing age in

1909 numbered 38,647; those not of bearing age,

46,891.
The production of nuts in 1909 was 73,715 pounds,

valued at $1,511. The only important nut in South
Dakota in 1909 was the black walnut, the production
of this alone being 72,659 pounds, valued at $1,490.

Of the small-fruits grown in South Dakota, straw-

berries are the most important, with raspberries and
loganberries ranking next. The acreage of strawberries

increased from 62 in 1899 to 226 in 1909, when the pro-

duction was 238,164 quarts, valued at .$26,764. Rasp-
berries increa-sed in acreage from 21 in 1899 to 66 in

1909, when the production was 60,285 quarts, valued

at $8,703. Currants increased in acreage from 38 in

1899 to 67 in 1909, when the production was 52,951

quarts, valued at .$6,021. Gooseberries increased in

acreage from 25 in 1899 to 55 in 1909, when the produc-

tion was 43,408 quarts, valued at $4,926. Other small-

fruits produced in 1909 were 6,058 quarts of black-

berries and dewberries, valued at $809; and 288 quarts

of cranberries, valued at $25.

The acreage of potatoes increased from 33,567 in

1899 to 50,0.52 in 1909, when the production was
3,441,692 bushels, valued at $1,967,550. The more
imiiortant of the other vegetables produced were: 175

acres of cabbage, valued at $13,759; 104 acres of onions,

valued at $13,133; 579 acres of sweet com, valued at
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$12,018; 212 acres of watermelons, valued at $10,625;
and 62 acres of tomatoes, valued at $4,:53.'). Vegetables

of lesser importance produced in 1009 were: asparagus,

green beans, cantaloupes and muskmelons, pop-corn,

green peas, and turnijis.

The acreage devoted to the growing of flowers and
plants increased from 11 in 1899 to 19 in 1909. The
total acrca under glass in 1909 was 101,460 scjuare feet,

of which 92,240 were covered by greenliouses, and
9,220 by sashes and frames. The value of the flowers

and plants produced in 1909 was $50,008, as compared
with $3,260, in 1899.

The acreage devoted to nursery products increased

from 200 in 1899 to 399 in 1909, when the production
was valued at $70,827, as compared with $12,866,

in 1899. N. E. Hansen.

Nebraska.

The state of Nebraska (Fig. 2506) presents a variety

of horticultural conditions, owing to the varied topog-
raphy, the diversity of soil, and the wide range of

altitude and cUmate. The eastern part of the state is

rolling prairie, the great loess plains, broken and almost
rough, near the Missouri River. The soil is deep and
fertile and the undulating surface amply
provides both soil and atmospheric drain-

age. The central part of the state has a
more uniform surface but is subject to

a high rate of evaporation, owing to dry
wmds. In the west-central part of the
state lie the sand hills where the soil is

very light, though many fertile valleys lie

between the hills, and the rate of evapora-
tion is equally high. South of the sand
hills are prairie lands or loess plains where
irrigation is practised to some extent.

South and west he high prairies or the
Cheyerme plains. Several extensive or-

chards are grown here imder irrigation.

To the north and west are the buttes and
"bad lands." The elevation of the south-

eastern part of the state is 850 feet at its

lowest point in Richardson County and averages

1,200 feet along the entire eastern part of the state

close to the Mis.souri River, while the extreme west-

em part exceeds 5,000 feet. The rainfall gradually

decreases from east to west, as the elevation increases.

Nebraska is fortunate in that the rainfall is greatest

when most needed for agriculture, namely, April, May,
June and July. Because of the great diversity of con-

ditions, the State Horticultural Society has divided

the state into nineteen districts, as indicated on the

accompanying map, which are generally considered in

making recommendations for fruit-culture.

Apples form the most important horticultural crop,

but, except under irrigation, are grown commercially
principally in the southeastern half of the state, known
as the Great Loess region. However, commercial orchard-

ing is gradually extending westward. Commercial
orcharding under irrigation is being carried on in the

central, southern, and western parts of the state, jirin-

cipally in Lincoln, Scott's Bhiff and Red Willow counties.

District No. 1 is perhaps the best apple-growing
region of the state. Here is the natural home of the

Jonathan apple, where it attains its highest- degree of

excellence. Other standard varieties thrive almost as

well. Perhaps more Ben Davis apples are shipped from
this section than from any other part of the state. The
rainfall is ample and well distributed throughout the

year. The large amount of bright sunlight during the

time when most of the fruit is ripening perhajis accounts
for the high color, good quality and excellent keeping
properties of Nebraska fruit. District No. 2 follows No.
1 so closely in amount and quality of apples grown that

the region might well be known as one district, the chief

tlifference being that the former has a rougher surface,

higher altitude, .and lies farther north, making injury

from frost more liable. Districts Nos. 3, 4, 5, 6, 7, 8,

11 and 12, while not so favorably located, lie within the

commercial apple district and jiroduce immense quan-
tities of excellent fruit. Districts Nos. 9, 10, 13 and 14

require careful cultural methods, but with proper care

apples are grown successfully, though perhaps other

farm crops, with live-stock, will give larger returns

than commercial orcharding. However, the home
orchard, well cared for, is one of the greatest assets of

the farmstead.
Throughout the remainder of the state, much care

must be exercised in the propagation of apples except

under irrigation, although there are many thriving

home-orchards. The dry seasons, ])revailing light soil,

and cold winters, especially in the northwestern part of

the state, make winter-killing hable.

The Winesap is the favorite commercial variety the

state over, with the Jonathan as a close second and Ben
Davis third. The dry weather of the last three seasons,

with the severe winter of 1911, and the severe attack of

IlUnois canker has proved fatal to many Ben Davis
trees. The Jonathan apple is grown in the southern

part of the state, where it has attained a world-wide
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reputation. Other varieties which thrive in this state

are: Summer—Duchess, Yellow Transparent, Cooper's
Early White, Coles Quince, Early Harvest, Sweet June,
Red Astrachan, Chenango Strawberry, and Red June;
autumn—Wealthy, Utter's Red, Maiden's Blush, Fulton
Strawberry, Flora Belle, Plum Cider, Fameuse, Porter
and McMahon's White; winter— Gano, Windsor,
Grimes' Golden, Janet, Northwestern Greening, Black
Twig, Ingraham, Missouri Pipjjin and Iowa Blush.

Pears are successfully grown throughout the south-

eastern part of the state, though few large commercial
orchards exist. The trees are hable to winter-kill if

planted too far north and west, while susceptibility to

fire bhght is the controlling factor in the southeast.

The princiiml varieties are Kieffer, Bartlett, Sheldon,

Flemish Beauty and Seckel.

Native plums thrive over the entire state while

European and Japanese varieties do well in the eastern

and southern parts. American varieties are, Wyant,
Wolf, Wild Goose, Forest Garden and DeSota; European
—Lombara, Shipper's Pride, Green Gage, Shropshire
Damson; Japanese—Burbank, Abundance and Wick-
son.

Peach-growing, commercially, is confined to the

southeastern part of the state, where excellent crops are

occasionally produced. The greatest tlifficjilty lies in

the late frosts which sometimes destroy the crops, and
the liabihty to winter-killing of the frviit^buds, though
some peaches are raised every year. Alexander, Early

Rivers, Triumph, Russel, Champion, Bokara, Crosby,
Hill's Chili, Heath Cling, Solway and Wright are the
principal varieties.

Cherries thrive over the greater part of the state and
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aiY n-inarkiibly fnv from insect timl fiiiijioiis injurios.

Btviili";; tho nsitive clu'rrii'S. Kiirly Rii'liiiioml. Mont-
nior»'i\i\v ami Knglisli MoroUo aro the leailinp varieties.

Ctnijx"- ami siuall-fr<iit-!iio\viii}; is beioiiiiii); one of

the leading industries in the eastern part of the state,

cs|HX'ially in Distriets Nos. 1 anil 'J. where nuieh wine is

nianufaet urtnl and immense quantities of fruit ship|H'<l

out every year. The grape has heen exi<'ptionally free

from insect and fungous enemies vmtil very recently

when black-rot and the grajie root -worm have caused
serio\is losses in some localities. The leading varieties

arc Concord. Worden, Moore Early, Niagara, Moore's
Diamond, and \\ oodrulT lUxl.

Raspberries and blackberries suffer from drought and
winter-killing except in the region close to the Mis.souri

River, and here they fonn an important cro]). Red
raspberries are very little grown, being subject to

winter-killing except in the immediate vicinity of the
rivers. Strawberries now form one of the most impor-
tant small-fruit crops in the eastern jiart of the stale,

e.s])ecially in Districts Xos. 1 and 2 where fruit of the

highest quality is pro<luced. Senator Dunlaj), Sjilendid,

Bederivood. Crescent, ( iandy, Augu.st Lut her, Klondike,
July and Sample are the varieties principally grown.
The nursery interests of the state are very important,.

Seedhngs of all the important fruit, forest and shade
trees are grown in large quantities. Propagation of

varieties is carried on by root-grafting, budiling and
hardwood cuttings. The nurseries of the state supply
not only the home trade but have a large and well-

established business in other states.

^'cgetable-gardcni^g has taken its rightful place with
the other industries in Nebraska. Both vegetables

grown in the field and imder glass yield abundantly and
are of excellent quality. More vegetable-gardening is

done in District Xo. 2 than any other ])art of the state,

although the irrigated lands in the Scottsbluff region

are rapidly developing into a vegetable-producing sec-

tion. Canneries are being established and the indica-

tions are that there will be a still more rapid increase

in vegetable-growing in the near future. The beet-

sugar factories afford a ready market for sugar-beets,

the acreage of which is rapidly increasing. The acreage

planted to potatoes each year is also rapidly increasing

in spite of potato diseases and occasional <lroughts.

Marketing associations are being formed at various

points to facilitate the distribution. Early varieties

are grown principally, the leading potato being the
Early Ohio. Many acres of tomatoes are grown every
year and sold to the canneries. All varieties of root

crops do well tlirougliout the state, but the cucur-

bits are grown with most satisfactory results only on
sandy loam soil of the Platte River valley, and a few
other particularly .suitable locations. The growing of

pure-bred garden seeds also receives a great deal of

attention.

Ornamental gardening and floriculture are receiving

their due share of attention throughout the state,

especially about the cities. The excellent markets have
made grecnhou.se work very popular and a large num-
ber of persons receive employment in this line.

Among the native wild fruits which arc found abun-
dantly along every stream, the following are the most
common: PawTjaw (Aidmina triM/a), in the eastern jjarf

;

late wild grajie (Vitis cordifolia), over the entire state;

early wild grape (Vilin riparia), over the entire state,

the latter riju-ning much earlier than the former antl

being much more palatable; wild pliun (I'runun nmeri-
carui), over the entire state; choke-ch(^rry iPruniiH
virginiaTM), over the entire state; wild rherry {I'runun
serotiTia), eastern part of state; sand cherry (I'rnnus
pumila), very common in the fientral and western parts
of the state on dry sandy lands; wild cherry (I'runus
demiimd), common throughout the region from "Long
Pine" westward and is much more palatable than the
choke-cherry; wild strawberry (Fragaria virginiana var.

ilUnocn.tis), very common wherever moisture is suffi-

cient; wild red rjispberry {RubuK nlri(iosus), in the Ciist-

ern part of the state; wihl black raspberry (Ruhiis
iicritlcnidtix), very common over eastern half of state;

wilil blackberry, very connnoti over eastern half of
state; wild crab-ai)ple (I'l/rus corouaria), (eastern part
of the .state; juneberry (Aint'ldnrhii-r canadcn.via), in the
e;i.stern i)art of the state; wild gooseberry (A'j'dcs rolutuli-

foliiDn), very common in the eastern part of the state;

golden currant (liibcs aiiniDn), very conunon; elder
{Sainhucus raconoxa), very common; persimmon (Dios-
puriis n'rginiaiKi), southeaslern ]jarl ; buffalo beriy
(Shcphi'rdia argciilca), along I'latte River; red mulberiy
{Mnnia riihra), m the eastern part.

ICarly horticultiu'e in Nebraska was very discourag-
ing. Persons coming to Nebraska and not acquainted
with coniiitions insisted on plaiding varieties of trees
unsuitable to this region, because of their excellence
on the old "home place," or, being entirely unfamiliar
with the varieties, a,llow(~d some eastern nurseryman to

choose for them. The results were such that further
planting was discouragetl. The deep fertile soils of

Nebraska i)roiluced such abumlant crops of corn and
small grain that orchard-planting was retarded. The
trees were as a rule set too close together, and in the
rush of general fanning, neglected. Young trees were
set in sod and if they reached the age of bearing soon
bore themselves to death. Added to this came the
inroads of insects and fungous diseases. But here, as
in the face of other great ilangcrs, leaders were devel-

oped, men with courage and determination who have
succeeded in overcoming many of the dilTicultics. Sys-
tematic spraying was commenced. Scientific pruning
and cultural methods were developed.

Nebraska has awakened from her lethargy and has
become a state of pioneers in horticulture. Amateur
horticulturists are numerous and horticultural special-

tics are rapidly developing. Better methods have
developed special crops. Canning factories have been
established and plants for the handling of by-products,
such as cider-mills, vinegar-factories, wine - presses, and
the like are numerous throughout the state.

The present high rank of horticulture in Nebraska is

due largely to the untiring efforts of the early pioneers
who not only ]5lanted large numbers of fruit trees them-
selves, but encouraged and assisted others to do the
same. Among these may be mentioned: W. J. Arm-
strong, of Otoe County; J. Sterling Morton, who be-
sides fruit-trees planted trees and shrubs of every spe-
cies and variety which he thought would thrive in

the vicinity of Nebraska City; he was the originator of

Arbor Day, and to him is due in a large part many of the
beautiful plantings and groves of trees found in the
state today; Oliver Harmon, who planted not only
fruit-trees and vines but forest trees as well; J. H. Mas-
ters, who besides extensive plantings of fruit and forest

trees, engaged heartily in beekeeping; Wm. Fulton,

who planted an orchard near Nebraska City; Benton
Alflrieh, who planted apjile antl peach orchards in

Nemaha County, near Auburn; Jcseph Bennett; Bird
Vowell, who planted orchards near Auburn; S. Barnard,
who established a nursery and planted an orchard at
Table Rock; R. W. Furnas, ex-Governor of Nebraska,
who planted a large orchard near Brownville, and
carried on m.any experiments; J. M. Russell, who
planted a j)each orchard near Wymore, and who,
besides demonstrating that peaches could be grown in

Nebraska, originated many excellent varieties.

Public-service agencies for horticulture.

The Lanfl-Grant college of Nebraska was established

at Lincoln in 1871. There are three teaching members
of the horticultural staff.

The Experiment Station is also located at Lincoln.

There are also two exjjcrimcntal substations, the North
Platte Experimental Substation, 4 miles south of the
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city of North Platte, and iho Valentine Experimental
Sub-station, near the town of Valentine.

In addition to the work done at the College of Agri-
culture, horticulture is now being taught at the State
Normal seliools of I'eru and Kearney, tlie .School of

Agricvdture at Curtis, and in coiuiection with agricul-

ture in almost every high-school in the state.

Extension work is conducted in connection with the
College, one man devoting his entire time to this work.
The Nebraska State Horticultural Society was organ-

ized in 1S()9, with J. H. Masters a.s first jiresident.

Local fruit-growers' associations have been formed in all

the leading districts, and in 1912 the Eastern Nebraska
Kruit-lirowers' Association was formed. .\ uniform sys-

tem of packing and grading has been aiiopted which,
with the present shipping facilities, insures proper dis-

tribution and good prices for horticultural products.

Stalislics (Thirteenth Census).

The approximate land area of Nebraska in 1910 was
49,1.57,120 acres. The land in farms was 78.6 per cent
of the land area, or 38,622,021 acres. Of this land in

farms 21, .382,557 acres were improved; .803,206 were
woodland; and other iminiproved land in farms num-
bered 13,436,238 acres. The number of all the farms
in 1910 was 1 29,678. The average acreage to a farm was
297.8. [The total area of the state is 77,520 square miles.]

The lea^ling agricultural crops of Nebraska are
cereals and hav and forage. The acreage of cereals
increased from 12,071,703 in 1899 to 12,540,049 in 1909,
when the value of the cereals produced was $153,666,-
652, or 78.3 per cent of the total value of all crops. The
acreage occupied by hav and forage increased from
2,823,652 in 1899 to" 4,520,034 in 1909, when the value
of the hay and forage produced was $31,729,691, or 16.2

per cent of the total value of all crops. In 1909 sugar
crops were produced, from 8,225 acres, to the value of

$241,272, the acreage being a decrease, however, of .38.8

per cent from that of 1899. The forest products of farms
in 1909 was valued at $795,053, as compared with
$412,746 in 1899.

Horticultural crops produced in Nebraska are fruits

and nuts, small-fruits, vegetables including potatoes,

and flowers antl plants and nqrsery products. The value
of the fruits and nuts produced in 1909 was $2,078,340,
as compared with .S701,0o3 in 1899. Small-fruits in-

creased in acreage from 1,171 in 1899 to 1,411 in 1909,
an increase of 20.5 per cent, when 1,594,421 quarts
were produced, valued at $159,169. In 1909 the total

acreage of potatoes and other vegetables was 147,594
and their value $5,931,738. Excluding potatoes and
sweet potatoes and yams, the acreage of other vege-
tables increased from 34,532 in 1899 to 36,164 in 1909,
when the value of the vegetable products was $2,118,-

393. Flowers and plants and nursery products in-

creased in acreage from 1,680 in 1899 to 2,091 in 1909,
when the value of the products was $909,221.
The total production of orchard fruits in 1909 wiis

3,572,2.53 bushels, valued at $1,932,124. More than
nine-tenths of this quantity was produced by ap]jles,

and most of the remainder by peaches and nectarines
and cherries. The apple trees of bearing age in 1910
were 2,937,178; those not of bearing age 967,133; and
the protluction in 1909 was 3,321,073 bushels, valued
at $1,612,765. Peach and nectarine trees of bearing
age in 1910 numbered 1,188,373; those not of bearing
age 263,882; and the production in 1909 was 110,180
biLshels, valued at $91,129. Cherry trees of bearing age
in 1910 numbered 494,468; those not of bearing age,

267, .529; and the production of cherries in 1909 was
89,876 bashels, valued at $164,872. Other orchard-
fruits pro<luced in 1909 were: 6,700 bushels of [lears,

valued at $9,802; 41,910 bushels of plums and prunes,
valued at $50,934; 864 bushels of apricots, valued at

$1,229; 995 bushels of quinces, valued at $993; and 665
Ijushels of mulberries, valued at $400.

The production of grapes in 1909 amounted to 4,752,-

217 pounds, valued at $137,295. The grape-vines of

bearing age in 1910 numbered 1,221,736; those not of

bearing age, 380,788.
Nuts were produced in Nebraska in 1909 to the

amount of 384,325 pounds, valued at $8,906. The
black walnut is the only nut of importance, the pro-
duction in 1909 being 381,968 pounds, valued at $8,740.

Of the small-fruits grown in Nebraska, strawberries

are the most important, with blackberries and dew-
berries second. The acreage of strawberries increased

from 369 in 1899 to 562 in 1909, when the production
was 654,061 quarts, valued at $65,772. Blackberries
and dewberries increased in acreage from 152 in 1899
to 428 in 1909, when the production was 501,872 quarts,

valued at $46,648. The production of raspberries and
loganberries was 265,183 quarts, valued at .$29,841 ; that
of currants 90,779 quarts, valued at $8,592; and that
of gooseberries 82,0.86 quarts, valued at $8,259.

The acreage devoted to potatoes increased from
79,901 in 1899 to 111,151 in 1909, when the production
was 8,117,775 bushels, valued at .$3,785,224. The
acreage of sweet potatoes and yams decreased from 551
in 1899 to 279 in 1909, when the production was 28,500
bushels, valued at $28,121. The more important of the
other vegetables produced were 3,167 acres of sweet
corn, valued at .$46,208; 725 acres of watermelons,
valued at $36,223; 2,167 acres of pop-corn, valued at

$33,854; 348 acres of cabbage, valued at .$27,144; 282
acres of tomatoes, valued at $21,012; and 163 acres of

onions, valued at $18,659. Vegetable of lesser impor-
tance were asparagus, cantaloupes and muskmelons,
celery, cucumbers, squash, and turnips.

The acreage devoted to flowers and plants increased
from 86 in 1899 to 94 in 1909. The total area under
glass m 1909 was 844,010 square feet, of which 790,305
were covered by greenhouses, and 53,705 by sashes and
frames. The value of the flowers and plants in 1909
was $356,168, as compared with $142,636 in 1899.

The acreage devoted to nursery products increased
from 1,.594 in 1899 to 1,997 in 1909, an increase of 25.3
per cent. The value of the nursery products in 1909
was $553,053, as compared with $234,033, in 1899.

J. R. Cooper.

Kansas.

The commercial horticulture of Kansas (Fig. 2507)
is in large part centrahzed in a few localities. Twenty-
five counties produced about nine-tenths of the
10,000 carloads of apples sold in 1912. The last tenth
is grown in many scattered localities that are especi-

ally suited for horticultm-al work, sheltered valleys

where the soil is deep, rich and always moist. In
nearly every one of the remaining eighty counties suc-

cessful fruit and vegetable plantations may be found.
Sixty counties contributed more than two carloads of

peaches to the total of 1,300 carloads sold in 1912.

Thirty counties contributed one or more carloads of

.strawberries to the total of 300 cars sold in 1913.

Two .sections of the state have large areas of land
particularly suitable for horticultural products. The
northeastern counties have a considerable area of glacial

soUs that is well suited to fruit-growing and in which the
area devoted to fruit may be expected to increase

constantly. The Arkansas Valley has a large acreage
of sandy loam underlaid with a porous clay subsoil

which has proved to be well suited to fruit-growing.

The inexhaustible supply of water which may be
cheaply .secured for irrigation by pumping has recently

been utihzed in commercial orchards and gardens and
the possibihties of this region are not easily estimated.

A large proportion of Kansas will for long years to

come be devoted to grain- and stock-farming. Thous-
ands of acres well suited to fruit and truck crops are

devoted to corn, wheat, alfalfa, and grass. Fruit- and
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truck-fiirincrsi may bo found prospering no!ir cvory city

and l:irjn' quantitips of tlioir products arc shipped from
many jioints in tho northeiist ooimt.ies and the Arkansas
\'alloy towns.

Tlie early fruit-prowers planted larse numbers of

varieties t'lat proved to be poorly suited to Kansas
climate. Sueh standard eastern varieties as llubbards-
ton, Northern Spy, Baldwin and Rhode Island Clreen-

ing riiieni\l prematurely and had to compete with
the fall varieties. These have been dropped from the
list of recommended varieties. In this era of eliniination

the varieties which have been retained are tluise (hat

have generally proved iiroductive and pnilila!)le.

Grnnes", Jonathan, W'inesap, York Imperial, Stayman,
Arkansas or Black Twig, can eoniiiete in any market
for the highest prices.

In the northeastern coimties, most of the orchards
are kept in clover or orchard-gra.ss nivich of the time, to

prevent erosion. That these deep moist soils are well

adapted to this system of management is indicated by
the successful crojis borne in seasons when the rainfall

is nuich below the normal. In the .\rkansas Valley
clean cultivation and cover-crops are the rule.

The barrel is the favorite jiackage and a large part of

the crop finds a market in the cities and towns of the
states north and east. Barrehng in the orchard is a
common method, and the fine autumn weather usually
occurring in this section makes this an economical
practice. The fruit from the Arkansas Valley orchards
IS graded more closely as a rule, and the grades, fancy
and extra fancy, packed in bushel boxes for the south-
ern and southeastern markets. The fruit below fancy
grades usually has found a ready market in the "wheat
country" of the central and western part of this state

and the "cotton belt" of Oklahoma and northern
Texas. Some of the more isolated orchards have sold

their entire crop to the "wagon trade" from surround-
ing farm country. The fancy grades compete in any
market with the best grown anywhere. Grimes, Jona-
than, Rome Beauty, and Winesap are the quality
apples of Kansas and nowhere do they reach a higher
degree of perfection.

Early apples are increasing in favor with tho Arkan-
sas \'alley growers. Good markets have been the rule,

and this section can send good pie stock to market by
July 1 and good dessert apples by July 15. Early Har-
vest and Red June have been largely replaced by Yellow
Transparent, Cooper, and Wealthy. Maiden Blu.sh is

still in favor and Liveland Raspberry is being set in

considerable numbers.
In spite of the erratic climatic conditions, peaches arc

grown in many counties. The Kansas grower sets

peaches with the expectation that late frosts will injure
at least half the crop in the northern half of the state
and one-third in the .southern half, but even with such
losses occurring, when well cared for, jjcachcs give good
returns. KIberta has been more generally planted than
anj' other variety, owing to its desirability as a shipper
and canner, but many growers who supjily local mar-
kets plant a number of varieties. Amsden, Champion,
Green.sboro, Triumph, (.Jarmen, Mountain Rose, Craw-
ford, Bonanza, Solway, Family Favorite, and Crosby
have been generally successful. Many farmers still

plant seedlings in a small way.
Sour cherries and the cultivated native plums are

succes-sfully grown in a variety of soils, but large plant-
ings are .seldom .set. The Labrusca varieties of grajw;
are particularly succc,s.sful in the northeastern counties,
and the vineyard acreage is increasing. In the southern
counties the Labrasca varieties are to some extent
being .succeeded by some of Munsen's hybrids of Vitis
Liruxcumii.
The acreage of small-fruits has fluctuated in some

section.s, but the total acreage has steadily increased.
Wathena and Troy in Doniphan County have made
larger shipments than any other points, but large

quantities are marketed locally by growers near the

larger cities and towns.
l'otMt.o(\s :iM<l sweet, potatoes are shijjix'd from the

slate in considerable (|uantities. The sandy soils of the

Kansas and the Arkansas valleys produce most of the
cailot shi])ments. Both Irish and .sweet i)otatocs .are

grown for local market in most of tlic counties and a
large i)art of the Irish (lotato cro]) is dug early and sold

as new potatoes. The acreage devoted to sweet potatoes
increases steadily. The northern an<l western markets
seem t.o prefer the dry-fleshed potato from Kansas to

the moister varieties of the South. The Yellow Jersey

is the most widely grown, the short, well-shaped roots

develoi)ing early giving the growers a chance at the

earlv markets North and West, and a considerable

2507. Kansas, with the four main regions.

part of the crop is dug and shipped for this early trade.

This practice of selhng early accounts, in a large meas-
ure, for the low-acre yields often reported by growers of

Irish and of sweet potatoes, while the profit an acre

compares well with other localities.

Several localities in southern Kansas have developed
an extensive trade in vegetables with Oklahoma and
Texas towns, shijjping corn, tomatoes and melons south
after their early truck crops have been marketed.

Watermelons are grown on a large scale in many
localities. In earher years the watermelon crop was
uncertain owing to the injury from the melon louse,

which infested fields where the crops were grown
continuously for a number of years. With the general

adoption of a reasonable rotation, Kansas is a regular

factor in the late melon market. The difficulty of

having the soil sufficiently rich for melons and not over
strong for sweet potatoes is met by using corn or Irish

potatoes or tomatoes between melons and sweet pota-

toes. Alfalfa is now being grown on soils that a few
years ago were considered hopeless for that crop. Ma-
nure is an essential in getting alfalfa started in these

sandy soils, but, once starteil, it yields well and the

soil can be made ready for melons. One great value of

alfalfa as a- crop to precede melons is the comparative
freedom from weeds.

Near Kansas City, Leavenworth, Atchison, Topeka,
and Wichita, a considerable interest in cut-flower crops

is being developed, and many of the smaller cities

afford good support to local florists. Near the larger

cities an increasing industry is the summer crop of

cut-flowers. Peonies for the Memorial Day trade are

gaining in favor and thousands of buds are held in cold

storage for this demand. Gladioli and summer crops

of roses usually prove fairly profitable.

The nursery business has long been important in this

state. For years large areas of apple seedlings have
be(m grown in the Kansas River Valley. The deep,

strong soil produces a very high-grade stock and grow-
ers are improving their methods, generally using alfalfa

in rotation chosen to secure the best possible condition

of soil. The state ships many carloads of nursery stock

other than apple stock and the trade increases steadily.
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The forest tree nursery business has changed con-
siderably in recent years. In the early days of the
"Timber Culture Act, " when a settler might secure a
quarter-section of land for planting 10 acres of the

tract to trees, any sort of tree seedling could he profita-

bly grown. Those were the days of the enthusitism for

the "hedge fence," and millions of osage orange seed-

lings were grown. Today the hetlge is in disrepute.

The cost of careful maintenance is high in labor, and
the cost of neglect is high in injury to the fields, and
Kansas hedges are the victim of the stimip-puUer.

The catalpa is still set for posts and poles, and is on a
safer basis than in former years. The lesson of the

worthlcssncss of all species except Catalpa xpcciosa

was an expensive one. The fact that it is not well

adapted to high dry soil has been demonstrated, as has
its value for rich moist soil, and lands subject to over-

flow are being planted to catalpa and walnut. Many
settlers who planted cottonwood as roadside trees

thirty or more years ago are sawing Ivmiber and finding

that the cottonwoods pay rent for the land. The
Kansas farmers are planting better trees than they did a
generation ago. The box elder, soft maple, and poplars

have given way to elms, hackberry, sycamore, oaks,

walnut, and pecan in the eastern section, and the honey
locust, elms, hackberry, osage orange, and Russian
ohve have proved valuable in even the drier soils. The
red cedar is the only native evergreen, and since it

hiis been shown that a two-year stratification or

mechanical removal of the gummy coat makes its

propagation fairly certain, it has been grown more
largely than ever before. It is one of the most adapta-
ble trees in the list, growing in every county in Kansas.
The bull pine or western yellow pine, Pinus pondcrosa,

is well suited, and the Austrian and the Scotch pines

are good trees for Kansas.
In the boom days of Kansas every citizen felt in duty

bound to believe that every crop of the temperate
regions could be grown here with less effort than else-

where and that all the varieties of soil were equally

fertile. The modem Kansan is learning that the great

variety of soils and conditions gives opportunity for

many Unes of agricultural industrj' and that the welfare

of the state is best secured by using crops best suited to

soil and conditions. The men who have succeeded in

the various Unes of horticulture have done so by using

the natural resources in a rational way. Some of the

big orchards set in the early days on suitable soils have
proved to be valuable properties, but careful work has

been given them. Others set in a spirit of speculation

with no investigation of soil suitabiMty or with Uttle idea

of the value of varieties have not been particularly

profitable.

Public-service agencies for horticulture.

The State Agricultural College is at Manhattan, and
has from its earliest years maintained a Department of

Horticulture. For some years the work in entomology
was combined with that of horticulture and the two
fines of work have always been closely associated.

Experiments in the control of fruit insects were one of

the first lines of activity undertaken when the Experi-

ment Station was founded in- 1887.

The Extension Division of the CoUege has main-
tained a publicity bureau that has done much in getting

buyers and producers of fruit into communication. The
College renders considerable service in the matter of

civic improvement, members of the staff visiting many
localities delivering lectures, making suggestions and
preparing plans for parks, cemeteries and the grounds
for public bviildings.

In several localities cooperative associations have
been formed for the promotion of horticultural inter-

ests. The Wathena Fruit Growers' Association is the

largest, shipping each season hundreds of carloads of

fruit grown by its members.
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The State Horticultural Society in its fifty years of

service has accumulated a wealth of information that

is proving to be a safe foundation for horticultural

enterprises. There are a number of county and local

horticultural societies which have served their com-
munities faithfully and well.

Statistics (Thirteenth Census).

The approximate land area in 1910 was 52,335,360

acres; the land in farms 43,384,799 acres, or 82.9 per

cent of the land area. The improved land in farms
was 29,904,067 acres, or 68.9 per cent of the land area

in farms. There were 1,205,910 acres of woodland in

the farms and 12,274,822 acres of other unimproved
lanti in farms. The total number of farms in Kansas
in 1910 was 177,841. The average number of acres to

a farm was 244. [The total area of Kansas is 82,158
square miles.]

The leading agricultural crops of Kansas are cerea,ls

and hay and forage. Of the total value of all crops in

1909, 78.7 per cent was contributed by cereals and 14.9

per cent by hay and forage. The acreage of cereals

increased from 13,326,940 in 1899 to 15,638,669 in 1909,

when the value of the production was $169,109,449.

Hay and forage decreased in acreage from 4,337,342 in

1899 to 3,957,745 in 1909 when the production was
valued at $32,033,954. Broom-corn was produced to the

value of $593,947 in 1909, and sugar crops to the value

of .$508,024. The value of the forest products of the

farms in 1909 was .$1,336,950, as compared with $837,-

997, their value in 1899.

Horticultural crops grown in Kansas are fruits and
nuts, small-fruits in a limited amount, vegetables to

quite a large extent and flowers and plants and nursery

products. The value of all fruits and nuts produced in

Kansas in 1909 was $1,136,977, as compared with

$2,031,406 in 1899. The acreage occupied by the small-

fruits decreased 7.3 per cent, from 5,824 acres in 1899

to 5,400 acres in 1900, when the production was 5,477,-

274 quarts, valued at $454,200. Vegetables, including

potatoes, occupied, in 1909, an acreage of 132,665 and
the value of their products was $6,808,653. The raising

of flowers and plants and nursery products is of some
importance in Kansas, 4,164 acres being devoted to

them in 1909, with an output valued at $1,222,208.

The production of all orchard fruits was 58.8 per cent

less in 1909 than in 1899. The total production of

orchard fruits in 1909 was 1,447,849 bushels, valued

at $944,631. Apples produced more than nine-tenths

of this quantity, with cherries ranking next in impor-

tance. The apple trees of bearing age in 1910 numbered
6,929,673; those not of bearing age 1,116,316. The
production in 1909 was 1,356,438 bushels, valued at

$807,865. Cherry trees of bearing age in 1910 num-
bered 661,267; those not of bearing age, 237,051. The
production in 1909 was 34,409 bushels, valued at

$76,734. Quantities of other fruits grown in 1909 were:

24,567 bushels of peaches and nectarines, valued at

$23,418; 19,412 bushels of pears, valued at $21,.543;

and 12,2.50 bushels of plums and prunes, valued at

$14,001. In addition, small quantities of quinces,

apricots and mulberries were produced.

The production of grapes dechned from 15,786,019

pounds with a value of $297,000 in 1899 to a production

of 6,317,684 pounds with a value of $184,673 in 1909.

The number of grape-vines of bearing age in 1910 was
2,889,845; those not of bearing age numbered 343,002.

The production of nuts in Kansas is of minor im-

portance. In 1909 the most important nut was the

black walnut, of which 377,649 pounds were produced,

valued at $6,033. The other nut of importance is the

pecan, of which 20, .583 pounds were produced in 1909,

valued at $1,462. In addition, 3,9.50 pounds of hickory-

nuts, valued at $107, and 275 pounds of chestnuts,

valued at $19, were produced in 1909.

Blackberries and dewberries are the most important
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of the sniall-fruils raised in Kansas, with stiawhenies
stv»wii in importance. The aerea^e of l)lai'klierries

and dewberries increased from 'J.Dtt in IS'J'.I to l!,0.S2

in liK1<). when the production was 2,535,018 quarts,

ViUiuxi at S'Jt)1.131: The acreage of strawberries

decrease*.! in tlie sjiuic period from 2,304 in lSi)9, to

1,710 in U)Oi>. when tlie production was 2, Hit,IMS
quarts, vahiiHt at .?17S,091. The productions of otlicr

berries of importance in 1900 were: 61(3,035 quarts of

nispberries and lo{;anherries, vahiedat $5G,44t); 138,772

quarts of gooseberries, vahied at. $12,400; and 67,005
quarts of currants, vakied at .'ffG,023.

Aiuonj; the vegetables, the iiotato is by far the most.

important. In 1!K)9 the acreage devoted to potatoes
Wius 79,025 from whicli were produced 5,647,049
bushels, v;Uue<.i at S3,471,4SS, more than tlie vahie of

all the other vegetables. The more important of the
other vegetables, their acreage, and value of their

products in 1909 follow: swei^t potatoes and yams, 4,883
acres, valued at §373,432; watermelons, 3,317 acres,

valuwl at §131,527; tomatoes, 1,237 acres, valued at

§84,937; sweet corn, 3,653 acres, valued at .175,499;

cabbage, 1,007 acres, valued at .1$.")5,Sr2; and onions,

243 acres, valued at §29,753. Other vegetables grown
were asparagus, green beans, cantaloupes and musk-
melons, poi>-corn, cucumbers, lettuce, green peas,

rhubarb, and turnips.

The acreage devoted to the growth of flowers and
plants increase.l from 75 in 1899 to 161 in 1909. The
total area under ghiss in 1909 was 781,498 square feet,

of which 728,421 were covered by greenhouses and
53,077 by sashes and frames. The value of the plants

and flowers produced in 1909 was $273,715, as com-
pared with $79,765, their value in 1899.

The acreage devoted to the growth of nursery prod-
ucts increased from 3,449 acres in 1899 to 4,003 acres

in 1909, an increa,se of 16.1 per cent. The value of the
nurserj' products in 1909 was $948,493, as compared
with $447,053 in 1899. Albert Dickens.

SOUTH ATLANTIC STATES.

Delaware.

Geographicallj', Delaware (Fig. 2508) is divided into

three counties. New Castle in the north, Kent in the
center and Sussex in the south. Geologically, there are

but two distinct regions. Piedmont, and Atlantic coastal

plain. New Castle, the northern county, lies partially

in the Piedmont region and partially in the coastal plain

region, the northern ]jortion being hilly and of a rolling

topography and the remainder gently rolling with a
gentle slope to south and east. The remainfler of the
state has no elevations of any consequence, the surface

varying from slightly rolling in the north to flat, nearly

level lands in the south. All along the eastern side of

the state, many inlets and short navigable streams
indent the coast. A narrow stretch of mar.shlands

borders the coa.st from north to south. The greater

part of the state lies below 100 feet above sea-level and
the .southern half lies below the .50 feet contour.

The soils of the .state are well diversified; yet for the
most part they are fertile and especially adapted to

fruits and vegetable-culture. The soil types of New
Ca.stle County vary greatly, while those of the other
two counties are rather imiform. The principal soil

types of Kent and Stuwex counties are those of the Nor-
folk and Portsmouth seri&s, viz., Norfolk loams and
sands, and Portsmouth loams and sands.
The climate of the state is mild, the temperature,

except in the extreme northern part, seldom falling

below zero in winter. The close proximity of Delaware
Bay on the east and Chesapeake Hay on the west ha.s

a cfecided modifying effect upon the climate. Injurious
early fall frosts are practically unknown, while it, is

seldom that late spring frosts are limiting factors in

PttlLADELPMIA

crop-production. The rainfall is approximately 40
inches a year. The distribution of tliis rainfall varies

from year to year, but it is not often that the state

suffers from excessive drouglits.

The leading horticultural crops are tomatoes, aspara-
gus, ajiples, peaches, grajx's, pears, strawberries, canta-
loupes, watermelons, peas, sweet jiotatoes and white
Ijotatoes. Tliere are many kinds of vegetables grown
for tlie city markets, but the above-mentioned are tlie

princiiial ones grown on a trucking scale.

Delaware was formerly noted for its peach-produc-
tion, whicli industry began in 1832. The high-water
mark in iieach-production was probably reached in the
late sixties and early se\'enties. With the advent of the
yellows and other ])each diseases, the industry began
to tlecline and reached its lowest ebb about 1910.

Since that time a new interest has been aroused, better
m(>thods of culture are being practised and the business

is ra])idly centering into the hands of specialists.

During 1914 and 1915, thousands of young peach
orchards have been planted. Varieties have been
standarized and most of the old-time favorites have
disappeared. The jirincipal varieties grown are Elberta,

Belle of Georgia, Champion, Carman and Frances.
The old-time varieties, such
as Crawford's Late, Craw-
ford's Early, Moore's Favor-
ite, Reeves Favorite, Old
Mixon, Stump, Mountain
Rose and Smock have dis-

appeared from the com-
mercial orchards. In the
future horticulture of the
state, the peach is destined
to play an important part.

The apple is probably
the leading tree-fruit of the
state. The apple industry
is largely centrahzed in the
central part of the state;

but practically one-half of

the farming area of

Delaware is suitable

for apple- culture.

The industry began
in central Kent
County only a com-
paratively few yeara
ago and it was not
until about 1900 that
the apple crop of the
state began to attract

attention. Delaware
is especially suited to
the production of cer-

tain varieties of win-
ter apples of high
(juality and the grow-
ers are specializing

in those varieties.

J^ Ivirly apples do well

and a large and
profitable business is

carried on in growing
Yellow Transparent, Early Ripe and WiUiams. The apple

is destined to be a close rival of the peach and probiibly

in a few years wiU surpass the latter in production and
value. Unlike the peach industrv', the apple industry

has been in the hands of specialists from the very
beginning and to this fact can be accounted its steady
growth. The farmyard apple orchard [ilays but httle

jiart in the economics of Delaware appk^production.
The principal varieties of late apples are Jonathan,
Stayman, Paragon (Arkansas), Winesap, York Imperial,

Nero, Rome and (Jrimes. Of these varieties, the Stay-
man is especially adapted to Delaware conditions.

r
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The grape industry as a commercial proposition is

companitivoly now. Although grapes have been grown
in (he northern jnirt of Kent County since 185.5, it is

only witliin the hist decade that grapc^eulture lias come
to occupy an important place in Delaware horticulture.

The industry is centrahzed in two rather distinct

regions, tlie older one near Clayton and Smyrna and
a newer and what will probably prove to be a more
extensive one, near Dover. The grape industry only
awaits the advent of the grape-juice factory to bring

it to its iM'oper place among the horticultural products
of the state.

Pear-production is on the wane. There are large

jilantings of Kieffer in Kent and southern New Castle
counties; but of late years the pear crop has not proved
very profitable. Tlie old orchards have suffered from
the pear-blight, leaf-spot and psylla. There are but
few new plantings of pears being made and present
indications (1915) are that the next decade will witness
the passing of the pear industry. The northern part of

New Castle County is especially adapted to the grow-
ing of varieties like LawTence, Seckel, Duchess and
Anjou.
As the next decade will probably witness the passing

of the Kieffer pear, the past decade (1905-1915) has
witnessed the passing of the plum. From 1S95 to 1900,
tliere were large plantings of Japanese plums made in

the state. In 1S99 there were 32,000 trees, while at the
present time the plum crop is comparatively unim-
jiortant and the farmyard tree controls the output.
The strawberry is the most important horticultural

crop grown in the state. Its cultivation is largely

localized in Sussex County. There are two great straw-
berrj- districts in this county, one at BridgeviUe in the
western part and the other at SelbyviUe in the south-
eastern ]3art. In the SelbyviUe district especially,

Btrawberr}--growing is the principal farm industry. The
acreage in this district is constantly increasing. The
agriculture of the BridgevUle district is more diversified

and the strawberry-production, while great, is not so

large as it was about 1912. This district has recently

become a large producer of cantaloupes. The principal

varieties of strawberries grown in the state are Gandy,
Chesapeake, Superior, Klonds'ke and Parsons.
The tomato is king among vegetables in Delaware.

With the exception of a small area in the northern part

of New Castle County, tomatoes are grown for canning
purposes over the entire state. In 1914 there were 150
canneries in operation in the state, aD but two of them
specializing in canning tomatoes. The principal varie-

ties grown for canning purposes are Greater Balti-

more, Success, Stone, Red Rock and Paragon.
Since 1911, the growth of the sweet potato industry

in the state has been phenomenal. At the present time
(1915), the principal sweet potato region is in the
western part of Sussex County from Seaford south-

ward through Laurel to Delmar. Seaford, Laurel and
Delmar are the great sweet potato shipping centers.

The leading horticultural regions of the state are
Kent County for apples and grapes; Kent and Sus.sex

counties for peaches; Sussex County for strawberries,

cantaloupes, sweet potatoes and watermelons.
While the climate and soil of the state are well

suited to the production of the Enghsh walnut and
chestnuts, the industry has not been develoijed. The
ravages of the chestnut blight have practically

destroyed the chestnut orchards and it is doubtful
whether any new plantings will be made. Black walnuts
grow naturally over a large part of the state. Tlierc

are no cultivated orchards of this nut. A few pecans
are grown, but the success of growing this nut in Dela-
ware as a commercial venture has not as yet been
demonstrated.
The census figures of 1909 regarding the greenhouse

interests are misleading, as they show the industry of

growing plants ami flowers to be of more importance

than it really is. There are but few florists' establish-

ments within the state.

The appreciation of fine landscape effects is steadily

growing in the state. There are several large estates

near Wilmington that have been well developed, such
as the numerous Du Pont estates lying between Wil-

mington and the Pennsylvania line. The smaller towns
and villages have been awakened to the need of parks
and playgi'ounds and the next decade ought to witness

a better appreciation of the beautiful in nature.

Practically few of the many varieties of fruit grown
in Delaware have originate<l within her borders. Pos-

sibly the only variety of national fame that Delaware
can lay claim to is the Reeves Favorite peach.

Among those men who have helped to form the horti-

culture of Delaware, may be mentioned Joseph Carter,

of Smyrna, who may be called the father of the grape
industry in Delaware, and J. G. Brown, of Wyoming,
who had great influence in establishing apple-growing
Ln the state.

Public-service agencies for horliculture.

The land-grant college of Delaware is Delaware
College located at Newark. This college was established

in 1833, but it was not until the passage of the Morrill.

Act in 1862 that any provision was made for teaching

agriculture. The horticultural staff consists of two men
who also devote their time to the work of the Experi-

ment Station.

The Experiment Station is closely connected with the

College. Aside from the land devoted to experimental
growing of crops, the Station has forty concrete tree

pits that are used for investigational work in the plantr

food requirements of peaches.

There are no special horticultural schools in the state,

but horticulture is taught as a part of the agricultural

work in all the graded schools.

Extension work is carried on through the state by the

College and also to some extent by the State Board of

Agriculture.

The State Board of Agriculture controls the nursery
inspection and all pubhc matters concerned with the
enforcement of horticultural laws.

Historically, geographically and horticulturally,

Delaware is closely linked with the "Eastern Shore,"

of Maryland. This close community of interest of the

two states has been recognized in the Pcnisular Horti-

cultural Society, whose membership is drawn not only

from Delaware and Maryland but also from the "Eastern
Shore" counties of Virginia. The Society has ever

played a most important part in horticultural develop-

ment of the two states, Delaware and Maryland.

SlalisHcs {Thirleenth Census).

The approximate land area, according to the Census
report of 1910, is 1,257,600 acres, of which 1,038,666

were in farms, or 82.6 per cent of the land area. The
acreage of improved land is 713,538; that of woodland,

252,032, and other unimproved land in farms, 73,29(5

acres. The total number of farms in Delaware in 1910

was 10,836, the average acreage of which was 95.9 acres.

[The total area of Delaware is 2,370 square miles.]

The leading agricultural crops are cereals and hay
and forage. The land occupied by cereals in 1909 was
43.3 per cent of improved land, or 309,288 acres, as

compared with the acreage in 1899, when it was 318,-

772. The value of the products in 1909 was $4,692,329.

The acreage of hay and forage in 1909 was 80,669, as

compared with 74,800 in 1S99, showing an increase of

7.8 per cent. The value of hav and forage in 1909 was
$1,174,473. The forest products solil from the farms
in 1909 amounted to $346,062 in value.

The horticultural crops grown are vegetables, small-

fruits, fruits and nuts, and flowers and plants, and
nursery jjroducts. In 1909, the total acreage of vege-

tables, including potatoes, was 37,871 and their value
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$l,S;i2.(.>W, :i.< coiupartHl witli an apicasc of ii'J.OO" in

ISD'.t. valut\l at $1,144,221. 'I'he value of tin- Iruils ami
nuts pmwn in 1!>09 was §240,704 a.-i coinparcd with
$2t)5,.'>lS in 1S'.)'.». Tlu acroaKC of sniall-fruits in U)OS)

was S,<>87, a docn'ase of IS jier cent from lS9i>, wlicn the

acn^apc W!»s 10,.")'.)'.). Tlu" value of tlie .small-fruits in

VMK> W!U< §t)4;).7;V2. Flowers and plants and nursery

pnxluets in Delawaix' inereased in aerea^e from 204 in

KS')*) lo 22l> in U)09, when tlie value of their i)roduets

w:u-iSll0.4,Sti.

Of the orcliard-fruits in 1909, the apples produced
more than one-half of the total pro(hietion, and pears
most of the remainder. The number of beariiif; apple
trees in 1900 was 429,753; those not of bearing afte,

2ta,S13. The production in 1909 was 1S3,094 bushels,

valu(\i at Sll,"),371. The pear trees of bearing age in

1910 were 449,092: tliose not of bearing age, 90,917. The
production in 1909 was 10."),3.')7 bushels, valued at
$o2,022. The p(>aeh and nectarine trees of bearing age
In 1910 were 1,177,402; those not of bearing age, 212,117.
The |)roduction in 1909 was 1(),722 bushels, valued at

S21,402. Other of the orchard fruits, their production
and value in 19t)9 were: cherries, 2,034 bushels, valued
at $4,850; quinces, SOtJ bushels, valued at $1,572; plums
and prunes, t)o7 acres, valued at $540.
The production of grapes was 1,938,267 pounds,

valued at $43,967. The grape-vines of bearing .age

from 1,309 farms reporting, in 1910 numbered 2t)0,903;

those not of bearing age from 265 farms reporting
numbered 98,950.

The production of nuts is an unimportant industry.
The production of all nuts in 1909 was 39,142 pounds,
value<l at S964, of which 35,200 pounds were black
walnuts, valued at $.581.

Strawberries are by far the most important of the
.small-fruits rai.sed in Delaware, with blackberries and
dewberries ranking next. In 1899, tlie acreage of

strawberries w;is 6,344; in 1909 this acreage had in-

creased to 7,194 and the production was 12,730,265
quarts, valued at $569,354. In the period from 1899 to

1909, the acreage of blackberries and dewberries de-
crea.sed from 2,935 to 1,256. The production in 1909
was 1,403,977 quarts, valued .at $61,817. In 1909, there
were ako produced 275,871 rjuarts of raspberries and
loganberries, valued at $17,3.59; 12,123 quarts of goose-
berries, valued at $908; and 2,973 quarts of currants,
valued at $294.
Of the vegetables produced, potatoes and sweet

potatoes were the most important individual vegetables.
In 1909, from a reported acreage of 9,703, there were
harvested 880,360 bushels of potatoes, valued at $453,-
400. In the same year, the production of sweet potatoes
and yams from 5,229 acres was 733,746 bushels, valued
at $276,679. The value of tomatoes produced from an
acreage of 13,108, in 1909, was $.583,6:59. Other vege-
tables produced in Delaware, their acreage, and the
value of the products in 1909, follow: asparagus, 410
acres, value of product .$39,097 ; cantaloupes and musk-
melons, 1,163 acres, value of |)roduct $52,228; celery,

44 acres, value of prtxluct $12,394; sweet corn, 1,341
acres, value of pro<luct $35,073; green peas, 1,234 acres,
value of product $42,780; watermelons, 859 acres, value
of the product $26,343.
The growing of flowers and plants is quite' an im-

portant industry in Delaware. In 1909, the value of the
pro<luction from 44 acres was $71,429. The area
covere<l by Kla.ss in 1!K)9 wa.s 244,827 square feet, of
which 2.33,087 were covered by greenhouses and 11,740
by sashes and frames.

Cfjnceming nunwrj' products, tlu' acreage incrca.sed
4.6 per cent from 1899 to 1(K)9 or from 174 acres to
182 acres. The increa.s<; in the value of the nunsery
products for the .same period increased 126.5 per cent,
the value being given a.s $17,241 in 1899 and .$.39,0.57

in HK)9. ,, , ,, ,,
C;. A. M<CuK.

Maryland.

Maryland (Fig. 2.509) consists naturally of three dis-

tinct regions known as: (1) the coastal plain; (2) the
Piedmont region, or plateau; (3) the Api)alachian
region. The coastal plain rests on both shores of the
Chi'sapeake Hay. The jwrtion lying between the Bay
and the ocean is known as the Eastern Shore. It is

generally level, of low elevation and tleeply indented
with bays and estuaries. This portion west of the Bay
becomes liilly as it recedes from the shore and
ajiproaches the Piedmont plateau. Its western boim-
dary is approximately indicated by the Potomac River
to Washington, and the Baltimore and Ohio Railroad as
it passes from Washington through Baltimore to

Wilmington.
The Piedmont plateau extends westward from the

coiustal plain to the base of the Catoctin Mountains in

Frederick County. It is traversed by several ranges of

hills. Some of these are of considerable height.

The Appalachian region forms the western part of

Maryland and may be dividwl into three districts. The
first or eastern part commences at the foot, of the Cat-
octin Mountains. It is travenscd by a number of ranges
forming the dreat Valley and the famous Middletown
Valley noted for its beautiful landscape, fertile soil,

and pros]ierous farms. The central district of this

region is bounded on the east by North Mountain, and
on the west by Willis Mountain near Cumberland. It

is traversed by various intermediate ridges and com-
prises the greater part of Washington and Allegany
counties. It is upon the slopes of these mountains that
the largest and most extensive commercial orchards of

the state are found. The western district contains the
Allegany plateau and extends to the western boundary
of the state. It contains a portion of Allegany County
and all of C.arrett C'ounty. It contains the great divide,

from which the water runs partly to the Atlantic by
way of the Potomac and partly to the Gulf of Mexico
by way of the Monongahela, Ohio, and Mississippi.

The chmate of Maryland varies in the different

physical regions just described. Over the coastal plain

the winters are short and mild. The snowfall is light

and of short duration. The region is noted for its long
growing season. In the Piedmont region the summers
are cooler and the winters more severe, though severe
weather seldom begins before January. In the Appa-
lachian region the climate is more severe than in the
other regions. The winters set in earlier and the snow-
fall is generally heavy.
The mean temperatures during January and June

for the various sections are as follows: coastal plain,

35° and 73.5°; northern central, 30.7° and 72.8°:

western Maryland, 30.5° and 70.3°; aU Maryland, 32.8'^

and 72.5°.

Occasionally greater extremes are encountered than
these figures would indicate. Sometimes the mercury
goes to 98° or 100° in summer, and in winter a cold

wave may cause it to drop below zero, but these ex-

tremes are of short duration.

Along the Atlantic coast and the shores of Chesa-
peake Bay, frosts do not occur between about April 5
and November 10, giving a period of safe plant growth
of about 210 days. The length of this period decreases

rapidly as the distance from the shore increases. In the
central parts of the "peninsula" of the Eastern Shore,
frosts flo not disappear until .about April 15, antl rc-

api)ear about October 22, giving a safe growth period

of l',)0 days. On the western or windward side of the

Blue Ridge Mountains, the frost-period extends into

the first week of Maj- and reappears in the fall about the

first week in October, giving a safe growth period of

about 160 days.
In Garrett County, forming the western part of the

Appalachian region lying at 2,500 to 3,000 feet above
sea-level, there is a marked shortening of the growth-
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period. Here injurious frosts extend into the early days
of June and again sot in about the middle of September.
This gives only about 100 days of safe jilant growth for

the seajson in this region. .Vlong the waters of Chesa-
peake Bay, in southern JMarylantl, the period of safe

growth is more than again as long.

Over the coastal plain, the land is mostly light and
largely dominated by the sassafnis series of soils. The
hghter of these soils are well adapted to early truck

crops, while on their heavier sandy and gravelly loams
peaches and apples thrive. In the northern tier of

counties the soils are heavier and the agricultural

interests are more diversified. The mountain slopes

are well adapted to fruit-growing.

The transportation facilities, both land and water,

are unsurpassed. Chesapeake Bay, with its numerous
long, broad, navigable tributaries ramifying all parts

of the state, gives Maryland a water-frontage larger

that that of any other equal area. A large fleet of

vessels is kept busy carrying produce from bay and
river ports to Baltimore, Philadelphia, Washington,
and other markets. Maryland is well supplied with
railroads. Six distinct lines enter Baltimore. There are

also a number of electric lines that

carry freight. The Maryland State

Roads Commission maintains an ex-

cellent system of state roads.

Climate, soil, transportation facili-

ties with large markets near at hand,
combine most efficiently to mal;e
Maryland a great horticultural re-

gion. Although small in area, it

enjoys a remarkable range of soil and
climatic conditions and because of

this great range aU of the horticul-

tural products of the eastern United
States can be grown with ease. In
the entire region south of Balti-

more, the growing of vegetables has
assumed large proportions. The
tomato is the most extensively growm
vegetable crop of the state. In the
production of tomatoes Maryland
leads all other states. Potatoes, sweet
corn, sweet potatoes, peas, canta-
loupes, cabbage, beans and watermelons follow in the
order named. IJaltimore County leads in the produc-
tion of early potatoes. Recently a rapidly increasing late

potato area has developed in the higher altitudes of

Garrett and Allegany counties. This region produces
an excellent "seed" potato which has been found fully

equal to the Maine-grown seed potatoes. These pota-

toes are now displacing the Maine-grown potatoes for

planting purposes in the wanner regions of the state.

Most of the sweet potatoes are grown on the hght,

warm, sandy soils of Anne Arundel County, although
they are grown to some extent in every county of the

state. Maryland ranks third in the Union in the pro-
duction of spinach, green peas, and sweet corn, and
sixth in the production of green beans and cantaloupes.

Strawberries stand out; conspiciously among the
small-fruit productions of Marj'land. In the production
of strawberries Maryland outranks every state in the
Union, producing in 1000 nearly 'M per cent of all the
strawberries grown in the United States. Strawberries
thrive over the entire state but are most extensively

grown in Anne Arundel, W icomico, Somerset, Worce.ster

and CaroHne counties. In these counties, strawberries

are produced in enormous quantities and during the
picking season, which begins about May 12, special

trains from the.se regions carry Maryland strawberries

as far west as Chicago, and as far north as Montreal
and Quebec. Anne Arundel also led in the production
of blackberries and dewberries in 1900, but of late

years the pioduction of bush-friiits hivs been greatly

on the increa.se in Washington ami .-Mlegany counties.

Maryland has long been famous as a peach-producing
region. The first commercial orchard in the state was
planted in 1800, in Anne Arundel Coimty, 20 miles
from Baltimore. The orchard was owned by Thomas
Kobinson. It contained 20,000 trees, and proved
highly profitable. Other orchards soon followed; and
soon peaches were grown on a large scale in Anne
Arundel County. It is not known just when the first

orchard was planted on the Eastern Shore. In 1830, a
Major Phihp Reybold planted an orchard of 6,000 trees

in Kent County, and in the same year a Mr. Cassady
planted 50,000 trees along the Sassafras River in Cecil

County. Under the influence of the congenial soil and
climate, with practically no enemies to contend with,

the industry flourished and by 1865 the water fronts of

Cecil, Kent, and Queen Anne counties presented the
appearance of a continuous peach forest, extending
inward for several miles. The peach industry of western
Marj'land is of comparatively recent origin. John A.
Nicodemus planted the first orchard at Edgemont, in

Washington County, and his orcliard became the cradle

of the industry in which many begiimers received their

first lessons in peach-growing. W. D. Hues also planted

2S09. Maryland, with the line of demarcation.

an orchard of 300 trees on the Blue Ridge Mountains,
near KeedysviUe, in 1880. Keedysville is now a large

shipping point for peaches. The first orchards were
planted on the Blue Ridge; gradually they spread to

lower levels and other ridges. The higher elevations,

however, are considered the more desirable, as on the
lower levels the crop is more frequently ruined by frosts.

This is a brief outline of the beginning of the peach
industry in Maryland. For many years it dominated the
fruit industry of the state. The comparative ease with
which peaches were grown led many ambitious grow-
ers to plant larger areas than they could properly man-
age, and with the advent of the San Jose scale and the
yellows, peach-curl borers, and other pests, many grow-
ers were forced to curtail their operations. This was
more noticeable on the Eastern Shore than in western
Maryland, where the plantings were more conservative

and the orchards, on the whole, better managed. On
the Eastern Shore, peaches were largely superseded
by vegetable crops. At first, the cause of failure was
attributed to a change in climatic conditions. This,

however, is not the case, for linder proper management
and scientific metliods peaches can now be grown on the

Eastern Shore as well as formerly. Through the activi-

ties of the State Horticultural Department, in connec-
tion with the State Agricultural College, the growers
have learned to overcome the inroads of scale, yellows,

brown-rot, and other pests; and, since 1000, the plant-

ing out of peach, as well as other fruit-trees, has been
on the increase. The following are among the leading

commercial varieties grown: Green.sboro, Carman,
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Mountain Rose, Champion, Elboita, Uollr of Goor^iia,

Heath Kivf, Rooves, OUlmixoii, Chairs, Fox Scoilliiig,

Pickett Late, Stevens, Salway and Bilyeu.

The natural eonditions for tlie produrtion of apples

are unsiirp:\ssed and the ai)|)U' industry is f^rowing

steadily. On the Eastern Shore the early summer
varieties thrive. Ripening as they do in .Tune and early

July, they bring high prices in the nortluMii markets.

The northern tier of counties have soil an<l <Umatie
conditions favorable to the production of fall and win-
ter varieties of the higliest quality. Hee.ause of the

great range of climate, a long list of varieties is available

to select from. In western ^laryland the best northern
varieties like Spy, Tom|)kins King, Baldwin and Kliode
Island Greening thrive on the higher elevations, while

such excellent varieties as Cirimes Ciolden, Jonathan,
Winesap, Stayman \\inesai), Paragon, Nero and
Delicious can be grown to perfection in jiractieally all

parts of the state. .\t the present time the largest

number of bearing trees are Ben Davis anil York Imper-
ial, but the planting out of these varieties has prac-

tically ceased. The present plantings are mostly
Grimes, Jonathan Stayman, Winesap and DeUcious.
These varieties will soon be produced in large quantities.

During the past ten years, large tracts of wild mountain
land, considered worthless for agricultural purposes,

have been converted into orchards. Some of these

newly planted orchards are of considerable size. Near
Cumberland on the Green Ridge Mountains and over-

looking the Potomac River is probably located the

largest single orchard project in the world. This pro-

ject is converting 40,000 acres of wild mountain land
into an apple orchard. Over 1,000,000 trees are already
planted and the first plantings are now in bearing. This
entire tract contains only three varieties, namely.
Grimes, Jonathan, and .Staj'man Winesap. The largest

full bearing apple orchard in the state is located near
Hancock, in Washington County, and contains 900
acres. Orchards containing several hundred acres are

common in this section. A large number of these

newly planted apple orchards contain peaches as fillers.

Pears thrive throughout the state, and the planting
of pear orchards has been on the increase. Kent and
Anne Anmdel counties lead in this industry.

Plums are grown only to a hmited extent. They can
be grown with ease but the other fruits are more profit-

able. Those grown are mostly of the Japanese and Wild
Goose type. The production of sour cherries is on the
increase.

In the production of grapes. Prince George's County
leads. The production of grapes is steadily increasing

throughout the state. Grapes ripen here at a time when
the southern-grown grapes are off the market and before

the northern grapes come on. The leading commercial
varieties grown are: Moore Early, Concord, Niagara
and Delaware. Besides these, Campbell Early, Lutie,

Wordcn, Woodruff Red and Catawba are also grown
in apprcciaV>le quantities.

The large fruit and vegetable industries have given
rise to another large industry, namely, canning and
preserving. According to the Twelfth Census, there;

were 468 such establishments, in l'.)09, turning out a
product valued at 813,70(»,449. Of this amount, $12,-

538,862 was vegetables and fruits. Several of the larger

plants continue to operate as fish and oyster carmeries
when the fruit and vegetable .season is over. In eaiming,
Marj'land leads the other states. Thi; tomato is the
chief item. According to statistics compiled by th(^

National Canners' A.s.sociation, Maryland canned 41.0
per cent of all the tomatoes canned in the United States
from 1908 to 1914.
The long growing sea.son anfl the deep mellow soils

make Maryland well adapted tf) production of nursery
prwlucts. In 1914 there were fifty-two such establish-
ments inspected by the State Horticultural Depart-
ment. Most of these are small and are oj)erated in

connection with other farming oiieralions. The nimiber
fluctuates from year to year. Some farmers grow a
nursery crop only occasionally. The largest nursery
in the state is located near Berlin, in Worcester County,
and covers a tfact of 2, .500 acres devoted chiefly to the
production of mu'sery products, fruit trees being the
chief outi)ut. The second largest nursery is located near
Baltimore ami contains l,2t)0 acres.

MarylaiKl abounds in beautiful .scenery. The vicinity

of Baltimore is siu'romnled by charming suburbs,
beautifully landscaiied and planted with trees, shrubs
antl flowers. Druid Hill Park, laid out by the ()lmsted
brothers, is one of the finest parks in the United States.

The Green Spring Valley, north of Baltimore, is noted
for its magnificent country homes and large estates.

Oneof the most influential horticulturists of Maryland
was J. W. Kerr, a sketch of whose Ufe will be found in

volume III, page 1582.

Puhlic-scrvice agencies for horticulture.

The Maryland Agricultural College was established

as a private institution in 1856, and opened for instruc-

tion in 1859. After Congress passed the Land-Grant
Act in 1862 the General Assembly of Maryland for-

mally accepted the grant and the Maryland Agricul-
tural College was named as beneficiary. This made the
College in part a state institution, and in the fall of

1914 it was entirely taken over by the state. The Agri-
cultural College and Experiment Station are located at
College Park. There are ten men on the staff of the
College and Experiment Station devoting themselves
to horticultural work.
Maryland has two horticultural societies; namely,

the Peninsula Horticultural Society, founded in 1886,
and the Maryland State Horticultural Society, founded
in 1898. The object of both these societies is the pro-
motion of horticulture in all its branches. Both societies

receive some state aid. The Peninsula Society is pri-

marily intended for residents of Delaware and the
Eastern Shore of Maryland.

Statistics (Thirteenth Census).

The approximate land area of Maryland in 1910 was
6, .362,240 acres. The land in farms numbered 5,057,140
acres, which was 79.5 per cent of the land area. Of the
land in farms, 3,.354,767 acres were improved; 1,467,333
acres were in woodland; and 235,040 acres was other
unimproved land in faiTns. The number of all the farms
in 1910 was 48,923. The average acreage to a farm was
103.4. [The total area is 12,327 square miles.]

The leading agricultural crops of Maryland are
cereals, hay and forage, forest products of the farms and
tobacco. The acreage of cereals in 1909 was 1,329,201,
and the value of the products $21,908,730, which was
49.9 per cent of the total value of all crops. The acre-

age of hay and forage increased from 374,848 in 1899
to 398,842 in 1909, when the products were valued at
$6,011,749, which was 13.7 per cent of the total value
of all crops. The value of the forest products of the
farms increased from $1,170,.362 in 1899 to $2,349,045
in 1909. The acreage of tobacco in 1909 was 26,072,
and the value of the production, $1,457,112.

Horticultural crops grown in Marjdand are fruits and
nuts, .small-fruits, flowers and [ilants and nvirsery prod-
ucts, and vegetables. The value of the fruits and nuts
produced in 1909 was $1,577,978, as compared with
$1,311,:5S6 in 1899. Small-fruits decrea.scd in acreage
from 17,.'')22 in 1899 to 16,.595 in 1909, when the value
of the products was $1,227,548. In 1909 the total acre-

age of [jotatoes and other vegetables was 155,339, and
their value $7,99t),105. In 1899 the acreage was 133,-

344. Flowers and iilaiits anfl nursery products increased

in acreage from 1,449 in 1899 to 4",71S in 1909, an in-

crease of 225.6 per cent, when the; value was $1,0,53,901.

The total quantity of orchanl fruits produced in 1909
was 2,.577,3.59 bushels, valued at $1,517,400. Ai)ples
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contributed nearly three-fourths of this quantity and
pears, and peaches and nectarines most of the remainder.

The apple trees of bearing age in 1910 numbered 1,288,-

482; those not of bearing age, 660,685. The apple-pro-

duction in 1909 was 1,822,824 bushels, valued at .1:902,-

077. The peach and nectarine trees of bearing age in

1910 numbered 1,497,724; those not of bearing age

805,063. The production in 1909 was 324,609 bushels,

valued at $361,617. Pear trees of bearing age in 191()

numbered 540,583; those not of bearing age 138,152.

The production in 1909 was 367,359 bushels, valued at

$168,561. In addition, there were produced in 1909,

42,315 bushels of cherries, valued at .160,121; 13,.526

bushels of plums and prunes, valued at $16,192; 6,359
bushels of quinces, valued at $8,383; and 365 bushels

of apricots, valued at $448.

The jiroduction of grapes is not of marked impor-
tance. In 1910 the grape-vines of bearing age numbered
138,801; those not of bearing age 44,690. The produc-
tion in 1909 was 2,152,382 pounds, valued at .$53,498.

The total production of nvits in 1909 was 318,148
pounds, valued at .15,687. Black walnuts and chestnuts

contributed the greater part of this amount, the pro-

duction of black walnuts in 1909 being 274,936 pounds,
valued at $2,997; that of chestnuts, 24,842 pounds,
valued at $1,4.39. There were also produced in 1909,

6,916 pounds of Persian or Enghsh walnuts, valued at

$745; and 1,717 pounds of pecans, valued at $85.

Strawberries are the most important of the small-

fruits, with blackberries and dewberries next in im-
portance. The acreage of strawberries increased from
13,980 in 1899 to 14,292 in 1909, when the production

was 23,611,095 quarts, valued at $1,070,072. In the

same period the acreage of blackberries and dewberries

decreased from 1,501 in 1899 to 1,180 in 1909, when the

production was 1,372,164 quarts, valued at $68,817.

The acreage of raspberries and log.anberries decreased

from 1,385 in 1899 to 846 in 1909 when the production

was 9.59,369 quarts, valued at $67,516. There were also

produced in 1909, 300,321 quarts of gooseberries, valued

at $18,000; and 34,009 quarts of currants, valued at

$3,138.
The tomato holds first place among the vegetables

grown in Maryland. In 1909, it covered an area of

42,721 acres, and was valued at $2,037,634. Potatoes,

sweet potatoes and yams are next in importance. The
acreage of potatoes increased from 26,472 in 1899 to

39,299 in 1909, when the production was 3,444,311

bushels, valued at $1,782,954. The acreage of sweet
potatoes and yams increased from 6,469 in 1899 to

7,956 in 1909, when the production was 1,065,956

bushels, valued at $483,751. Of the other vegetables

produced in 1909, the more important were: 18,387 acres

of sweet com, valued at $386,277 ; 3,481 acres of cabbage,

valued at $304,394; 3,516 acres of cantaloupes and
muskmelons, valued at $246,333; 6,0.30 acres of green

peas, valued at 220,709; 2,746 acres of green beans,

valued at $153,013; 2,432 acres of watermelons, valued

at $94,737; and 1,314 acres of spinach, valued at $80,-

653. Vegetables of les.ser importance were asparagus,

beets, cauMflower, celery, cucumbers, eggplant, horse-

radish, kale, lettuce, onions, parsnips, radishes, rhu-

barb and turnips.

The acreage devoted to the production of flowers and
plants increased from 174 in 1899 to 478 in 1909, an
increase of 174.7 per cent. The total area of land under
gla,ss in 1909 was 2,175,.584 square feet, of which 2,051,-

068 were covered by greenhouses, and 124,516 by sa.shes

and frames. The value of the flowers and plants pro-

duced in 1909 was $597,001, as compared with $355,862
in 1899.
The acreage of nursery products increased from 1 ,275

in 1S99 to 4,240 in 1909, an increiisc of 232.5 per cent.

In 1909 the value of the nursery products was $456,900,
as compared with $123,474 in 1899.

Herman Beckenstrateb.

Virginia.

The state of Virginia (Fig. 2510) comprises six main
physical or natural divisions known as the Tidewater,
Middle, Piedmont, Blue Ridge, Valley and Appala-
chian regions. Each of these divisions has its own soil

types arid to a less extent its peculiarities of climate.

These divisions consist of parallel belts of territory of

the same general direction as the Alleghany Mountains.
The Tidewater division extends from the seashore to

the head of tide and comprises about 1 1 ,350 square miles

of territory. The highest elevation within this division

is not more than 200 feet above sea-level. This district

is traversed by numerous navigable rivers and its shores

are indented by many estuaries and bays. The soil in

this section is mostly"drift from the more elevated part

of the state and is usually light and easy to work. The
climate is mild and somewhat more equable than the

more inland sections of the state. The cheap trans-

portation facilities furnished by the navigable waters,

together with the mild climate and hght soil of this

section, has led to the development of truck-farming on
an extensive scale. This constitutes the chief agricul-

tural industry of the division. Parts of the three great

truck regions of the Atlantic seaboard he within this

division of the state, namely, the Norfolk, Baltimore

and Peninsula districts.

Middle Virginia is geologically the oldest region of

the state and comprises 12,470 square miles of terri-

torj-. It is, on the whole, more elevated than Tidewater

iDut .seldom exceeds an elevation of more than 500 feet.

Horticultural crops are not extensively grown. Tobacco
is the main crop, while corn and wheat succeed on the

best types of soil. Bush-fruits do well in many parts of

this district, while sections favored by good soil and
proper elevation will produce good tree-fruits.

The Piedmont division of Virginia lies at the foot of

the Blue Ridge and consists of a long, narrow belt of

land varying in width from 30 to 40 miles and extend-

ing from the northern to the southern boundary of the

state. It comprises 8,680 square miles of territory.

The major part of this division varies in elevation from

.500 to 1,000 feet above sea-level, although some of the

detached mountain spurs lying wthin this district

are much higher. The soils of Piedmont are highly

variable but on the whole are well adapted to fruit-

growing and grain-farming, while ia the northern part

of Piedmont, grazing is made possible by the presence

of limestone soils and the natural growth of blue-grass.

The Blue Ridge division comprises the narrow range

of the Blue Ridge Mountains. This division ha,s a

total area of 1,230 square miles. The northern two-

thircls is rough and precipitous except in the mountain

passes or gaps. The southern part, however, consists

of a broad elevated tableland and includes the coun-

ties of Floyd, Carroll and Grayson. The soil of this

part of the Blue Ridge section is not very different

from that of Piedmont. Fruit-growing throughout the

northern part of this section is confined largely to the

mountain gaps and is of the same general character as

that of Piedmont. Fruit-growing has not been exten-

sively developed in the southern part of this section,

owing to lack of proper tran.sportation facilities. When
this difficulty is met, there is hkely to be a develop-

ment in grooving winter apples on a large scale, because

of its high elevation.

The Valley section of the state lies northwest of the

Blue Ridge and comprises a total area of 7,530 square

miles. This is the best grain-growing section of the

state. However, certain soils in this section are particu-

larly adapted to the growing of apples and other fruits,

and the development of commercial orcharding has been

on a rather large scale. Frederick County, in the north-

em part of this valley, grows more fruit than any other

one county in the state. Good fniit-land is to be found

throughout this great valley. This division is divided
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into five subdivisions or minor sections by cross spxirs

whicli extend from tlie Blue Uidpe to the Allefihany

Mountiiins. Each of these minor divisions ha-s its own
particular types of soil. That part of the valley where
fruit -prowin); is most highly developeil extends from
Staimton to the Potomac River. The part of this sec-

tion which is drained by the waters of the Roanoke
River apjvars to be especially adapted to canning
crops. Hotetonrt Coimty is noted for this industry.

In the sovithwest, on the elevated land which divides

the Hoistein River district from the New River dis-

trict, one will find larfje areas devoted to the growth of

cabbage. The soil and climate of this elevated part of

the valley seems admirably adapted to the production
of this crop. The \'alley tlivision, a.s a whole, promises
important development in fruit-growing and other
horticultural industries.

The section of the state known as Appalachia lies

to the northwest of the Valley and comprises a total

area of about 5,71X) square miles, consisting of large

mountain ranges and narrow deep valleys. This part

of the state is generally regarded as a grazing section,

although there is much good apple and peach land to

be foimd on the cross spurs and mountain slopes.

Wherever good transportation facilities exist, profitable

orchanls are found. Much of tlxis territory, however,
remains undeveloped because of its inaccessibility.

The leading horticultural industries of the state are

trucking and apple-growing. The Norfolk, Baltimore
and Peninsula areas are especially adapted to the growiih

of truck crops and the development of trucking in this

region has been on a large scale. Fruit-growing has been
largely developed in the Piedmont, Blue Ridge and
Valley sections of the state, while special phases of truck-

ing have been developed in parts of the Valley section.

Appalachia also ofTers good opportunities for fruit^grow-

2510. Virginia, with the main geographical divisions.

ing, but the development of the industry there has not
been rapid on account of the lack of good transportation
faciUties.

The apple Ls the most important fruit crop of the state.

Although this fruit h;iK been grown commercially since

colonial times, it is only in more recent years that the
indu.stry ha.s as.sumed consirlerable jiroportions. Heavy
plantings have been made during the last two decades
and the annual yield of this crop is rapidly increasing.

The apple succeeds on a commercial scale in the four
western divisions of the state, linportant ajijile-grow-

ing areas are to be found throughout Piedmont, while
in many parts of the Valley and Appalachia it is exten-
sively grown. The plantings in the eastern ijart of the
state are primarily for home .supply, but there is no
reason why many localities in this part of Virginia
cannot produce summer apples on a commercial scale.

The leading varieties of commercial apples are York
Imperial, Winesaj), Ben Davis, Albemarle (Yellow
Newtown), .Xrkansas, (irimes and Stayman \\'inesap.

The peach luis long been regarded as an important
fruit crop in Virginia, but it is only within recent years
that its culture has assumed large proportions. At
the present time the bulk of the peaches produced in this

state is harvested from commercial plantings. The
crop riiiens in Virginia soon after the main crop of more
southern districts is off the market, and is slightly

ahead of the large orchards of West Virginia and Mary-
land. The peach grows to perfection throughout the
state, wherever the frost factor can be safely ignored.
The leading commercial varieties of this fruit are
Carman, Hiley, Early Crawford, Elbcrta, Late Craw-
ford, Smock, White Heath, and Bilyeu. The Elberta
is planted more extensively than any other variety.

Other fruits, including the cherry, plum and grape,
are important in certain restricted locations, but their

cultivation is not general. Pear orchards have very
generally proved unprofitable on account of the
ravages of fire blight.

Small-fruits are grown in many parts of the state for

local market, but their production with reference to
northern markets is limited except in case of the straw-
berry, which is grown extensively in the trucking regions
of the state and constitutes one of the most important
sources of revenue.
Among the truck crops grown in the state, the potato

sweet-potato and salad are the most imjjortant. The
potato is grown almost entirely as a truck crop in

Virginia, that is, early varieties are chiefly used and
the crop is harvested before it is fully matured. Large
areas in the Norfolk and Peninsular districts are utilizeid

in the production of potatoes. The eastern part of the
state is ideally adapted to the growth of this plant as a
truck crop. In the western part of the state the potato
is grown to some extent as a field cro]!, but this type of

potato-growing is not extensive. A few localities with
high altitude grow potatoes to supply the truck-farmers
with tubers for seeding. When grown for this purpose
the crop has generally proved rather profitable.

The sweet potato is next in importance to the potato
as a truck crop. The great bulk of this crop is grown in

the Norfolk and Peninsular areas. Sweet potatoes are not
grown outside of Tidewater except in a small
way for local market and for home use.

In addition to the crops mentioned above,
other leading croi)s can be classed under
one head as salads or pot-herbs. Spinach,
kale, and lettuce are all grown on an exten-
sive scale in the Norfolk district. Many
growers confine their efforts largely to these

K^ crops. The profits are not great some years,

®^ but the grower who sticks to these crops

I year after year usually makes handsome
S profits in the long run.

Cabbage is another important truck crop
of Virginia. It is grown for early market in

the region around Norfolk, while it is grown very exten-

sively for both early and winter markets in southwest
Virginia. It constitutes the chief money crops in cer-

tain parts of Smyth and Wythe counties where it is

grown on a large scale as a field crop.

The tomato is a very important crop in certain parts

of the state. While it is grown extensively for general

market in the principal trucking districts of the state,

it is not a dominant crop in these .sections. It becomes
of primary importance in the canning districts, particu-

larly in certain parts of Botetourt and Bedford coun-

ties, where the canning industry is firmly established.

In addition to trucking and ajjple-growing, which are

the chief horticultural industries, grape-growing, small-

fruit-culture and the nvirsery business have each

received their .share of attention. Grape-growing vyas

once a thriving industry in the Charlottesville section
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of Piedmont but the industry has languished in recent

years. It has been fully demonstrated, however, that
the growing of table grapes is profitable in many jiarts

of the state. There are several large nurseries and many
small ones located in the state. Taken as a whole, the

nurserj- business is of considerable importance. The
state, also, has a nmnber of large seed-houses and the

growing of pedigreed seed is now important. The cut-

Hower industry has assmned considerable jjroportions

near the large cities, while the same maj' be said for the
forcing industry.

The development of fine country estates belongs
chiefly to Colonial and ante-bellum days. However,
many of these old estates have been preserved for the
present generation, among which may be mentioned,
Mount Vernon, Monticello and Montpelier. Through-
out the state may be found less noted establi-shments

which are, nevertheless, prized for their beauty.
The history of horticulture in Virginia is meagre.

Heyond the fact that fruits and flowers have been
prized from Colonial days, little is known of the evolu-

tion of the present horticultural industries. The
strictly commercial phases of horticultural develop-
ment are recent or are yet in their infancy.

Public-service agencies for horticulture.

The land-grant college of Virginia, known as the
Virginia Polytechnic Institute, is located at Blacks-
burg in the southwestern part of the state. The State
Experiment Station is a department of the College.

The staff of the horticultural department consists of

four horticulturists.

The inspection work for orchards and nurseries is

administered by the Crop Pest Commission, which is

directed by the same board as the Experiment Station.

This office is essentially a department of the Agricul-

tur.al College. Three trained officers devote practically

their entire time to this work. There are also a large

number of county inspectors engaged in orchard and
nurserj- inspection under the direction of the Com-
mission.

The Virginia State Horticultural Society is one of the
influential agricultural associations of the state.

A Truck Ex]jeriment Station was organized in 1907
and located in the trucking district near Norfolk.
This Station is supported and controlled conjointly by
the United States Department of Agriculture, the
Virginia Experiment Station, the State Department of

Agriculture and the Southern Produce Exchange. Much
valuable experimental and research work has already
been carried out for the benefit of the trucking industry.

The State Department of Agriculture has its head-
quarters at Richmond, and devotes a considerable
part of its efforts to the fruit-growing and trucking
industries.

Statistics (Thirteenth Census).

The approximate land area of Virginia in 1910 was
25,767,680 acres. The land in farms was 75.7 per cent
of the land area, or 19,495,636 acres. Of this land in

farms, the improved land numbered 9,870,058 acres;

the woodland, 8,414,680 acres; and other unimproved
land in farms, 1,210,898 acres. The total number of

farms in the state in 1910 wa-s 184,018, and the average
acreage to a farm, 105.9. [The total area of the state is

42,627 square miles.]

The leading agricultural crops of the state are cereals,

tobacco, and hay and forage. The acreage devoted to
the production of cereals decrease<l frfun 3, l()(),;5i52 in

1899 to 2,841,114 in 1909, when the production was
vahicd at $;59,99.3,929, which was .39.8 per cent of the
total value of all crops. Tobacco increa.sed in acreage
from 184,334 in 1899 to 185,427 in 1909, when the pro-
duction was valued at $12,169,086. Hay and for.age

increa-sed from 612,962 in 1899 to 773,577 in 1909, when
the production was valued at $10,256,998. Forest

products of the farms were valued at $10,118,851 in

1909, as compared with $3,797,116 in 1899.

Horticultural crops grown in Virginia are fruits and
nuts, small-fruits, vegetables, including potatoes and
sweet potatoes and yams, and flowers and plants and
nursery products. The value of the fruits and nuts
produced in 1909 was $3,770,491, as compared with

$2,755,487 in 1899. Small-fruits decreased in acreage
from 8,796 in 1899 to 7,295 in 1909, when the produc-
tion was 11,342,980 quarts, valued at $671,843. The
total acreage of potatoes and other vegetables in 1909
was 2.52,119, and their value, $17,338,496. Excluding
potatoes, and sweet potatoes and yams, the acreage

of the other vegetables increased from 99,002 in 1899 to

124,354 in 1909, when the production was valued at

$8,989,467. Peanuts increased in acreage from 116,914

in 1899 to 145,213 in 1909, when the production was
4,284,340 bushels, valued at $4,239,832. Flowers and
plants and nursery products decreased in acreage from
1,343 in 1899 to 944 in 1909, when the production was
valued at $522,480.
The total production of orchard-fruits in 1909 was

6,581,101 bushels, valued at $3,.582,359, Apples con-

tributed more than nine-tenths of this quantity, peaches
and nectarines and cherries most of the remainder. The
apple trees of bearing age in 1910 numbered 7,004,548;
those not of bearing age, 3,435,591, and the production
in 1909 was 6,103,941 bu.shels, valued at .$3,129,832.

Peach and nectarine trees of bearing age in 1910 num-
bered 1,585,505; those not of bearing age, 780,551. The
production of peaches and nectarines in 1909 was
243,446 bushels, valued at .$227,141. Cherry trees of

bearing age in 1910 numbered 3.52,783; those not of

bearmg age, 83,323. The production in 1909 was 132,-

671 bushels of cherries, valued at $134,428. The pro-
duction of other orchard-fruits in 1909 was: 74,486
bushels of pears, valued at $63,424; 22,597 bushels of

plums and prunes, valued at $22,772; 3,443 bushels of

quinces, valued at $4,037; and 515 bushels of apricots,

valued at 8723.

The production of grapes in 1909 was 4,108,694
pounds, as compared with 3,608,903 pounds, the pro-
duction in 1899. The value of the grapes produced in

1909 was $156,266. The vines of bearing age in 1910
numbered 424,701; those not of bearing age, 136,026.

The production of nuts was 841,572 pounds, valued
at $22,161. The nuts produced in 1909 were: 600,141
pounds of black walnuts, valued at .$9,723; 210,364
pounds of chestnuts, valued at $9,686; 10,568 pounds
of pecans, valued at $1,356; and 22,512 pounds of

Persian or English walnuts, valued at $1,231.

Figs were the only tropical fruit of importance in 1909,
the production being 234,057 pounds, valued at $9,652.

Strawberries are the most important of the .small-

fruits, with blackberries and dewberries ranking second
in quantity and third in value, while raspberries and
loganberries are third in quantity, but second in value.

The acreage of strawberries decreased from 7,821 in

1899 to 6,608 in 1909, when the production was 10,761,-

381 quarts, valued at $626,649. Blackberries and dew-
berries decreased in acreage from 444 in 1899 to 344 in

1909, when the production was 273,551 quarts, valued
at .$16,485. Raspberries and loganberries decreased in

acreage from 365 in 1899 to 276 in 1909, when the pro-
duction was 257,322 quarts, valued at $24,853. Other
small-fruits were: 23,447 quarts of gooseberries, valued
at $1,909; 18,112 quarts of cranberries, valued at $1,-

0.50; and 8,127 quarts of currants, valued at $791.
The potatoes and sweet potatoes and yams rank far

ahead of the other vegetables in importance. Potatoes
increased in acreage from 51,021 in 1.899 to 86,927 in

1909, when the production was 8,770,778 bushels,
valued at $5,667,557. Sweet potatoes and yams
increased in acreage from 40,681 in 1899 to 40,838 in

1909, when the production was 5,270,202 bushels,

valued at $2,681,472. Other vegetables of importance
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\vcn»: ll.iX>"i acres of tomatoes, vahiod at §105,77.'?;

3.aVi aen^s of siiinarli, valued at S4Si),l7(); S,()SO ai-irs

of oabbage. \aliieil at S-lS7,:{i54; l,7tilj acres of ciicuiu-

bers, valued at .?177.2r>4: 2.S07 acres of green beans,

ViUued at SUi7.HW; I>,1.")',) acres of watermelons, vahied
at S130.S9S: 1.013 acres of kale, valued at $1 l.'i.tMS;

JHW acres of cantaloupes and musknielons, valued at

$S;5,U,>n; 2,101 acres of sweet corn, valued at .?73,0.'')0;

and 7S7 acres of onions, valued at S.")',),.')2 1. X'egctablcs,

the value of which was between S10,(K)0 and .¥.")0,00(),

arc as follows: iusparagus, $31 ,20.") cgs))lant , $20,430; let-

tuce, S24,1S7: ra<lishes, .?1<),S42; and turnips, $22,.'')S2.

\'epetables of less importance arc beets, jiarsley, pum])-
kins, riuibarb, nitabagas, and sriuash,

The acreage devoted to the )>roduction of flowers imd
plants increased from 1 13 in hs99 to 37.") in liHlO. The
area under glass in 1009 was 1,413,170 square feet, of

which 1,31.'>,3SS were covered by greenhouses, and
97,7S2 by s;\shes and frames. The value of the Howers
and plants produced in 1909 was $302,488, as compared
with $238,712 in 1899.

Nurserj- products decre;used in acreage from 1,200
in 1899 to .569 in 1909, when tiie production was valued
at Sl.59,992, as compared with .$214,988, the value in

1899. H. L. Price.

West Virginia.

From a horticultural standpoint. West Virginia
(Fig. 2511) presents many unique features and unde-
veloped pcssibilities. From the crest of the Alleghany
Mountains to the waters of the Shenandoah River on
the cast and the Ohio River on the west, there is a dif-

ference in elevation of about 4,000 feet. The cfTect of

this range in elevation is to furnish a climate with as

much variation as might nonnally be found between

COf^MCfC'AL ^PfLC ftCOlOf^

2511. West Virginia, showing the regions of horticultural

adaptabilities.

Vermont and the Carolinas. As might be expected, the
horticultural flora of the state is very extensive and the
matter of varietal adaptation is one of great importance.
The Baldwin and Nortliem Spy apples, when grown in

Preston County at an elevation of 3,000 feet or more,
are similar to the well-knowTi New York and New
England product, but when grown in the Shenandoah
Vallej' they attain a verj- large size, ripen with the
early fall varieties, are coar.se in texture, poor in quality
and can be kept only a few weeks evcai in storage.
West Virginia hji-s long been known as a producer of

coal, oil, gas, and lumVjer, but in recent years the r.apicl

development of the orchard industry has riiised the
state to a place of importance among the lea<ling fniit-
producing states. The Cen.sus report for 1910 indicated
that Wc«t Virginia ranked twelfth among the states in
the production of apples, and the government estipiate

for 1911 showed only .seven other states exceeding
West N'irginia in the production of apples for that year.
The ijcach industry is making similar gains, but is less

extensive a.s a whole than the ai)))le inchistry.

The horlicull viral industries of the state are unequally
divi<le(l between fr\iil-growing and trucking, the former
predominating. The leading fruits are th(» apple and
jjcach, with the clu'rry forming a poor third. Pears,

jilums, grapes, and berries are growni in some sections

to quite an extent, but the commercial plantings are
somewhat scattered and the products are largely sold

locally. The commercial apple districts are found in

the eastern Panhandle, the northcin Panhandle and
along the Ohio River, and a small district is located near
the southern boundary of the state. This does not
mctin that these are the only parts of the state pro-
ducing a]i])les, for scattering commercial orchards,

many of them containing 100 acres or more, are found
here and there in nearly every county. The peach
industry, on the other hand, belongs to six counties of

the eastern Panliandle, Hampshire, Mineral, Morgan,
Berkeley, Hardie, and Grant. Outside of this region,

with the exception of a few orchards along the Ohio
River, the industiy is purely local. The orchards of the
state are all located upon rather rough mountain or

hill land, with the exception of those in the Shenandoah
Valley, where they are grown upon comparatively level

or gently rolling limestone or shale soils.

The varieties of fniit vary somewhat with the sec-

tion of state in which they are grown. In the Shen-
andoah Valley the York Imperial has long been the
favorite. The "big, red, lopsided apple" finds a ready
market in the southern and eastern cities and is also

highly esteemed for exijort purposes. It sometimes
scalds badly in storage, and more recent plantings have
cut down the proportion of this variety. Next to the
York Imjierial rank the Ben Davis and its first cousin,

the Gano, but these are planted in relatively small

numbers at the present time. The Stayman Winesap,
y\rkansas (Mammoth Black Twig), Grimes, Winesap,
.lonathan, Delicious, and Northwestern follow in about
the order named. As one ascends the slope of the Alle-

ghanj' Mountains, the Rome and Baldwin appear, while
in the highest altitudes the Baldwin, Tomi)kins King,
Rhode Island, Fallawater, and Northern Spy are found
in abundance. Along the Ohio River and, in fact, over
the entire western slope of the Alleghanies, the Rome
finds a home perfectly adapted to its needs and con-
sequently it is a ruling favorite in this whole region.

Following the Rome, the other varieties are much the
same as are found in the eastern Panliandle. Hancock
County, at the northern extremity of the state, is

peculiar in that it grows the Willow almost exclusively.

This county early developed a system of common
storage to which the long-keeping Willow was admi-
rably adapted. The major part of the fruit from this

county is placed in cellars, caves, and frame storage
houses and is taken out in April and May in first-class

condition for market. In the southern part of the state,

the Stayman Winesap, Rome, York Imperial, Ben Davis,
Grimes, and Jonathan are the best commercial varieties.

In none of the regions are summer varieties grown exten-
sively upon a commercial scale, although a few scattered

plantings of Yellow Trans])arent may be found.
The peach industry is confined to a single section and

embodies two very general soil tj'pes, chert and shale.

Tlie former is endowed with more abundant fertility

and produces large, heavy-bearing trees. The shale

soils reciuire feeding but respond readily to apiilications

of nitrate of soda or manure. The varieties are very
much the same in all orchards and consist largely of the
following: Cannan, Champion, Belle, Elberta, Smock,
and Salway.

Peach- anri apple-orcharding in West Virginia has
developed along extensive rather than intensive lines.

Individual growers frequently oijerate 200 to 300 acres,
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wlulc anions tlip corjiorate holdings, orchards of 500,
601) and rvon of 1,000 acres may be found. These
immense ])lants call for managerial ability of a high
order and ])resen( problems in\'olving finance, labor,

culture, and marketing which are mdcnown to smaller
growers. Thus far the labor jiroblem has been met by
utilizing the local pojnilation, but as more and more of

the large orchards come into bearhig it will be neces-

sary to import many workers, particularly at harvest
time. Inasmuch as the local labor is generally unskilled

in harvesting and packing, it is the custom to employ
experienced professional peach-packers who work
northward after the crops are harvested in the more
sout hern states. The barrel is the common package used
for aiiples, but many growers are gradually introducing

the l)ox for such \-arieties as Grimes, Jonathan, Deh-
cious, and Stayman Wincsap. Early peaclics, such as

Carman, Champion, and Belle, are marketed in the
Georgia carrier, while the Elberta, Smock, Salway, and
other late sorts find a better sale in the Delaware six-

teen-quart basket. Tliere is also a tendency now to

use the bushel basket for carefully graded late varieties.

The metliods of selhng are unique in that there is a
relatively small amount of fruit sold from the orchard
or upon the tracks, the greater part being consigned
to commission houses.
The trucking industrj' is at present confined to local

areas along the Ohio and Big Kanawha rivers, to some
of the "glade" lands on the higher elevations and to a
small region in the eastern part of the state. The rich

bottoms along the rivers furnish ideal locations for such
an industry, while the numerous mining towns afford

an almost unhmited market. It seems remarkable that

with these advantages more persons have not taken
up the work. The principal crops are early potatoes,

watermelons, cantaloupes, tomatoes, cabbage, and
sweet com, while to a lesser extent are produced let-

tuce, spinach, kale, peppers, eggplant, onions, asjjara-

gus, and other vegetables usually found in this latitude.

In Preston and other counties of a high altitude, where
the "glade" lands are located, the midseason and late

potatoes are grown. From these regions there has lately

developed a promising trade in select seed-potatoes.

Heed produced at an altitude of 2,500 or 3,000 feet has
been found to equal and in some cases slightly excel

the northern-grown seed in vigor and productiveness.

This development is of special importance to the south-

em potato states which have been compelled to secure

their seed from such distant points as Wisconsin, Michi-
gan, New York, and Maine.

In the eastern Panliandle and principally in Morgan
Count}', a tomato-growing and canning industry has
developed. There are no canneries of great size but the

work is done through a number of modest factories and
private plants. Many of the orchardists make a prac-

tice of intercropping their young orchards for the first

three years with tomatoes, thereby aiding materially in

reducing the cost of bringing the orchard into bearing.

Some of the orchard companies yearly plant from 50 to

100 acres of this crop and operate tlieir own canner}'.

As a specialized branch of horticultural industry,

the nurseries about Point Pleasant and ^hison .shovild

be mentioned. The rich loam of the second and third

river-bottoms is well adapted to the production of

young trees. The apple and peach are the principal

fruits jjropagatcd, although the other fruits and some
ornamentals are grown to a limited extent.

The commercial production of flowers is as yet
practically undeveloped. The larger cities and towns
are partially .supplied by small local florists whose
outfits arc so small that frequent recourse must be had
to outside sources to supply the trade. Coal and g;is

are plentiful and make a cheap fuel; markets are good
and could easily be greatly extended; thus it woidd
seem that a great opportunity is offered for extensive

greenhouse development.

No accovmt of West Virginia horticulture would be

complete without some mention being made of the

native fruits and nuts that aboimd in all parts of the

state. Prominent among these is the native persimmon
which may be found growing in all but the higher

altitudes. This truly delicious fruit is held in high

regard, but strange to say little or no attempt has been
made to select and propagate the better strains,

although the wild seedlings offer many promising
variations. The same may be said of the pawpaw,
clumps of which thickly dot the hillsides of the western

and southern parts of the state. From early September
until freezing weather begins, this aromatic fruit may be
found bending the slender bush-like trees to the ground
with the weight of its clusters of banana-shaped fruit.

While the flavor of the i)awpaw is not, appreciated by
all, it is nevertheless of some economic importance as

evidenced by the fact that considerable quantities of

the wild fruits are annually gathered and find a ready
sale at about 50 cents a bushel. Huckleberries cover

whole mountain sides and quickly take possession of

forest clearings. Large quantities of this fruit, as well

as the blackberry and dewberry, are picked and sold

in the local markets. High in the mountain glades one
is surprised to find the cranberrj- growing in abundance.
One "cranberry glade" in Pocahontas County has 300
acres of this fruit. From one of the few "cultivated"

bogs, fmit was sent to the St. Louis Exposition and won
first honors. Thus far little or no attempt has been made
to develop the industry. Among the nuts, may be
found the chestnut, chinquapin, hickory, and black

walnut. While aU are relatively abundant, the chest-

nut is the only one of economic importance for its

fruit. These nuts in some sections are gathered in

great number and find a ready market. A few years

ago several carloads would sometimes be shipped from
one point, but now the demand for labor in other

lines at that season of the year has cut down the harvest

to only a vestige of its former importance.

In considering the men who were prominent in

developing the horticultural interests of West Virginia,

it is interesting to note that George Washington was
one of the first if not the first fruit-grower of any con-

sequence in the state. Records show that on March
18, 1774, he leased to one William Bartlett 125 acres

of land "in the barens of Bullskin," a part of the present

Berkely Coimty. The guarantee was "to have and to

hold for and during the lives of the said William Bart-

lett, Mary his wife, and Frederick their son, and the

life of the longest liver of them." In addition to £6
annual rent it was agreed that Bartlett should leave a
certain area of timber untouched, erect buiklings, raise

10 acres of "English grass" and "that within seven
years an orchard of one hundretl winter apple trees at

40 feet distance every way from each other and that

one hundred peach trees shall be planted on .some con-
venient part of the said demised land and the same to

be kept always during the continuance of said term,

well pruned, fenced in and .secured from horses, cattle

and other creatures that may hurt, and if any of the

said trees shall die, decay or be destroyed that others

of the same kind shall be planted in their place, and
the entire number thereof be kept up during the said

term." Shortly after Wiishington's venture in the east

came an important development in the Northern
Panhandle. In 1780, Jacob Nessley purchased a tract

of land bordering the Ohio River and cleared and
planted 50 acres to apples and peaches. He grew seed-

ling trees for the most part, although it is recorded

that he had also .some grafted stock. As his crop w;ui

devoted to the manufacture of fruit brandies, he was
able to utilize the inferior seedlings to good advantage.
As the direct result of his influence upon the locality,

hundreds of acres of orchards have been planted and
the Northern Panhandle grew famous for its produc-
tion of winter apples. Long the foremost fruit region
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of West Virginiii, it hiis only rorentlv been ^^^n^^^f- ''

hv the ^tiU ervater .leveloi.nient ni the Kiu-^tein 1 an-

h-m e V^ .W..b Nessley 'va. the father of .onuuereial

r t-cnnvn.R in the Norther.. ra..hanaie so was W ^.

M er^.. the Kastern Pa..ha...lle. In IS.,1 he p a..te,

10 -en" of apples, .x-aehes a...l l.lu...s, a..a the e ose of

ho Civil War foinui hi... with 1,001) heann;; ,.ra,h t.ees

1 H.n his hands. .\s ti...e went on the pla.it...fis ...eiya-se,

.^n Hnallv the ape.l pioneer ha.l plant e,l a..a ..lature.l

on^ s nv.^^^^^^ o'ver MHH) apple a,.,l •-'."..OOO peaeh

t^4 be-sides hirge numbers of i.luni, pear, qumee and

cherry trees.

Publicscn-ice agencies for horlieuUure.

The Land-Grant college "fW'!'^* Virginia is located

at Morgantown. It was estabhshed .n 86< as 1 c

\ericultural College of ^\ est \ irg.n.a. In, ISbS, 1
ow

ever, this name wa.s change,! to -West \irg.ma I ..-

ve?« tv
• The College of .Vgrieulture w;is es abl.she.

inlsOT There are six n.e.iibers of the hor .cultvn.d

staff who, together with one other man also make

up ti.e horticultural stall of the Expernnent btat.on.

The Experiment Station was estabhshed m 1S>87 at

Moreantowai ;is a part of the University.

There is a State Horticultural Society devoted to

horticultural interests, with which are afhliated a num-

ber of county organizations.

Statistics {Thirteeni.h Census).

The approximate land area of West Virginia in 1910

was 15 374,080 acres. The land m farms was 65.2 per

^ent ofihii area, or 10,02f,,442 acres. (^ 'l-^-' -
farms, the improved land numbered .5,.521,/..7 acres

the woodland, 3,968,836 acres; and other unimproved

and in farms 535,849 acres. The total number of all

he f^rms in Vjio'was 96,685, ™'lthe^ average acreage

to a fann, 103.7. [The total area of the state is 24,170

"''The "elld'ilg agricultural crops are cereals, hay and

foraSe, and to'baSo The acreage devoted to the pro-

duction of cereals decrea.scd from 1,30^428 in 1899 to

1,038,931 in 1909, when the production was valued at

S15 997 700, or 39.6 per cent of the total value of all

crops Hay and forage increased m acreage from

Ml 935 in 1899 to 708,900 in 1909, when the produc-

^onw^ valued at $7,492,747, or 18.6 per cent of the

total value of all crops. Tobacco mcreased in acreage

from .5 129 in 1899 to 17,928 in 1909, when he produc-

tirwi valued at .?1,923.180. Forest products of the

i^^s^ 1909 were valued at .$4,004,484, as compared

^^^iS^.;^ produced in West V^inia aro

fruits and nuts, sn.all-fniits, potatoes and other vege-

tabl4,and flo^;ers and plants and """^'T P^^^ucts

The value of the fruits and nu s Produ<'«l m 909 w.«

$3,149,122, a-s compared with «^'^\";^' ^
'" in ^

Small-fruits increased m acreage from 1,994 in 189,) to

2 913 in 19fK), when the production was 2,3.iO,.')t)Z

quarts, valued at §191,002 The total acreage^ of

potatoes and other vegetables .n 1909 w^'^ f
.2.4

valued at $6,t)68,618. Excluding potatoes, sweet pola-

uls and yams, other vegetal,les increased m acreage

r^m 29,290 in 1899 to 43,524 in 1909, when the pro-

duction was valued at 84,519,894. Howers ^n^ P =^"ts

and nursery products decrea-sed in acreage from .)8b

in 1899 to 489 in 1909, when the production was

valued at 81.57,645.
, , •. lono wia

The tfjtal production of orchard-fniits in 1909 was

4 7«^9.59 baihels, valued at 83,040,192. Apnles con-

tributed abo.it nine-tenths of this quantity, arid peaches

and nectarines most of the remainder. Apple trees ol

bearing ai-e in 1910 numbered 4,.570,948; those not of

bearing age, 2,772,02.x The
P'-'">"''V"", "^o^?!? 'oyTV.m wa.s 4,225,163 bushels value<l at »2 461,0/4.

Pca*:h and nectarine trees of bearing agc^ m 1 '1<]
/i"'""

berefl 1424,582; those not of bearing age, 1,441, 18«.
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The produ.'t.o.. of pea.'hes in 1909 w.is 328,901 bushels

valued at $368,584. t)the.; ^'•'-.^••->-f"J''^PV«uT()43
loot) were : 79,723 buslu^ls of eherr...s, valued at $11 1,043,

32,918 bushels of phmis and pi-"i»'^ V;il";''l at $4S,5-.-,

•'rum; bushels of p.-ars, valued at $32,101; and 13,163

bv.'shels of qmiK-es. valued at ^^fi>^- _,,

The p.-oductioi. of grapes m 1909 was 3,224,/ 51

p,m..as. valued at $92,834. Grape-vines of bearing age

!„ 1910 numbered 284,074; those not of bearmg age,

''"'Fhe^ total production of nuts in 1909 wiis 974 312

pou,i,ls, valued at $16,049. The more ""P"':*^"*. °f ^
nuts oroduced wx>rc: 878,215 pounds of black \\ainuts

value It $11,430; 17,337 pounds of Persian or English

walnuts, valued at $2,153; and 40,380 pounds of chest.
•

"^^ £"m;:^iSgrown in West Virginia, straw-

berries are the most important, the acreage decreasmg,

howll^er from 799 in IsVj to 709 in 1909 when the pro-

<luction was 812,049 quarts, valued at »'4,'78^1acK

berries and dewberries increased m acreage from 367 in

1899 to 1 292 in 1909, when the production was 803,498

iuart^^ valued at $48,854. R-Pb-™-\"'i^°f^bfo-S^
increased in acreage from /04 m 1899 to 84/ in iJua,

wl n the production wa.s 648,174 quarts, valued at

$60,749. Other small-fruits produced n 1909 were

34.009 quarts of currants, valued a $3,153, and 35,63.

Quarts of gooseberries, valued at $.3,238.

^
The acrlage devoted to the production of potatoes^

the most important of the vegetables, mcreased from

30 1^3 in 1899 to 42,621 in 1909, when the production

was 4,(^?7 066 bushels, valued at $2,278,638. Sweet

potatoes and yams decreased m acreage from 3 393 in

1899 to 2,079 in 1909, when the production was 215,582

bushels, Valued at $170,086. The Production of the

more iniportant of the other vegetables m 1909 was

1 846 acres of tomatoes, valued at $8i,386, 3,464 acres

of green beans, valued 'at .$60,1.56; 878 acres of sweet

com, valued at $37,449; 212 acres of c^^bbage valued

nt $24 .562- 473 acres of watermelons, valued at $21,0dJ,

163 aces 'of turnips, valued at $4,809; 35 acres of

onions valued at $4,442; and 72 acres of green peas,

vXed r$2 053. Vegetables of less importance were

lirag^ls, cantaloupls, celery, cucumbers,- lettuce,

'^"ThT™e devoted to the production of flowers and

nlants decreased from 39 m 1899 to 25 m 1909. Uie

total arel under glass in 1909 was 296,717 square feet

of which 272,lS2%vere covered by greenhouses, and

24 .S.5 by sashes and frames. The value of the flowers

and plants produced in 1909 wa,s $78,377, as compared

"^^^J'^ri^^luc^decreased in acreage from M7 m
1899 to 464 in 1909, when their value was $79,268, as

compared with $61,700, in 1899. w. H. Aldbeman.

North Carolina.

North Carolina (Fig. 2512) is a long, narrow strip of

land in eastern United States, occupying a mecl al

Sion b,' ween North and South. It .-t-ds 503 miles

romeast lowest, with ^n average widh of about 100

miles Since the slate extends from the surf ol the ocean

to the hghest altitudes east of the Rocky Mountains

t hasa ver>- complex topography, a varying climate, a

multil^ich^of soil types and a consequent wide range

°'N^!S;;inaSs divided into throe parts, tbe Moun-

tain"eg on the Piedmont and the Coastal Plain. The

CoasVaTp" .in b.-gins at the Atlantic Ocean and extends

Wan a distance of about 1.50 miles. The land is ex-

trome V level, in .nost places not, varying in elevat on

ove'X.t .; the mile. .Along ''"^.-^ds -d m tl «

ti.le-waler section there is from 4,000 to
f."""

square

m les of swamp. A part of th.s ar.>a has been drained

Lnd is fo"to be extremely rich agricultural hmd.
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About 100 square miles of the great Dismal Swamp lies

within this state. Cleared parts of this region have
become the riehest agricultural and trucking land in

the state. <_)n it,s western border the coastal plain
merges into the lower Piedmont region at an altitude of

150 to 200 feet.

The Piedmont region is a rolling hilly country com-
prising nearly one half of the state. It is gently undu-
lating on its eastern border where it merges into the
coastal plain, but assmnes a bolder and more rugged
aspect as it ncars the Blue Ridge Mountains. It is the
general fanning section of the state.

The western, or mountain section of North Carolina
is the most rugged and pictvu-esque mountain region
east of the Rockies. In this limited area all the ranges
of the .^jipalachian system seem to have united and
fused antl tlien broken up in a confusion of lofty peaks
with a labyrinth of intervening valleys. Within a
range of 50 to 100 miles there are forty-three mountain
peaks, 6,000 feet and upward in altitude. Several rivers
which empty into the .\tlantic Ocean or into the Gulf
of Mexico find their sources in this high region. In all

this maze of mountains, the Great Smokies form a
continuous range on the west
and make a natural border
between North Carolina and
Tennessee. The Blue Ridge
with its subsidiarj' ranges and
outlying spurs forms the eastern
border of this region where it

drops abruptly about 1,500 feet

to the Piedmont plateau. These
two general ranges are con-
nected by many spurs and cross-

ranges. The general altitude of

the mountain valleys and elevated plateaus varies from
2,000 to 3,000 feet.

On account of its southern location, the climate of
North CaroUna is mild. The average annual tempera-
tures for the different sections and for the state are:
coast 61°, Piedmont 59°, mountain 55°, state 59°. The
summers are warm, except in the mountains, where the
altitude gives a cool climate like that of the northern
states. Snow seldom falls and never lasts more than a
few days. In the coastal section the winters are so mild
that truck crops, such as spinach, kale, onions, cabbage,
peas and lettuce are extensively grown in the open with-
out protection fliiring the winter season. The average
annual precipitation for the state is 52 inches, for the
coast 51, for the Piedmont 49, for the mountains 57.
The rainfall is well distributed throughout the growing
season, making irrigation unnecessary. The average
length of the growing season as ascertained by the
Weather Bureau records varies from 250 days near the
coast to 200 in the central Piedmont and ISO to 190 in
the mountains. In the coastal section, this long .sea.son

permits the maturing of subtropical crops, such as
cotton, peanuts and sweet potatoes, and gives the
trucker a succession of two, three and even four crops a
sea.son.

The soils of the coastal region are of light sandy tex-
ture and are mostly underlaid with clay. They are
classified by the Bureau of Soils ;is the Portsmouth,
Norfolk and Orangeburg series. They vary from sand
to sandy loam and fine sandy loam. These soils warm
up quickly, are easy of cultivation and are therefore
valuable for trucking purposes. In the swamp areas
the soil is a rich black vegetable mold, varj-ing from 2
to 6 feet in depth.
The Piedmont .soils are of the Cecil clay series in

which the clays predominate. Toward the east they
are more or le.ss blended with the sandy t^'pes of the
coastal plain. The Piedmont clays are strong soils of
friable texture and respond readily to cultivation. They
are especially valuable for general fanning and are
eapable of producing a wide variety of crops.

The mountain soils belong to the Porter and Tox-
away series. The Toxaway soils which are of an alluvial

nature are found in the valleys and bottom lands, while
the Porter types are characteristic of the mountain
slopes. In high mountain coves is found the Porter
black loam, a soil much renowned for the production
of fruit of the very finest quality.

On account of the wide range in altitude, the numer-
ous soil types and the varied climatic conditions, the
native flora of North Carolina is extremely rich and
varied. Botanists from aU over the world have studietl

the flora of this region, because within a few miles can
be found the flora of the north overlapping with the
subtropics, while the dense jimgle of swamp and
coastal vegetation lies within a day's travel of the
alpine species of the mountains. In the southeast are
found the palmetto, live-oak and cypress festooned
with Spanish moss and intertwined with smilax and
jessamine; a Uttle farther up brings the long-leaf and
numerous other species of pines, the gimis and various
species of oaks and hickories, while in the mountains
are found huge timber trees of northern white pine,
spruce, babam and hemlock and dense thickets of

2512. North Carolina, showing the main diTisions.

laurel and rhododendron. A survey of the native fniit-

bearing plants of the state shows eighteen families
including thirty-nine genera and upwards of 330 species.
The non-fruit-bearing plants and general flora run into
great numbers of species.

The nurseries of the mountain region make a specialty
of native ornamentals and alpine plants which are
shipped in large quantities to all parts of the country.
This region is one of the chief sources of supply for
medicinal herbs which are gathered by the mountain
people and shipped out in immense quantities by whole-
sale dealers of crude drugs. Cultivated ginseng is a
considerable article of commerce. The great bulk of
peach seed used by nurserymen aU over the country is

produced in this region.

The greatest horticultural industry in North Caro-
Mna is track-growing. Its mild southern climate, light

friable soils and accessibility to large markets makes
eastern North Carolina an ideal section for trucking,
especiaUy during the winter and early spring months.
In the market, North Carolina truck comes intermediate
between Charleston and Norfolk. Early Irish potatoes
make the largest tonnage, going north in early spring
by boat and trainloads. The crop comes off the land
sufficiently early to give place to com, cotton and other
farm crops. In the mountains the late varieties of

potatoes are grown in considerable quantities, and
marketed during the fall and winter. Early cabbages
of t he Wakefield tyjje are extensively grown in the east
in the winter and early spring and, like potatoes, are
followed by a variety of truck or farm crops. The late,

heavy types of cabbage are grown in simimer in large
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quantities in the rieli valley lands of the nioimtaiiis.

'I he sweet jxitato is jirown in jji-oater or less acreage on
alnu^t every farm in the state. The total of this pro-

duction is a very larpj item amoimtinn to about S.OIU),-

(XX) bushels, oue-seventli of the tot^il crop of the United
States.

NVatennelons and cjuitaloupes are extensive truck
crops in the sand-hill sect ion of the state. The jilaiit ings

of some of the larger growers run into huinlre<ls of

acres. In the .sliipping sea-son, traiidoads of refrigerator

cars of melons and cantalouiies go north daily.

The growing of the head tyjies of lettuce has become
a consiilerable industry in North Carolina. The early

crop is grown under cotton covers and the later ones in

the open field. The lettuce cro]) is usually followed on
the same land by radish, cucumbers or beets. Snap
beans and ICnglish ])eas are nuich used as early spring
catch-croi)s before the general summer farm crops. A
considerable industry ha.s developed in some localities

in the pro<iuction of very early corn for northern mar-
kets, before the northern crojj comes in.

The strawberry is so extensively grown in North
Carolina as to be considered a regular field crop. At
Chadboum, Mt. Tabor and other points along the Coast
Line Railroad, the production of strawberries is so
great that the large northern markets have found it to
their advantage to send their agents to buy on the track
as the cars are loaded. During the season, solid train-

loads of iced cars of berries leave the strawberry section

of North Carolina daily. The dewberry is also rapidly
becoming a commercial fruit crop of importance, the
output ranging in the neighborhood of 300 cars a
season.

In the last decade, North Carolina has made rapid

develo[)ment in the commercial culture of apples. The
high altitude combined with rich motmtain soils and
bright but cool climate make fruit of high color and
a fine quality. Standard northern varieties are

grown as well as many of southern origin. On many
moimtain slopes, owing to favorable air-drainage, ther-

mal belts or zones are found where orchards have a
high immunity to injury by cold. For this reason the
commercial orchards are located mostly on the high
eloping sides of the mountains. Commercial orchards
varj' in size from a few hundred up to as high as
50,000 tret«. (Sec Volume I, page 322.)

The peach orchards of North Carolina are situated

mostly in the sand-hill section, but there is a general

exodus of peach-growing to the higher lands of the
foothills and mountain spurs where thermal conditions

give a greater cxejnption from frost. North Carolina
peaches are of high color and excellent quality. They
go to market about ten days later than the Georgia
crop and nearly two weeks earlier than the northern
peaches.
The grape in North CaroUna is represented by two

different types,—th<! mu-scatiines, which are native of

the coastal region, and the labruscas or "bunch grapes,"

which are grown mostly in the Piedmont and movm-
tains. The Scuppernong, a white variety of the musca^
dine or rotundifolia type, is fovmd as a domestic fruit

on almost even.' plantation in ejvstem Carolina. Like
the fig, it has proved to be almost an ideal home fruit

for the South. It will stand almost any kind of neglect

and almost unfailingly produces an abundant crop of

very excellent fruit.

•Some very large vineyards of Scuppernong grapes
have been developed for wine purposes, but in the face

of an increa.sing temperance sentiment the industry is

not enlarging. At the horticultural branch exj)eriment
station, at Willard, an ext/ensiv<r experiment, with mus-
cadine grafKSi is being conducted by the State Departs
rnent of Agriculture and ExpfTiment Station in coope-
ration with the Division of Pomology of the National
Depart ment of Agriculture. The inost promising varieties

of the rotundifolia sjiecies from Virginia to Texas have

been collectetl ami are being tested. Breeding work is

imder way to develop varieties of this species that will

be valuable for dessert and market purposes. When
given cari'ful tillage and an especially thorough spray-
ing, the "bunch grapes" produce very fine fruit.

The "paper-shell" |)ecan is rapidly coming into
prominence in eastern North Carolina as an orchard
crop. Orchards of budded pecan trees of standard
varieties are b(nng jilantcd every year and the earlier

plantings are coming into bearing. Seedling groves are
being top-worked to named varieties. In the Piedmont
section, plantings are being made of EngUsh walnuts.

Public-sernce agencws for horticulture.

The Land-Grant college of North Carohna commonly
known as the "College of Agriculture and Mechanic
Arts," is located at West Raleigh. The institution was
established in 1889. The teaching work in horticulture
is carried on by one professor and one instructor.

The North Carolina Agricultural Experiment Sta-
tion was established originally as a division of the State
Department of Agriculture, in 1877. In 1887 the Station
became a department of the College and was conducted
jointly by the College and the Department of Agricul-

ture from 1887 to 1907 with the exception of three

years. The branch experiment stations, or test farms,

are located so as to represent the major soil types, the
chmatic conditions and the principal agricultural and
horticultural industries of the state. The Pender
station is located at WiUard, 33 miles north of

Wilmington. It represents the great trucking in-

dustry of the state. The Edgecombe station, situated

near Rocky Mount, is located to represent the north-

eastern coastal section and the soils of that region. The
experiments are principally with corn, cotton and pea-
nuts. The Iredell station, located at Statesville, repre-

sents the Cecil clay soil type and the crops of the Pied-

mont region. The Swannanoa station is located in the

mountains near Asheville at an altitude of 2,200 feet.

It represents the principal soil types and crops of the

mountain region. The Transylvania station is located

so as to represent the best conditions for commercial
apple-culture. It has a wide range in altitude and soil

conditions. The Granville station, located at Oxford
in the old bright tobacco belt, has beeii equipped for

experimental work in the culture and curing of tobacco.

The Black Land station is located at \A' enona and rep-

resents the muck soils of the swamp areas, of which
there are between 2,500,000 and 3,000,000 acres in the

state. There are five members of the horticultural staff

of the Experiment Station. Forty-four bulletins on
horticultural subjects have been issued.

There are no special schools in the state devoted to

horticulture, but horticulture is taught in connection

with agriculture at the new agricultural high-schools.

Horticulture is not taught in the public schools, except

occasionally in the form of natin-e-study or school-

gardens.
North Carolina has a well-equipped State Depart-

ment of Agriculture, divided into twelve divisions. The
Department issues a monthly series of bulletins of

which thirty-three have been on horticultural subjects.

The work done by the State Horticultm-ist in addition

to that in connection with the Experiment Station and
test fanns is largely in the nature of extension or devel-

ojiment work. A cooperative investigation was begun

in 1912 with the National Weather Bureau to study the

phenomena known as "thermal belts" or "frostless

zones," founfl so commoidy in the mountains of North

Carolina. Ob.serving stations have been located at

different altitudes and on varying slopes and exposures

at, seventeen places in the movnitains.

The newly organized Division of Markets is forming

cofiperative as.sociations for the better distribution and
marketing of fruits, vegetables and other products.

The inspection of nurseries for San Jos6 scale and
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other injurious pests is under the control of the Ento-
mologist of the State Department of Agriculture.

Statistics {Thirteenth Census).

The land area of North Carolina in 1910 was approxi-
mately 31,U)3,(i00 acres. The land in farms was 71.9

per cent of the land area, or 22,439,129 acres. Of this

land in farms, tlie improved land numbered 8,813,056
acres; the woodland 12,4.51,739 acres; and other unim-
proved land 1,174,334 acres. The total number of

farms in the state in 1910 was 253,725, and the aver-
age acreage to the farm 88.4. [The total area is 52,426
square miles.]

The most important of the agricultural crops grown
in North Carolina are cereals and cotton. The acreage
of cereals decreased from 3,794,064 in 1899 to 3,250,870
in 1909, when the production was valued at .S37,848,797,
which was 26.5 per cent of the total value of all crops.

Cotton, including cotton-seed, increased in acreage from
1.007,020 in 1899 to 1,274,404 in 1909, when the value
of the production was $5t3,483,345. In the same year
the production of tobacco from 221,890 acres was
valued at .$13,847,559. The value of the forest products
of the farms in 1909 was $11,364,134, as compared with
$4,915,991 in 1899.

Horticultural crops grown in North CaroUna are

fruits and nuts, small-fruits, potatoes, sweet potatoes
and other vegetables, and flower and plants and nursery
]iroducts. The value of the fruits and nuts produced in

1909 was .$3,635,425, as compared with $1,470,735 in

1899. There was a decrease in the acreage of small-
fruits from 6,837 in 1899 to 6,701 in 1909, when the
production was 12,827,427 quarts, valued at $853,076.
The acreage of potatoes and other vegetables increased
from 156,947 in 1899 to 212,710 in 1909, when the pro-
duction was valued at $12,585,018. Excluding potatoes,

the acreage of other vegetables increased from 64,598
in 1899 to 95,980 in 1909, when the production was val-

ued at $6,496,308. The acreage of flowers and plants and
nursers' products decreased from 1,210 in 1899 to 861 in

1909, when the production was valued at $393,963.
The total production of orchard-fruits in 1909 was

6,324,301 bushels, valued at $3,248,036. Apples pro-
duced about three-fourths of this quantity and peaches
most of the remainder. The apple trees of bearing age
in 1910 numbered 4,910,171; those not of bearing age,

1,835,337, and the production m 1909 was 4,775,693
bushels, valued at $2,014,670. Peach trees of bearing
age in 1910 numbered 2,661,791; those not of bearing
age 861,042, and the production m 1909 was 1,.344,410

bushels, valued at $1,041,767. Other orchard-fruits pro-

duced in 1909 were: 84,019 bushels of pears, valued at

$81,347; 61,406 bushels of plums and prunes, valued
at .145,274; 53,788 bushels of cherries, valued at .$60,-

4.53; 3,435 bushels of mulberries, valued at $3,065;
1,125 bushels of quinces, valued at $1,017; and 425
bushels of apricots, valued at $443.
The production of grapes in 1909 was 15,116,920

pounds, valued at $33(),083. The grape-vines of bear-
ing age in 1910 numbered 411,278; those not of bearing
age, 120,208.
The production of nuts in 1909 was of comparatively

little importance, there being only 1,244,629 pounds
|)roduced, valued at .$28,535. While the black walnut is

the most important nut, there being 1,081,480 pounds
of them produced in 1909, valued at $16,138, as com-
pared with 74,861 pounds of pecans, valued at $8,194;
it is interesting to note that the pecan trees of bearing
age in 1910 numbered 6,876 while those not of bearing
age numbered 20,781 . In 1909 there were also produced
in North Carolina 73.303 pounds of Persian or English
walnuts, valued at $3,()86.

Tropical fruits are of little importance in North
CaroUna, the total value of those produced in 1909
being $22,771, of which $22,6.32 were contributed by
660,624 pounds of figs.

Strawberries are by far the most important of the
smaU-fruits, with blackberries and dewberries ranking
next. The acreage devoted to strawberries decreased
from 5,616 in 1899 to 5,420 in 1909, when the production
was 10,313,361 quarts, valued at $712,126. The acreage
of blackberries and dewberries increased from 1,073 in

1899 to 1,233 in 1909, when the production was 2,464,-
065 quarts, valued at $136,609. Other small-fruits pro-
duced in 1909 were: 37,764 quarts of raspberries and
loganberries, valued at $3,388; 5,831 quarts of goose-
berries, valued at $536; 5,382 quarts of currants, val-
ued at $400; and a small amount of cranberries.
The acreage devoted to the growth of the sweet

potato increased from 68,730 in 1899 to 84,740 in 1909,
when the production was 8,493,283 bushels, vahied at

$4,333,297. Potatoes increased in acreage from 23,619
in 1899 to 31,990 in 1900, when the production wiis

2,372,260 bushels, valued at $1,7.55,413. Peanuts
formed a considerable industry in 1909, the acreage
having increased from 95,856 in 1899 to 195,134 in 1909
when the production was 5,980,919 bushels, valued at

$5,368,826. The production of the more important of

the other vegetables was: 5,825 acres of watermelons,
valued at $179,238; 2,256 acres of cantaloupes and
muskmelons, valued at $163,902; 1,371 acres of cabbage,
valued at $132,715; 2,387 acres of green beans, valued
at $61,100; 835 acres of green peas, valued at $31,032;
and 359 acres of tomatoes, valued at $22,562. Other
vegetables produced were asparagus, beets, sweet corn,

cucumbers, lettuce, onions, green peppers, and turnips.

The acreage devoted to the production of flowers and
plants, increased from 61 in 1899 to 107 m 1909. The
total area under glass in 1909 was 193,139 square feet,

of which 176,853 were covered by greenhouses, and
16,286 by sashes and frames. The value of the flowers
and plants produced in 1909 was $126,995. The acreage
devoted to nursery products, however, decreased from
1,149 in 1899 to 754 in 1909, when the value of the
nursery products was $266,968. \y_ n_ Hdtt.

South Carolina.

South Carohna (Fig. 2513) ranks thirty-eighth in

land area among the states and territories of continental
United States. Rising from the sea-level to an altitude

of 3,436 feet in the northwestern part of the state, and
combining as it does different types of soU and con-
ditions of chmate, it possesses wonderful horticultural
possibilities. The horticultural interests receiving

greatest attention are trucking and fruit-growing,

although the plant trade business and the production
of cut-flowers is now coming into prominence. With
its splendid water-power, numerous manufacturing
centers have sprung up, and such communities offer

good local markets for horticultural products.
Horticulturally, the state is divided into five regions,

namelj': the Coastal, Pine, Sand Hill, Piedmont and
Moimtain regions. The Coastal region, embracing in

addition to tlie narrow strip along the coast a number
of islands, has a remarkably mild .climate which permits
the growing of subtropical fruits, such as the fig and
the more hardy citrous fruits. The fig, particularly,

grows to perfection in this locality, and its production
for preserving purposes is on the increa.sc. Pecans and
strawberries are also grown extensively here. The fine

sandy loam soil, with the water-table only a few feet

below the surface, furnishes ifleal conditions for both
these crops. There are individual growers that have
hundreds of acres planted to pecans and about 1,000,-

000 quarts of strawberries are shipped annually from
this region to northern markets. This region is espec-

ially adapted to commercial vegetable-growing. The
liroducts come in just after the Florida crops are off,

which ehininates competition and gives the growers an
ojien market. The principal vegetables grown are

asparagus, beans, cabbage, cvicumbcrs, lettuce, green
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pejis and potatoes. Tlio ishmds along the coast are

famous for llie production of eahhafte plants. Four
million or more packages of eahbage plants are shijiped

out from heri' amuiivlly to all parts of the United States.

The Pine Helt is primarily a farming section with
large plantings of cotton, corn, oats and other general

farm crops. The region is mostly Hal with an average
slo[H^ of .S'o feet to the mile in the southeastern part,

where there are numerous fresh-water swanijjs, and a

sdoix? of about 5 feet to the mile in the northwestern
part. It extends across the state parallel to the ('o.istal

region, having a varying width from 50 to 80 miles.

Although general farming interests are of chief ini]Jor-

tance in this region, there are a few horticultural crops
that are proving reintmerative. A considerable area is

devoted to the growing of cantaloupes and watermelons,
which are shipjied to the northern markets. In some
counties, a;si)aragus is also grown as a commercial

10 » J£J£ Jf

2SI3. South Caro-
lina, to show the four

districts.

product. Rotundifolia grapes, Japanese persimmons
and figs grow luxuriantly in this region, but they have
received little attention in a commercial way.
The Sand Hill region compri-ses an area of about 30 to

40 miles in width, stretching through the central part
of the state from the Savannah River to the North
Carolina line. Being for the most part a chain of hills

with deep sandy soil, this region is remarkably well

adapted to the growing of peaches, Labrusca grapes and
dewberries. All of these fruits attain high quality and
color here and ripen early. The Majiflower variety of

peaches is ready for market by the last of May. The
Delaware is the most largely grown of all the varieties

of grapes because of its good shipping ((uality and
splendid flavor, but the Brighton, Niagara, and Con-
cord varii'ties are grown considerably for the local

markets. Dewberries, ripening the earliest of all the
berries, bring good prices on the local as well as more
distant markets. The largest peach-growers of the
state are in this region, individual growers in some cases

having as many as 20,000 to 30,0(JO trees. A great
many young orchards, varying in size from 100 to

5,000 trees, have recently been set. There are no com-
mercial plum orchards in this region, although varie-

ties of the .Jajjane.se and Wild (Joo.se types of plums df)

well. This region is al.so well adapted to the growing
of early vegetables, and market-gardening is being
carried on rather extcnsivelj' in arexs adjacent to the
larger towns.
The Piedmont region includes all of the northwestern

portion of the state excei)t parts of the counties of

Oconee, Pickens, Greenville and Spartanburg, which
lie in the extremely northwestern corner of the state
and make up the mountain region. The elevation of
the Piedmont region varies from 100 feet in the south-

eastern portion to 900 feet in the northwestern portion.
There is magnificent water-power in the many streams
which have b<'en utilized in manufacturing interests,

creating a large mill jiopulation and making a good
field for the market-gardener. Probably the leading
fruil of eonuiiercial imjjortance in this section is the
peach, which does well on the elevated areas. All the
summer varieties of ap])les do well here and a few of

the winter varieties, as the Winesap, Delicious, Yates,
an<l Ben Davis, but there are few commercial plant-

ings of importance. The canning industry has reached
considerable proportions in this section, both fruit and
vegetables being u.sed in canning. The jirincipal fruits

that are caimed are peaches, ajiples and blackberries,

while the chief vegetables used are tomatoes, snap
beans and corn.

The Moimtain region occupies the northwestern
corner of the state, including the greater part of

Oconee, Pickens, Greenville and a small part of Spartan-
burg counties. The soil on the mountainsides is in

most cases very fertile and the elevation is from 1,000 to

nearly 3,500 feet, which makes this region particularly

well adapted to the growing of those fruits that require
a high altitude. Ajiples do especially well here, and
almost all the leading commercial varieties are grown.
They i)roduce heavy crops, and in color, flavor, and
keejjing quality are not surpassed by the apples of

any .section in the eastern part of the United States.

It has long been knowii that in this part of South
Carolina excellent winter apples could be grown, but it

is only during the past fifteen years that commercial
aijjjle-growing has come into prominence. There are
now a large number of orchards containing from a few
hundred to thousands of bearing trees. The varieties

most largely planted are Stayman Winesap, Red Wine-
sap, Rome Beauty, Virginia Beauty, Delicious, and
Kinnard. The box is grailuallj- replacing the barrel

as a shipjiing package. A few years ago almost the
entire bulk of the apple crop that was not sold on the
local markets was marketed in barrels, but the growers
being quick to observe the advantages of the small
package have discarded the barrel and adopted the
Standard apple-box. There are several box-making
plants in the vicinity of the larger growers that have
an output of more than a thousand boxes a day. In a
few instances the growers own and operate their own
bo.x-making plants. The large amount of timber land
in this region, with the sjilendid water-power, makes it

possible to operate such plants at comparatively small
cost. Aside from the commercial orchards now in

bearing, there are a number of young orchards from one
to five years old, and it will be only a short time before
the face of these hitherto wooded hills will be covered
by wealth-jiroducing orchards. Other fruits that thrive
in this region, but fail to do well in other sections of the
state, are the sweet cherry, red raspberry, currant, and
gooseberry. There are at present no commercial plants
of importance of the.se fruits, although the home gar-
dens produce them in abundance. Cabbages, onions,

and potatoes are grow^l extensively in this region for

the fall and winter trade. They are sold locally and to
some extent shipped to the .southern cities. The tomato
is also grown extensively in some .sections of the
Mountain region for canning purpo.ses. In a few
instances large are:is have been devoted to this crop
for marketing in the (iulf States during the early fall.

All vegetables and small-fruits may bo grown success-

fully in this region.

It may be .seen, therefore, that the horticultural

products are extremely varied. From the seashore to

the mountains, there are sections peculiarly adapted
to particular horticultural interests; yet, taking the

state as a whole, with the exception of the few sub-
tropical fruits that do well in the Coastal region, all

the principal fruits of the temperate zone may, if

given prop<!r care, be grown in every part of the state.
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For instance, in the home orchards throughout the
state may be foinid ahnost every manner of fruit. Also
are found nvnncrous fruits, such as tlic blackberry,
dewberry, huckleberry, chickasaw and wild goose plums
and the sour cherry growing luxuriantly in the wild
state.

Among the former prominent horticulturists in South
Carolina may be mentioned Meggot, a Huguenot, who is

recorded as having obtainetl a grant of money from the
legislature of South Carolina about the year 1800 for

the development of the grape industry; Nicholas Herbe-
mont, of Columbia, the originator of the Herbemont
grai)e; J. F. C. DuPre, the first Professor of Horticul-
ture of Clemson Agricultural College and the first Hor-
ticulturist of the South Carolina Experiment Station;

James Stanley Newman, the first Professor of Agricul-
ture of Clemson Agricultural College and also at one
time prominent in horticultural affairs in Georgia and
Alabama (see Volume III, page 1589).

Public-sert'ice agencies for horticulture.

In South Carolina the principal source of agricultural

information is the Clemson Agricultural College, at

Clemson College. This is the state's agricultural and
mechanical institution. It was incorporated in 1889,
but did not open until 1893. There are five on the
horticultural staff at this time.

The South Carolina Experiment Station is a depart-
ment of Clemson College. It is located at the college

and there are two substations, one at Summerville,
in the Coastal region, and one at Florence, in the Pee
Dee region. The establishment of another substation
in the Sand Hill region is contemplated. The station

workers in horticulture are three in nmnber. Fourteen
bulletins on subjects related to horticulture have been
published.

Some elementary instruction in horticulture is given
at the Winthrop Normal and Industrial College

(female). Rock HUl, and at the Colored Normal and
Industrial Agricultural and Mechanical College, at

Orangeburg. Among the public schools of the state

there are about a hundred which are teaching agricul-

ture under the direction of the extension division of

Clemson College. In these schools horticultural

instruction is given, and a considerable number of them
have l-acre orchard demonstration plots. The teach-
ing of agriculture in the pubUc schools of the state is

spreading rapidly.

The extension division of Clemson College has two
horticulturists working over the state throughout the

year. The work has concerned itself largely with build-

ing up commercial orcharding in the state. The peach
and the bunch grape are the fruits most generally

grown on a commercial scale. Attention has been given
to the question of marketing the fruit. Much has been
done to encourage home orchards and in most of the
counties there have been established model l-acre

demonstration orchards. There have been campaigns
for the establishment of home gardens, especially fall

and winter gardens. Canneries have been encouraged
and the state is well uj) in the canning club work for

girls. The extension division at Clemson College also

employs an agent in marketing, who devotes part of

his time to bettering market conditions for horticul-

tural products.
A rigid inspection service is maintained by the State

Crop Pest Commission, whose executive officers are
the plant pathologist and entomologist of Clemson
College. They inspect nur.sery stock and importations
of nursery stock, and in other ways prevent the spread
of noxious insects and diseases.

Statistics {Thirteenth Census).

The approximate land area of South Carolina was
reported in 1910 as 19,.'J16,800 acres. The land in farms
as 69.2 per cent of the land area, or l;j,.512,028 acres.
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Of this land in farms, the improved land numbered
6,097,999 acres; the woodland, 6,3.39,142 acres; and the
other unimproved land in farms, 1,074,887 acres. The
number of all the farms of the state in 1910 was 176,434,
and the average acreage to the farm was 76.6. [The total
area is 30,989 square miles.]

The leading agricultural crops of the state are cotton,
including cotton seed, and cereals. The acreage devoted
to the production of cotton increased from 2,074,081 in

1899 to 2,.5.56,467 in 1909, when the production wa.5
valued at .196,381,067, which was 67.9 per cent of the
total value of all crops. The cereals decreased in acreage
from 2,251,0.50 in 1899 to 1,955,695 in 1909, when the
production was valued at $25,434,539. Hay and forage
increased in acreage from 106,124 in 1899 to 209,767
in 1909, when the production was valued at $3,189,122.
Tobacco increased in acreage from 25,993 in 1899 to

30,082 in 1909, when the production was valued at
$2,123,576. The value of the forest products of the
farms in 1909 was $4,153,092, as compared with
$1,915,280 in 1899.

Horticultural crops produced are fruits and nuts,
small-fruits, potatoes and other vegetables, and flowers
and plants and nursery products. The value of the
fruits and nuts in 1909 was $1,121,662, as compared
with .$360,515 in 1899. Small-fruits increased in acreage
from 591 in 1899 to 856 in 1909, when the production
was 1,408,099 quarts, valued at $113,2.54. In 1909 the
total acreage of potatoes and other vegetables was
109,482 and their value $6,922,021. Excluding pota-
toes, the acreage of the other vegetables increased
from 40,771 in 1899 to 51,994 in 1909, when the pro-
duction was valued at $3,705,991. Flowers and plants
and nursery products decreased in acreage from 112
in 1899 to 44 in 1909, when the production was valued
at $56,.503.

The total production of orchard-fruits in 1909 was
1,1.32,668 bushels, valued at $956,376. Peaches and
nectarines contributed more than half this quantity,
and apples most of the remainder. The production of

peaches and nectarines was 643,040 bushels, valued at

$557,.303. The number of trees of bearing age in 1910
was 1,336,142 and those not of bearing age, 349,790.
Apple trees of bearing age in 1910 numbered .581,767;

those not of bearing age, 269,044. The production in

1909 was 362,800 bushels, valued at .$276,410. The
production of the other orchard-fruits was as follows:

65,680 bushels or pears, valued at $67,685; 48,754
bushels of plums and prunes, valued at $37,555;
10,987 bushels of cherries, valued at $15,880; 504
bushels of apricots, valued at $620; 534 bushels of

quinces, valued at $587; and 369 bushels of mulberries,
valued at $336.
The production of grapes in 1909 was 2,016, .506

pounds, valued at $88,620. Grape-vines of bearing
age in 1910 numbered 79,708; those not of bearing age,

19,704.

Nuts were produced in 1909 to the amount of 376,013
pounds, valued at $26,888. The production of the
various nuts was 159,823 pounds of pecans, valued at

$20,442; 185,252 pounds of black walnuts, valued at

$3,672; and 28,160 povmds of Persian or English wal-
nuts, valued at .$2,.583. Of the tropical fruits, 975,136
pounds of figs were produced, valued at $49,169.

fjf the small-fruits, the strawberries are the most
important of those grown in South Carolina. Straw-
berries increased in acreage from 499 in 1899 to 815 in

1909, when the production was 1,337,208 quarts, valued
at $108,938. Blackberries and dewberries decreased
in acreage from 39 in 1899 to 38 in 1909, when the pro-
duction was 64,7,54 quarts, valued at .$3,710. Other
small-fruits produced were 4,955 quarts of raspberries

and loganberries, valued at $477 ; 999 quarts of currants,

valued at $102; and 183 quarts of gooseberries, valued
at $27.

Concerning the potatoes and other vegetables in
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South Ciinilinn, the sweot potato inorcasoil iti acreage

from 4S.S;U in 18W to 4S,S7S in 1909, wlu-n tin- pro-

duction was 4,;>19.92ti bushi-ls, vahied at SJ.tUHi.tiOG.

PotatiH's inci^'asotl from S.lHiS in 1899 to S.tilO in 1909,

when tlie proiUicticm was 782,430 busliels, valued at

S609,424. Of the other veselahles the more important.

were: 1.82Saeresof eabbaj;e, valued at S270,t)7r); ."),051

acres of watermelon, valued at $1 U),41S; 1,773 acres of

asparjigus, valued at S138,317; 902 acres of cucumbers,
valued at Sll,"),247; 1,732 acres of beans, valued at

$109,805; 977 acres of cantalou))es and nuisl<melons,

valued at ?.58,490; 49 acres of lettuce, \-alued at

$20,499: and 140 acres of tomatoes, valued at .$12,033.

N'egetables of les.ser Lmportance were beets, carrots,

sweet com, onions, green peppers, radishes, ami
squash.
The acreage devoted to the production of flowers

and plants in South Carolina decrea.sed from 28 in 1899

to 23 in 1909. The total area under glass in 1909 wa.s

74,318 square feet, of which 00,242 were covered by
greenhouses ainl 8,070 by sashes and frames. The
value of the flowers and platits produced in 1909 was
S.52,094, as compared with .?7,920 in 1899.

The acreage devoted to nursery products decreased
from 84 m 1899 to 21 in 1909, when the value of the

nurscrv" products was $4,409, as compared with $4,410,

their value in 1899. C. C. Newman.

Georgia.

Georgia (Fig. 2514), one of the original thirteen

colonies, is located in the southeastern part of the
United States just north of Florida. It is the largest

state east of the Mississippi. It extends from 30° 31'

39" N. on the south to 35° on the north, and its greatest

breadth is found between 81° W. on the east and 85° 53'

38" on the west. From Savannah to Brunswick the
boimdary is the Atlantic Ocean, and from the coastal

islands to some 30 or 40 miles inland the territory is

practically at sea-level, the soil being alluvial and
sandy; the chniate here is subtropical, anil such plants

as the palmettos, figs, olives, and citrus flourish.

From the coa.st section along the Florida border,

west to the Alabama hne and as far north as Columbus,
Macon and Augusta, through which cities the fall line

passes, is found the great Atlantic Coastal plain. This
section of the state is known as South Georgia; it has
an elevation from the sea-level to 500 feet, the average
being around 2.50 feet. The soil is mostly sandy, under-
laid with clay, with an occasional outcropjjing of the
underlying clay. This is a great cotton, melon and
peach section. North of the fall hne to Cartersvillc

and Gainesville is found the Piedmont plateau. The
country is very hilly and broken, the elevation being
from .500 to 1,000 feet. The soil is mostly red clay,

producing cotton, peaches and grapes. From Carters-
villc cast and to the northern border of the state is

located the mountain section. This region is rugged
and broken, starting with an elevation of 1,000 feet on
its southern borfler and reaching 5,000 feet in I he north-
central part. Here the apple attains perfection, and
peaches do e.\tremely well. The native forests contain
such trees as the hemlock, while pine, and tulip tree.

From Cartersville north and west is found the Appahtr
chian Valley region. This is comparatively small in

extent, is hilly and nigged, the elevation being from .500

to 1,200 feet. In all other parts of the .state llic geologi-

cal feature are comparatively simple, but hire tlicy

are mixed and intric:*to. The apple and [leach succ(*d
well in this sf^ction. The extreme northwi'stern (corner

of the state dips into the Cumberland plateau, which
section, however, is so small as to be practically negligi-

ble in a study of Georgia.
from the rice- and palmetto-covered islands of the

coast, through the vast cotton fields, peach orchards
and long-leaf pine forests, to the rhododendrons and

white pines that cover the momitains in the northern
parts, one pa.s.-ics through eight of the nine climatic

belts repre.'iented in I lie United States. The mean
temperature of the nuiuntains runs from 40° to 00°;

that of the Piedmont plateau from 00° to 65°; and that
of the Coastal plain from (50° to 70°. Zero temperatures
have been reported from nearly aU parts of the state,

but from the southern parts such reports are exceed-
ingly rare. The maximum siunnier temperatures will

run from 95° to 102°, the latter, however, being the great
exception. The rainfall reaches a maximum of 71.7 in

the northeastern corner of the movmtain section and a
minimiun of 39.4 inches in Swainsboro, a httle south-
east of the center of the state: the average is 49.3
inches. This variety of climates, coupled with a great
diversity of soils, proves the horticultur.al possibilities

of Georgia to be little less than marvelous.
The Horticultin'al Society has divided the state into

four sectioiis, following to some extent the geological

divisions:

1. The Mountain region takes in all the mountain
section, the Appalachian Valley, the Cumberland Pla-

teau, and a small strij) of the Piedmont Plateau. This
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2514. Georgia, with the fruit and melon districts.

region is particularly adapted to the apple and late

peach; quinces, cherries, currants, gooseberries, and
other fruits of Uke chmatic requirements also do well

here, though they are not as yet of commercial imjwr-
tance. Cauliflower, celery and many other vegetables

can be raised in this section, and a trade is growing up
in late tomatoes and beans. The leading horticultural

interests of the mountains at the present time are

apples and peaches.
2. The Middle region, the largest division of the

state, takes in most of the Piedmont Plateau and the

northern half of the Coastal Plain. It is in the south-
cential section of this division that the mammoth
peach orchards of the state are located. The Japanese
plum, as well as other types, used to be extensively

grown in this section, but the trees proved to be so sus-

ceptil)le to "|)lum wilt" and various other diseases and
insects that the industry has fallen to a low ebb. Grapes
of the Labrusca and rotundifolia tj^pes do exceptionally

well in central Georgia; apjiles do fairly well in the

northern i)art of this tlivision, and melons prosper in

the southern part. Figs, pecans, and most vegetables,
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especially the sweet potato, thrive throughout, this

wliole section; there is, however, httle trucking, except
for local markets.

'.i. The Southern region takes in the lower half of the
Coast;il Plain, and extends across the whole state from
tlie Okecfeenokee Swamp, west. This region is espe-

cially noted for its melons, pecans, and KiefTer pears.

Some trucking for early market is done anil tlie imiu.s-

try is growing. Figs grow exceptionally well in this

section, aiui there are numerous citi-ous t.rees in the

southern tier of coimties that have produced fruits

for some years past without protection.

4. The Coast region takes in the tier of counties

along the coast, and extends from South Carolina to

Florida; it is the smallest section of the state. Figs are

here found at their best, and various citrous fruits

grow well on the islands; at one time the indigo and
olive were cultivated on these same islantls, but now
their culture has been abandoned. Trucking is followed

in this region for the northern market, strawberries,

onions, cabbage, potatoes, tomatoes, and peas being
the main crops.

Georgia is the mother state of the Elberta peach,

the Belle, Waddell, and several others of commercial
importance. Fifty-five apples have originated within

its borders, the most prominent of which are the Yates,

Terry, Shockley and Xick-a-jack. The LeConte is its

addition to the list of pears; it ha.s added the Georgia
Cdant, the Atlanta, the Senator and others to the

pecans, and its best-known melon is the Georgia
Rattlesnake.
At the present time the greatest horticultural indus-

try in the state is the peach business, and second to

that come the melons. The apple industry is rapidly

coming to the fore, and in several sections specialized

trucking interests are growing up. Georgia is well

infested with diseases and insects, and consequently, the

growers find that constant spraying is essential to

success. For several years orchards have been sadly

neglected, mainly because they were larger than could

be well taken care of, but that time is now past, and
improved methods are rapidly taking their proper
places.

There has been a slight decrease in the number of

peach trees during the last decade; those removed,
however, were old or neglected trees, which materially

reduced the yield to a tree. The peach crop of 1908 was
the largest in the history of the state, being about
7,000 carloads. In 1909 the crop was 904 carloads, and
in 1910 the state shipped 6,289 carloads. The apple

industry is rapitUy increasing, thou.sands of trees being
planted every year. The pecan interests are also enlarg-

ing; although the Cen.sus shows only 75, .'519 bearing

trees, there are, young and old, 400,(100 or more now
growing in the state.

Small-fruits are not of so much importance, straw-
berrie.'; being the most widely grow-n.

The trucking interests are on the increase, propor-

tionally as the pine forests of the .southern part of the

state are cleared up and settlers take charge of the

warm .sandy lands.

One of the promising new vegetable industries is the

raising of asparagus, which is being canied on around
Fort Valley and MarshallviUc. The raising of early

truck in the southern parts of the state is now a well-

estabUshed business, and a late truck industry is grow-
ing up in the mountain sections of the north. This
latter interest is going hand in hand with the apple

business.

The nursery interests of the state are fairly large, but
only some three or four concerns have attained any
great prominence.

Probably the two best-known horticultural jfroducts

are the Georgia peach and the Georgia watennelon.
The introduction of the refrigerator car made the con-

version of cotton fields into peach orchards a po.ssibility.

Cheap lands and cheap labor combined with a favorable

climate helped in the planting of the enormous orchards
that the state is noted for. The industry- has now under-
gone the extensive stage antl is rapidly he<-oming inten-

sive. The melon business seemed to be natural to the
soil and chmate; it has attained vast projiortions and is

becoming more remunerative through the use of better

methods.
Pecan-growing is now one of the most important

new industries of the state; there are several instances

on record where bearing orchards have been sold for as

much as .$1,000 an acre. The apple orchards in the

northern part of the state are vying with the pecans in

pubUc interest; lands in the mountains that could be
purchased for .11 to S5 an acre twenty years ago are

now being sold for $25 to .SlOO an acre for apple

purposes. Numerous large orchardi» have been
planted, but most of the plantings are small and
are being brought into bearing along the most im-
proved lines.

Horticultural collections and parks are scarce, those

wortliy of note being the Nurseries and Evergreen
Collection of the Fruitland Nursery Company, near
Augusta. The Ferrell Gardens, at LaGrange, are of

particular interest, as they are the only remaining
specimen of the old colonial landscape architecture.

The Payne and Wade estates, near Thomasville, are

magnificent examples of present-day landscape gar-

dening, the former being noted for its collection of

azaleas.

Georgia has been fortunate in having a great many
individuals who have bent their efforts toward advan-
cing horticulture long before this matter was taken up
and given serious consideration by the authorities and
the powers of the state. Some of these men are: Jarvis

Van Buren, a native of Clarksville, who was especially

interested in the dissemination of the apple in that

section; James Camak, a native of Athens, who, with

Van Buren, revised and pubUshed the second edition

of "Gardening for the South," which was written by
Wm. N. White, a sketch of whose hfe may be found
in Volume III, p. 1602. P. J. Berckmans probably
stands out as one of the greatest advancers of southern

horticulture. He was a man of international reputa-

tion. A fuller discussion of his hfe may be found in

Volume III, p. 1.565. Jas. B. Hunnieutt, the author of

"Agriculture for the Common Schools," and for a
long time editor of the "Southern Cultivator," is also

a man whose Ufe work was mainly given for the advance-
ment of Georgia's agriculture, but his paper always
carried a horticultural section in which he was particu-

larly interested.

Public-service agencies for horUcullure.

The Land-Grant College of Georgia was opened in

1872 as a subdivision of the University of Georgia in

Athens. In 1906 the Conner bill was passed by the

Legislature of Georgia reorganizing this institution.

The reorganization took place in 1907. At the time of

the reorganization the department of horticulture in the

old College of Agriculture had one instructor in charge

with very meager equipment. At the ijresent time the

department consists of three faculty members. The
de|iartment of horticulture is also represented in the

graduate school of the University of Georgia.

The Georgia Experiment Station was originally

located in Athens in 1888; in 1889 it was removed from
under the Board of the University of Georgia . and
placed under a special Board .ajipointed by the Gov-
ernor and located at Experiment, two miles from the

city of Griffin. At present the Station has one horti-

culturist, and there are twenty acres devoted to orchard

and truck plats, there being api)roximately 325 varie-

ties of fruits and the like represented. The strictly

horticultural publications of the Station are thirty-two

to the present date.
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In tho ixivu-atioiud system of Ciooigia there are Con-
pn'ssionsj Oislriet Afii'ieiiltiiral Sehools. At the present,

tiino eleven ilistriet.s liave these institntions in opera-
tion. They aiv really seeomlarv asrieullural schools and
hortieultuiv is taufjlit. The North (ieorfjia Aj;rieiil-

tural College, subdivision of the Iniversily of (ii'orgia,

Iwatixl at Dahlonega, also olTers instruelion in horti-

cultun\ The general agrieulture reciuired in the gram-
mar schools has some horticnltnral instruction, hut
this is mostly elementary and curtailed in its extent.

There are no private seluxils ofTering courses along this

line within tlie state and none ofTering work for a
degnv except the Georgia iState College of Agricul-

ture, of the rniversity.

The extension work in horticulture is carried on
directly through the department of horticulture of

the Georgia .State College of .\gricultiue. The sjiecial

extension work along horticultural lines at the present
time consists in the nmning of cooperative experi-

ments in various sections of the state on the difTcrcnt

horticultural crops; the organization of small truck and
fruit cooperative a-ssociations; the assisting of the
various demonstration agents, many of whom are
located in sections directly interested in horticulture.

The de|)artinent is also making efforts to facilitate and
help in the landscai)ing of the school buiklings of the
email towns anil rural districts. The time of one man
is devoted absolutely to the extension work and when
necessary other members of the department assist in

the extension movement.
There is no state board of hortictilture in Georgia.

In 1S97 an act Wius passed by the Legislature estab-
lishing the State Board of Horticulture and Pomology,
but in 1S9S this act was amended, changing this Board
into the State Board of Entomology. This Board
instituted a State Department of Entomology and
appointed a State Entomologist.
The regulations of the State Board of Entomology

require that nurseries be inspected annually for the
various diseases and pests that are on their prescribed

list. It also requires that every plant of any kind that
is shipped into or from the state of Georgia must have
an inspection tag of the Board of Entomology attached
thereto.

In 1S76 P. J. Berckmans foimded the Georgia State
Horticultural Society, at Macon. This organization

has persisted until the present time.

Statistics (Thirteenth Census).

The approximate land area of Georgia, according

to the census of 1910, is 37,.5S4,000 acres, of which 71.7

per cent, or 26,9.5)1,413 acres are in farms. Of this

farm land, 4.5.6 per c(mt, or 12,298,017 acres are im-
proved; 13,002,741 acres are in woodland; .and 1,0.52,-

65.5 acres are classified as other unimproved land in

farms. The number of all the farms in 1910 was 291,027.

The average acreage to the farm was 92.6. [The total

area is 59,265 square miles.)

The leading agricultural crops are cotton, cereals,

forest products of fanns, sugar croi)s and hay and
forage. In 1909 the value of the cotton crop, including

cotton seed, was $149,937,058, or 66.2 per cent of the

total value of all the crops. The cotton crop in 1909
occupied 39.7 per cent of the improved land area, or

4,883,304 acres, as compared with 3,513,839 acres in

1899. The cereaLs occupied 3,906,703 acres in 1909 or

31.8 per cent of the improved land area, and the pro-

duction of cereals was valueil at §42,405,019, which was
18.7 per cent of the total value of all crops. The value

of the forest proflucts of the famis was $8,938,390 in

1909 as compared with §3,217,1 19, their value in 1899.

The af;reage of sugar crops in 1909 w;is .52,707; in 1899 it

wan 37,60?) and the value of the sugar crops in H)09 was
$2,689,0.56, as compared with .?1,731,296, their valui!

in WM. Hay and forage increased in acreage from
137,312 in 1899 to 2.53,1.57 in 1909, an increase of 84.4

per cent, 'i'he value of th(> hay an<l forage produced in

1909 w.'is $1,056,907, thus making hay and forage above
the sugar crops in point of value.

llorticullural crops grown in Georgia are fruits and
nuts, vegelaliles, including jiolatoes and sweet potatoes
and yams, peanuts, small-fi'uits, and ilowers and plants
and mu-.sery products. Tlie value of the fruits and nuts
in 1909 wiis .13,143,114, as compared with .$673,189,
their value in 1899, showing an increase of 366.9 per
cent in value. In 1909 the total acreage of vegetables
was 187,328 and their value $10,614,601. The produc-
tion of peanuts was 2,509,787 bushels, from a reported
acreage of 160,317, .and their value was .$2,440,926.

Small-fruits decreased in acreage from 1,634 in 1899 to

988 in 1909, and the value of their [jroducts in 1909 was
•$111,754. The growing of flowers and plants and
nursery products is of some imjiortance in Georgia.
The acreage increased from 1,034 in 1899 to 1,646 in

1909, an increase of 59.2 i)er cent. The value of the
flower and plant and nursery products in 1909 was
$637,800.
The production of orchard-fruits in 1909 was 256.8

per cent greater than in 1899, the total quantity pro-
duced in 1909 being 3,070,830 bushels, valued at
$2,930,793. Peaches and nectarines contributed about
two-thirds of this quantity and apjiles and pears most
of the remainder. The jiroduction of peaches and
nectarines in 1909 was 2,555,499 bushels, as compared
with 259,728 bushels, the iiroduction in 1899, and their

value in 1909 was $2,182,613. The production of apples
in 1909 was 895,613 bushels, valued at .$555,744; that
of pears 149,667 bushels, valued at $134,604. The pro-

duction and value of the other orchard-fruits in 1909
foUow: plums and prunes, 60,845 bushels, valued at

$46,306; cherries, 4,979 bushels, valued at $7,199;
quinces, 2,021 bushels, valued at $2,272; mulberries,

1,766 bushels, valued at $1,449; and 440 bushels of

apricots, valued at $546.
In 1910, the number of grape-vines of bearing age in

Georgia was 277,0,58; those not of bearing age 38,233.

The production of gra)jes in 1909 was 2,767,360 pounds,
valued at $99,210; the production in 1899 was 8,-330,485

pounds.
The value of all nuts produced in 1909 was $61,106.

The i)roduction was 845,553 pounds. The leading nuts
grown, their production and value for 1909 follow:

pecans, 354,040 pounds, valued at $47,845; black

walnuts, 427,007 pounds, valued at $8,598; and 56,585
pounds of Persian or EngUsh walnuts, valued at $4,161.

Other nuts growing in Georgia are hickory -nuts,

hazel-nuts. Brazil-nuts, Japan-nuts, chestnuts, beech-
nuts, almonds and others.

The tropical fruits produced in Georgia in 1909 were
valued at $51,999. The most important of these, their

production, and value were figs, producing 1,183,494

pounds, valued at $.50,326, and pomegranates, produ-
cing 27,365 pounds, valued at $920.

Strawberries are by far the most important of the

small-fruits raised in Georgia. In 1909 the production,

from 890 acres reported, was 1,157,472 quarts, valued

at $101,101. The production of blackberries and dew-
berries was 67,285 quarts, valued at $5,594; that of

raspberries and loganberries, 33,928 quarts valued at

$4,663. Other small-fruits of minor importance are

currants and gooseberries.

Of the vegetiibles in 1909 the sweet potatoes and
yams were by far the most important. The production

of sweet potatoes and yams from a reported acreage of

84,038 was 7,420,131 bushels, v.alued at $4,349,806.

The proiluction of potatoes from a reported acreage of

11,877 was 88(i,430 bushels, valued .at $6.84,427. The
area of oilier important vegetables grown in 1909 and
the value of their proilui'ts follow: watennelons,

10,298 acres, viilued at $110,147; cantaknipes and musk-
melons, 3,022 acres valued at $209,101; green bo>ans,

1,484 acres, valued at $102,488; tomatoes, 756 acres,
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valued at $57,270; cabbage, S06 acres, valued at S57,-

191; and turnips, 445 acres, valued at $29,470. Vege-
tables of less importance grown were asparagus, beets,

sweet corn, cucumbers, lettuce, onions, green peas,

green i)eppers, and s(]uash.

The acreage occujiied bj' the flower and plant industry

in Georgia in 1909 was 144 acres and the value of the

products $271,427. The area of land under glass was
867,222 square feet, of which 741,672 square feet were
covered by greenhouses and 125,550 squa.'e feet by
sa.shes and frames.

The area on which nurserj' products were grown in

1909 was 1,502 acres, an increase of 56.9 per cent since

1S99, when the area was 957 acres. The value of the
nurserj' products in 1909 was $366,433, as compared
with $172,143, the value of the nursery products in 1899.

T. H. McHatton.

Florida.

The history of horticulture in Florida (Fig. 2515) dates
from the earUest settlements, and even prior to that
period the aborigines carried on a desultory plant-grow-
ing. The peculiaiity of the soil, however, prohibited the

extension of this work except i.i a few isolated places.

It was necessary to introduce commercial fertilizers

before horticulture could make rapid progress in this

state. Up to the time of commercial fertilizers, it was
thought that, the hammocks were the only places

capable of raising fruit, the remainder of the arable
land being so sandy and wanting in plant-food that
remunerative crops could not be grown on it excepting
after it had been "cow-penned."

Such a soil, containing often over 90 per cent sand
and insoluble matter, at first sight would seem to be
absolutely worthless for horticultural purposes, but
with the advent of the new horticultiue it becomes the
ideal soil. It is a lodgment for plants in which occurs
no material that will prove deleterious to the crop, and
all that is necessary is to add to it the material that will

cause the plant to grow to the necessary size and pro-

duce fruit of the desired quality. Beautiful thin-skinned
oranges grow only on land properly fertilized and not on
soil impregnated with great quantities of organic
nitrogen, i.e., fertile lands.

In building up the land from the ocean bed, refer-

ring especially to peninsular Florida, the wind and waves
have sorted the particles to some extent and have ele-

vated various parts more than others. The separation
of the larger particles of sand from the finer, with a
porous substratum, has |)roduced what is called a
"scrub." The railroad surveys indicate that the maxi-
mum elevation in peninsular Florida is about 300 feet.

Thus it happens that, although this land is thirsty, it is

rarely or never spent of its capillary moisture. The
areas of scrubs may vary in size from a few acres or even
less to many thousands, but they are always sharply
defined, having a speciaUzed flora. The soil in a ham-
mock is of a finer texture and is not infrequently
underlaid by clay. It often occurs that land of this

texture is only a few feet above sea-level, or it may
be elevated and rolling, but is always covered
with a good growth of hardwood or of cabbage pal-
metto, or both. This cla.ss of land has long been
desirable for horticultural purposes, and is still re-

garded a-s valuable. These regions are more or less

isolated, and varj' in extent. Such land usually con-
tains sufficient fertility to raise several crops of vege-
tables. Flat woods land is usually level, varying in
fertility from 96 per cent of sand and insoluble matter
to that which will produce a crop of tomatoes. This
class of land comprises about seven-tenths of the land of
the peninsula. With proper treatment it raises good
crops and is capable of remarkable improvement. The
characteristic plant of this land is the long-leaved pine.
The foregoing discussion relates to the state indepen-

dent of latitude and climate. The state is also divided

into four regions, according to climate and latitude: (1)

western Florida, that part of the state lying west of the
Aucilla River; (2) eastern Florida, that part of the state

lying between the AuciUa River and a line drawn from
the mouth of the St. John's River to Cedar Keys; (3)

central Florida, that part of the state lying between
eastern Florida and southern Florida; (4) southern
Florida, including the counties of Brevard, St. Lucie,

Palm Beach, Dade, Monroe, Lee, DcSoto and Manatee.
Citrous fruits develop best on hammock and rolling

pine land, preferring the cabbage palmetto hammocks
or a hammock containing a mixture of palmetto and
hard wood. The lime alone does well on the sheU and
coquina lands of southern Florida. The rough lemon
stock is preferred in southern Florida, especially on the
higher sandy lands. For western Florida the Satsuma
orange is the best variety. For eastern Florida varieties

that mature their fruit before Christmas may be
planted. In central Florida all the varieties of Citrus
do well, especially toward the .south and in protected
localities.

Peaches grow in all sections, preferring hammock or
roUing pine land or even level pine land if perfectly

drained, but the varieties best adapted to different

regions vary considerably.

-IC/^SO/^WLL^r

AucusrwE

2515. Florida, to show main dis-

tribution of horticultural crops.

Plums, as a whole, are adapted only to western and
eastern Florida, preferring hammock and rolling pine
land. Burbank does well in the western section. In the
eastern section Terrill, Botan and Burbank do well.

Of the pears, KiefTer, LeConte, and Sinith do well
in western and eastern Florida on hammock or rolling
pine land.

Grapes grow rapidly, but need careful attention to be
kept in good bearing condition for a period of years.
Hammock land is preferable for them. The native
varieties grow to an immense size and produce great
quantities of fruit with minimum attention. Of Vilis
rolimdifolin, the Scuppernong and Thomas grow luxuri-
antly in all sections. Flowers grows well in western
and central Florida.

The kaki, .Japanese persimmon, needs good hammock
land or well-drained high, or more or less undulating,
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mllini; pino laiul. It is Ihm Icr luliiptotl to wcstorn, Ciwtorn

and contn\l tlian to soiithcni Florida.

I'nder favorable conditions, Jonnings and Ucd
AstRichmi apples may bi> fruitod in wostorn Florida;

Santa Fo apricot in wostorn and ca,sti'rn Florida. Fi^s

do fairly well for home use and for canning or candying
ii\ eastern and central Florida. They need a compact,
tiniMcxtnnxl soil.

Mulberries will prow on hainmock or good quality

of rollini; pine land in all sections of the state. Tlie fol-

lowing varieties have given good crops: Downing, Hicks
and Stnbbs. l'oinegranati>s make a more or less orna-

mental fruit. Acid. Purple and .Sweet do well in western,

eastern and central Florida.

Pecans are adapted to various kinds of soils, especially

from central Florida northward and westward. The
best agricultural lands such as are considered the most
suitable for the growing of cotton are best adapted to

pecan-growing. The best stock on which to grow
pecans is the pecan seedling. Much time and money has
been lost in attempting to liud native species of hickory
already established in the hammocks to pecans. While
it is possible to secure good bearing trees in this way, it

is usually financially imsuccessful. Leading varieties

are the Curtis, Frotscher, Russell, Stuart, and Van
Denian.
The growing of strawberries is controlled largely by

efficient and roiisonable transportation. If the crop
cannot be placed upon the market promptly it is worth-
less. Probably nine-tenths of the fiekls of the state are

planted on moist flat woods land, or what is locally

known as gall-beny flats. Such land is cleared and
thoroughly drained by means of open ditches. On such
land strawberries begin to ripen in January and con-

tinue until May or June if properly cultivated, though
the season of profitable shipment rarely extends beyond
the middle of April. Especially prepared refrigerator

cars are now carried by some railroads on ex-press trains.

The plants are usually set out every year, in August,
September and October, and bear a good crop the fol-

lowing spring. The most successful strawberry growers
continue to cultivate a part of the old field to secure

new plants to be used the following fall for planting

out the new field.

Pineapples find their most congenial habitat on
spruce pine land. Soil from pineapple fields contains a
large percentage of sand and insoluble matter,—as high

as 98 per cent. The land must be well drained, free

from any standing water, even during the rainy season.

The most extensive pineapple area is located on the

sand hills near the coa-st. The character of the vegeta^
tion and physical condition of these hills or dunes is

es.sentially that of the scrub land of the interior. The
slat sheds or pineapple sheds, which are constructed to
afTord a half sha<le, serve a good purpose in siunmer as

well as in winter. In summer the .slats reduce the
amount of sunshine that reaches the plants and conse-
quently the intensity of heat, though probably not the
total warmth. In winter they interfere with rapid radi-

ation, which would occur as the result of a .sudden

freeze or of a frost. The slat shed is a simple structure,

the essential part of it being the roof or covering, which
is made of boards or slats fastened so as to leave an
opening between the boards or .slats equal to the space
covered by them. These varj' in size from a common
plastering lath to boards 4 inches wid('. The heiglit of

the covering above the grotmd varies from 6 feet to

rarely more than 10. The most extensive fields are

located in southern Florifla. Smaller areas have been
plantfi in central Florida; nearly all of these are pro-
tecteel by sheds, some of the sheds being so constructed
that the roof may be closed completely. The islands

or keys underlaid with coralline limestone form one of

the most suitable habitats for this plant, while the low,

fertile islands or keys are worthless for a pineapple
jtlajitation. Re<l Spanish is cultivated more extensively

than all the other varieties combined. It is a hardy
variety, and one suited to extensive planting with a
miiiimiun amount of attention. F'or extensive culture,
lOgyptian (Jueen, Porto (Puerto) Uico and Kipley
Queen do well generally. Smooth Cayenne is promising,
becatise not spiny.

Bananas are cultivat<'<l only for local markets, but
form a soiu'ce of considiM'able revenue to a number of

plantations. The land best adai)ted to them is a low,
moist hanunock or a bay head, especially such .soil as

is composed largely of nuick. Baragoa (Red Jamaica),
Cavendish, Golden, Hart's Choice and Orinoco ("horse
banana") are leading varieties in southern Florida.

The guava has attained considerable importance,
though as yet it is not cidtivated extensively. Planta-
tions exist in various parts of the state, but the greater
quantity used in canning and for jelly is collected from
trees grown without cultural attention. Nearly all of

the fruit is from seedlings that have originated from
scattered seeds. Well-drained fertile soils are favorable
locations, but the guava adapts itself to almost all

classes of cultivated soil. The sweet varieties are pre-

ferred for dessert, while the sour kinds produce the
largest amount of jelly. The total amount of jelly and
other guava products produced in the state will amount
to many carloads annually. The Cattley and Straw-
berry guavas, while more cold-resistant and dehcious as

fresh fruit, are less popular than the varieties derived
from the American species.

Mangoes are being grown extensively for the northern
markets. They are now being fruited in the southern
part of central F'lorida. The large extension in pro-

duction of this fruit, however, will take place through-
out southern Florida, mainly toward the southward.
Orchards of considerable size are being planted to

buddcfl varieties from India together with budded
varieties that have originated in Florida. Some of these

varieties that have originated in Florida from the seed

of Indian varieties, appear to have better fruiting

quahties than their parents. Good citrous soil is pre-

ferred for growing mangoes. The same cultural care

that proves best for citrous fruits is also applicable to

the mango. The fertihzer requirements of the mango
are very similar to those of Citrus, .\mong the old

seedling varieties. No. 11 is a favorite on the east coast,

while seedlings belonging to the Bombay group appear
to be more frequently planted on the west coast. Among
the buddet! Indian varieties, Mulgoba has been most
extensively planted. It has, however, proved dis-

appointing in its productiveness, though the fruit has

no superior. Sandersha has become well estabUshed.

Cecil, belonging to the Cambodiana group is very
productive and a favorite. A large number of varieties

in the form of inarched trees, have been imported.

These are now fruiting and in the course of the next

decade or two there will be considerable opportunity
for selection from the best of these.

Coconuts are confined to southern Florida and along

the .seacoast. While the trees continue to grow when
transplanted to the higher lands, they heed the low,

moist lands of the coast for fruiting and for highest

development.
The avocado is a salad fruit of American origin, hav-

ing been cultivatefl by the Incas, by whom it was called

"ahuacatl." Up to twenty years ago, little effort had
been made toward projiagating imiiroved varieties of

this fruit. With the settlement of extreme southern

Florifla came a rapid flevelopment in its propagation

by budding. This is carried on almost as easily as in

the case ol^ citrus. A. careful survey of the trees fruit-

ing in so\ith Florida in 1903 showed that about 3 per

cent of the seedling trees bore commercially profitable

crojjs. Budded varieties of the avocado may now be

secured from the leading nurserj'men in southern

Florida. Tlie range of bearing trees is northward to the

southern part of central Florida. The leading varieties
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arc Tnipp for Docombor and January fruit ; Baldwin and
Early for July fruit; Pollock for large niid-soason fruit;

and Family for a succession of frviits from the latter

part of July initil into Octolier. The bulk of the seed-

ling fruits mature from the latter part of July luitil the
niidiUc of October. The hard-shelletl Guatemalan fruits

introduced by the Department of Agriculture, ripen
in I'ebruary and March. The small Mexican avocados
that [iroduce bluish fruits are hardy to the northern
limits of central Florida, but are not commercially
valuable.

Almost the entire list of vegetables given in the seed
catalogues may be grown in all parts of the state. The
industry has now developed imtil it is competing closely

for first place with citrous fruits. Originally the ham-
mocks were preferred for the main production of truck
crops. In more recent years and with the advent of

extensive drainage systems, the level lands composing
the fiat-woods and drained areas have been jjlanted to
vegetables extensively. Watermelons, cantaloupes and
cucumbers are grown mainly on the hammock or
high pine land. Cabbage, cauliflower, beets and similar

vegetables are most largely grown on the heavier, more
compact soils. Celery is grown most extensively on
level tracts, much of which were formerly under water.
These tracts permit sub-irrigation, which may be
cheaply carried out in the areas of artesian flow. Vege-
tables are now produced to greater or less extent on
almost every character of soil in the state, including
even some sprucopine land, some of which by means of

commercial fertilizers has been made productive of

truck crops.

Truck-growing can be developed extensively only
where an abundance of skilled or fairly skilled labor
can be commanded at critical periods. As truck-grow-
growing does not employ the grower's attention for

more than six months in the year, this labor must be
able to find additional employment in some other way.
\'arious centers have specialized on trucking; the Hast-
ings center in north Florida makes a specialty of Irish

potatoes; Sanford specializes on celery; the Manatee
River region produces truck in general; the Biscayne
Bay region produces truck for the midwinter and early

spring markets.
.\mong the prominent horticulturists of Florida, not

now living, were: Dudley W. Adams, organizer of the
Florida State Horticultural Society; E. H. Hart,
introducer of many ornamental and useful plants; H. G.
Hubbard, who gave special attention to citrous insects;

F. W. Inman, organizer of the Florida Citrus Exchange;
C. T. McCarty, who at the time of his death owned the
largest pineapple plantation in the world; A. H. Man-
ville. practical horticulturist; T. W. Moore, author of

"Orange Culture for Florida;" E. O. Painter, who did
valuable work in connection with the Horticultural
Society; Rev. Lj-man Phelps, by some called "the
father of chemical fertilizing for citrous fruits in

Florida"; Stephen Powers, editor of "The Florida P>uit
Grower;" PUny Rea.soner (see Volume 111, page 1593);
and Denis Redmond, writer on horticultural subjects.

Public-service agencies for horticulture.

The Land-Grant college of Florida was established in

1.SS.3, when a site for it was selected at Lake City. In
1003 the name "Agricultural and Mechanical College"
was changed by the Legislature to the "L'nivcrsity of
Florida," and in 1905 the Agricultural College was
relocated at Gainesville. There is one professor of

horticulture.

The Experiment Station was established in 1887 in

connection with the Agricultural -C^oUege at Lake City.
It was removed to Gainesville on January 1, 1907. In
1906, a separate staff wa-s appointed who were relieved
from all teaching duties, thus giving their entire time
to investigational work. Eleven of this staff are devo
ting their time to problems connected with horticulture.

About seventy-five horticultural bulletins have been
issued.

An Agricultural and Mechanical College for negroes
is also maintained, in which horticulture is taught.

Extension work in horticulture is carried on in con-
nection with the college and the county agents. In
twenty counties, girls' canning clubs have been organ-
ized in connection with the public schools.

In 1911, the office of State Inspector of Nursery
Stock was established. This office is filled by the pro-

fessor of entomology.

Statistics {Thirteenth Census). .

The approximate land area of Florida is 35,111,040
acres, of which 5,253,538 are in farms, or 15 per cent
of the land area. Of the farm land, 1,805,408 acres, or
34.4 ))er cent, are improved; 3,007,638 are in woodland;
and 440,492 acres are classified as other unimproved
land in farms. The number of all the farms in the
state in 1910 was 50,016. The average size of a farm
was 105 acres. [The total area is 58,666 square miles.]

The leading agricultural crops grown are cereals,

hay and forage, cotton (including cotton seed), and
tobacco. The cereals in 1909 occupied 650,486 acres,

which was 36 per cent of the improved land occupied,
and the value of cereal products was $6,175,973, or 17.1

per cent of the total value of all crops. Hay and forage
in 1909 occupied 54,729 acres, an increase in acreage of

148.8 per cent as compared with 1899, when the land
occupied by hay and forage was 21,994 acres. Value of

the hay and forage products, in 1909, was $847,485.
Cotton (including cotton seed) occupied 263,454 acres

in 1909, which was 14.6 per cent of the improved land
area. The value of the cotton products in 1909 was
$5,481,407, which was 15.2 per cent of the total value
of all crops. The acreage of tobacco in 1909 was 3,987
acres, an increase of 93.9 per cent as compared with
1899, when it was 2,056 acres. The value of tobacco
in 1909 was $1,025,476. The value of forest products
from the farms in 1909 was -$2,375,882, as compared
with the value in 1899, when it was $648,412.

Horticultural crops grown in Florida are fruits and
nuts, vegetables, peanuts, flowers and plants and
nursery products, and smaU-fruits. The value of fruits

and nuts grown in 1909 was $7,410,166, as compared
with $1,203,373 m 1899. The acreage devoted to
vegetables, excluding potatoes, sweet potatoes and
yams, in 1909 was 57,600 as compared with 1899,
when it was 26,762. The value of the vegetable prod-
ucts in 1909 was $6,314,313 as compared with $1,-

954,802, in 1899. The acreage of peanuts in 1909 was
126,150, from which were harvested 2,315,089 bushels,

valued at .$2,146,862. In 1909, 2,280 acres were
occupied by plants and flowers and nursery estabhsh-
ments, an increase of 222 per cent as compared with
1899, when the number of acres thus occupied was 708.

The value of these products in 1909 was $547,280, as
compared with 1899, when their value was $163,557.
The acreage of small-fruits in 1909 numbered 1,356
acres which produced products valued at $302,383.

The total quantity of orchard fruits produced in 1909
was 2.'35,188 bushels, valued at $232,203. Peaches and
nectarines and pears are the more important of the
orchard-fruits. In 1909 the production of peaches and
nectarines was 114,998 bushels, valued at $128,029; for

the same time the production of pears was 98,223
bushels, valued at $80,119. Other orchard-fruits and
their production and value for 1909 follow: plums and
prunes, 17,169 bushels, valued at $18,976; apples, 3,405
bushels, valued at $3,849; mulberries, 924 bushels,

valued at $671; cherries, 374 bushels, valued at $448;
quinces, valuc(l at $103, and apricots valued at $8.

The production of grapes in 1909 was 1,086,344
pounfls, valueil at $38,357. The value of the grapes
produced in 1899, 1,684,700 pounds, was .$.56,420, show-
ing a consiilcrablc decrease in value for the period.
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The pnnluction of nuts in 1909 \yas 382,535 pounds,
v;Uiu\l at §47, (."rt). The pecan was 1>\' far the most.

imjHirtant nut. the protitiotion in 1909 being 307,032

IKiiiiuls, valiitxl at S4o,902. Tlie production of Persian

or Knplish walnuts w»s, in 1909, 28,575 pounds, valued

at S2.018; that of black walnuts 42,573 pounds, valued
at S7t)(i; and 17,012 coconuts valued at $501.

The most important fruits produced in Florida .are

tlie tropical fruits, valueil in 1909 at .?7,092, 1.50. More
than half this value is contributed by oranges, and most
of the remainder by pomelos (graiiefruit) and ])ine-

apples. In 1909, 4,852,907 boxes of oranges were pro-

duced, valued at 84,304,987. The production in 1899
wsis 273.295 boxes. The ])roduction of pomelos, or

grapefruit, in 1909 was 1,001,537 boxes, valued at

§1,907,810; that of pineapples, 778,644 crates, valued
at $734,009. Other tropical fruits of imi)ortance, their

pro<luction, and value in 1909 were: tangerines, 34,871
boxes, valued at S04,082; lemons, 12,307 boxes, valued
at §13,7.53: limes, 11,302 boxes, valued at $12,4,57;

guava, 2.5S.709 pounds, valued at S7,604; figs, 474,287
povmds. valued at $20,8.80; mangoes, 5,278 boxes,

valued at $5,739; bananas, 10,048 bimehes, valued at

§.5,038: avocados, 4,920 crates, valued at §10,100; and
also kumquats to the value of $2,708; and Japanese
persimmons, valued at §2,000.

Of the small-fruits raised in Florida, strawberries are

the only one raised on a considerable scale. The total

acreage, pro<hiction, and value of small-fruits in Florida

in 1909 w.as: 1,3,56 acres; 2,390,573 quarts; and
$302,383. Of strawberries alone, there were 1,343

acres, which produced in 1909, 2,383,397 quarts, valued
at $301,0.56. Blackberries and dewberries contributed

$1,287 toward the total value of small-fruits; raspberries

and loganberrie-s $25; and currants $15.

Of the vegetables growni in 1909, the most important
in value were the tomato, sweet potatoes, yams, and
potatoes. The product from 12,338 acres of tomatoes
in 1909 was valued at §1,839,233. The production of

sweet potatoes and yams in 1909 was 2,083,665 bushels,

valued at §1,231,238; the production of potatoes was
856,907 bushels, valued at §839,091. Other leading
vegetables were: 5,013 acres of green beans, valued at

^83,927; 3,028 acres of cabbage, valued at $434,558;
3,408 acres of cantaloupes and muskmelons, valued at

$230,009; 825 acres of celery, valued at $417,578; 2,086
acres of cucumbers, valued at $354,770; 1,450 acres of

lettuce, valued at .§343,450; 290 acres of green peppers
valued at $94,246; and 17,711 acres of watermelons,
valued at $394,.567. Other vegetables of less impor-
tance grown in Florida are asparagus, beets, cauliflower,

sweet com, eggplant, okra, onions, green peas, squash
and turnips.

The acreage devoted to the production of flowers and
plants in 1909 was 49; in 1899 it was 45 acres. The value
of the products from flowers and plants was §69,106
m 1909; the value from these products was §41,417 in

1899. The total area under glass in 1909 was 711,787
square feet. Of this, 568,190 were covered by green-
houses and 143,597 by sashes and frames.
The acreage u.sed in the profluction of nursery prod-

ucts wa.s 2,231 in 1909, a.s compared with 663 in 1899,
showing an incrca.sc in acreage of 236.5 per cent. The
value of the nursery proflucts in 1909 was $478,174, as

compared with §122,140 in 1899. p. jj. Rolfs.

EAST SOUTH CENTRAL STATES.

Kentucky.

The .state of Kentucky (Fig. 2510), while its interests

have not been largely directed, in the pa.st, toward the
field of horticulture, is nevertheless, in its various parts,

admirably adapted to nearly all the fruits and vege-
tables of the temperate; zone, a fact which during the

past deca<Je or more, has been increasingly recognized.

Its agriculture has been jirimarily concerned with the
|)ractices of general farming and live-stock i>roduction
rather than with tlie more intensive requirements of

fruit- ami truck-growing.
Hefore t!ie Civil \Aar, the people of wealth and cul-

ture, in coinmon with those of other classes, lived

chiofl}' in the country rather than in the towns, which
were small and comparativi'ly unimportant. There
are evidences yet remaining, in numerous old and
st.alely country homes, surroimded by magnificent trees

and old-fashioned gardens, to bear witness to the high
apijreciation of the ])eo])le of those early days for the
amenities of rural life. Even today, though the move-
ment towanl the town is here, as elsewhere, apparent,
Kentucky is practically a rural community. With the
exception of Louisville, all of its cities are still of modest
size, the interests of who.se people are closely inter-

woven with those of the country districts round about.
In the early years, therefore, there was little to stimu-

late the growth of commercial horticulture, but with the
steady advance in fruit-growing throughout the country,
and particularly as a result of better transportation
facilities for perishable products, there have been
developed, in recent years, several fruit- and vegetable-
growing areas in which these industries have assumed
extensive proportions. Broadly speaking, these areas
may be said to include a more or less continuous band
of territory of varying width, along the northern bound-
ary of the state bordering the Ohio River down to its

confluence with the Mississippi. A second region of

horticultural importance includes a belt of counties
lying to the south and southwest of Louisville, extend-
ing as far as Warren and adjacent counties in the
southern part of the state.

Among the more notable of these centers of fruit-

production is the Henderson apple district including
Henderson and parts of the neighboring counties which
have proved to be pecuharly adapted to the production
of the Winesap apple. This variety has been more
extensively planted in this section than any other kind,
and being held in cold storage until the later winter
months when other varieties of high quality have
become scarce, finds a ready market at good prices,

much of the product being shipped to southern cities.

The interests of the community being centered largely

upon this one fruit, there has naturally developed an
organization for cooperation which has resulted in

great economics in the purchase of spraying material
and other supplies, though not as yet, in marketing
the crop.

In this same region, also, along the bottom-lands
more or less subject to annual overflow from the Oliio

River, there is the promise of a new industry for this

latitude in the growing of .select varieties of the pecan.

Upon both the Indiana and Kentucky shores of the
Ohio, in this locality, are numerous groves of native
pecan trees of great size, vigor, and productiveness.

Here and there individual trees of great merit have been
discovered which produce nuts of high value, from the

standpoint of flavor, thinness of shell, size, and contin-

uous productiveness. Some of these have been propa-
gated by specialists who have discovered new and
simpler methods for their multiplication, and are now
being offered by nurserymen along with choice varieties

of apples and peaches. Thoughtful students of this

subject predict that here in Kentucky, as well as in the

South, there is to be a large and important develop-

ment of this horticultural industry.

Another fruit industry has sprung up during the past

eight years in the strawberry-growing district in and
around \\'arren County, with Bowling Green as its

center. Here there is maintained a .strong cooperative
organization which has been so efficiently managed for

the benefit of the growers that the strawberry area has
increased from 55 acres the first year, to over 1,000 in

1914, with a large increase in prospect. After trials
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with various standard sorts, the Aroma has proved to

be the most vaUiable kind for the soil and market con-

ditions of this district, and is now grown ahiiost

exchisively, being shipped in carlots to many northern
and eastern cities at prices which, upon the average,
have proved very satisfactory to the producer. The
yield is about 150 crates (24 quarts) an acre, although
occasional yields of 200 crates are found, while a yield

as high has 250 crates has been produced in a very few
instances.

The coimty of Jefferson, containing the largest city

of the state, Louisville, is the center of a district which
is hortioilturally important for both its fruits and
truck-growing interests. Owing to the proximity of the
city, market-gardening has naturally extended to

large proportions. Peaches and other orchard-fruits

are profitably grown, but the district has become par-
ticularly noteworthy for two specialized industries, the
growing of onion sets and second-crop
potatoes. While a considerable area of

early potatoes is produced under ordi-

nary methods, the growing of the second
crop is a unique industry which had
its beginning in 18S2, and has devel-
oped gradually until, in 1914, there
were about 11,000 acres planted in the
crop, giving a total jdeld of about
700,000 barrels. The second crop is

planted between July 15 and August 1,

and harvested in October. There are

two cooperative organizations in the
county which market most of the crop.

A portion of the crop is held each year
in cold storage for seed purposes. The
varieties chiefly grown are the Car-
man No. 3, and to a less extent, the
Irish Cobbler as seed stock for the
usual first crop.

In the hill country to the south and southwest of
Louisville, apple- and peach-growing has for years been
an important business, while to the northeast the peach
orchards of Trimble County have for twenty years and
over been a prominent feature. Throughout much of

the fruit area mentioned, as in other parts of the state,

the most favorable results are secured when advantage
is taken of elevated locations, and of the cold-air-

drainage resulting from the numerous deeply eroded
river-channels.

In the vicinity of Cincinnati, Ohio, the fruit- and
vegetable-growing interests are of considerable im-
portance, although the conditions for market-garden-
ing have resulted in a greater development of that
business upon the northern than upon the Kentucky
side of the Ohio River.

About two-fifths of Kentucky, comprising the en-
tire eastern end of the state, is a mountainous country,
rich in coal and other minerals, in which agriculture is

confined, for the most part, to a few staple farm crops,
which are produced, in many cases, by primitive
methods, and with scanty returns. With the penetra-
tion of many new railroads into the heart of this vast
area, and the opening of extensive mining enterprises,

there is coming a fresh reaUzation of its great fruit-

growing possibilities. Here and there enterprising indi-

viduals have established orchards and gardens, thus
showing the possibihty of producing the fruits and
garden products abundantly. For most of these prod-
ucts, there is an eager home market in the growing
mining towns, and when the home demand is supplied,
there are now numerous outlets to the larger markets
of the cities.

The larger part of the public park areas of the state
are located in Louisville, which now has a valuable
series of such parks comprising a tolal of over 1,.500

acres which, since their establishment abovit 1890,
have been vigorously developed under the direction of

the most skilful landscape architects. Until recent
years, the small cities of the state, on account of their

moderate size, have not so keenly felt the need of such
pubhc recreation grounds, but with added growth,
they are now, for the most part, realizing this need and
taking steps to supply it. The cities of Lexington,
Owensboro, Covington, Henderson, Paducah, and
others have already acquired, and have in use, various
tracts of land to serve as a nucleus for further develop-
ments in this direction.

Of other pubhc grounds in which the work of the
landscape horticulturist is manifest, the two cemeteries.

Cave HiU, of Louisville, and that of Lexington are
perhaps the most notable examples in the state. The
former comprises an area of about 300 acres, and is

situated upon a beautiful tract of land, elevated 100
feet above the Ohio River. It contains several beauti-

ful lakes, and is especially rich in its collections of

COV/NGrO^T^^
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aquatics. The cemetery at Lexington contains over
100 acres, and was established in 1849. It was excep-
tionally fortunate in being under the same superinten-
dent, the late Charles S. Bell, from the beginning
through a period of fifty-six years, and in having the
landscape method of treatment followed from the first.

Among many interesting horticultural features, the
most notable today are the magnificent old bur oaks,

white ekns, and other trees, many of which are from
3 to 5 feet in diameter.

There is not yet full appreciation among Kentuckians
of the remarkable resources in trees, shrubs, and herba-
ceous plants growing within the borders of the state, a
flora so rich and varied that a fully satisfying scheme of

landscape planting might anywhere be developed with
access only to the native species. The widely varying
conditions of soil, altitude, and climatic conditions,

ranging from the high ujilift of the Allcghanies in the
east to the low bottom lands lying along the Ohio and
Mississippi rivers in the west, have resulted in a
natural assemblage of many of the finest tree and shrub
species growing in North America. A list of the woody
plants of Kentucky recently issued by the botanical
department of the State Experiment Station (Bulletin
No. 169) records the presence in Kentucky of twelve
species of the Conifera;, ten of willows, six of ash, seven
hickories, nineteen oaks, five elms, and four magnolias.
In addition to these, there are numerous other species
in great profusion, including such interesting and
valuable kinds as the tulip poplar (tulip tree), syca-
more, the butternut and black walnut, sweet gum,
cypress, the rare and beautiful yellow-wood (clad-

rastis), holly, dogn'ood, and red-bud, together with the
rhododendrons, laurels, and numerous other shrubs of
smaller stature.

Among the wild fruits and nuts, the black walnut is

probably the most widely distributed and attains a large
size in Kentucky, having long been the source of a
valuable timber-sujiply. The nuts, while occasionally
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ing into wulo ,Hnn^arUy l'?^'!;^/^,^
!^, t his^m"

^ \';:;J;;?:^£'v^'fn"''of'^restW the hortU

cuiu a St n.Tpoint n.:.y l.o nu-ntioned the P^>>^nmon

«n I, niw both of whid. srow conimouly omi most
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thr^P species arc soniet lines found possossinR tnius w iin

"'^:.Ss ai^^^eal^c^ecr^nlost parts of the sta.^

thereS bout forty in all, varying from extensive

Srehardist for the propagation of a few trees for his

'"pv'i^Dt in the larger cities and tov^-ns, commercial

for the development of such undertakings.

Public-service agencies for horlicxdlure.

In common with other states, Kentucky enjoys the

the newly organized agency of County Advisers, is

^^V\V?roSrr™ l'°c ool^lotted at Richmond

dangerous iasects and fungous pests.

Stalislics {Thirteenth Census).

The approximate land area of Kentucky in,19<»;[^^

9';7t^S40 acres The land in farms wa-s 22,1S<),U/

ac;^ dr86 T^r cent of the land area. The improved

-^F^isr^*^^ ^S^l^iinll^^ef^nS
S:;:Srin'ifl0'fh\w ri 259,18.5 fa^^^^^^^^^

the average acreage bemg 8.x6. [The total area

40,.o98 square miles.]
Tf„„t„f.l,v are

The h;a.iing agricultural crops of K™!"^^^^
^^

cereals, tobacco and hay and forage. In 1909 the pr^

ductioA of cereals, from ^n acreage^ of 4,323 702

wa.s vahKjfl at S(iO,7:iS,6.il, which wa-s 43.7 per cent ot

rhttotalvahu of 'crops. The tobacco P^'l"-^ f™^"

4fi9,70.5 acres for the same year wa.s valued
'^l^f'^f'-

rW- and the hay and forage prwJuccd from 96b,.577
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acres was valued at $10,300,314. While t lie vaW of the

cotton produced in 1909 was <.'"ly ^-^''.'^'^'l;^;

/'^^ f, o9

in l<U)9 -IS compared with $4,179,-lt5U, m lajj.

rie h i-t •ultural crops grown are fruits and nuts,

snvi 1 fiui i hniited Amounts, vegetables including

otlloe" and flowers -«' P''>"'-
-i^,^'^!:y'^^-The vilue of the fruits and nuts in 1909 vvas 3f4,t)t)i,Oi-i,

l"ared with ^fi^^^^?,^;^^^^ t
small-fruits decreased from 6,120 '" 1|J,^/"

^'^.^^^^ts
1Q09 when the production was 4,9* 2,/ 02 quan:^,
IJOJ, wnen u 1

^ acreage of
valued at Wa',oy'- ^" ]jy-' ,e.T,!oa.ind their
notatoes and other vegetables was 182,039 and tneir

value $11850 994, a decided increase over acreage

Ind value1ri899. The raising of Aowers and plants

^^jj:i^TCit^i^.^s°r'oSuwSu^'^

To^ntnttftKo^rthL; tliree-fourth^

l^frnhpred '^ 106 297. The production of peaches

SnTtSs^n 1909 was 1,623,379 bushels, valued

^^$1062 138 The number of peach and nectarine

tees if bearing age in 1910 was 2,245,402; those not of
trees oi

"*^'"'"f , f„ -,, , ry, „Qre important of the

^rr"U'a;d'fu?t Jrochic^dT 1909' were 25^

Srotpears, value'^d at
f.^f^lj^l^.^'^.^eSbuSo

&nKf'afs?l3loraYd^'&f'bt^^^^^

''"KirmbefofgS^^^^^^^^^^^

r'Ti909° wa"t olo'lirpSs'vS lil^f.
The odi^tion of 'grapes in^899 was 5,134,215.pounds

Of'the nuts grown in 1909, the black walnut is by far

*u l„;«t irnnortant, The production of black walnuts
*'"' wfwo Dounds valued at .«11,3S4; that of pecans,
was 793,970 pouncis, vaiuLu «., ,

pg^sian or
28.577 pounds, valued at .%2,8S/, that oi

f*^'
.';' .„„.

English walnuts, 35,825 pounds,
Y^'^'f^ /^TU '

and
Uiat of chestnuts 16,619 pounds, valued at $'14- ^"^
.1! t „f W.l-nrv-nuts 71 347 pounds, valued at .$735.

'^BlacktHeLand dewberries are the most important

of thetnalTfruits raised in Kentucky, with strawberries

n.l rnsnberries ranking second and third, respectively.

The uTeage o bC^^^^ and dewberries increased

from l,02lL 1899 to 2,141 in 1909, when the ^roduc-

^a^oAlSrSa^^r^r^ffH
&-aSa:i^i^.«>{i|S

th?L,^ ^^ortan.| ^^^^^T^M^.
^^'^"iSi^S'^t^l^t potato and ya^ P^

The acreage ot all the o^n*^ '^„ , ,j acreage and
115,007, and their vahie 88,287 497 boUiacg

value being an increase
^jl^f^^jg^^'Vere?1,959 acres

of the otl,..r yfS<;tables g o^n in 190J were^^
[^^.^toe.,

"^rr:; ^mon lo4ia.l'e of green beans valued

It $94 063 So 'acres of watermelons, valued at

$70 144 738 'acres of cabbage valued at^W -88

iim acres of sweet corn, valued at .'».io,/oS, '^"" ^'^^

acres of canUdoupes and muskmelons, valued at
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$35,172. Other vegetables grown were asparagus,

beets, celery, cucumbers, kale, lettuce, rhubarb, spinach

anil turnips.

The acreage devoted to the production of flowers and
Ijhints increased from 132 in IS'.H) to 249 in 1909, an
increase of SS.6 per cent. The area under glass in 1909

was 1,363,002 square feet, of which 1,27(1,823 were
covered by greenhouses and 80,179 by sashes and
frames. The value of flowers and )ilants iiroduced in

1909 was $392,-109, as compared with .'$262,288 in 1899.

The acreage devoted to nursery [iroducts, on the

other hand, decreased from 837 in 1899 to 542 in 1909,

when the value of the products was $115,963, as com-
pared with $114,749 in 1899. c. W. Mathews.

Tennessee.

The horticultural products of Tennessee (Fig. 2517)

are greatly diversified on account of the varied soil

and climatic conditions. A knowledge of the natural

divisions of the state is essential to a thorough under-

standing of its adaptabUity to the various branches of

horticulture.

The Unaka region, on the eastern border, contains

about 2,000 square miles. A few of the peaks are oyer

6,0(X) feet above sea-level, and the average elevation

is 3,000 feet. The soil is gravelly and thin, but contains

areas that are fairly productive. Apples are growTi to

a limited extent.

The valley of East Tennessee is the next division.

It contains 9,200 square miles and an average eleva-

tion of 1,(K)0 feet. The soils are generally well adapted
to fruits. Records taken at Knoxville during a jieriod

of forty-four years show an average annual rainfall of

48.73 inches. Strawberries are extensively grown for

northern markets in Hamilton, Rhea, Roane, Blount,

and Knox counties; commercial peach orchards in Rhea,
Roane, \\'ashington, and Bradley counties; there are

few large apple orchards, but farm orchards indicate

success in commercial orcharding.

A thousand feet above the valley of East Tennessee
lies the Cumberland Tableland, containing 5,100 square

miles. This section, for the most part, is poor, the soils

being sandy and thin. There are, however, areas of

land which produce fruits and vegetables of the highest

quality. An apple and peach
orchard of over 400 acres in

Morgan County is the larg-

est in the state. Irish pota-
toes of superior quality are

an important crop in Cum-
berland County, and, with
proper fertilizing, can be
grown with profit in all parts

of the plateau. The climate
is particularly healthful.

\\'est of the Cumberland
Tableland is the Highland
Rim, surrounding the Central Basin. The Rimlands
have an area of 9,300 square miles and an average
elevation of nearly 1,(X)0 feet. This territorj' possesses

a great variety of soils, some of which are highly fertile

and well suited to orcharding. Nimierous streams cut

the land into valleys, which arc generally deep and
narrow.
The Central Basin, in which Nashville is situated,

contains 5,4.50 square miles, with numerous elevations
of 200 to 300 feet above the general level. The soil is

fertile and well adapted to small-fruits anfl vegetables.
The average rainfall at Nashville is 49.53 inches. The
largest commercial apple orchards of the state are
located in this section, in Maury and Williamson
counties.

The nex-t natural division is the valley of the Ten-
nessee River. It has an elevation of about 360 feet

and an area of 1,200 square miles.

The Plateau, or Slope, of west Tennessee is the most
important horticultural region commercially in the

state. It contains 8,850 square miles and has an average
elevation of 500 feet. The soils arc generally light,

fertile and easily cultivatetl, but flemand careful treats-

ment to prevent serious damage by washing. There
are extensive commercial orchards of ajiple and peach
in Haj'wood, Weakley, Gibson, and Madison counties,

but the principal horticultural jiroducts are truck crops

of strawberry, tomato, early and second -crop Irish

potato, lettuce, cabbage, pepper, and sweet potato.

Humboldt is the principal center of the trucking
industry, which is rapidly developing.

The last natural division, the Mississippi bottoms,
has an area of 950 square miles and an average eleva-

tion of 295 feel. It is little used for horticultural

purpo.ses.

The possibilities of Tennessee for the cultivation of

fruits and nuts are evidenced by the profusion of these

products in a wild state. Wild strawberries axe found
thoroughly distributed. Blackberries thrive every-
where. In favorable locaUties they attain a very large

size, surpassing in this respect some of the cultivated

varieties. Wild blackberries are marketed in large

quantities in many sections, but only the earliest

named varieties are desirable for shipment. Red and
black raspberries grow in most parts of the state; and
in some .sections tie best of the wild blackcaps, when
transplanted to the garden, give better results than any
of the cultivated varieties. In cultivation, the rasp-

berry succeeds best when heavily mulched. Wild
grapes abound throughout the state. Plums are also

found in profusion; and the Wild Goose variety is said

to have originated in Tennessee. Other wild fruits are:

dewberries, cherries, crab-apples, juneberries, pawpaws,
persimmons, and huckleberries.

Of the nuts, chestnuts are most plentiful, especially

in the hilly and mountainous sections. The chinkapin
flourishes in ea-st Tennessee. Black walnuts are exceed-

ingly numerous. Hickory-nuts are common through-

out the state. Pecans are native along the streams,

attaining great size in the Mississippi bottoms, but the

thin-shelled named varieties have not been generally

successful. Hazel-nuts, and butternuts, or white wal-

nuts, are also plentiful.

" Cetnvcia/ Onhard Rifioft

" f^crjtry Cinfen fw/)o/ei3ftJ
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Some of the native seedling fruits are highly valued,
especially apples, peaches and strawberries. Many
well-known varieties introduced from other states are

not satisfactory. This is especially true of winter
' varieties of the apple, of which the introduced kinds are

not so well adapted to the climate and soils as those of

local origin. This fact is becoming well established

among practical horticulturists. It is only a few years
since orchardists were planting varieties of winter
apples originated in the North. ,\fter repeated failures

to get first-class fniit of good kcc])ing qualities, they
have begun to use native seedling varieties. Some of

them will doubtless be largely cultivated in the future.

A few native varieties of winter ap))les have gained
considerable popularity among coiinncricul orchardists.

The fruits of these sorts have coniinaMdcd remunerative
prices in competition' with aijjiles shii)i>ed from the
North. Owing to the great diversity of soils and expo-
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sures in this stnte. it is very import ant to solool varie-

ties that are adapted to tlie conditions where the trees

are to Ik> phmted. The faet tliat a ilosirable apple has
botni orijiinated in eas> Tennessee is no proof that it

will succeed well in all parts of this political division.

On the contrary, it is likely to };ivc t;ood results only

in certain soils and on certain exposures that arc

requisite for its proper growth and fruit fulness.

.\ll the classes of fruits couuuonly firown in the

northern half of the I'niled States are iiroduced in

Tcnnes-sec for home and comnierical pmpo.ses. Straw-
berries are shijiped more largely to distant markets
than any other fruit. The area in peaches is increasing

rapidly. Summer apples are shippe<l fiom several

sections.

Of the vegetables, tomatoes and Irish jxitatoes are

the most important commercially. The following

counties have been active in producinn and sliipi)in{i

fruits and vcfsetables: tlibson, Weakley, Madison,
Ha>"\vood, Shelby, Maury, Williamson, Lincoln, Ham-
ilton, Hhea, Koane, Morgan, Bradley, Wiushington,

and Knox. Peanuts are gro\^^l largely in Periy, Hum-
phreys, Benton, Decatur, Hickman, anil Wajaie.
Many locations in Eiust Tennessee arc peculiarly

well adapted to the culture of grajies. This is shown
by the large exliibits of fine grajies made at the fall

horticultural meetings. The local markets are well sup-

plied with home-grown grapes during their season.

Such fruits as .Japanese persimmon and English
walnut have not been generally successful, though
occasional trees that are healthy and productive are

known in the state. The Paragon chestnut is a prom-
ising variety grafted on native stock. These fruits,

and thin-shelled pecans, while ofTering little to the
practical orchardi.st, are of interest to the amateur.
The currant and gooseberry succeed only in the high
mountains of east Tennessee, and in favored localities

on the Cumberland Plateau.

The nursery business is extensively developed in

Tennessee, the apple, peach, pear, and cherry being
largely propagated. There are 69.j nursery finns listed

in the ofTice of the State Entomologist, and about one-
third of them are wholesale growers. The largest

nurA;ry interests are in Franklin, DeKalb, Warren,
Bradley, Knox, and Sullivan counties.

The climate of Tennessee, with moderate temperature
and abundant rainfall, is favorable for the growth of

ornamental i)lants, and landscape gardening may be
extensively developcfl in all jiarts of the state, the prin-

cipal drawback being the difHc\ilty of maintaining a
lu.vurious growth of lawn grasses. In west Tennessee,

Bermuda is more largelj' used than any other grass.

Kentucky blue-grass is most successful in the Central
Basin and can be well grown throughout mitldle and
east Tenne.s.see by the free use of lime and fertilizers.

No state in the Union, with the po.ssible exception of

North Carolina, has a greater number of indigenous
woody plants. Among native de<'iduous trees the fol-

lowing are a<la[)ted to street, lawn and park planting:

large trees—white elm, winged c'lm, sweet gum, black
gum, black locust, honey locust, silver maple, scarlet

mafjle, sugar maple, white ash, blue ash, bald cypress,

shagbark hickory, pecan, b:i.sswood (linn), beech, gray
birch, chestnut, catalpa, hackberry, black wild cherry,

black walnut, Kentucky coffee tree, cu<Himber tree,

tulip fpoplarj, sycamore, and the following oaks: black,

willow, pin, red, Spanish, scarlet, post, chestnut, white;
fcinali trees—juneberry, sourwood, silver bell, hornbeam,
water beech, Hercules' club,buckthoni, red-bud, yellow-
W'kkJ, fringe, wild plum, wild crab-apple, (lowering
dogwood, umbrella tree, witch liazel, hawthorn, black
haw, red mulberry, sassafriis, hoj) tree. The following
Dative fihrubs are of value for ornamental planting:
bla<lder-nut, stewartia, callicari)a, calycanthus, yau-
pon fdeciduous holly), flarne-colored azidea, pinxter
flower, mock-orange, meadow-sweet, nine-bark, red

ozier dogwood, flowering raspberry, elderberry, sumach,
Carolina rose, pink-flowering locust, spice bush, waahoo,
strawl)crry tree, coral-berry. Kalinia, rhododendron
and leucothoe occur abundantly in the moimtain .sec-

tions, but they caiuiol be well grown in the lowlands.
Of native cimifers the sliortleaf pine, .Jersey pine, pitch
pine, red cedar and (^u'olina hemlock should be exten-
sively planted, though seldom used in landscape work,
with the exception of the red cedar. Holly is indigenous
along the streams, and is largely used in ornamental
planting. Diflicully is experienced with the more com-
mon coniferous forms, such as are listed by nurserymen,
exce])t in the mountains. In the lowlands, the spruces
and firs, and the white, Scotch and Austrian pines
are short-lived, though sometimes growing vigorously
to an age of fifteen to thirty years. Junipers, thuyas,
retinosporas and arbor-vities are extensively planted
and give satisfaction wlien skilfully cared for. Among
broad-leaved evergreens, holly. Magnolia grandiflora,
several varieties of box, abelia, mahonia, Elseagnus
Siinonii, and a few other forms grow well in almost all

parts of the state. Azalea indica and A. amoena have
been planted in city gardens, but have not proved suc-
cessful. All the common hardy flowering shrubs grow
luxuriously throughout Tennessee. In almost all parts
of the state all classes of roses can be grown in gardens
except the more tender teas. In the southwest i)art of

the state such tender varieties as the Marechal Niel
grow well with a little protection.

IIar<ly herbaceous plants are largely grown in Tennes-
see gardens, anil their popularity is rapiilly increasing.

Among jjlants of this class, the following are recom-
mended for all parts of the state: narcissus, tulip,

hyacinth, Lilium tigrinum, L. candidum, L. speciosum,
L. anratum, L. Martagon, lily-of-the-valley, German
iris, Spanish iris, Japanese iris, peony, phlox, foxglove,

pinks, bleeding heart, delphinium, Japanese anemone,
chrysanthemum, funkia, rose mallow and mallow
hybrids, candytuft, bluebells, columbine, gaillardia,

oriental poppy, hollyhock, platycodon, Shasta daisy,

golden glow, baby's breath, small-flowered double sun-
flower, hybrid pyrethrum, yellow and orange hemero-
callis.

Among climbing plants, the best for covering walls

in Tennessee are English ivy, Boston ivy, and Evony-
tnus radicans; for porches and pergolas, grapes, Virginia

creeper, trumpet creeper, Chinese trumpet creeper,

Chinese wistaria, Japanese wistaria.

Puhlic-servicc agencies for horticulture.

The University of Tennessee was established at

Knoxville, in 1794, and the College of Agriculture, as a
department of the University, accepted the provisions
of the first Morrill land-grant in 1868-9. The profes-

sorship in horticulture was established in January, 1900.

Until 191.5 the professor of horticulture also served as

horticulturist of the Ex-periment Station. The Experi-
ment Station is also at Knoxville in connection with
the college. To date thirty-three bulletins on horti-

culture, insects and jjlant diseases, have been issued

by the Experiment Station.

Courses in horticulture are offered in the four normal
schools of the state and as a part of the agricultural

teaching in the county high-schools. Gardening is

taught in many of the city schools.

The Division of Extension of the CoUege of Agri-

culture has a specialist in horticulture and makes
demonstrations in fruit- ami truck-growing.

Thr work of inspecting nurseries is conducted by
the State Department of Agriculture. The head-
quarters of the inspector are at the University.

Statistics {Thirteenth Census).

The api)roximate land area of Tennes.see in 1910 was
2(),679,6S() acres. The land in farms was 7.5.1 per cent

of the land area, or 20,041,657 acres. Of this land in
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farms, the acreage of improved land was 10,890,484;

that of woodland 8,007,733; and other unimproved
land in farms, 1.143,440. The number of all the farms

in 11)01) was 240,012, and the average acreage a fann
81.,''). IThe total area is 42,022 square miles.]

The leading agrioiiltural crops of the state are cereals,

cotton (including cotton seed) and hay and forage.

The acreage devoted to the production of cereals

decreased from 5,055,328 in 1899 to 4,13(3,647 in 1909,

when the production was valued at $55,302,278, which
was 45.8 per cent of the total value of all crops. Cotton,

including cotton seed, increased in acreage from 623,137
in 1899 to 787,516 in 1909, when the production was
valued at $20,682,187. Hay and forage increased in

acreage from 645,617 in 1899 to 1,052,816 when the

production was valued at $12,617,538. Tobacco
increased in acreage from 71,849 in 1899 to 90,468 in

1909, when the production was valued at $5,661,681.

The value of the forest products of the farms in

1909, was $8,510,710, as compared with $5,086,624 in

1899.

Horticultural crops produced are frviits and nuts,

small-fruits, potatoes and other vegetables, flowers and
plants and nursery products. The value of the fruits

and nuts produced in 1909" was $3,562,668, as com-
pared with $1,606,054 in 1899. Small-fruits decreased

in acreage from 12,944 in 1899 to 12,539 in 19 09 when
the production was 13,895,493 quarts, valued at $923,-

613. The total acreage of potatoes and other vegeta-

bles in 1909 was 167,234, and their value $10,430,975.

Excluding potatoes, the acreage of other vegetables

increased from 74,408 in 1899 to 100,055 in 1909, when
the value of the production was $7,015,686. Flowers
and plants and nursery products increased in acreage

from 2,978 in 1899 to 4,215 in 1909, when the produc-
tion was valued at $1,042,282.
The total production of orchard-fruits in 1909 was

6,484,550 bushels, valued at $3,459,077. Apples con-
tributed nearly three-fourths of this quantity, and
peaches and nectarines most of the remainder. The
production of apples in 1909 was 4,640,444 bushels,

valued at $2,172,475. The apple trees of bearing age
in 1910 numbered 4,838,922; those not of bearing age,

2,117,246. The production of peaches and nectarines

in 1909 was 1,.579,019 bushels, valued at $1,055,379.
Peach and nectarine trees of bearing age in 1910 num-
bered 3,163,737; those not of bearing age, 1,190,727.

The production of the other orchard-fruits in 1909 was:
139,093 bushels of plums and primes, valued at $86,743;
83,557 bushels of pears, valued at $78,448; 36,303
bushels of cherries, valued at $60,294; 4,421 bushels
of quinces, valued at $4,045; and 1,677 bushels of

apricots, valued at $1,657.

The production of grapes in 1909 was 1,979,480
pounds, valued at $85,423. The grape-vines of bearing
age in 1910 numbered 338,758; those not of bearing
age, 76,040.

The total production of nuts in 1909 was 783,570
pounds, valued at $14,041. Black walnuts were the
most important of the nuts, the production in 1909
being 708,627 jxiunds, valued at $9,194. The produc-
tion of the other nuts in 1909 was: 25,581 pounds of

pecans, valued at $2,566;^J6,409 pounds of chestnuts,
valued at $1,127; and 23,246 pounds of hickory-nuts,
valued at $566.

The value of the tropical fruits produced in Ten-
nessee in 1909 was $4,127. Figs, the most important
of the tropical fruits, were produced to the amount of

68,535 pounds, valued at $4,070.
Of the small-fruits grown in Tennessee, strawberries

are the most important, with blackberries and dew-
berries ranking next. The acreage of strawberries
decreased from 11, .548 in 1899 to 10,761 in 1909, when
the prodiiction was 12,339, .584 quarts, vahi(>d at
$835,7:-'>9. Blackberries and dewberries increased in

acreage from 733 in 1899 to 1,514 in 1909, when the

production was 1,316,100 quarts, valued at $65,476.

Other small-fruits produced were: 222,331 quarts of

raspberries, valued at $20,931; 13,740 quarts of goose-

berries, valued at $1,205; and 3,726 quarts of currants,

valued at $261.
The acreage devoted to the production of potatoes

in Tennessee increased from 27,103 in 1899 to 40,963 in

1909, when the production w;is 2,922,713 bushels,valued

at $1,790,233. Sweet potatoes and yams increased

in acreage from 23,374 in 1899 to 26,216 in 1909, when
the production was 2,504,490 bushels, valued at

$1,625,056. Peanuts decreased in acreage from 19,534

in 1899 to 18,952 in 1909, when the production was
547,240 bushels, valued at $386,765. The production
of the more important of the other vegetables in 1909
was: 5,803 acres of tomatoes, valued at $426,714;
2,398 acres of watermelons, valued at $105,001; 2,300
acres of green beans, valued at $68,536; 1,189 acres of

cabbage, valued at $64,714; 1,456 acres of cantaloupes

and muskmelons, valued at $41,691; 807 acres of

tunii]5s, valued at $29,853; 235 acres of onions, valued
at $15,068; 139 acres of asparagus, valued at $13,003;
and 365 acres of sweet com, valued at $11,246. Vege-
tables of minor importance in 1909 were beets, pop-
corn, cucumbers, lettuce, green peppers, rhubarb, and
squash.
The acreage devoted to the production of flowers and

plants increased from 140 in 1899 to 239 in 1909. The
area under glass in 1909 was 1,236,874 square feet, of

which 1,079,374 were covered by greenhouses and
157,500 by sashes and frames. The value of the pro-
duction in 1909 was $344,579, as compared with
$175,979 in 1899.

The acreage devoted to the production of nursery
products increased from 2,838 in 1899 to 3,976 in 1909,
when the value of the nursery products was $697,703,
as compared with $474,133 in 1899.

Chables a. Keffeb.

Alabama.

Alabama (Pig. 2518) has many natural features which
promise eventually to make it a very important horti-

cultural state. The varied classes of soils, the range in

elevations from coastal to semi-mountainous and the
different climates between the extreme southern and the
extreme northern parts of the state, provitle conditions
under which many of the fruits of the subtropics and of

the temperate zones may be grown very successfully.

The average rainfall for the state is 55 inches, most of

this falling in the winter months. The average max-
imum temperature approximates 85° in the summer
months and it is seldom that the temperature in the
winter falls below 18° F.

Within recent years, hundreds of northern settlers

have located in tlie state and many of these have taken
up fruit- and vegetable-growing on an extensive scale;

at present the influence of this movement is greater in

the more southern counties. Large tracts of freshly

cut-over lands are being rapidly developed by different

land companies and are being' planted principally in

pecans and Satsuma oranges.

There are several large greenhou-se establishments in

the state, the largest of these being at Montgomery.
The area of glass is being rajiidly incre;u5ed in Mobile
and Binningham and the smaller cities.

Beautiful out-of-tloor roses bloom in the spring and
fall months and practically every home has its rose-

garden. The climate being comparatively warm during
ten months of the year furnishes rare opportunities for

lovers of flowers.

The principal fruit- and vegetable-growing sections of

the state are largely separated, and may be divided into

six sections as .shown on the Tnap (Fig. 2518).

The light sandy loams of the Gvdf section—Lower
Coastal Plain (P'ig. 2518, .\rea No. 1}—are particularly
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ulaptiHi to the prowinji of oarlv si.iiiifj voKotablos for

or lorn sl.ip.nont. Mobile .-ab^nvse uus boeome ,>o,.u-

- r the northern market a.ul is. |.erhaps, pown more

exte s' elv in both BaUiwin an,l Mobile eounfes than

^HU other" vegetable erop. In 1911), 714 ears of eab-

bauewm' ship,H-,l north from Mobile. As a rule, soils

up^n wh?eh eibbape is sro«-n eontain very h.tle hunms

ami :us a result, consi.lerable quant it le.s of eommerejal

fertilizer are used. The average ''^'''l^'Se-Srower iindu

present eonditions. realizes a very snuill net proht on

his eabbaRe aereage. With se.entihe "f<'^P^""
f"*

'>,^

bvisiness should pay. There are many farms oi' ^^'^^ ^^

the ,x>reentage of elay is high and when "\cr-crops

are gro^^•n on these soils some excellent, crops have been

produced.
, ,

. ,i „ n^lf
Among other important vegetables grmra m the Lniii

rt>eion are snap beans, cucumbers. I'.nghsh peas, radisheb

and sweet potatoes, the latter being an ""l'ortf{t crop

Sweet potato vields average from 2()t) to (.00 busMs

an acre, and the average net return is 40 cents a bushel.

HORTICULTURBL DISTRICTS

^MLflBAMA.

lot)

2518. Alabama, showing the six leading divisions.

The storage of large (luantities of sweet potatoes under

the old method is not always successful. Ihe newer

method of storage in connection with fire-cunng is

usually completely successful. At ^'i'"™f'
;^'f

'",1^^'''-

win County, a canning factory put up 1 ,<)<)() (00 cans

in 191 1 This industry is receiving considerabli; at ten-

tion at pre-sent. The Nancy Hall, Dooley, and Early

Triumph varieties are commonly grown.
.

Tomatfjes have not been grown on a commercia

scale succes-sfully as a rule. "Wilt" and "blossom-c™!

rot" are two diseases that are difficult to control and

both are prevalent in the Gulf region Also the iexa^

crop is on the market before the Alabama crop and

prices are low when the latter comes on.
, ,, , ,

Watermelons are grown princii)ally for the local

market, although many cars are shipped North. Ihey

are planted about March h m the Gulf region and

mature May 1. iu r',,if

Peaches have been successfully grown in the Ijuu

NORTH AMERICAN STATES

region, but there are only one or two eominercial peach

orchanls now being operate.l. Elsewhere >" /h^ «^t«

•ire extensive commereial orchards; one at Atmore

Embraces 22.^000 trees; another at Union Spring.s con-

tains 1,000 acres. There are also large peach orchards

at Blount Springs, Gadsden, an.l Alexander Git>.

Brown-rot, ."^an Jos<> scale, the plum curculio and tl e

peach tree-borer are the chief pests. San Jose scale

h:is frequently done great <laina,ge before the gro«-er

became aware of the nature oi the trouble In this

reg on !'--'- '-^i" to ripen May 20 and the season

extends to August 1 in the northern part of the state.

Japanese persimmons and some of the Japanese plums

thrive in the Lower Coastal Pl.am The work of the

Department of Agriculture and of the Alabama Experi-

ment Station in successfully ripening Japanese per-

simmons artiliciallv, will give an impetus t^ the plant-

ing of this beautiful and splendid fruit Pers.mtnon.s

properly ripened are little known outside of the Gult

stX .Artificial ripening is chiefly, of advantage in

shipping the persimmons. They ripen naturally in

October and November.
Figs i)artieularlv the domestica group, are grown

succelssfully over liiost of the state; they are seldom

Sr-kiUed and a few old trees will produce from six

toten bushels of fruit, and w th the '"troduction of

canning factories thi.s fr"^t is being more widely

exploited. It is difficult to ship the fre-sh fruit t^ the

North but it has been accomplished successfully. 1 flere

is a splendi.l market for the preserved Product

Grapefruit, guavas and so-called 'native sweet

oranges are grow-n successfully in the extreme southem

part of Baldwin and Mobile counties, but it is doubtful

whether grapefruit will ever be grown on a large scale

very successfully. A few ponderosa lemons are also

planted about homes.
.

Kuniquats .offer commercial

Usibil.ties and are being P'^^^^'^^^" f .;"^' f,,e,vl'
The fruit makes a delicious marmalade and preserve.

With the introduction of the Satsuma orange, man>

large nurseries have been established in the v^?™^'/«

Mobile, and this promises to be a center for this 'ndu-stry

owing to the favorable soils and proximity to the

ertensive new plantings. Plantings now embrace

aW ^500,000 trees, covering 10,000 acres, chiefly

in Mobile and Baldwin counties.

The sand pear, although considered by many quite

worthless, finds a ready market and is bemg grown suc-

cessfully in this coastal section. It is resistant to bhght

and produces enormous yields.

A few of the early aj)ples, such as Red June, Ked

Astrachan and Yellow Transparent, can be grown m a

small way successfully even as far south ^ Mobdf
Both the bunch and muscadine grapes do well in

the vicinity of Mobile, one mstance berng known at

FlomTton where a grower netted $600 from one acre

"''n""he?r?ew years, there h.s b-n .an immense

increase in the planting of pecans, principally in the

territory southward of Montgomery. The varietie^s in

favor are Schley, Stewart, Frotscher, Dehnas, Mone>-

mlker President, and others. There are now planted

S'tt'sfaU., chiefly in the -"them counties between

2.50 000 and 300,000 pecan trees. These are grafted

^'TiruSer Coastal Plain (Fig. 2518, Area No 2)

has not been an important section from a horticultund

standpoint up to the present The ?o.uthwestern section

is rapidly developing as a stock-raising "egion. Pecans

are also being planted extensively there At Evergreen

and (^astleberrv there are large acreages of strawberries,

an ttee towns are famous for the quality of berr.es

they ship North each sea.son. Berries are ready for

market from April 1 to 10.
i,„rt;piiltnral

At Evergreen there is a rather novel horticulti^a

industry Carloads of southern smilax, commonh

cSbd 'bamboo vine," are gathered in one-mule wagons
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by both whites and negroes, and are brought into ware-
liouses ;incl sold to shippers, niiioh as cotton is sold.

The sinilax is carefully i):icked into light wooden boxes
jinil shipped to nortliern cities. The season for sliipping

this evergreen comes just before Christmas, antl holly

is also gatheretl at the same time antl shipped North.
In the Black Belt section (Fig. 2518, Area No. 3),

a heavier type of soil is foimd. A few attemi)ts at fruit-

growing have been made but none of importance.
There are splendid ojjportunities for small-fruit culture
and vegetable-growing. Pecans thrive in this soil. In
Sumter County there are many successful truck-grow-
ers, and this section ranks second to Mobile as a pro-
ducer of early vegetables. There is a large fruit-farm
in the vicinity' of Union Springs in Bullock County
where the jjossibilities of commercial fruit-growing have
been demonstrated.
The Central Sandy Region (Fig. 2.518, .\rea No. 4) is

not adapted to commercial horticulture, although some
excellent peaches are being grown in it. The Experi-
ment Station is located at Auburn in the eastern part
of the area. In parts of Lee, Chambers and Tallapoosa
counties, fine bunch grapes can be grown.
The Mountain Region (Fig. 2518, Area No. 5) con-

tains such diversified conditions of soil and elevation
that it is difficult to describe specific features for the
entire region. The counties of Blount, Cullman, Wins-
ton and Walker are especially adapted to fruit-growing

and there are many large and successful orchards in

these counties. On the elevated sites, the danger from
frost is eliminated and the strong soils produce firm and
beautifully colored fruit. The Elberta peach crop fol-

lows the Georgia crop and the market prices are gen-
erally good. ^Iany fine apples are also grown, among
which might be mentioned the varieties. Black Twig,
Champion, Hackworth, Winesap, Shockly, Yates,
Black Ben, Ben Davis, Delicious, Grimes Golden, and
others. There are successful apple orchards at Ft.

Payne and Gadsden. In the vicinity of Culhnan, many
fine apples are shipped North. The large settlement of

Germans at this place has become famous for its suc-

cessful farms, both general and horticultural. These
farmers grow early varieties of sweet potatoes and the
town is noted for its production of early strawberries.

None of these farmers grows over 5 acres of strawberries,

most of them less, but they are well organized and
managed and receive maximum net returns. Excellent

cantaloupes are shipped from Bloimt County every
se;ison.

The Tennessee Valley Region (Fig. 2518, Area No. 6)

is perhaps the most beautiful and most fertile region of

the state. At present it is "land poor," in other words,
the plantations are too large for successful agricultural

oi)erations. The principal horticultural industry in this

section is the large wholesale nursery business conducted
in and about Huntsville. .Owing to the original cheap-

ness of the land and its peculiar adaptability to the
growing of nursery stock, 2,500 acres are devoted to

this work each year. The fruit-trees which arc grown
in the order of their importance are: peaches, pears,

apples, cherries and plums. More land is now being
devoted to ornamental stock than heretofore.

Among the men, no longer living, who have been
especially influential in building up horticultural inter-

ests, may be mentioned W. V. Heikes. For many years

prior to his death, he was in charge of the Huntsville

Wholesale Nurseries, one of the largest nurseries in

the South. From the time of the organization of the

State Horticultural Society, until his death, Mr. Heikes
was president of that organization. (See Volume III,

page 1578.;

Pvblic-iervice agencies for horticulture.

The Alabama Polytechnic Institute, which corres-

ponds to the agricultural and mechanical colleges of

other states, is located at .\ubum. It was established

in 1872. The duties of teaching and experimentation
are, in most cases, performed by the same men.
The horticultural staff of the College and Station

at present consists of the Professor of Horticulture and
Horticulturist; an as.sociate in horticulture, a field

agent in horticulture, for experimental work only; and
a graduate student assistant in horticulture. The
equipment for College and Station consists, aside from
the usual classrooms, offices and barns, of storage-rooms
and a battery of two greenhouses connected with an
extensive workroom, and canning equipment.

Elementary agriculture, which is a required subject
in the public schools of Alabama, includes a small
amount of work in horticulture. Horticulture is taught
as a distinct subject in the ten agricultural schools of

secondary grade, and in the state high-schools.

Extension work in horticulture is given in connection
with other work at farmers' institutes, movable schools
of agriculture and home economics, and in special

meetings for the promotion of horticultural interests.

The Horticulturist of the Experiment Station is

ex-officio Secretary of the State Board of Horticulture
and State Horticulturist. This Board, under the horti-

cultural law amended in September, 1915, is authorized
to make quarantine regulations with reference to insects

and diseases attacking fruit-trees and other plants.

The State Horticultural Society has been influential

in fostering an interest in horticulture. It was founded
in 1903. The Gulf Coast Horticultural Society,

organized in 1914, a branch of the State Society, is

devoted to the citrous interests and questions connected
with the specialized horticulture along the Gulf coast

of Alabama and similar sections of the neighboring
states. A citrous exchange, modeled in a general way
after the Florida Citrous Exchange, was organized in

1915 to market cooperatively the citrous and pecan
crops. A similar oganization to handle truck crops was
created shortly afterward. Both organizations have
their headquarters in Mobile.

Statistics {Thirteenth Census).

The land area of Alabama, is 32,818,560 acres, of

which 63.2 per cent or 20,732,312 acres are in farms.

Of this farm area, 46.8 per cent or 9,693,581 acres are

improved, 9,444,764 acres are woodland and 1,593,697

acres are classified as other unimproved land in farms.

The number of all the farms in 1909 wers 262,901, and
the average acreage to a farm 78.9. [The total area is

51,998 square miles.]

The leading agricultural crops are cotton, cereals,

hay and forage, and forest products. Of these, cotton

was the most important in 1909, producing about three-

fifths of the total value of crops. The acreage of cotton

in 1909 was 3,730,482 as compared with an acreage of

3,202,135 in 1899, showing an increase of 16.5 per cent.

The value of cotton products in 1909 was $87,008,432.

The land occupied by cereals in 1909 was 2,844,824

acres. In 1899 the area of cereals was 3,088,454 acres,

showing a decrease of 7.9 per cent. The value of the

cereal products in 1909 was §30,927,210. The acreage

of hay and forage in 1909 was 238,656 with the products
valued at $3,357,132. In 1899 there were 85,353 acres

of hay and forage, showing an increase in the past

decade of 179.6 per cent. The value of the forest prod-

ucts in 1909 wa-s S6,.308,151, as compared with .?2,494,-

4.52 in 1899, showing an increase of 152.9 per cent in

value.

The leading horticultural crops are vegetables, fruits

and nuts, flowers and plants and nursei-y products. In
1909 the total acreage of potatoes and other vegetables

was 1.50,567 and their value S9,842,784. The acreage

of potatoes, sweet jjotatoes and yams in 1909 was
81,0<»9. Their value in 1909 wa.s $4,463,207. The
acreage in 1899 was 60,370, showing an increase of 34.3

per cent. The acreage f)f other vegetables also showed
an increase of 24.4 per cent during the same period. In
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\909 thoro was anin'roajjo of GO.IOS, with imxlucts val-

uiM at $,"i,o7'.>,."i77. Tlu- acreasic in ISUil, was ,")."), S'22,

The value of the fruits ami uut-s in 190!l was Sl',(VJ4,()01

;

in IS'.);) the vahie was S-")~.i,7t-i:>, showing; an increase in

vahie of 2o2.S per eent" The acreajse devoted to flowers,

plants and nursery produets was 3,19!) in 1909 and
l.OlU in 1S99, an inerease in acreage of 193.2 i)er cent.

The v;ilue of flowers. plai\ts and nurserv products in

I'JCHI w:is S t27,29li.

The total quantity of or hard-fruits i)roduced in 1909
WiJS 2,475,.")40 bushels, valued at $1,SIS,508. Peaches
and nectarines eonlriliuted considerahly more than
one-half of tliis quantity, there being 1.41t),."iSt busliels

proiiuced from 3.177,331 trees of bearing age. There
were also So8,StU) trees not of bearing age. The number
of apple trees of bearing age in 1910 was 1,46S,43();

those not of bearing age, 737,t)89. The production in

1909 was SSS.39t> bushels of apples, valued at .?02O,74.'5.

The luimber of pear trees of bearing age in 1910 w:is

142. .500; those not of bearing age, 99,170. The produc-
tion of pears in 1909 was 100,041 bushels, valued at

SSG,8t)t5. The i)roduction of plums and prunes amounted
to 01,712 bushels, valued at S4."),039; that of cherries

3,.58S bushels, valued at .S4,S73; that of quinces 2,740
bushels, valued at 2,944; that of mulberries 1,527
bushels, valued at $1,210, and of apricots 952 bushels
valued at .?950.

The production of grapes in 1909 amounted to 1,723,-

490 pounds, valued at $81,386. In 1910 there were
287,431 vines of bearing age and 77,105 vines not of

bearing age.

The leading nuts produced are pecans, black wal-
nuts, and Persian or English walnuts. The number of

trees in 1910 were as follows: pecans, 44,083 of bear-

ing age, 125,734 not of bearing age; black walnuts,

3,228 of bearing age, 1,753 not of bearing age; Persian
or English walnuts, 3,022 of bearing age, 4,180 not of

bearing age. The value of the nut products in 1909
were: pecans, S30,.540; black walnuts, $3,447; Engli.sh

or Persian walnuts, $3,557. Almonds were also pro-

duced to the value of $51.

The tropical fruits grown are figs, oranges and
pomegranates. In 1910 the number of fig trees of

bearing age was 52,731 ; those not of bearing age,

33,893; orange trees of bearing age, 2,599; not of bear-

ing age, 17,386; pomegranates of bearing age, 1,672;

not of bearing age, 3,5.52. The value of figs in 1909 was
$80,960; of oranges, $3,663; of pomegranates, .$617.

Pomelos (grapefruit) were also produced to the value
of $3.59.

Of the small-fruits grown in Alabama, strawberries

are by far the most important. The production, from
1,167 acres in 1909 wa-s 1,848,.537 quarts valued at

$160,026. The acTcage in 1899 was 607. The produc-
tion of Vjlackberries and dewberries in 1909 was 44, .594

quarts valued at $3,726; 10,.546 quarts of raspberries

and loganberries with a value of $1,380; 2,4.52 quarts
of gooseberries with a value of $177. The value of

the currants and cranberries grown was $64 and $10,
re.spectively.

The leading vegetables, their acreage, and value in

1909 were as follows: green beans, 842 acres, valued
at 862,691; cabbage, 1,366 acres, valued at $208,7.54;

tomatoes, 566 acres, valued at $47,322; watermelons,
4,708 acres, valued at $135,200. Other vegetables
grown in Alabama were cantaloupes, muskmelons,
sweet com, cucumbers, onions, green peas, radishes,

and turnips.

Alabama ranks fifth in the production of peanuts.
The acreage increa-sed from 78,878 in 1899 to 100,609
in H)09, an increa.se of 27.6 per cent. The produc-
tion in liK)9 was 1,.573,796 bu.shels and their value
$1,490,6.54.

The area of land under gla-ss in 1909 devoted to

flowers and plants was 463,575 square feet, of which
435,400 were covered by greenhou.ses and 28,175 by

of flower and jilant

in 1909 was

Williams.
DuGliAIl.

s;i.shes and frames. The vahu
products in 1909 was $168,239.
The value of the nurser\- products

$259,057. p 1?

J.E.
Mississippi.

Mississippi (Fig. 2519) extends about 325 miles from
north to south an<l 175 miles from east to west. The
surface is mostly undulating, with few abrupt hills, and
the highest part of the state, the northeastern section,

is less than 1.000 feet above the sea-level. It has an
annual rainfall of about 45 inches in the northern part,

the amount increasing to about 00 inches in the extreme
south. The winter temperature is rarely as low as
zero in any part of the state, while the extreme summer
heat rarely reaches 100° in the northern part; near

J '7/ .-^ - -

2519. Mississippi, with the main areas.

the Gulf coast 95° is the usual limit. The first frosts

usually occur in November, and spring frosts are rare

after the middle of March.
The soil is extremely variable. The western part of

the state, known as the Yazoo and Mississippi Delta,

has one of the richest alluvial soils in the world, and
one well suited for the growing of vegetables, besides

cotton and corn, which grow to perfection here. The
north-central part of the state consists largely of yellow

clay hills, not very fertile and liable to serious injury

from erosion, but with very fertile valleys between
them, while the northeastern section has a strong lime

soil which is very productive. Nearly all of the south-

ern half of the state has a sandy loam soil underlaid

with clay at a depth of a few inches, making those

lands among the most desirable for the culiivation of

either fruits or vegetables.

Although both fruits and vegetables are grown for

export in all parts of the state, there arc three districts in

which hortic-ultural work is .specially prominent. These
are the northeastern district, covering the territory

along the Mobile and Ohio Railroad from Booneville

south to Starkville and Meridian; the central district,

covering the territory along the Illinois Central Kail-
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road from Grenada south to Brookhaven; the Gulf-
coast tlint rift , covoi-ing the territory along the Louisville

and Nashville Uailroad from Bay St. Louis east to

Orange Grove; and along the Gulf and Ship Island road
from Gulfport. to Hattiesburg.

Peaches are grown more extensively than any other
fruit, and are shipped to northern markets from nearly
or quite every county in the state. The long growing
season enables the trees to come into bearing rapidly,

and a small cro]) of fruit is usually gatliered the second
year from planting, while the trees often continue fruit-

ful from fifteen to twenty years. Although the trees

themselves are never injured by cold, the fruit crop is

occasionally cut short by spring frosts following warm
winter weather, which sometimes brings the trees into
bloom before the end of January. The early fruit is

ready for market about the last of May, and shipments
continue from that time until August, or later. Elberta,
Mountain Rose, Georgia Belle, Lilly Miller and Chinese
Chng are among the more popular varieties.

Pears grow well in all parts of the state, and, until

about 1895, were planted more widely than any other
fruit-trees, but since that time the blight has been so
widespread and so severe that very few new orchards
have been planted. Fully nine-tenths of the trees are
either Le Conte or KiefTer, the latter being the more
resistant to blight. In recent years the Sand pear,
which does not blight in Mississippi, has been exten-
sively planted and is the most prolific fruiter known.

Apple trees make a fair growth and bear well for some
years, but become less vigorous with age, and are shorter-
lived than in more northern latitudes. Nearly all varie-
ties ripen during the summer and fall, and very few,
even of the "long keepers," can be preserved through
the winter. The fruit always commands a high price
in the local markets, which makes the trees profitable,

even though they last but a few years. Considerable
fruit, mostly Early Harvest and Red June, Ls shipped
from the northeastern district, but no other part of the
state produces enough for a home supply.
Plum trees are of uncertain value. The Wild Goose

and the Japanese varieties are the more common sorts,

and while some trees and some orchards may grow well
and bear heavily for many years, most of them succumb
after producing two or three crops. Cherries are rarely
successful. Figs are grown very commonly for home
use in the central part of the state, and in the Gulf
coast district are an important market crop. The fig

does not succeed under orchard conditions, but a few
trees grown near the house do well, and many of the
older trees produce 1,000 pounds or more of fruit annu-
ally, and this finds a ready market at the canning
factories. The Celeste is the common variety, and the
demand for the fruit at 4 cents a ])ound is far in excess
of the supply. Oranges are grown along the Gulf coast,
but even there the winters are occasionally so cold as to
make them unprofitable.

Oranges are being planted extensively along the Gulf
coast, especially the Satsuma, a kid-glove variety of

Japanese origin, which has proved hardy, producing
regular and abundant crops, the trifoliata being used
as a stock for grafting. This variety of orange has ^vith-

stood cold as low as 12° above zero. It is found that it

grows and bears equally well, if not better, on the Gulf
coast of Missi.ssippi than in its native home. Several
million trees of this orange have been planted in the
last ten years, and the output has attained to con-
siderable proportions.

Pecans of the paper-shell kind are cultivated exten-
sively throughout the state, especially in the southern
tier of counties, Jackson, Harrison and Hancock
fronting immediately on the Gulf. Some years ago,
some exceedingly large pecans of very thin shell and of a
delightful flavor were found growing in .Jackson County
in the vicinity of Ocean Springs, and I'asc'igoula in Jack-
son County. These nuts attracted considerable atten-

.142

tion and many nurserymen on the Gulf coast grafted

from these varieties and extensive planting of them
W!XS immediately begun. Many large groves are now
established on the coast, especially in Jackson County,
and the trees bear enormous crops, some of them reach-

ing a capacity of 22.5 jjounds per annum. Grafting-

wood from these trees has been taken extensively to

other states, in which the soils are adapted to this nut.

There are many groves along the Gulf coasts of Missis-

isiijpi now of 100 to 1,000 acres and the industry

promises to be very extensive and profitable to those

who engage in it. There was shipped from the Pasca-
goula district in 1914 more than 200,000 pounds of

paper-shell pecans and half as many from the Ocean
Springs district.

Grapes grow and bear as well as it is possible for them
to do in any part of the country. The long season for

growth develops very strong vines which are never
injured by the cold of winter, and the latest ripening sorts

have ample time for maturing. The early varieties ripen

about June 20 in the Gulf coast district, and about July
10 in the northeastern district, and nearly all the crop
is gathered by August 1. This early ripening of the
fruit enables the grower to secure high prices for hia

early shipments, but a crop which matures in the heat
of midsummer cannot be kept profitably, even in cold

storage, but must be marketed at once, regardless of

price. Champion, Ives, Delaware, Niagara, Perkins and
Herbemont are among the more popular varieties. The
Scuppcrnong {Vitis rotumUJolia) is a valuable native
grown in all parts of the state for home use and for the
manufacture of wine, but is not a shipping variety.

Among the small-fruits, strawberries are the most
important, being grown by thousands of acres. They
are grown more extensively in the central district than
elsewhere, though there is a considerable acreage in the
northeastern district also. In the Gulf coast district the
plants grow well and bear abundantly. Klondyke and
Lady Thom]5son are the favorite varieties. Shipments
begin about the first of April, and the bulk of the crop
is gathered in the next six weeks, though occasional

shipments are made in every month of the year.

Blackberries and dewbeiTies grow spontaneously in

all parts of the state and have proved profitable in

cultivation, the Lucretia, Dallas and other hybrids
being the favorite varieties. Neither currants nor goose-
berries do weU in any part of the state, as they make a
new growth and come into bloom soon after the fall rains

begin, and soon become so weakened as to be worthless.

Raspberries do weU when planted on soils containing
sufficient moisture, but are seldom grown for market
excepting in the northeastern district. Turner is the
favorite variety, and the blackcaps are rarely seen.

The growing of early vegetables for northern market
is followed more extensively and is more generally pro-
fitable than is the growing of fruits. Field plantings of

raflishes, peas and other hardy sorts begin in January.
Shipments begin by the first of March and continue
until the melon crop is harvested in July. The first crop
of Irish potatoes, mostly Early Ohio and Triumph, is

ready for market in May, and in August a second crop
is often planted which matures in November, when it

finds a ready home market, or is left in the ground until

early spring, when it is placed on the northern markets
as "new potatoes just received from Bermuda," and
brings a high price. The second crop, however, is un-
certain, as it is difficult to secure a prompt growth if

seed from the early crop is used, and it is often impos-
sible to secure northern seed so late in the season.
Sweet potatoes are grown in all parts of the state, and
are shipped from July until March. Asparagus is a
profitable early crop which is grown largely in the cen-
tral district, and seems wholly free from rust or other
disciises. Rhubarb is unable to endure the heat of the
long s\inmier, and the roots soon decay. Beans, beets,

cabbages, peas, radishes and turnips are all grown so
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largely as to be shipped in earload lots from a ntiniber

of towns in the northeastern and eentral distriets. The
crop grown more widely than any oIIht is tlie tomato,
whieh is grown in all ])arts of the stale, and which is

shipiK-tl by the earload to all parts of the country from
Hoston to 8t. I'aul, Omaha and Denver. Many single

growers ship by earlots, and in June from ten to twenty
ears are shipped daily from Crystal Springs, whieh is

south of Jaekson, with nearly as many from Madison
Station and Ik>oneville, besides smaller shipments from
many other points. In 1911 more than 1,000 carloads

of vegetables were shipped from Crystal Springs, thi-

shipments ranking in im|)ortanee in the order named,
viz., tomatoes, cabbages, beans, carrots, peas, turnips,

beets.

From the eentral district, slii])ments are made .about

as follows: Ueans, May 10 to June 10; beets, April 20
to June 15; cabbage, Alay 1 to June 5; <arrots, April
20 to June 10; melons (Gem), June 20 to July 20;
peaches, June 1 to August 1 ;

j)eas, March 2.') to April 25;
potatoes, Irish, May 10 to June 15; radishes, March 1

to April 15; .squash, isummer, May 15 to June 15; .straw-

berries, April 1 to May 10; turnips, March 20 to ^lay 15;

tomatoes, May 25 to July 4; watermelons, July 1 to

August 1.

There are a number of carmeries in the state, the
most successful being those at Booneville and Biloxi,

but ordinarily growers find it more profitable to ship
products to northern markets than to sell at prices

which canners can afford. Partial reports from other
points indicate that shipments, in earlots, amount to

not less than 8,000 cars annually, in addition to nearly

as much more which is shii)ped in small lots. The north-
eastern and central districts ship principally to north-
em markets, while the Gulf coast district finds its

markets in Mobile, New Orleans, and on the many
foreign vessels loading in Ship Island harbor. Nearly
the entire business has been developed in the last twenty-
five years, and each succeeding year shows a marked in-

crease in its volume.- New localities are being opened,
the work is constantly better organized, and, with the
increase of the business, the markets are becoming
more steady, prices more uniform, and the profits more
satisfactory than in the early days. The business has
by no means reached its full development, and will not
do so for years to come.
Among the men who have been influential in

establishing horticultural industries in Mississippi was
the late W. R. Stuart, of Ocean Springs, to whom
much of the present volume of the pecan intere.st

is due, a development that promises much for the

state.

Public-service agencies for horticulture.

The land-grant college of Mississippi was established

at Agricultural College in 1880. The institution is

near Starkville, in the northern half of the state. At the
present time (1915) there are four members of the
horticultural staff.

The central Experiment Station is located at Agri-
cultural College and there are three branch stations at
Holly Springs, McNeil, and Stoneville. Two of the.se

branch stations are carrying on experimental work in

horticulture. Seventeen horticultural bulletins have
been issue<l.

The nurseries of the state are inspected each year by
the entomologLst of the Experiment Station.

SUUinlios {ThirteerUh Census).

The approximate land area reported in 1910 was
29,f)71,6S0 acres, of which 02.5 per cent is in farms.
The improved land in farms, numben^d 9,008,310
acres; the wooflland in farms, 7,883,.").58 acres; and
the other unimprovefl land in fanns numbered 1,605,-

665 acres. The total number of fanns in Mississippi
in 1910 was 274,382. The number of acres in the

average farm was 07.0. [The total area of Mis-
sissippi is 4(),805 square miles, by the latest calcula-
tions.]

The leading agricultural crops in Mississippi are
cotton (including cotton seed), cereals, hay and forage,

and sugar crops, and also forest products of the farm.
Cotton is by far the most important of the farm crop.s.

The acreage increased from 2,897,920 in 1899 to 3,400,-
210 in 1909, when the value of the production was
$90,353,433, or 05.4 per cent of the total value of all

crops. Cereals deerea.sed in acreage from 2,372,065 in

1899 to 2,270,503 in 1909, when the value of the prod-
ucts was $20,864,772. Hay and forage increased in

acreage from 99,201 acres in 1899 to 229,705 in 1909,
an increase of 131.4 per cent, when the value of the
products was $3,303,(j47. The value of the products
from 42,731 acres devoted to sugar crops amounted to

$1,851,178. The value of forest products of farms in

1909 was $0,602,943, as compared with $3,023,626 in

1899. Among crops with no acreage reports, the mis-
cellaneous crops had a value in 1909 of only $5,740
and in 1899 of $2,845; seeds had a value of $1,047 in

1909 and $1,185 in 1899.
Horticultural crops produced are fruits and nuts,

small-fruits, vegetables, including potatoes and sweet
potatoes and yams, and flowers and plants and nurserj-

products. The value of the fruits and nuts produced in

1909 wa-s $1 ,579,752, as compared with $497,779 in 1899.

The acreage occupied by small-fruits decreased from
1,549 in 1899 to 830 in 1909, when the production
was 1,407,301 quarts, valued at $107,171. In 1909
the total acreage of potatoes and other vegetables
was 125,010 and their value .$9,483,576. Excluding
potatoes and sweet potatoes and yams, the acreage
of vegetables was 61,223 and their value $5,808,275.
Flowers and plants and nursery products increased in

acreage from 243 in 1899 to 572 in 1909, when the
value of the production was $175,267, as against

$58,212 in the year 1899,

The production of orchard-fruits in 1909 was 1,634,-

305 bushels, an increase of 167.5 per cent over 1899.

Peaches and nectarines, and apples produced most of

this quantity. The number of peach and nectarine

trees of bearing age in 1910 was 1,720,298; those not
of bearing age, 724,895. The production in 1909 was
1,150,817 bushels, valued at .$925,288. The number of

apple trees of bearing age in 1910 was 427,052; those

not of bearing age, 42.5,323. The production in 1909 was
205,841 bushels, valued at $213,714. Pears and plums
and prunes were of relative importance in 1909, there

being produced 101,288 bushels of pears, valued at

$90,777, and 101,974 bushels of plums and prunes,

valued at $79,971. There were also produced in Missis-

sippi, in 1909: 2,819 bushels of cherries, valued at

83,749; 2,277 bushels of apricots, valued at .$2,510;

2,725 bushels of quinces, valueil at $2,863; and 564
bushels of mulberries valued at $034.

The grape-vines of bearing age in 1910 numbered
77,012; those not of bearing age, 34,870. The pro-

duction decreased from 1,070,025 pounds in 1899
to 760,563 pounds in 1909, when it was valued at

$44,202.
The total production of nuts in 1909 was 866,504

pounds, valued at $90,885. Pecans are by far the most
important of the nuts, producing in 1909, 037,293
pounds, valued at .$79,936. In addition, 00,492 pounds
of Persian or English walnuts were produced, valued

at $6,949, and 151,406 pounds of black walnuts, valued

at .$3,700.

Tropical fruits were produced in 1909 to the value

of $119,129. Figs are the most important, there being
produced in 1909, 1,949,301 pounds of figs, valued at

$107,009. Oranges are apparently increasing since the

number of orange trees of bearing age in 1910 was
10,4.52, and those not of bearing age, 38,637. The pro-

duction of oranges in 1909 was 3,779 boxes, valued at
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$S,()S4. Thouunibcr of prapcfruil (pomelo) trees of hna.T-

iiiKade in lOlOwa.s 1,001; those not of bearing agel,978.

'rh<' produot ion in 1909 was 1 ,368 boxes, valued at $2,345.

Strawberries are by far the most important of the
small-fruits in Mississippi, although the total acreage
of all small-fruits decreased from 1,.')49 in 1S99 to S36
in 1909. Considering strawberries, the acreage de-

cre;».sed from 1,383 in 1899 to 772 in 1909, when the

production was 1,345,013 quarts, valued at. $101,882.
The other small-fruits produced were: 53,735 quarts of

blackberries and dewberries, valued at. $4,531; 7,806
quarts of raspberries and loganberries, valued at. .$673,

and minor quantities of currants and gooseberries.

The acreage of sweet potatoes and yams increased

from 38,169 in 1899 to 56,045 in 1909, when the produc-
tion was 4,427,988 bushels, valueil at $3,073,290. The
acreage tlevoted to the production of peanuts increased

from 5,853 in 1899 to 13,997 in 1909, an increase of 139.1

per cent. The production in 1909 was 284,791 bushels,

valued at $317,236. The acreage tlevoted to potatoes
increased from 6,370 in 1899 to 8,342 in 1909, when the

production was 644,742 bu.shels, valued at $542,011.
Of the other vegetables grown in Mississippi, the more
important were: 3,651 acres of tomatoes, valued at

401,984; 1,396 acres of cabbage, valued at $98,244;
1,794 acres of watermelons, valued at .$86,973; 1,052

acres of green beans, valued at $43,925; 194 acres of

radishes, valued at $30,216; 435 acres of green peas,

valued at $18,342; and 234 acres of tm-nips, valued at

$15,987. Vegetables of minor importance were a.spara-

gus, beets, cantaloupes and muskmelons, carrots, sweet
corn, cucumbers, lettuce and onions.

The acreage devoted to the production of flowers and
plants decreased from 62 in 1899 to 39 in 1909. The
total area under glass in 1909 was 216,937 square feet,

of which 201,622 were covered bj' greenhou.ses and
15,315 by sashes and frames. The value of the flowers

and plants produced in 1909 was $100,321.
There was a marked increase in the acreage devoted

to nursery products—from 181 in 1899 to 533 in 1909,

an increase of 194.5 per cent. The value of the nursery

products in 1909 was .$74,946, as compared with .$31,305

in 1899. S. M. Tkacy.
F. H. Lewis.

WEST SOUTH CENTRAL STATES.

Arkansas.

Differences in altitude give the state of Arkansas
(Fig. 2.520) two general types of climate and agriculture.

The northwestern two-fifths of the state h;is a north-

temperate climate and is adapted to ijractically all the

crops usually grown some hundreds of miles northward.
In the southeastern three-fifths of the state, climatic

conditions are subtropical, cotton being the leading

farm crop, while com and rice are also grown exten-

sively. A line drawn from the northern part of Sevier

County to Arkadelphia, thence past Little Rock, a lit-

tle to the northward, and thence to Mammoth Springs

in northern Arkansas separates in a general way the two
divisions. The division line represents a general eleva-

tion of .500 feet. Northwestward the general elevation

soon increa-ses to 1,000 feet, with here and there points

and ridges rising a few hundred feet higher. The Boston
Mountain, a ridge running eastward along the southern

border of Washington County and extending into

Searcy CJounty, presents an elevation of about 2,000

feet. This barrier has a marked effect on the climate

north of it, making the conditions like those of regions

many miles farther north. Southward the slopes descend

into the Arkan.sas Valley and into a truly southern

climate. Between Fayetteville and Van Burcn, a dis-

tance of about 60 miles, there is a difference of ten to

twelve daj's in the earliness of the .sea.son. In Pope
County, Mount Magazine (height, 2,8.50 feet) is .said to

be the highest point between the Alleghany and Rocky
Mountains. The Ozarks of northwestern Arkansas
enter the state from Oklahoma and Missouri. In cen-

tral-western Arkansas, the broken elevated area con-

sisting of a series of ridges running in an easterly and
westerly direction is known as the Ouacliita Mountains.
In general, the main hills or ridges and valleys in the

hill country of Arkansas have an easterly and westerly

direction. They represent the work of erosion, although
the Ozark region as a whole is part of an uplift and one
of the oldest parts of the continent.

The surface in general of the highland is rolling,

partly tableland, rough in places with small prairies

2520. Arkansas, to show horticultural parts.

here and there. The average elevation of the Ozark
portion of the state is about 1,000 feet above sea-level.

Some of the valleys are narrow, others broad, miles in

extent and of great fertility. On some of the hills the

soil is thin and poor, sometimes very rocky; again it is

fertile and deep. North slopes, as a rule, are more fer-

tile than the southern. There are various types of soil

from sandy to clayey loam, cherty soils and the rich

brown loam known as "paw-paw" soil with redclay sub-

soil overlying limestone. Clark.sville silt loam and
Clark.sville stony loam are common types of upland
soil in northwestern Arkansas. The valleys also range
from sandy alluvial loam to clayey and heavy black

soils very rich but sometimes needing drainage. In

their natural condition the hills and valleys are covered
with the various kinds of forest growth characteristic

of the northern woods, contributing to the mildness

and healthfulness of the climate.

The winters are short and summers long. The mean
temperatures for January and July, res])ectivelv, at

Fayetteville are 37..59° and 77.03°, and at Little Rock,
40.8° and 80.3°. The rainfall is ample and ordinarily

well distributed throughout the year. The average for

the state is .50.5 inches. It is .somewhat less in northwest
Arkansas, being 45.6 at Fayetteville and reaching 63.2

inches at Hot Springs. Irrigation is not necessary.

Proper tillage may be made to conserve the supplies of

moisture sufficiently for bountiful yields \mder all

ordinary conditions. The average snowfall in the hill

country is nine inches; southward it varies from three

to five.

The southeastern half of the state is in reality a part

of the low level and fertile Atlantic coastal jilain and is

similar to Louisiana. The surface is rolling, varying
from 100 to .500 feet in elevation. Much of the land,

especially along the Mississippi, is low-lying and sub-
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jiH't to inundation from the Mississippi Kivoi'. lii this

pjirt of the stuto are nimiennis lakes, bayous ami
swamps. Ti»ere are about ti,l)(M),(M)() acres of these

lower-tyiiij; hiiuis, of Iilioundiui; fertihty, iieeiliii;; only

drainajn^ to make them auious; the most proihulive in

the world. Alons; the lower valley of the .Vrkaiisas the

soil grades into blaek sandy and "biiek-shot," the
richest soils of the state. Along the southern border of

the dzarks and duaehila elevations is a belt which,
while belonging to the highland area, represents an
intennediate zone between that and the lowland coun-
try of the state. It is especially adapted to growing
peaches.

In the lower parts of the state there are also loca-

tions affording air-<irainage and soils suited to comnier-
ciiil peach-growing. t)n the whole, however, this region

will be found best adapted to truck-farming. Some
crops, like onions, spinach, and kale, may be planted
here in the fall months. l''igs, .Japanese persimmons,
l>ecans, and some varieties of grai)es offer good oppor-
tunities, while selected varieties of most north-tem-
perate fruits may be grouii successfully for home use.

The principal horticultural industry is tlie jjroduction

of winter api)les. The leading counties are Benton, Wash-
ington and Madison in northwest Arkansas. Transpor-
tation facilities have been an important factor in stimu-
lating development. Other counties in the Ozarks
equally good for fruit lack railroad transportation and
for this reason are less developed horticulturally. Quan-
tities of second-grade apples go to driers or are con-
verted into vinegar. Some fifty-six varieties of apples
have originated in Arkansas, some of them being of

great commercial value, not only in this state, but else-

where. A recently introiluced variety is the King David
which originated in 1903 near Durham, Washington
County. Formerly about 9.5 per cent of plantings were
Ben Davis. More recently there has been a noticeable
tendency to plant varieties of better quality. Lead-
ing winter varieties of apples at present are Ben Davis,
Clano, Black Ben, Wincsap, Jonathan, Arkansas, York
Imperial, Grimes Golden, Ingram, Givens, Collins,

Beach, Stayman's Wincsap, Delicious and King David.
For the past several years, increased attention h:is

been given summer apples. These are grown with
success southward a-s well as in the hill country. Lead-
ing varieties are Maiden's Blu.sh, Duchess, Horse,
Buckingham, Summer Champion, Red June, Red
Astrachan and Yellow Transparent. While an excellent

market variety, the last is very subject to "twig-
blight," especially in the lower part of the state.

Second only to the ap|)le-orchard interests is the
commercial production of peaches. To S. B. Wing and
his brother belong the credit of having shipped the fir.st

carload of Elbcrta jwaches out of Arkansas. Thus began
the commercial peach industry which has assumed such
vast proportions in the state in the past ten years. The
Elberta is not so reliable in the higJier districts as in

some of the counti(!S lying along the .southern slopes of

the Ozark.s and Ouachita Mountains. Here the air-

drainage, .soil and other conditions are such as to bo
especially favorable for almf)st atinual crops and peaches
of splendid color and (luality. The record in Crawford
County is about .s(^ven crops in ten years. In 1911,

orchards in Pike and Sevier counties wen; i)ractically tlie

only peach orchards in the United States which jiroiluced

crops. The fruit from the.se orchards brought j)rob-

ably the highest prices on record for peaches in carlots.

The two first cars shipj)ed to New York brought $2,0.S0

a car, and later averaged .S1,.5(K) a car. Kxtciisive peach-
orchard interests have in recent years ditvelopcd rajjidly

in Pike County. Omimercial plantings are chiefly

Elbcrtas. The .shipping .sejuson follows that of T(!x;is

and Georgia when the markets are slack, which provc'sto

be a great aflvantage. Very early peaches for shipment
have not proved profitable. Northwest Arkansas will

have to find a variety hardier in burl than Elberta.

Chamiiicm, Carman, Slai)py, Belle of Georgia, Madison
County Mammoth, General Lee, C'rosby, and possibly
.some others are 7uucli more reliable varieties for north-
west .Arkansas, although not so satisfactory for ship-

ment as the Jslbcrta.

I'cars are not receiving much attention on account of

their su.sceptibility to "fire blight." Kieffer, Garber,
LeC^onte, Winter |)ear (Sand pear), Seckel and Duchess
are among the varieties least susceptilile to blight.

Cherries are of comparatively little commercial
im])ortance at present. The sour cherries are the most
satisfactory. There are but few large cherry orchards
in the Ozark region. Leading varieties are English
Morello, Early Richmond, Montmorency and May
Duke.

Plums were represented in 1909 by 731,276 bearing
trees. Leading varieties are Burbank, Red June, Gokl,
W'ild Goose, Poole's Pride, Damson, German Prune.

Pecan trees are found growing wild in abundance in

the cotton section of the state, especially in river-bot-

toms. The interest in pecans has rapidly increased in

the ])ast three or four years. Some recent single plant-

ings contain as high as 400 acres of grafted trees. Some
pecans are being grafted on the common hickory. Such
trees are knomi to thrive and bear as well as on their

own roots. The Schley and Moneymaker are known to

do well in the state.

English walnuts are receiving practically no atten-

tion. How well they Wf)uld succeed remains to be
determined. The black walnut and hickories are com-
mon growing wild and occasionally large sweet chest-

nut trees are found, although the chinquapin is much
more frequent. Some attempts have been made to use
the latter as a stock for the sweet chestnut with good
success, especially in the case of the large Japan
chestnut.

Grapes thrive in Arkansas. The output of vine-

yards at present is used chiefly for wine. The Cynthiana,
a variety of native origin, is the most highly valued
wine-grape. Saline County some years ago was an
important grape- and wine-producing county, the in-

dustry being conducted chiefly by German citizens.

Owing to state laws against the sale of alcoholic drinks,

the inilustry declined. At present the law allows the
producer to sell native wine in quantities of not less

than five gallons, not to be consumed at the place where
sold, nor .sold in the localities having the "five-mile" law
or local prohibition. The bottling of unfermented grape-
juice offers excellent ojiportunities. Grapes receive

special attention at Tontitown, Altus, Silver Springs,

Highland and other points. In the past few years
extensive plantings have been made at some points

southward. Joseph Bachman, of Altus, has been the
originator of several varieties of great merit (Sunrise,

Banner, Stark's Star and others).

Strawberries have been commercially grown in a
large way for many years in northwest Arkansas, as

well as in counties southward. George P. Murrell, of

Austin, shipped the first crate of strawberries to St.

Louis some forty years ago. Mr. Bauer, of Judsonia,

was also one of the pioneer growers. About 1893, C. H.
Gregory commenced the strawberry industry in Craw-
ford County, and it has extended northward along the

Frisco and Kansas City Southern Railroads in north-

west Arkansas and has become one of the mo.st impor-
tant branches of fruit-growing in the Ozarks. Leading
vari(!ties at present are Excelsior, Klondyke and Aroma.

Blackberries are canned extensively and grown
throughout the state for home use. While shipped to

some extent, they arc not important as a commercial
croj). Currants seem not to thrive. Of gooseberries,

Smith and Houghton only prove satisfactory, and these

only in tlu^ mountain region.

In the west where irrigation is necessary, orchards are

I)lanfed in the valleys. In the Ozarks where the rain-

fall is amjile for the needs of crops, apple and other
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fruit trees are planted mainly on the slo])es and lii^iier

lands where, owing to air-drainage, tlie fruit is less

subject to ilaniage by spring frosts than in the valleys.

Although there is a critical frost period the latter part

of April, projierly located antl cared-for orchards escape

injury excejit occasionally. A typical Ozark orchard of

40 acres mider good care has borne during the past

seventeen years fourteen good crojis of apjilcs, two light

crt>])s, and has had but one total failure. Another apjile

orchard h:is liati in seven years six fair to large crojjs

and but one very light crop. Experiments indicate that
orcharil-hcaters are not necessary in well-located and
well-cared-for ajiple orchards in the Arkansjus Ozarks
except occasionally, or at intervals of four or five years.

Like spraying, it is a kind of insurance and some grow-
ers have provided heaters for a part of their orchards
as a safeguard against the occ;isional frost-tlamage.

The higher parts of the state are not so well suited to

the Elberta peach as lands southward on the southern
slopes of the highlands where the elevation ranges from
300 to about SOO feet. In both sections peaches are

damaged more frequently by winter injury to the flower-

buds than by spring frosts. Orchard-heaters are prac-

tical and successful in raising the temperature in the

orchard sufficiently, under usual conditions, to save the

crop, but careful attention to location, air-drainage, and
proper care are more important.
Many of the fruit and other trees planted are pur-

chased from nurseries outside the state, and planters

have suffered frequent loss from trees proving untrue
to name, infested with .San Jos6 scale and diseased by
crown-gall. In 1911 only twenty nurseries in the state

called for official inspection. The growing of ornamen-
tals is represented in the state by a few nurseries only.

There is an extensive greenliouse establishment at

Little Rock and several smaller establishments which
at other points supply the local demand. The forcing

of flowers and vegetables under glass receives but little

attention and only for the supply of local trade at a
few of the large towns.
Tomatoes are grown extensively throughout the state

;

string beans also, for shipment and canning. Asparagus
thrives throughout the state. Onions have not received

much attention commercially, probably because Texas
hiis the advantage in earliness and produces such large

quantities. Rhubarb is gro-mi and shipped to a limited

extent in northwest Arkansas. It does not succeed

southward. Melons are an important commercial crop.

Both the watermelons and cantaloupes grown are of

high quality. Many hundreds of carloads are shipped
northward in their .season, from a few shipping-points.

The Arkansas Gems reach the markets some weeks in

advance of the well-known Colorado melons. Water-
melons evidently were introduced into the state at a
very early day, since it is said that the Indians treated

to watermelons the remnants of La Salle's band when
they were passing through the state in 1687.

Irish potatoes are grown extensively throughout the

state. Red Bliss is the leading variety grown. Early
Ohio, Irish Cobbler, Sunlight and Burbank are also

grown. In 1909, counties leading in production were:

Sebastian, 101,328 bu.shels; White, 91,231 bushels;

WiLshington, 67,739 bushels; Pulaski, 62,253 bushels;

and Crawford, 46,492 bushels.

Sweet potatoes find congenial conditions in all parts

of the state and yield well under fair treatment, yields

ranging from 200 to 600 bushels an acre.

Many of the orchard-owners have evaporators for

utilizing the second-grade apples. Towns in the several

orchard districts have one to several evajiorating plants

of large cajjacity which make a busine.ss of producing
evaporated apples. Culls, cores and peelings are con-
verted into vinegar.

Before the National Pure Food Law was piissed

(1906), little cider vinegar Wiis [jroduced in a commer-
cial way. At present there are large and well-equipped

l>lants at Rogers, Siloam Springs and other points.

There are also large apple-brandy distilleries at Rogers
and Bentonville, the latter being the largest in the
world.
Home canners have become common in connection

with fruit-growing and truck-gardening in order to

utilize sur])lus fruit for home use and local markets.
There are large well-equijipeil central plants at Prairie

Grove, Bentonville, Fayetteville, Decatur and some
other points.

Public-service agencies for horticulture.

Horticultural instruction is given as a part of the
Agricultural College work at the State University
at Fayetteville. It is also provided for in each of the
four Agricultural High Scliools by legislative enact-

ment in 1907, and opened for instruction two years

later. These schools are located at Russellville, Jone.s-

boro, Monticello, and Magnolia. Extension work is

carried on by the college.

There are local horticultural societies at a number of

points where such interests are important or being
developed. Springdale and Bentonville have very
successful societies. The latter has been in existence for

many years, and is well knowTi beyond the confines of

the state for its useful work.
Cooperative fruit-marketing associations exist at

most of the important shipping-points. These, when
independent, compete with each other more or less by
shipping to the same markets. The Ozark Fruit-

Growers' Association is a general organization formed
in 1904 to handle the output of the numerous local

associations of the Ozark region.

The Arkansas State Horticultural Society was organ-
ized in 1879. Among the original organizers, S. H.
Nowlin, W. S. Thomas, E. F. Babcock, Jos. W. Vestal,

W. K. Tipton have all rendered valuable services to

horticulture. Judge I. B. Lawton, for years secretary

of the Benton County Horticultural Society, also

deserves special mention. Recently the fruit-growers

of northwest Arkansas have organized "The North-
west Arkansas Fruit Growers' Society," as a branch of

the State Society. The sweet potato growers have also

organized a society as a branch of the State Society.

Statistics {Thirteenth Census).

The approximate land area is 33,616,000 acres of

which 51.8 per cent, or 17,416,075 acres, are in farms.

The percentage of the farm land that is improved is

46.4, or 8,076,254 acres. The farm land in woodland is

8,511,510 acres, and the unimproved land in farms num-
bers 828,311 acres. There are 214,678 farms in the state,

the average size of which is 81.1 acres. (The total area

of Arkansas is 53,335 square miles.]

The leading agricultural crops are cereals, hay and
forage, cotton, and forest products. In 1909 the value

of the cereals was .S31,262,922. The acreage was 2,564,-

898 in 1909, a decrease of 13.9 per cent since 1899, when
it was 2,980,684. The acreage of hay and forage, in

1909, was 435,915, an increase of 82.1 per cent over the

acreage in 1899, when it was 229,426. The value of the

hay and forage products in 1909 was $4,887,139. In

1909 cotton contributed .52.9 per cent of the total value

of all crops. The value of cotton products in 1909 was
$63,155,683. The acreage of cotton in 1909 was 2,153,-

222, as compared with 1,641,855 in 1899, an increase of

31.1 per cent. The value of the forest products in

Arkansas for 1909 was $6,914,262.
The leading horticultural cro])s are fruit, vegetables,

small-fruits, nuts, flowers, plants and nursery prod-

ucts. In 1909 the value of the fruits and nuts was
$3,142,891; of vegetables, $7,641,102; of .small-fruits,

$601,722; and of flowers, plants and nursery products

$352,000.
The principal orchard-fruits are apples and peaches,

which in 1909 proiluced more than one-half of the
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total quantity of orchani-fniits. Tho nunibor of ;i|ipIo

trees of boarinj; ape in 1910 was 7,(i.">0, 103; I he apple
tJoos not of l>earin}!;_ ai;e mmilieied :i,'.tlO,()S'.l. Tlie

quantity produeeil in lUO!) was J.J'.XkOI:! hiisliels, val-

ued at ?l.o22.7S.'). The peaeh trees that were of hear-
ing ajie in 1010 niinibereil tj,S.")9,'.)(iJ ; those not of hear-
inj; age, 2,884,027. Tlio production of i)eaches was
1.;K)1,IU7 bushels, vahied at Sl,.")02,',)9('.. Tlie produc-
tion of the other orchanl fruits and their value in 1(K)'.)

is !is follows: pears, 37,.')17 bushels, valued at $:iS,ll();

plums and prunes, l<M,t>t'.) bushels, valued at $i:57,OO.i;

eherries, 5,993 busliels, valued at $8,424; apricots, 1,007
buslicis, valued at §1,091; quinces, 080 bushels, valued
at S7ol.

Of luits the pecans and black walnuts were tho most
prominent, there being 24t(,9.').") pounds of pecans pro-
duced in 1909, valued at $17,003; and 514,273 pounds
of black walnuts, valued at $7,795, In 1910, the num-
ber of pecan trees was 13,958, while the number of

black walnut trees was 9,104. In addition to the
pecans and black walnuts, Arkansas produced, in 1909,
15.436 pounds of Persian or English walnuts, valued at

$1,384, and 3,330 pounds of ahnonds, valued at $t)22.

The only tropical fruit of any significance is the fig,

of which 80,707 poimds were produced in 1909, valued
at $5,9.53.

The production of grapes in 1909 amounted to 2,.593,-

727 pounds, valued at $97,985, a decrease from 3,021,-
100 pounds, valued at $104,803 in 1899.
Of the small-fruits, strawberries arc by far the most

important, with blackberries and dewberries ranking
next. The total acreage of small-fruits in 1909 was
8,0.32; and in 1899, 10,819, a decrease of 25.8 per cent.
The production in 1909 w.as 8,965,572 quarts, as com-
pared with 14,098,000 quarts in 1899. The acreage of

strawberries in 1909, w:us 7,.361, producing 8,259,240
quarts, vahied at $549,041. The acreage of black-
berries and dewberries wa,s 525; the production 587,977
quarts, valued at $40,843. The production of other
.small-fruits in 1909 are as follows: 96,414 quarts of

M-spberrics, valued at .$9,766; 18,168 quarts of goose-
berries, valued at $1,630; 3,201 quarts of currants
valued at $390; and 288 cjuarts of cranberries, valued
at $26.

In 1909 the total acreage of potatoes and other
vegetables was 112,3.58 and their value $7,043,102.
The production from 29,719 acres of potatoes in 1909
was 2,096,893 bushels, valued at $1,4.39,991. The pro-
duction from 22,:j88 acres of sweet potatoes and yams
for the same year numbered 1,685,308 bushels, valued
at 1,359,669. Other vegetables, excluding potatoes,
sweet potatoes and yams, occupied an area of 60,251
acres in 19fW, compared with 45,355 acres in 1899, and
the value of their products was $4,843,442 in 1909, a,s

compared with $2,2 15, .587 in 1899. The more important
of these vegetables in order of value are watermelons,
cantaloupes and muskmelons, tomatoes, turnips,
cabbage and onion.s.

The value of the flowers and plants in 1909 was
$153,421. The area under glass, devoted to this in-

dustrj-, was 2:^5,134 square feet, of which 224,1.50 Sfpiare

feet were covered by greenhouses and 10,984 square feet

by sashes and frames. The increase in the value of the
flowers and plants was 494 ]ht cent, from 1899 to 1909.
The nurs<ir>' products, in the [jcriod from 1899 to 1909

decreased 39.2 [ler cent in acreage but increased 51.5
per cent in value. The acreage in 1909 was 528; in

1899, 868. The value of the nursery products was
«198,579 in 1909, and $131,045 in 1899.

Ernest Walkek.

Louisiana.

Louisiana fFig. 2.521) is situated at the extreme lower
limit of the p-cat Mississippi system, bordering on the
Gulf of Mexico. These bodies of water have an impor-

tant liearing upon the cliiiiale, and make it possible to
grow some of the subtropical fruits. The prevailing
wind is from the south, somewhat cool an<l always
laden with moisture, and the .southern part of the state,

being oidy about ;50 feet above the sea-level, receives

th<' heaviest rainfall, 70 inches, while the northern part
which is more elevated and farther from the Gulf, has
an annual rainfall of 45 to 50 inches. This, as a rule, is

well distributed throughout the state, the seasons of

greatest drought being early spring and early autumn.
The highest reconled summer temi)eratures run from
98° along the Gulf coast, to 102° in the northern part of

the state, while the average winter temperature is 56°.

Occasionally a northwestern bUzzard reaches down
into the state, causing a heavy fall in temperature,
accompanied with sleet, and once in a long time, snow.
The lowest rccortled temperature on this account was
9° in 1895, and 13 inches of snow. This was an occur-
rence unheard of by the oldest inhabitants. These
occasional blizzards have forced the culture of tropical

fruit down to the section immediately bordering on the
Gulf. As the soil has such an important bearing upon
the character of the fruit, a rough classification of the
different kinds is here given.

1. The sandy hills and uplands occupy the northwest-
ern part of the state along with a section in the eastern

part, south of the state of Mississippi, constituting

about one-half tho total area of the state. The lands
are characterized by sandy soils, with pine and oak for-

ests, and produce the best stone-fruits and berries,

2. The bluff lands occupy a broken strip, running
parallel with the Mississippi, from 30 to 50 miles from
its western bank, and disappear near the Gulf in what
are known as "i.slands," such as "Avery's Island" and
"Jefferson's Island." There is also another section of

these lands on the cast bank of the river immediately
south of the Mississippi state line. These lands are

characterized by a yellow clay loam, very fertile, and
by forests of magnolias, gums, oaks, and the like. They
produce some of the stone-fruits well, and an abimdance
of pecans, berries and figs.

li. The prairie lands occupy a part in the central

southwestern part of the state, are treeless, low and are
also known as rice lands. The soil is poor but improves
with cultivation, and gradually the [jlanting of figs,

pears, peaches, plums and grapes have been extended.
4. The alluvial lands make u]) all the other parts of

the state not mentioned, including the river-bottoms.

The soil is generally dark, ranging from black to light

red, very fertile and abounding in an abundant growth
of timber. They produce the heavy yields of cotton and
corn in the northern part, and the sugar-cane, oranges,

lemons, persimmons, figs and bananas, as well as other
tropical fruits, in the southern part.

5. The pine flats are found in the western and
extreme eastern parts of the state where the hill lands

merge into an extended area of level lands which in

turn are gradually depressed to the Gulf marshes.
This area is naturally wooded with dense forests of

long-leaf pine. The soil is not very fertile, but when
properly drained and fertilized becomes an excellent

soil for strawberries and some small-fruits. Trucking
is also highly developed in some parts of the pine flats.

The leading varieties of vegetables are grown in every
section of the state, and the home garden furnishes an
abundant supply during all seasons of the year, under
projier management. Those vegetables most popularly
grown for home consumption are as follows: Aspara-
gus (on the sandy soils only), artichokes (both Globe
and .lerusalem), beans, beets, cabbage, carrots, coUards,
corn, cress, cucumbers, cashaw (pumi)kin), endive, egg-
plants, kohlrabi, leek, lettuce, melons, mustard, okra,
onions, parsley, peas, peppers, Irish potatoes (two
crf)ps), sweet potatoes, radishes, spinach, tomatoes, tur-

nips and rutabagas. Occasionally there is found the
vegetable pear (Sechium edule), martynia, brussels
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sprouts, celery, eliervil, garlic, kale, salsify, parsnips,
cauliflower, and field pumpkins. Most of these vege-
tables may be sown several times during the year.
Celery and cauliflower, however, are sown early in

August in order to mature by the Christmastide.
The commercial truck sections are found in various

sections of the state. Along the Illinois Central Railroad
a direct line to Chicago from New Orleans, which rims
through the warm sandy pine lands, the most extensive
truck-fanns are to be seen. The vegetables grown are
radishes, carrots, beans, cabbage, Irish potatoes, toma-
toes, peppers, eggplants, and cauUflower. Hundreds
of carloads of these vegetables are sent to the central,

northern, an<l eastern markets during the months of

March, April, and May. This section is also one of the
largest producing areas of strawberries in the United
States.. Tangipahoa Parish alone has over 15,000 acres
and ships 1,'200 to 1,.500 or more cars annually. The
Klondyke is the variety universally planted. It is a
wonderful shipper and is found on the market as far
east as Boston, as far north as Canada, and even as far

west as Seattle. The value of this crop alone runs into
millions of dollars.

On the same railroad, a little above New Orleans, is

Kenncr, which is noted in the North for its "bunch
crops," such as shallots, carrots, beets, turnips, radishes,

mustard and spinach. The rich alluvial lands of this

section produce these crops to perfection. They are
packed in sugar barrels with crushed ice. Quotations
on Kenner vegetables are usually above the average on
account of their excellent quality and solid pack.
Cabbage, lettuce, and snap beans are also extensively

grown and shipped from this point.

The largest truck section of the state is found in the
vicinity of New Orleans. This city is also the distribut-

ing point for large quantities of vegetables grown along
the river and bayous southward. Thousands of cars

move over the many trunk lines to the North, East,

and West. Shallots, turnips, beets, radishes, carrots,

mustard, and spinach are extensively grown and shipped
in sugar barrels; also lettuce, endive, cabbages, cucum-
bers, eggplants, peppers, beans, and many other vege-
tables adapted to the alluvial soils. In this section are

found the large commercial orange groves of the state.

(See Orange-culture in Louisiana, p. 2.374.)

Along Bayou Lafourche from Donaldsonville to

Lockport, Creole onions are extensively grown as well

as Irish potatoes. This section is beginning to plant

large quantities of Snowball cauliflower.

Alexandria is the center of the Irish potato industry.

Trainloads of early potatoes from this point move
northward during late April and early May.

Early tomatoes are extensively planted at Norwood
along the Yazoo & Mississippi Valley Railroad. The
warm rolling sandy loams of this section produce a
very early fruit of high quality. A very successful

cooperative canning factory is being operated to utilize

surplus vegetables that cannot be shipped. Hundreds
of acres of Cayenne peppers are grown in this vicinity

and the product is dried and ground by a local factory.

The varieties of these vegetables grown for the north-

em markets are as follows: The Acme and Beauty
tomatoes, the Chartier radish, the New Orleans Market
eggplant, the Peerless and Triuniiih Irish ])otatoes, the

New Orleans Market and White S[)ine cucumbers, the

Drumheads, Flat Dutch, Succession, All-Seasons and
Nonesuch cabbages, the Italian and Bermuda type of

onions, the Kirst-and-Best and Ala.ska peas, the Early

Mohawk and Valentine beans. In the northern |)art of

the state large quantities of Irish potatoes are grown,

and oftentimes the .second cro]) is very profitable. The
first crop is plantefl in .January or February and har-

vested in May and .June. 'I'he seed for the second crop

is prepared for (ilanting by special treatment, consist-

ing of gradually exposing the tubers to tlie light and
moisture, which matures them and excites the eyes

into growth. As soon as this is accomplished they are
ready for planting, which is usually during August.
They are harvested in November.

Upwards of 5,000,000 bushels of sweet potatoes are
grown annually, the varieties best known being Pump-
kin, Nancy Hall, Triumph, Creole, California, Ber-
muda, Red and Yellow Nan.semond, Hayman, Provi-
dence, Yellow Jersey, Southern Queen and Vineless.

The last variety is one of the most desirable of the
newer sweet potatoes.
The culture of fruit, other than oranges and straw-

berries, has been neglected in great measure. Apples
do fairly well only in the northern part of the state, the
desirable varieties being Smith, Hor.se, Red June, Man-
gum, Early Harvest, CuUasaga and Shannon. Grapes
are grown but sparingly, as the long, warm, moist sea-
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son offers the best conditions under which the grape

diseases develop, and the dailj* rains hinder the use of

fungicides; however, in the northern and southwestern

parts of the state the following varieties have been
found desirable: Champion, Diamond, Eaton, Niagara,
Concord, Delaware, Brighton, Sweet Mountain, Her-
bemont and Jacques. Only the Chinese type of pears

is at all grown, as it offers more resistance to the blight

than the others. The desirable varieties are LeConte,
Kieffer, Smith, Garber, Dai Dai, Golden Russet and
Mme. Von Siebold. The European varieties of plums
do not succeed, but many of the American and Japan-
ese sorts do well. The desirable varieties are Burbank,
Abundance, Satsuma, KeLsey, Chabot, Wild Goose,

Robinson and a few others. The fig is grown universally

in all sections of the state, the best varieties being

Celeste, Brunswick, White Ischia, Magnolia, Angelique,

Lemon, Mission and Reine Blanche. The Japan per-

simmons are being set extensively, using chiefly the

Hyakume, Kurokume, Nero Zami, Hachiya, Tsuru and
Among. These fruits are large, showy, and will stand
transportation well. The Elberta, Sneed, Peen-to (in the

south) and Chinese Cling peaches prevail.

The other fruits, grown in a limited way, are quinces,

goumi, blackberries, dewben'ies, a very few raspberries,

pomegranates, bananas, jujubes and [jawjiaws. There
are a few other tropical fruits that are gi'own only for

specimens.
Louisiana abounds in beautiful flowering shrubs and

wild flowers. The planting of all kinds of ornamentals
is very extensive, roses bloom throughout the season.
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aiul tlio I'anioUia finds a oonnt'iiial lioiiu' throughout tlio

southern j^irt of the state. In and around New Orleans
the finest ornamental plant iujis will be found.

Althougli quantities of nursery stoek are s^rown in

Louisiana, ntany trees, vines, shrubs, eut tings anil seeds

!ire brought from other states and from abroa<l. Several

kinds of ornamental plants are imported mainly from
EurofK^. these being handled chiefly by florists in Ni'W
Orleans. Some florists sjieeialize in growing certain

orn:uncnt:ils, and liavc built iij) a large trade with such
plants as roses, ferns, orchids and cape jessamines, shi])-

ping numbers of them to northern jjoints. Outside of

New Orleans, but few florists do anything more than a
local business.

Besides ornamental plants, including shade trees, the
principal nursery stock jiroduced in the state consists

of deciduous fruit- and nut-trees, citrus and fig varie-

ties, and strawberry anil grape-vines. Of the deciduous
fruits, peach is the leading one, being most generally

grown in the northern uplands. While blight is a serious

drawback to pear-growing, yet the Kieffer succeeds well

on nearly all kinds of soU. Plums and rarely apples are

planted in home yards, and sometimes the quince may
De seen. The mulberry is a common tree, being valued
mostly for its shade, while poultry or hogs are usually

allowed to feed on its fruit. Excepting the Japanese
walnut and chestnut, of which few trees are knowTi to

be of bearing age, the pecan is almost the exclusive

nut produced as a crop. Numbers of trees grow prac-

tically wild as seedlings, yet the select varieties have
been widely planted in both yards and orchards, some
of the latter covering extensive areas. The chief

nurseries supplying all of these desirable trees and other

plants in general are located in the northwestern part

of the state. The largest producer of stock owns a place

near Shreveport and makes large shipments into adjoin-

ing states. A great abundance of yoimg pecan trees

have been propagated in nurseries on or bordering the

alluxnal lands along the Mississi]>pi and lower Red
Kiver. The propagation of citrous stock is practically

confined to the orange belt comprising the delta and
inner coastal lands. In the southwestern section about
Lake Charles, the fig ha-s proved to be a profitable

crop, the Magnolia making a choice preserve, and
nurseries and orchards have been planted with this

kind of growth in particular. The pomegranate occa-

sionally occupies a place in the yard also. Strawberry
plants are sold by most of the leading crop-producers in

Tangipahoa Parish, the main region in which the fruit

is grown, but deliveries are generally local. A very few
growers in the central and southwestern parts attempt
to sell plants from their fields. In the north central

sections, grape-culture ha.s showed possibilities of

expansion, and the established vineyardists supply stock
from their nurseries. Blackberries and dewberries run
wild to such an extent that little demand is made for

the.se plants.

Public-service agencies for )iorticullure.

The Louisiana State University and Agricultural

and Mechanical College at Baton Rouge lias a depart;-

ment of horticulture and forestry with one jjrof&ssor in

charge. The Agricultural Experiment Stations of the

University ^founded 1887; have one member of the
staff at Baton Rouge who conducts the investigations

and extension work with truck crojis, and another
member engaged in horticultural investigations at the
North Louisiana Experiment Station, Calhoun.
The LfjuLsiana Industrial Institute, at Ruston, the

Southwestern Ixjuisiana Industrial Institute, at Lafay-
ette, and the State Normal, at Natchitoches, as well !is

the a^picultural high-schools, offer horticultural instnic-

tion in connection with the general agricultural courses.

The entomologist of the experinienl stations insjiccts

the nurs<;ries of the state and imj)orted plants for flan-

geroasly injurious in.sects, di.sca.ses and other pests.

Slnlislirs (Thirticnth Censi(s).

In 1910 the ajiproximate land area of Louisiana was
2!),t)t)l,7li() acres. Of this acreage, 35.9 per cent or
10,439, ISl was land in farms. Of the land in farms,
.5,'27li,01l> acres were improved; 4,316, .561 acres were in

woodland; and 846,904 was the acreage of other unim-
jiroved land in farms. The rumiber of all the farms in

1910 was 120,541), the average acreage being 86.6 to a
farm. (The total area is 48,506 square miles.)

The leading agricultural crops of the state are cereals,

cotton, sugar crops, and hay and forage. The cereals
are by far the most important. In 1909, the acreage
devoted to cereals was 1,938,357 and the value of

cereal products, .$24,786,984, or 32 per cent of the total
value of aU the crops. The acreage occupied by cotton
decreased from 1,376,254 in 1899 to 957,011 in 1909,
when the value of the cotton produced was $20,274,747.
The acreage of sugar crops increased from 277,903 in

1899 to 331,375 in 1909, when the valus of the products
was .$17,787,054. Hay and forage increased in acreage
from 97,136 in 1899 to 180,811 in 1909, an increase of

86.1 per cent, when their value was $2,433,101. The
value of the forest products of the farms was $3,584,340
in 1909, as compared with $1,381,867 in 1899.

Horticultural crops of the state are fruits and nuts,

potatoes and other vegetables, small-fruits, flowers and
plants and nursery products. The value of the fruits

and nuts produced in 1909 was $714,269, as compared
with $291,587 in 1899. In 1909 the total acreage of

potatoes and other vegetables, the most important of

the horticultural crops, was 114,829, as compared with
63,098 in 1899, and their value in 1909 was $6,282,904.
Small-fruits increased in acreage from 1,408 in 1899 to

3,587 in 1909, when their value was $486,988. Flowers
and plants and nursery products increased in acreage
from 365 in 1899 to 729 in 1909, an increase of 99.7 per
cent, when their value was $213,8.55.

The total quantity of orchard-fruits produced in 1909
was 392,607 bushels, valued at $314,027, an increase

over the value and production in 1899. In 1909 the
most important of the orchard-fruits were the peach and
nectarine which contributed about three-fourths of the
production; pears, apples, and plums and prunes pro-

ducing most of the remainder. The number of peach
and nectarine trees of bearing age in 1910 was 903,352;
those not of bearing age, 316,132. The production in

1909 was 290,623 bushels, valued at $228,084. The
pear trees of bearing age in 1910 numbered 57,630; those

not of bearing age numbered 38,242. The production
in 1909 was 35,554 bushels, valued at $31,069. The
number of apples trees of bearing age in 1910 was
93,304; those not of bearing age numbered 96,544. The
production in 1909 was 33,875 bushels, valued at

.$28,744. The production of plums and prunes for the

same year was 31,473 bushels, valued at $24,641. Small
amounts of cherries, quinces, apricots, and mulberries

were also produced.
The grape-vines of bearing age in 1910 numbered

31,041 ; those not of bearing age numbered 20,936. The
production in 1909 was 106,595 pounds, valued at

$6,099, as compared with $5,927, their value in 1899.

The total production of nuts in 1909 was 796,925

pounds, valued at $73,169. The most important of the

nuts arc the pecans. In 1910 the pecan trees of bearing

age numbered 36,.527; tho.se not of bearing age, 119,547.

The production of pecans in 1909 was 723,.578 pounds,

valued at $70,635; that of Persian or English walnuts,

15,173 pounds, valued at $1,446; that of black walnuts,

54,624 pounds, valued at .$970; and a small amount of

almonds.
Tropical fruits increased in value from $8,727 in 1899

to $320,974 in 1909. The most important of the tropical

fruits is the orange, of which, in 1909, there were pro-

duced 149,979 boxes, valued at $222,339. The number
of orange trees of bearing age numbered 266, 1 16 in 1910;

those not of bearing age, 155,016. The fig trees of bear-
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ing age in 1910 numbered 71,4(34; those not of bciuitig

age, 102,043. The production of figs in 1909 was 2,025,-

30S pounds,, valued at $S7,009. Other tropical fruits

produced were: 3,340 boxes of mandarins, vahied at
$"),\)4,'); 1,781 boxes of pomelos (grapefruit), valued at

$4,069; 303 boxes of lemons, vakied at S713; and 300
boxes of tangerines, valued at $500.

Of the vegetables grown in Louisiana, the sweet
potato and yam are of most importance. From an acre-

age of 56,953, in 1909, there were jiroduced 4,251,086
bushels, valued at $2,357,729. The production of pea-
nuts from 25,020 acres was 412,037 bushels, valued at

$422,232; the production of potatoes from 19,(555 acres

was 1,183,525 bushels, valued at .$924,311. Other
vegetables produced were: 1,962 acres of cabbage,
valued at $208,678; 2,909 acres of onions, valued at

$147,377; 515 acres of lettuce, valued at .S94,321; 1,278

acres of watermelons, valued at $69,386; and sweet
corn, 1,218 acres, valued at $62,060. Vegetables of

less importance were green beans, beets, cantaloupes
and muskmelons, carrots, cucumbers, okra, parsley,

green peas, green peppers, radishes, spinach, tomatoes
and turnips.

The acreage devoted to the production of flowers and
plants increased from 89 in 1899 to 227 in 1909. The
total area under glass in 1909 was 347,473 square feet,

of which 260,711 were covered by greenhouses and
8(),762 by sashes and frames. The value of the products
in 1909 was $126,212, as compared with $76,628 in 1899.

The acreage occupied in the production of nursery
products increased from 276 in 1899 to .502 in 1909, an
increase of 81.9 per cent. The value of the products for

the same time increased from $63,593 in 1899 to $87,643
in 1909. George L. TiEBOtiT.t

Oklahoma.

At present, the horticulture of Oklahoma (Fig. 2522)

is but poorly developed. The reason for the state being

backward in fruit-growing and vegetable-raising is

because of the short length of time since the common-
wealth was first settled. The first part of Oklahoma
was thro\vn open to settle-

ment in 1889. Other sections

adjoining were opened to coloradoi

entry from time to time until I ;

1908, when the old territory
I ;

;

of Oklahoma was combined '
'

with Indian Territory to

form the present state. "Even ^ >— ^ i— ^ '° °

today, much of the Indian sr.rurs^^.s

land is still held in reserve,

but is gradually being allotted, and the surplus sold to

white settlers. This means that, agriculturally, the

oldest part of Oklahoma is only twenty-three years

old, and that the remainder is much younger. Since it

is a well-recognized fact that friiit- and vegetable-

growing are industries of old established, rather than of

young jjioneer neighborhoods, this alone would account

for the hick of this development in this state.

That there are many sections of Oklahoma which are

destined eventually to depend chiefly on fruit-growing

as a means of livelihood wiH not be doubted by those

who investigate its climatic and soil conditions. Many
neighborhoods in those parts of .\rkansas, Missouri,

and eastern Kansas which lie contiguous to Oklahoma
are notably well adapted to fruit-growing, and there is

every reiuson for presuming that neither soil nor climate

varies materially on crossing the state line. Many of

the fniit sections of Oklahoma are embraced in the old

Indian Territory, and are consequently the newest part

of the state.

It is manifest from the above statements that no
Census reports of crops produced in this stat« are of

any present value, except that of 1910, and that this

is only of limited application.

There is httle question but that Oklahoma is on the

southern border of the apple-growing region. While one
would not wish to say that it is impossible for market
varieties to be produced which will be adapted to this

southern country, they are imknown ti)da>'. The pressing

need of the apple-growers is for later and better-keeping

varieties. Sorts like the Ben Davis, Jonathan, Missouri

Pippin, and other standards of Kansas, Missouri and
Illinois, ripen in late September or early October there,

but in Oklahoma they are fviUy mature in early Sep-

tember. At this time the weather is still very warm and
decay will frequently set in at once. This means that

the Oklahoma grower must either depend on cold

storage from the start or el.se confine himself wholly
to the local market. On this account, apple-growing

has hardly reached a commercial phase in any part of

Oklahoma, although there is no question but that there

are certain neighborhoods in tlie eastern part of the

state which are very well adapted to the production
of this fruit.

Commercial peach-growing is much more promising
than the growing of any other fruit. It is difficult to

'

say exactly where the peach districts are. In very
favorable years, good crops of this fruit are secured in

sections well into the western part of the state. These
western neighborhoods, however, are not as certain

producers of peaches as those farther east. It is prob-

able that the eastern and .southeastern part of Okla-

homa comprises most if not all of the sections which are

so well adapted to peach-raising that this will become
the predominant industry. This is not only because
this region has the characters that adapt it to the

growing of peaches, but also because it has not the char-

acters which make it good for general farming. For it

has been observed everywhere that no country goes

into fruit-raising so unreservedly as those which cannot
make a good living any other way. Much of the hmd
in the eastern part of OUahoma belongs to what is

known as the Ozark country. These Ozarks are a
rough tableland, characterized generally by a rather

thin soil. This thinness of soil, combined with the
roughness, puts the grain-raiser at a disadvantage as

2522. Oklahoma, showing horticultural divisions of the state.

compared with the raiser of fruit. This is the newest

part of Oklahoma and much of it is still in the hand.s of

the Indian owners, and some of the most interesting

orchards belong to these people. It only needs the

presence of experienced fruit-growers to change many
of these neighborhoods from poor one-horse grain-

and pig-farming sections to profitable fruit-raising

(listricts. Unfortunately, during the hist few years,

wlien this country h;is been settling, fniit-raising has

been so profitable in other states that there has been
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b>it littlo iiulucpiuont for exiH-rienood firowei-s to conic

into l>kl:ilioni;i. Most of the ]K';u'li-};ro\vci's hero at

l>res<>j>t have i)iekeil up the business, juid have aequireil

sxioh kiiowleiijii^ as may be jiaineil by experience alone,

without any training', and witliout learninf; the details

of the business in some other section. This means that
thert^ is no system citlier to the methods of raising or of

marketing ix-aches in this state at present. Sonic
orohanis aiv cuhivated. but more are not cultivated.

The sime thing is true of all other peach-orchard opera-
tions. In marketing there is the same lack of uni-

formity. Peaches are shipjicd in all sorts of recep-

tacles, from the four- and eight-basket crate to a bushel
biuskot. The flaring top basket of the East is practically
never seen.

Pears do not seem to be a vcrj- promising commercial
proposition, except possibly in the southern and eastern
counties. The reason for this is gcncralli.' blight and
lack of fniit fulness. There are in;iny neigiiborhoods in

which, in most years, pears ma\- be raised for home use
or local market with considerable success.

The status of iilum- and i)riine-raising is practically
the same as that of ]iears. The European or domestica
plums do not seem to be well adapted to the mid-
wcstcm conditicms. The native varieties do well, but
are not well adapted to commercial uses on account
of their softness and a lack of demand on the part of

the public. Troin the standpoint of home con.sumption,
however, the phuii is well to the front. Trees of the
native varieties thrive, and in sjiite of the depredations
of curculio and black-knot, usually bear. On account
of their early fniiting, they arc usually the first fruit

that the new settler secures for his table. This is

particularly true of the PriiKiix Watsoidi, or sand-hill

plum, a dwarf species inliabiting the western part
of the state.

Cherries are raised only for home use, and in most
years hardly enough for that. The cherry is rather
exceptional in that the middle counties of the state
appear to suit this tree better than tho.se of the east.

In Oklahoma, however, as in most other states, the
cherry i.s one of the favorite yard trees, and there is

probably more of this fruit raised than the Census
figures woulfl indicate.

The apricot is in much the same condition as the
chcrrj'. The central and south-central counties,
although there are few or no apricot orchards, raise

much of this fniit in yards and roadsides. The apricot
is a much surer crop in this state than in any of the
northern states, and the trees .seem resistant to all the
vicissitudes of our .sea.sons.

Grapes are rai.scd to a considerable extent for home
eating, but there are practically no commercial vine-
yards. Although the grape is found native in nearly
everv' part of the state, it is confined chiefl}' to the
streams, and it by no means necessarily follows that
the cultivated uplands arc adapted to this fruit. That
the common commercial varieties, composed, as they
are, chiefly of Labru.sca blood, suffer from the heat and
droughts of our sea,son, Ls unfjuestioned. In spite of
this, the most commonly raLsed varieties belong to

this Labrusca class. This is probably owing to the
Oklahoma public having become accustomed to the
taste of these grajx's, and hence preferring them to the
fruit from the stronger vines of the astivalis and
riparia cla.ss.

While the development of strawberrj'-growing is

very small, there Ls everj- rea.son to believe that this

will eventually become a large influstn,' in the eastern
and northeastern parts of the state. This part of the
commonwealth has a climate and soil which is

almost identical with the nearby strawberry regions
of Mi.ssfjuri.

Blackberries and dewberries do very well in Okla-
homa, and the only rea.son that then; are not more (com-
mercial fjlantirigs is on account of the lack of insistent

demand for the fruit. The drj' winters of the prairies
winter-kill the vines somewhat, but they are a com-
paratively- sure rro\>, even in this part of the state.

I{aspberries, currants, and, to a considerable degree,
gooseberries, are api)arentlj- not adapted to the climate
here. Most of the growers have abandoned these fruits,

and many of them report absolute failure, after repeated
elTorts.

The growing of i)ecans is attracting very much in-

terest in the state, chiefly on accoimt of the immense
profits rejiorted from the South, and the fact that the
trees grow wild over a large part of the state. So far as
tested, the named Oulf coast sorts have proved tender
to our winters, although not nearly all of these Gulf
coast varieties have been tested. At pre-sent there is

considerable money being made in some neighborhoods
by selling the fruit from the wild trees, and some of the
growers have been cutting out the trees bearing the
smaller and poorer nuts and retaining those bearing the
larger and thinner-shelled nuts. There is considerable

overflow land in the state which seems to suit pecans
particularly well, and to be adapted to but little else.

It is probable that pecan-growing will occujjy a prom-
inent place in the ultimate agriculture of the state,

although it will be slow in coming.
Of vegetables, there are only two grown in this state

in sufficient cmantities to attract the attention of the
census enumerator and deserve mention here. They
are the potato and the sweet potato. Although both
these vegetables are raised more or less all over Okla-
homa, they become commerical propositions only in the
lighter soils, contiguous to the Canadian and Arkansas
rivers. The growing of potatoes is chiefly the produ-
cing of early potatoes for the late June and July market.
During the last few years, owing to the very high prices

asked for the northern potatoes shijiped into Oklahoma
in the fall, the Oklahoma growers have been striving to

raise late potatoes as well. In many sections, the
growers raise two crops a year, digging the first crop
about the fir.st of July, when the second crop is at once
planted. The yields here are not nearly so large as in

the northern potato regions, but the [prices are very
much higher than are ever known in that section. The
growing of early potatoes is an apparently stable indus-

try, for there are few other parts of the South so favor-

ably situated for producing early potatoes as the above-
mentioned parts of Oklahoma. The growing of late

potatoes, however, depends apparently on the rail-

roads. As long as rates remain so high that fall pota-
toes from the North bring over $1 a bushel in this state,

there will be a profit in raising them in Oklahoma.
This is true in spite of the fact that analy.ses have shown
that our southern-growii potato is not so rich in starch

as those from farther north. On occasional years, early

hot winds will seriously damage this crop.

There is no doubt of the adaptability of sweet pota-
toes to the climate of this state, and to much of the soil.

Perhaps it is partly on account of the large contingent
of northern farmers that the growing of sweet potatoes
is not a more prominent industry than it is. The
acreage of this vegetable is much less than of Irish

potatoes. The sweet potato .sections are practically

the same as for the potato, except that the Red River
Valley is also a contributing factor. The price of sweet
potatoes, in the towns of Oklahoma, is usually good at

all seasons. But few of the growers are familiar with
any reliable methods of keeping the potatoes, so that

generally the svipply is confined to the fall months.
Sweet potatoes are nearly, if not quite, immune to all

the vicissitudes of the Oklahoma climate, but com-
merc'ially they are confined to the sandy bottoms.
There are many other vegetables which grow well

enough in this state to be promising commercial under-
takings, but they have not yet been tested in any
except the most primitive way. Some of these are

muskmclons, watermelons, onions, peanuts, and pos-
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sibly beans. Here, as with potatoes, the railroad factor
li:is been an important one. This and other difficulties

in marketing are preventing a greater development of

these industries.

Publicsertrice agencies for horticulture.

The I>and-Grant college of Oklahoma, known as the
-Vsricultural ami Mechanical College, was established
in 1S90 at Stillwater, in Payne County. There are
three members of the horticultural staff.

The State Experiment Station is also at Stillwater,

and is run in connection with the College. There are
two members on the horticultural staff. Between
twelve and fifteen bulletins and circulars have been
issued on horticultural subjects.

There are no schools in the state giving particular
attention to horticulture. A few schools are teaching a
limited amount of horticulture along with the agricul-

t\iral work.
Inspection of nurseries is conducted by the State

Nursery and Orchard Inspector, who is the entomolo-
gist of the Experiment Station.

Statistics (Thirteenth Censits).

The approximate land area of Oklahoma in 1910 was
44,424,960 acres. The land in farms was 65 per cent
of the land area, or 28,859,353 acres. Of this land in

farms, 17,551,337 acres were designated improved land
in farms; 3,568,910, woodland; and 7,739,106 as other
unimproved land in farms. The number of farms in

Oklahoma in 1910 numbered 190,192, 151.7 being the
average acreage to a farm. [The total area is 70,057
Sfjuare miles.]

The leading agricultural crops of the state are cereals,

cotton, including cotton .seed, hay and forage, and
broom-corn. The acreage devoted to cereals increased

from 4,431,819, in 1899, to 8,248,6.53 in 1909, when the
production was valued at .$71,798,662. Cotton, includ-

ing cotton seed, increasetl from an acreage of 682,743,
in 1899, to 1,976,935 in 1909, when the production was
valued at 841,187,408. Hay and forage increa.sed in

acreage from 1,095,706, in 1899, to 1,347,598 in 1900,
when the ])roduction w;is valued at $9,638,(548. Broom-
corn increased in acreage from 12,763, in 1899, to 216,-

350 in 190fl, when the production was valued at $2,559,-

235. The value of forest products of the farms in 1909
was .$1,602,720, as compared with $4.56,240 in 1899.

Horticultural crops grown in Oklahoma are fruits

and nuts, small-fruits, potatoes and other vegetables,

flowers and plants and nurserj' products. The value
of the fruits and nuts produced in 1909 was $1,127,710,
as compared with $518,502, in 1899. Small-fruits

increased in acreage from 1,388, in 1899, to 2,745 in

1909, when the production was 2,310,.367 quarts,

valued at $202,291. The total acreage of potatoes and
other vegetables in 1909 was 88,362, and their value,

$4,210,844. Excluding potatoes, the acreage of other
vegetables increased from 33,463, in 1899, to 51,011 in

1909, when the production was valued at $2,610,239.
Flowers and plants and nurserv products increased in

acreage from 813, in 1899, to "897 in 1909, when the
production was valued at $263,968.
The total quantitv of orchard-fniits produced in

1909 was 1,1.37,288 biishpls, valued at $943,464. .\pples

contributed nearly two-thirds of this i|uantity, and
jjeaches and nectarines most of the remainder. The
apple trees of bearing age in 1910 nvnribered 2,9.55,810;

those not of bearing age, 2,0t!>0,384. The production in

1909 was 742,182 bushels, valued at $573,076. The
number of jwach and nectarine trees of bearing age in

1910 numbere<l 4,783,825; those not of bearing age,

2.574,680. The productiim in 1909 w;is 357,644 bushels
valued at .$326,315. The production of plums and
l)runes was 25,916 bushels, valued at $28,134; that of

pears, 7,450 bushels, value<l at $9,248; that of cherries,

2.372 bushels, valued at $4,393; that of apricots,

1,123 bushels, valued at $1,270; and that of quinces,

601 bushels, valued at $1,028.

The profhution of grapes in 1909 was 3,762,727
pountls, valued at $122,045. The production in 1899
was 6,344,031 poimds. The grape-vines of bearing age
in 1910 numbered 2,388,213; those not of bearing age,

447,489.
The total production of nuts in 1909 was 1,019,238

pounds, valued at $62,168, as compared with 45,3.30

pounds produced in 1899. The production in 1909

consisted of 894,172 poimds of pecans, valued at $.59,-

481; 94,6.59 pounds of black walnuts, valued at $1,.591;

6,7CI0 pounds of Persian or Enghsh walnuts, valued at

$489; and 21,250 pounds of hickory-nuts, valued at

$485.
Blackberries and dewberries are the most important

of the small-fruits, with strawberries second in impor-
tance. The acreage of blackberries and dewberries

increased from 683, in 1899, to 1,792 in 1909, when the

production was 1,.366,497 quarts, vahied at $119,6.54.

The acreage of strawberries increased from 626, in

1899, to 825 in 1909, when the production was 830,404
quarts, valuetl at $71,296. Raspberries and loganber-

ries increased in acreage from 43 in 1899, to 85 in 1909,

when the production was 74,104 quarts, valued at

$6,851. Other small-fruits produced were 31,024 quarts
of currants, valued at $.3,559, and 8,276 quarts of

gooseberries, valued at ,$923.

The acreage of potatoes increased from 15,360, in

1899, to 32,295 in 1909, when the production was
1,897,486 bushels, valued at $1,250,052. Sweet pota-

toes and yams increased in acreage from 3,576, in 1899,

to 5,0,56 in 1909, when the production was 359,451
bushels, valued at $350,553. Other leading vegetables

produced in 1909 were: 5,923 acres of watermelons,
valued at $165,725; 386 acres of onions, valued at

$29,143; 655 acres of cantaloupes and muskmelons,
valued at $23,438; 315 acres of tomatoes, valued at

$19,295; 548 acres of sweet corn, valued at $9,138; 137
acres of cabbage, valued at $9,510. Vegetables of

less importance were green beans, pop-corn, green peas,

and rhubarb.
The acreage devoted to the production of flowers and

plants increased from 9, in 1899, to 40 in 1909. The
area under glass in 1909 was 158,515 square feet, of

which 148,737 were covered by greenhouses, and 9,778
were covered by sashes and frames. The value of the

flowers and plants produced in 1909 was $92,016, as
compared with $6,644 in 1899.

Nursery products increased in acreage from 804, in

1899, to 857 in 1909. The production in 1909 was valued
at $171,952, as compared with $103,264 in 1899.

N. O. Booth.

Texas.

Texas (Fig. 2523) extends in north latitude from 26°

to .361-2°, and in west longitude from 93J2° to 1061^°.

Its altitude varies from sea-level, for over 400 miles
along the Gulf coast, to 9,000 feet in Mt. Guadalupe,
west of the Pecos River. It has a greater area of arable

land in proportion to its entire area than any other
state in the Union, except, perhaps, Illinois and Iowa.
In 1912 it had about 4,000,000 population, but its rich

soils and other natural resources can sustain, in com-
fort, a greater population than has Gennany. There
are no less than eleven rivers wending their way through
the state, or by it, from northwest to southeast, the
shortest of which is at least 400 miles long. It has no
lakes worthy of mention, but has connected large bays,
or .sounds, land-locked by long islands, next the Gulf,

along its entire coast, navigable for sloops and steam-
boats. The climate is healthful and invigorating.

The climatic belts of the state are distinctly marked
and extremely different in character, one from another.
They may be designated as follows:
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(.1) The Gulf Co!U!lal I'hiin; (2) The East Toxtis

Forest region; (S) The Red Itiver Valley; (4) The Black
Waxv l>!virie!:: (5) The Bro\m or Chooolatc Plains;

(6) the Staked PhuRs; (7) The Peoos Valley; (S) The
Rio Oraiiile Valley; (".)) The Mountain renion.

The Gulf Goastal Plain, extemlinj; out .'iO to 7.5 miles
fmiu the Gulf of Mexico, varies in altitude from a few
feet along the low sandy beaoh, to .50 and rarely 100
feet inland. Its surface in places is timbered with live-

oak and pine, but mostly it is a U-vel, black-sandy
prairie. The streams are Imrdered in southeastern
Texa.« with timber and imdergrowth of many six'cies,

including the grand magnolia, holly, j)alms and many
Other beautiful flowering trees, shrubs, and jHTennial

herbs. The rainfall in the southwestern extension of

i
Paachcs

B^^3 Apples

P>:^£- Oranges fc n^s
*%*% American Grap«i

f^'Z-^ Luropean Grape
!»*» ,

5trav.beme»

SCAU QV MlLlA

2523. Texas, to show the main horticultural areas.

this belt is much less than in the eastern, where it

averages about 50 inches annually, and the growth and
cultural conditions v.ary accordingly. In trucking,

celery, cabbage, strawberries, tomatoes and melons are
the lea<ling items. On the southern end of Padre
Island, near Brownsville, bananas, oranges and pine-
apples are growTi to some extent. Oranges were suc-
ces.sfully grown and fruited along the Gulf coast for

several years, but in November, 1911, a severe freeze
occurred, before the wood was ripe, and killed all the
trees back to the hardy trifoliata stock, where not pro-
tected by a mound of soil. Those mounded-up were
uninjured V)elow the soil, and miule fine growth the
summer following. This firomiscd to be an important
industry in wmthem Texas, but will be checked some-
what in its progress by this disaster. To ijcmiit of

mounding-up safely, growers recommend budding and
grafting not over 2 or .3 inches above grounfl, but
never below, as the .Sat.suma would get onto its own
root, and be more tender. Figs flourish everywhere

in the cosist country. The canned-fig industry is

tlevelopiug and promises to become very profitable.

Dewberries grow to iicrfec^tion, and wild varieties are
marketed in consideral)lo (luantitics. The Le Conte,
KiclTer, and Garber pears do better in this region than
elsewhere. Some of I he Chinese Cling group of peaches,
also the Honey and Peeu-to types, succeed well. Japa-
nese jilums, persimmons, and various American and
foreign grajies also succeed, the latter reiiuiring to be
grafted im phylloxera-resistant roots, which are found
in llie numerous wild vines of the state.

Ornamental horticulture, in all its branches, is here
characterized by a profusion and luxiuy of growth in

foliage and flower of a semi-tropical nature. Ever-
blooming ro.ses continue to flower most of the winter.
Broad-leaved evergreen trees and shrubs, known in

the North only in conservatories, are here seen in all

well-appointed private groimds, and in parks and ceme-
teries. Cape jasmine hedges, with their dark glossy
green foliage and pearly white, camellia-like, sweet
peri)ctual flowers, are vcrj' popular. Commercial plant-

and cut-flower-growers do a good business in the cities

of Galveston and Houston. During the winter holidays
they collect from the woods great quantities of long

("Spanish") moss, holly, mag-
nolia, mistletoe, palmetto,
smilax, and the like, and
ship to northern cities for

decoration puq)oses. In May
and June they .send to north-
em florists great numbers of

cape jasmine and magnolia
flowers.

The great East Texas For-
est region Ues just north of
1 he eastern end of the Coastal
Plain, the city of Beaumont
being situated in its south-
em extremity. E.xtending
westward from the Sabine
River on the east to the
Navasota River on the west,
over 1.50 miles, and north-
ward to Red River about
300 miles, narrowing some-

what in its northern parts, is one of the grand-
est and richest forests in America. There spe-
I'ies of fine lumber pines are most abundant.
Numerous oaks, hickories, elms, maples, beeches,
white and blac^k walnuts, gums, poplars, pecans,
lindens, magnolias, holly, persimmons, sassafras,

and numerous handsome shrubs and perennial
flowers arc found almost everywhere, but especi-

ally along the streams. The soil is generally very
sandy, underlaid with red and yellow clay, and
well adapted to fruits of almost all kinds. The

altitude varies from 100 to (iOO feet. The rainfall is

ample—from 40 to 60 inches annually—and the climate
is very mild. Owing to the great lumber-mill interests

and lack of market facilities, nearly all horticultural

pursuits have been overshadowed until recently. But at
Palestine, Tyler, Troupe, Longview, Nacogdoches and
some other points, large commercial peach orchards,

berry plantations and canneries have been in very
successful operation for a number of years and these
interests are rapiflly increasing. Railway facilities are

growing, and altogether east Texas has a very bright
horticultural future. Trucking of nearly all kinds, and
fruit-growing, with berries, peaches, plums, apples
(especially in northern parts), and pears, could hardly
ask for better natural conditions.

The Red River Valley is a long extension to the
westward—some 250 miles—of the soil, climatic and
forest (conditions of east Texas, excepting the pines,

gums, and some other trees in its western parts. But,
as the Refl River nms eastwarrl in a broad, deep.
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heavily tiiubered valley, its soutlu'iii hhilTs, some 5 to

10 miles wide, enjoy peculiar immimity from late frosts.

Here ajiples fioiirish about as well ;xs in northern
Arkansas, and jieaehes have not failed entirely in fruit

in almost forty years.

^^ith the exce|)tion of a few of the tenderer shrubs,
evcrj'thinft is growii here as well as in east Texas, and
apples, grapes and some other fniits grow better and
acquire higher color and flavor, owing to a less hvnnid
atmosphere. In this belt belong the cosmopolitan little

cities of Texarkana, Paris, Shcnnan, Denison and
Gainesville, in which are found many beautiful resi-

dences and grounds, many orchartls, vineyards, and
berrv' jilantations. Railway facilities are excellent, and
good markets lie in eveiy direction. Trucking also is

extensive. Cut-flower and general nursery business
flourish in the places named.

Similar conilitions prevail in some parts of the Trinity
River Valley as along Red River, especially about Dalhxs
and Fort Worth; also on the Brazos at Waco, but more
of the southern t>-pe. These three cities nestle in the
heart of the next great division.

The Black Waxy Prairie region of Texas lies next
to east Texas on the west and to the Red River Valley
on the south, extending west to about 98° and south
to within 1.50 to 100 miles of the Gulf, a broken irregu-

lar arm of the east Texas region extending south-
westwardly between it and the Coastal Plain. This
region has an altitude in its southern parts of 400 to

500 feet and rises in the northwest to 1,000 feet or more.
The rainfall varies from 50 inches or more in its eastern
parts to 30 inches in the western parts. The foundation
is white chalky lime-rock, the soil very black, sticky

and exceedingly rich, highly adapted to grains, gra.sses

and cotton, but not suitable for most fruits. The stone-

fruits and blackberries do best. Onions are largely

gro^\-n in Collin County of which McKinney is county-
seat. Most shrubbery does well. The Bermuda-grass
flourishes in Texas wherever grass can grow and is the
almost exclusive lawn-grass. Very handsome yards
are made by some of the farmers and many who live

in the towns and cities; but most farmers in Texas
have done little or nothing to beautify their homes
horticulturally.

The Brown, or Chocolate Plains region of Texas,

devoted principally to grazing and small grains, lies to
the westward of the Black Land Region, Ls about 200
miles wide by (JOO long, extending from Oklahoma on
the north to the Rio Grande on the south, running
from 1,000 feet altitude on the south and east to 3,000
feet on the west, where it ends suddenly against the

cliffs of the still higher Staked Plains region.

Horticulture is in its infancy in all this vast semi-

arid, high, rolling prairie country, and can do little with-

out irrigation. Yet many wealthy stockmen there have
beautiful grounds surrounding their homes, and grow
heir home supjilies of very fine fruits. Of commerical
horticulture there yet is none. The same may be said

of the Staked Plains region, but its soil is dark rich

loam, the country almost a dead level, except where
canons have cut into it, its altitude from 3,.iOO to 4,.'j00

feet, its climate dry and very salubrious. Irrigation-

horticulture in a small way is sustained from driven

wells, which strike plenty of water at 10 to 30 feet.

Stock-grazing is the chief commercial occupation, small

grain coming next. Five or six counties northw-est from
Austin, in the central i)arts of the Chocolate Belt, arc

ven,- broken, hilly and picturesque, well adaj)ted to

fruits. Nearly every home there is supplied with fruits.

The Pecos Valley lies just west of the Staked Plains,

and east of a spur of the Rocky Mountains. In jilaces

it is irrigated, as at Ro.swell an<l Carlsbad, New Mexico,
and Pecos City and Stockton, Texas. Commercial
fruit-growing is considerable in this valley, especially

at Roswcll and Pecos City. .\t the latter place is a
vineyard of 40 acres of the vinifcra varieties, planted

twenty years, doing finely on their own roots and very
profitable, as the fruit goes to market in northern cities

before any grapes are ripe in California. The Stockton
region is largely irrigating and planting vinifera grape,
pears, alfalfa and so on.

The Rio Grande Valley is much wanner in the
same latitude than the Pecos Valley, otherwise the horti-
cultural conditions are much the same. At El Paso and
Ysleta, a Uttle way south on the Texas side, considerable
quantities of vinifera grapes of table varieties are grown
un<ler irrigation and slii])ped to other parts of Texas and
to northern cities in ,\ugust and September. Pears and
plums are also grown to some extent. Farther down on
the Rio Grande, at Del Rio, Eagle Pass and Laredo,
grapes, figs and onions are considerably grown and
shipped to the larger Texas cities and the North. The
grapes are of the Old World varieties, and ripen in June;
consequently they have no competition and bring fine

prices. The conditions are such that immense quan-
tities of as fine grapes of this class can be grown in this

part of Texas as in the best regions of California, and
the cost of getting to market is not more than half as
much. Undoubtedly the triangular region between San
Antonio, Laredo and Del Rio will in the near future
have extensive commercial vineyards of vinifera

graiies.

A vast mountainous and dry-plains region extends
from the Pecos to the Rio Grande, devoted to goats,
sheep and cattle; yet at Fort Davis, on a beautiful
mesa, some 5,000 feet altitude, among mountains 2,000
to 4,000 feet higher, are a good many very beautiful
homes, and fruits do finely, as there is sufficient rain-
fall and the air is very pure, so that diseases are almost
unknown.
The Spanish taste in home grounds among the

wealthy of southwestern Texas, who are chiefly stock-
growers and merchants, is sometimes seen. It consists
of a plaza, or open square in the center of the residence,

having foimtains (where water is to be had abundantly),
and borders, beds and vases of rare tropical and sub-
tropical flowers, shrubs and fruits. Around this highly
artistic garden the hou.se is built, often of adobe, some-
times of stone, cut and carved, in large rooms adjoining
and opening into each other, all on the ground-floor
and one large door opening out to the street or small
front yard from a big hall, sometimes having grand
arches and marble columns. No windows are in the
outside walls, excejit perhajis in the front, the rooms
all being lighted from within the plaza. Thus great
seclusion is secured and a perpetual conservatory scene
is had from every room. Paved walks, usually covered,
run around the plaza next the rooms and similar walks
cross through the plaza. This style has given way to
American styles. The plaza-park prevails also in the
finer hotels, as seen in some at San Antonio; and these,

on an enlarged scale at various places in the denser
parts of the city, give a vci-y refreshing appearance.
In the central and western parts of the state the north-
em and eastern style of park, cemetery and private
grounds decoration is mostly copied, as is also the
architecture. Some very creditable examples are seen
in Dallas, Waco, Austin, Paris, Sherman, Gainesville,

Fort Worth and other places.

There are numerous small, and a few fair-sized

nurseries scattered over the state. Plant and cut-flower

business is developing rapidly in the larger cities.

Seed business is almost entirel}' commercial or job-

bing, few being engaged in growing seeds of any kind
as a business, and the supply comes from northern and
eastern growers excejit the grains.

The following persons, now deceased, have occupied
a prominent place in the development of Texas horti-

culture: T. V. Mun.son, Deni.son; H. M. Stringfellow;

Win. Watson; A. M. Ramsey, Austin; C. Falkner,
Waco; E. IL .\daras, Bonham; J. C. Newberry, Pilot

Point; J. T. Whitaker, Tyler.
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I'tMic-fiTricf aginciea for horticulture. (E. J. Kylo.)

The lofjislaturp of Texas, in an aet ajiproved A])ril 17,

1S7I, jiroviiloil for the estalilislmu-nt of the Aftrioiil-

tural and Meehankal College of Texas, whieh was
loeateii at College Station in Brazos covnily. 'Phe Col-
lege was formally o|HMieil for the reoeption of students
Oetober 4, ISVli. The Hortienltural Department of llie

College now lias fom- niemhers on its instrnctional stalT.

The Federal E\|>eriment Station is located at Col-

lege Station. The hortieultnral work in the Station is in

eharge of two men. The Station has i>nl)lishetl twenty-
nine hortieviltnral hulletins and two circulars.

Klementary courses in hortic\ill>n'e are taught in a
number of high-schools in the state. There is a con-
siderable amount of extension work done by members
of the horticultural teaching staff and members of the
extension service. Some of tlie societies advancing the
cause of horticulture in Texas are tlie Texas State Hor-
ticultural Society, Texas Nut-(irowers' Association and
Texas Nurserj-men's .\ssociation. There are also .sev-

eral local horticultural societies and many fruit- and
truck-growers' associations for commercial jnn'jioses.

In the State Department of Agriculture at Austin,
considerable time is devotetl to the inspection of nurser-

ies, and the eradication of insect pests and diseases.

Statistics {Thirteenth Census).

The approximate land area of Texas in 1910 was
167.934,720 acres. The lanil in farms was 67 per cent
of this area, or 112.43."),(J67 acres. Of this land in farms,
the improved land numbered 27,3tiO,666 acres, the
woodland 27,1)58,413 acres, and other unimi)roved land
in fanns .57,415,988 acres. The number of all the farms
in 1910 was 417,770, and tlie average acreage to a farm
269.1. (The total area is 265,896 square miles).

The leading .agricultural crojis of Texas are cotton,
including cotton seed, cereals, and hay and forage.

The acreage devoted to the jiroduction of cotton
increased from 6,960,367 in 1.S99 to 9,930,179 in 1909,
when the production wa.s valued at $188,673,954, which
was 63.3 per cent of the total value of all crops. Cereals
decreased in acreage from 6,932,791 in 1899 to 6,716,304
in 1909, when the value of the production was .?67,1()9,-

923. llav and forage incre;ised in acreage from
938,024 in 1899 to 1,311,967 in 1909, when the produc-
tion w;is valued at .!;12,824,433. The value of the
forest products of the farms in 1909 was $8,925,062,
as compared with .?3,520,033 in 1S99.

Horticultural crops grown in Texa.s are fruits and
nuts, small-fruits, potatoes and other vegetables, and
flowers and jilants and nurserj- products. Tlie value of

the fruits and nuts produced in 1909 was $1,824, .543, as
compared with $1,563,745, in 1899. Small-fruits
increa.s<'d in acreage from 3,904 in 1899 to 5,053 in

1(K)9, when the producti(m was 6,182,742 quarts,
valued at S480,.331. The total acreage of potatoes and
other vegetables in 1909 was 202,792, and their value
$12,122,2.55. Excluding potatoes and sweet potatoes
and yams, the acreage of the other vegetables increa.sed

from 111,899 in 1899 to 124,690 in 1909, when the pro-
duction wa.s valued at $8,099,306. The acreage of

flowers and plants and nursery products increased
from 2,260 in 1899 to 4,182 in 1909, wlien the produc-
tion was valued at $1,727,470.
The total production of orchard fruits in 1909 was

1,(/J0,2.33 bushels, valued at $1,060,998. Peaches and
nectarines contributed aVjout two-thirds of this quan-
tity, and apples, ficars, and plums and jirunes most of

the remainder. The peach and nectarine trees of bear-
ing age in 1910 were 9,737,827; tho.se not of bearing age,

2,9.58,813; and the production in 1909 was 729,t)31

bushel.s, valued at $703,649. Apple trees of bearing
age in 1910 numbered 1,138,8.52; those not of bearing
age, 1,127,573, and the prorluction in 1909 was 168,f)08

bu.shel.s, valued at .*160,*i55, I'ear trees of bearing age
in 19)0 numbered .5.58,478; tho.se not of bearing age.

448,899, and the i)ro<luction in 1909 was 110,967
bu.sliels, valued at $114,279. Plum and prune trees of
bearing age in 1910 numbered 1,020, .339; those not of
bearing age, 327,7()5, .md the production in 1909 was
75,222 bushels, valued at $77,925. Other orchard-
fruits produced in 1909 were: 1,839 bushels of apricots,
valued at .$2,361; 1,635 bu.shels of mulberries, valued at
.$72:f; 1,869 bushels of quinces, valued .at $740; and
1,062 bushels of cherries, valued at .$663.

The production of grapes in 1909 wa.s 1,802,618
pounds, valued at $78,;j25. The grape-vines of bearing
age in 1910 numbered 712,201; those not of bearing
age, 297,8(i9.

The production of ntits in Texas in 1909 was 5,945,932
pounds, valued at $5tV2,542. The pecan is by far the
most important mit, the jiroduction of pecans alone
being 5,8:i2,367 pounds, valued at $556,203. The
other nuts jiroduced were: 40,658 pounds of Persian or
Engli.sh walnuts, valued at $3,703; 16,932 pounds of

almonds, valued at $1,618; and 55,446 pounds of black
walntits, valuetl at $995.

Tropical fruits were produced in Texas in 1909 to

the value of $122,678. Figs and oranges contributed
the greater ixvrt of this quantity. Fig trees of bearing
age in 1910 numbered 230,171; those not of bearing
age, .585,396. The production of figs in 1909 was 2,411.-

876 ]3ounds, valued at $97,078. Orange trees of bear-
ing age, in 1910 numbered 42,384; those not of bear-
ing age, 867,407. The production of oranges in 1909
was 10,694 boxes, valued at $22,090. Other tropical

fruits produced were: 1,175 bushels of Jap.anese per-
.simnions, valued at .$2,136; 488 boxes of pomelos
(grajicfruit), valued at $8156; and 224 boxes of lemons,
valued at $469.
Of the small-fruits produced in Texas, strawberries

are by far the most important, with blackberries and
dewlierries ranking next. The acreage of strawberries
increased from 1,361 in 1899 to 2,161 in 1909, when
the production was 4,207,056 quarts, valued at
$334,651. Blackberries and dewberries increased in

acreage from 2,394 in 1899 to 2,773 in 1909, when the
production was 1,808,119 quarts, valued at $138,557.
The other small-fruits produced in 1909 were: 97,653
quarts of ra,spberries and loganberries, valued at
.$6,302; 4,873 quarts of currants, valued at $496; and
5,042 quarts of gooseberries, valued at $325.
Of the vegetables produced, the sweet potatoes and

yams, the potato, and peanut are the most important.
The acreage of the sweet jjotato and yam decreased
from 43,561 in 1899 to 42,010 in 1909, when the pro-
duction was 2,730,083 bushels, valued at $2,197,799.
Potatoes increased in acreage from 21,810 in 1899 to

36,092 in 1909, when the prodtiction was 2,235,983 bush-
els, valued at $1,825,1.50. Peanuts increased in acreage
from 10,734 in 1899 to 64,327 in 1909, when the pro-
duction was 1,074,998 bushels, valued at $1,075,110.
Other vegetables of importance, that were produced in

1909, were: 5,170 acres of onions, valued at $820,972;
6,035 acres of tomatoes, valued at $.597,038; 18,466
acres of watennelons, valued at $539,313; 4,462 acres

of cabbage, valued at .$382,349; 1,784 acres of beans,
valued at $95,474; 1,685 acres of cantaloupes and musk-
melons, valued at $83,363; and 1,256 acres of cucum-
bers, valued at $.52,607. Turnips were jiroduced to the
value of .$39,290; green peppers, to the value of $18,807;
green pea.s, to the value of $17,685; sweet com, to the
value of $13,882; beets, to the value of .$9,420; and
asparagus amounted to .$5,372 in value. Vegetables
of still less inqiortance were carrots, cauliflower,

poji-com, eggjilant, lettuce, okra, pum])kins, radishes,

spinach, and sfiuash.

The acreage devoted to the production of flowers

and plants increased from 167 in 1899 to 335 in 1909.

The total area under glass in 1909 was 986,070 square
feet, of which 907, til 5 were covered by greenhouses,

and 78,455 by sashes and frames. The value of the
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flowers and plants produced in 1909 was $474,360, as
compared with $120,249 in 1899.

Tlio acreage devotetl to mirscry products increased
from 2,093 in 1899 to 3,847 in 1909,'wlien tlie value of the
nurserj- products was $1,253,110, as compared with
$314,511 in 1899. X. V. Muxson.

MOUNTAIN STATES.

Montana.

_
Montana (Fig. 2524) is the third largest state in the

Union, Texas and CaUfornia being first and second
respectively. The eastern part of ^lontana is unduKv
ting plains country, with a mean average altitude of

2,800 feet above sea-level. In a mountainous state
covering over 145,000 square miles, there are possibili-

ties for great local variations, and Montana is not an
exception. From east to west the average length is 535
miles, while from north to south it measures 275 miles.

Of the land surface, about 30,000,000 acres are moun-
tainous. The forest reserve embraces over 20,000,000
acres, including some which have agricultural possi-

bihties. About 6,000,000 acres of the tillable lands are
under irrigation, or are possible
of irrigation, and about the same
acreage is possible of cultivation

under the dry-farming system.
Along the southern boundary,

about 125 miles west of the state
line, are the Wolf Mountains;
west of these the Rosebud and
Prj'or mountains; toward the
northern boundarj- and 175 miles
west of the state hne are the
Little Rockies; west of these the
Bear Paws; while dotted over
the eastern and central part of

the state are the Moccasins, and
the Big and Little Snowies, the
Belts, the Highwoods, and the
Crazies. These, with the excep-
tion of the Belts, are isolated

from other mountains, or de-
tached spurs from the main
range, and abound in the excep-
tional advantages which arise

from good soil, favorable ex-
posure, and convenient means for
irrigation. About the center of the southern state line

the main range of the Rockies is encountered. This
range traverses the state from this point in a north-
westerly direction. The summits of the main range
vary from 7,500, to 10,000 feet above sea-level, and
present mighty barriers to the winter storms which
sweep over the country to the east and south of Mon-
tana, often bringing intensely cold weather in their

wake. The climate of the state is also sensibly affected
by chinooks, those much misunderstood currents of

warm air which rob winter of its terrors in regions
visited by them. The botanist and horticulturist have
much to learn, as yet, concerning the effect of altitude
upon plant growth. In a general way, it is supposed
that 9,000 feet is the so-called limit of timber, although,
as a matter of fact, it often happens that above this point
the crowns of the mountains are composed of living rock
devoid of soil and other nrerled adjuncts of tree growth.
Illustrations of the unwillingness of plant growth to be
circumscribed by altitudinal hues are found in the
city of Denver, which lies 5,000 feet above sea-level.

There many trees have been successfully transplanted
from their natural habitat, at sea-level along the shores
of Puget Sound to a point nearly a mile aloft , and into
a chmate a-s naturally dissimilar a.s could well be founfl.

In Cheyenne, Wyoming, there is a luxuriant devclo[>-

ment of the black locust at an elevation of 6,100 feet.

This is a tree that has to be most carefully handled to
avoid winter-killing in Minne.sota, 5,500 feet nearer
se.a-level.

In the sugar-beet chart of the Department of Agri-
culture, a great variation of altitude will be found. It

is designed to show the extent of the country in the
United States adapted to beet-culture. This starts at
the Atlantic coast at sea-level, extending due westward
to the Umit of Wisconsin. From there it jumps to
Colorado, California, and also embraces the Yellow-
stone Valley, which is one of the most prolific sections

in the beet area, considering tonnage and sugar-con-
tent. One of the largest sugar-beet factories in the
United States is locatetl at Billings, which is the largest

city in the Yellowstone Valley.

Horticulturally, Montana presents conditions for the
growing of a large list of fruits, excepting the citrous

and other subtropical fruits. Some scientific experi-

ments have been conducted to determine the species

adapted, and much is now being done to determine the
varieties of species best suited to Montana's condi-
tions. Observation teaches that all western sections

shovild be carefully studied regarding the presence of

alkali, as fruit-trees will not thrive in alkali soil. It ia

^T^T^JC r^tiCS
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not usually a hard matter to determine such conditions,
as irrigation or natural water-fall brings the salts to the
surface where they rapidly crystallize. On the benches
near the mountains, which are the desirable fruit-

lands, alkaU is seldom found.
The natural conditions for fruit-growing in Montana

have been such that if trees were planted, a bountiful
harvest, in due time, was assured, but with the evolu-
tionary changes of conditions which always follow
development, today the degree of success is measured
by the skill and aptitude of the grower. Water for
irrigation is to be found in abundance. Under irriga-

tion, during the growing season, the moisture-content
of the sou is under absolute control, which, combined
with the bright sun and the clear atmosphere, makes
for a strong normal growth, and by proper regulation
of cultivation and irrigation, this growth is properly
matured and ripened for the winter.
The lay of the valleys between the mountain ranges,

and the frequency of the canons which open out upon
the benches and plains below, create air-currents which
arc almost a guarantee against frost-injury. These cur-
rents can be noticed long distances from the mouths
of the caiions, and especially on the benches. They also
prevent frosts, which gives the fruit more time for
maturity than in the open country, or on level areas.

Pioneer orcharding was started with many obstacles.
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Tnvs wi'iv fivijjhtixl Iohjj distaiicos, whicli nuiilo prices

almost prohibit ivo. Sfi\ls woro brought across tho

phiins aiul plantixl, and, when tlic trees were of sulU-

oicnt size, cions eanu^ by mail and were graftetl into

them. In 1SG4, trees were planted in tlie Missouri
\'alley by John G. Pickerin;;, some of whicii are still

bearing. There are bearing orchards in Madison, Clarks
Fork, riathead, and other valleys, that wi'ic plantcil

in the early seventies. In IStil, T. \V. Harris planted
the first apple tree in tlie Bitter Hoot Valley, on the

bench trib\itary to Three Mile Creek. He brought the
tree by horseback from Walla Walla, ^\'ashington. In
1S70. the Bass Brothers jilaiited th(- first commercial
orchard in the valley near Stevensville, and in 1898
they markete<l about 10,01)0 boxes of Transcendent
crabs. The first Mcintosh Reds were planted near
Stevensville by .\mos Buck in 1877; these trees are
still strong, healthy, and productive. This variety
early demonstrated its adajitabihty to Montana con-
ditions, and has proved very remunerative. Early
recognizing this fact, and the high quality it develops
in Montana conditions, D. E. Bandman planted one of

the first commercial orchards near Missoula which con-
sisted of 1,500 Mcintosh Reds, and a few other mi.xed

sorts.

The Bitter Root Valley has a mean altitude of 3,300
feet. It is about 100 miles long, lying in the south-
western part of the state, east of the Bitter Root Range.
It varies in width from 1 to 20 miles, and is traversed
its entire length by the Bitter Root River which empties
into the Missoula River near Missoula. The bitter-

root flower is verj- abundant in the Bitter Root Valley
and the MLssoula Valley. This valley has seen the
greatest horticultural development of any section in the
state, the I'latheiKl VaUey ranking next in order of

development; after which come the Missoula Valley,

the Plains Valley, the Yellowstone, including its

tributary Clarks Fork, JefTcrson and South Boulder.
The Bitter Root Valley represents as many orchard
acres as do the other sections combined. It has a soil

especially adapted to apples, cherries, pears, plums,
and small-fruits, while in some favored locations

grapes and peaches thrive. Sweet cherries, particularly

the varieties Bing, Lambert, and Royal Ann, develop
a high degree of perfection. The soil is a decomposed
granite with a liberal amount of loam, and almost
a total absence of alkali. To one imfamiliar with
the formation it seems a gravelly, stony, almost
worthless combination, but when the cultivator is put
into action, water and systematic operations apphed,
its productive powers are wonderful. The benches,
which are the desirable fruit areas, are so fertile that
there is a tendency for an overgrowth of tree, and
abnormal fruitage. The soil has a liberal mixture of
clay, but not sufficient to cause it to bake after irrigation.

The orchardists of the Bitter Root Valley have learned
that excessive watering has injured more trees than
has any other operation. The theory advanced that
fruit grown under irrigation is inferior to that grown
with a natural rainfall has long since been exploded. The
necessary amount of moisture, which can be absolutely
controlled under irrigation, coupled with the clear
atmosphere, and bright sun, develops a color, and with
that goes quality unexcelled. Such conditions can only
be found in sinular altitudes imfier irrigation, or syste-
matic frequent, cultural methods. The orchards in the
Bitter Root Valley range in size from the home orchard,
consisting of about 100 trees inclu<ling many varieties,
to commercial orchards of 10(J to 2,tJ00 acres each con-
taining only a few varieties. Many of the large tracts
are subdivided. During the past five years, the orchard
development has been very rapid, th(;re being an aver-
age of l,(XX},OfX) trees planted aiuiually. Varieties in the
orchards planted by the pioneers were iiriiicipally the
hardy sorts, as hardiness was considereil to be the
neces.sary element of the tree. This filled the valley with

apples of an inferior ciuality, but. later developments
demonstrated the fact that the conditions were favor-

able for the growing o( higher grade fruit, hence the
young orcharcls are planted with up-to-date, standard
varieties.

Some varieties of grapes are proving very satisfac-

tory in the state, and the time is near at hand when
Mont ana grapes will occupy a prominent place in her Ust
of fruits.

Although there is none of the nut-bearing trees

indigenous to Montana, yet black walnut, butternuts,
English walnuts, chestnuts, filberts and hickories thrive

when planted in the state, and where sufficiently old
they are |)rotlucing annual crops of nuts.

Small-fruits are grown in all parts of the state with
im])aralleled success. Every ranch home in the state can
be supplied with .smjill-fruits from the home patch, if

the jjroper varieties are selected and given good care.

Great success has been achieved in the growing of

vegetables wherever it has been tried. In all of the
newly settled parts of the state, as well as in the older

developed valleys, wherever locations are carefully

selected for the orchard and garden, fruits and vege-
tables can be grown to supply the home needs, and in

the valleys especially adapted in the dilTerent parts of

the state, commercial enterprises are profitable.

The growing of the smaller vegetables, such as peas,
beans, antl the like, is being stimulated by the establish-

ment of canning factories. A very large one, located at
Bass Spur in the Bitter Root Valley, is handUng peas,

beans, pumpkins, squash, tomatoes, and all of the
different fruits. The cantaloupe and watermelon
industry is becoming a prominent factor in the Yellow-
stone VaUey near Billings. Cucumber-growing for

pickles is a leading branch of the vegetable-growing
in the Yellowstone Valley. A pickle factory at Billings

consimies the product from a large acreage.

The growing of vegetable seed is becoming one of

the leading industries in some parts of the state. Seed
pea-growing has been especially remunerative in val-

leys where tried. The growing of alfalfa seed is a lead-

ing enterprise in many of the dry-land .sections in the
Ciustern i>art of the state. Montana alfalfa seed always
stands foremost in the markets.
A rapidly growing demand for the winter flowers to

supply the Pacific coast trade has induced the leading
florists in the important cities to increase their output
until it has become one of the leading branches of the
florists' trade. New plants have been built for this

purpose and many of the older ones have been enlarged.

There is a great increase in the demand for orna-
mentals in the cities and towns, and also in the country
districts. Some of the nurserymen are catering to this

branch of trade almost exclusively, only growing fruit-

trees suHicient to supply local demands.
Bees and honey are profitable side issues with many

farmers .and fruit-growers. Good honey always finds a
ready market and the quality of Montana honey is

unsurpassed. In the extensive alfalfa and orchard
sections, bees find extensive range for ideal feeding-

grounds. Good [jrices are always paid for Montana
comb or strained honey.
Among those influential in developing Montana

horticulture may be mentioned Daniel Bandmann of

Missoula, one of the early planters of Mcintosh Red
apples, and M. H. Pierce of Plains, one of the pioneer

planters of the commercial orchard in Montana.

Public-service agencies for horticulture.

The Land-Grant college of Montana is located at

Bozeman, and was established in 1893. There are two
members of the horticultural stafT.

The Experiment Station is located at Bozeman and
there is also a sub-station at Victor in the Bitter Root
Valley. About thirty horticultural bulletins have been
issued.
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The Extension Department of the College holds
schools in different sections of the state. There is no
horticulture taught in the pubhc schools.
The inspection services come under the direction of

the State Board of Horticulture, through the State
Horticulturist. The fruit sections are divided into dis-

tricts and an inspector is provided for each district.

Slalistics (Thirteenth Cetisus).

The approximate land area of Montana in 1910 was
93,568,040 acres, including 115,<S40 acres in Yellow-
stone National Park. The land in farms was 13,545,
603 acres, or 14.5 per cent of the land area. Of these
13,545,003 acres in farms, 3,640,309 were improved;
595,870 were woodland; and 9,309,424 were other unim-
proved land in farms. The total number of farms in

1910 was 26,214. The average acreage to a farm was
516.7. [The total area is 146,997 square miles.]

The leading agricultural crops are hay and forage,
and cereals. The acreage devoted to hav and forage
increased from 875,712 in 1899 to 1,1.35,370 in 1909,
when the value of the production was $12,344,606,
which was 41.5 per cent of the total value of all crops.

The acreage of cereals increased from 254,231 in 1899 to

635,807 in 1909, when the value of the cereals pro-
duced was $12,251,345, or 41.2 per cent of the total

value of crops produced. Sugar crops increased in

acreage from 2 in 1899 to 8,821 in 1909, when the value
of the products was $547,178. The value of forest

products in farms in 1909 was $541,800, as compared
with $170,134 in 1899.

Horticultural crops produced are fruits, smaU-fruits,

vegetables including potatoes, and flowers and plants
and nursery products. The value of fruits produced
in 1909 was $609,095, as compared with $59,587 in

1899. SmaU-fruits increased in acreage from 554 in

1899 to 562 in 1909, when the production was 760,791
quarts, valued at $86,586. In 1909 the total acreage
of potatoes and other vegetables was 28,010, and their

value $2,227,736. Excluding potatoes, the acreage of

vegetables increased from 4,272 in 1899 to 7,300 in

1009, when the value of the production was $928,900.
Flowers and plants and nursery products increased

from 79 acres in 1899 to 301 acres in 1909, when the
value of their products was $279,028.
The total quantity of orchard-fruits produced in 1909

was 591,088 bushels, valued at $609,078. Apples con-
tributed more than 95 per cent of this quantity, the
production being 507,054 bushels, valued at $.506,938.

The number of apple trees of bearing age in 1910 was
696,753; those not of bearing age, 1,3(38,060. The cherry

trees of bearing age in 1910 numbered 19,938; those not
of bearing age, 24,237. The production in 1909 was
7,497 bushels, valued at $17,985. The pear trees of

bearing age in 1910 numbered 10,297; those not of

bearing age, 12,800. The production was 7,543 bushels,

valued at .$12,008. Plums and prunes of bearing age
in 1910 numbered 21,140; those not of bearing age 15,-

001; and the production in 1909 was 8,777 bushels,

valued at $1 1,042. Peach and nectarine trees of bearing

age in 1910 numbered 538; those not of bearing age,

3,380; and the production in 1909 was 128 bushels,

valued at $235. Apricots were also produced in 1909 to

the value of $209.
Grapes are of comparatively no importance, as are

ako nuts, there being a production of grapes valued
at only $17, while no value was placed upon the small
quantity of nuts produced.

Strawberries are by far the most important of the
smaU-fruits, with raspberries and loganberries second
in importance and currants, third. The acreage devoted
to the strawberry decreased from 281 in 1899 to 265 in

1909, when the production was 406,038 quarts, valued
at $46,870. The acreage of raspben les and loganberries

increa.><ed from 80 in 1899 to 113 in 1909, when the pro-

duction was 105,473 quarts, valued at $19,732. Cur-

143

rants decreased in acreage from 120 in 1899 to 115 in

1909, when the production was 123,031 quarts, valued
at $12,195. There were also produced 30,321 quarts of
blackberries and dewberries, valued at $4,020 and
35,890 quarts of gooseberries, valued at $3,705.
The acreage devoted to potatoes increased from

9,013 in 1899 to 20,710 in 1909, when the production
was 3,240,696 bushels, valued at $1,298,830. The more
important of the other vegetables produced in 1909
were: 3.59 acres of cabbage, valued at $56,210; 119 acres
of onions, valued at $15,310; 164 acres of sweet corn,
valued at $13,092; 11 acres of celery, valued at $4,800;
34 acres of rutabagas, valued at $3,900; and 09 acres of

turnijis, valued at .$3,8.58. Vegetables of less impor-
tance produced in 1909 were green beans, beets, canta-
loupes and muskmelons, carrots, cauUflower, horse-
radish, tomatoes, and watermelons.
The acreage devoted to the production of flowers and

plants increased from 17 in 1899 to 20 in 1909. The
total area under glass was 308,939 square feet, of which
289,024 were covered by greenhouses and 19,915 by
sashes and frames. The value of the flowers and jjlants

produced in 1909 was $104,001, as compared with
$33,630 in 1899.

The acreage devoted to nursery products increased
from 62 in 1899 to 341 in 1909. The value of the nur-
sery products in 1909 was $174,427 as compared with
$17,825 in 1899. m. L. Dean.

Idaho.

The state of Idaho (Fig. 2525), lying west of the
Rocky Mountains, is of vast extent and wide diversity

of topography. It has a range north and south of

approximately 485 miles, extending from the 42nd to the
49th parallels of latitude. Its breadth east and west, at

its widest point, is about 310 miles. Taking the state

as a whole, the altitude ranges from that of central and
northern Indiana to more than 5,000 feet above the
highest peaks of the Appalachian system.
Some of the saUent features of Idaho are its sage-

brush plains, high snow-capped mountains and tim-
bered plateaus. Along the eastern border of the state

he the Coeur d' Alene, Bitter Root, Cabinet and many
other ranges of mountains. The Owyhee Mountains he
in the southwest corner and their lateral spurs extend
almost to the Snake River. The native vegetation of the
whole of the southern part of the state, as far north as

the middle of Washington County, is sage-brush. This
entire area is a vast agricultural region, having at the
present time 1,843,039 acres of irrigated lands. South
Idaho is an arid region, the rainfall for that part of the

state being from 8 to 15 inches. The timbered plateau

extends over most of the northern and central parts of

the state. The principal trees found in this area are

yellow pine, red fir, and white pine. The northern

part of the state is humid, the annual precipitation

varying from 20 to 25 inches. The agricultural lands

he mostly near the western border. The state is

entirely drained by the Snake River and other tribu-

taries of the Columbia.
The development of the fruit industry in Idaho is

interesting. In the year 1830, H. H. Spaulding started

an orchard on the Clearwater River, a few miles above
Lewiston, at a place now known as Joseph. Later
plantings were made in the southern part of the state in

the year 1862. Two small orchards were set out on the

Snake River near the Brown Lee country. Small plant-

ings were also made on the Payette River in 1863 and
near Boise in 1865. From these small plantings, the

fruit industry has developed until now there are over
120,000 acres planted to orchards.
Owing to differences in altitude and climatic con-

ditions, the state may be divided horticulturally into

several distinct districts.

The North Idaho or Panhandle district includes the
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timlH'rwl torriton- of norlhorn Idaho and csjiooially the
(•tnintrv around Civur li'Alono, Haydon Lake, IViid
Ort-iUe l-aki-, Sandpoinl. Homu'i-s I'i'iiy, tMarUs Fork,
Hathdruin, and Post- Falls. It includi's all of Bonner
County suid parts of Koott-nai, Shoshone, Latah,
CIcanvator :uul Idalio counties. It is a large district

and there is considerable variation in the conditions in

differiMit parts of it.

The soils of the nortliern part of the state vary in

tt'Xlun> fnini silt loams to sandy loams and in color

from r^^^ to black. The climate is mild in sunnncr and
not severe in winter. The elevation varies from l,.")()l)

to '2..^(10 feet. The annual precipitation is from '^0
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2525. Idaho, with most important horticultural parts.

to 2.5 inches and is .sufficient to mature horticul-

[)ractised in severaltural crops although irrigation

localities.

While a large number of varieties r)f ajjples are fn'own
in this di.strict, the Wagener is apparently the leajicr.

Northern Idaho is, how(^ver, much mon; of a natural
p<*ar than apple district. The growers have less trouble
with blight than in .some otlier sections of the state.
Thi.s is not a peach nor a grape district and practically
none of these fruits is grown. In favored localities, a
few^ early peaches, such as Hale Early, and early
grapes such as Moore Early, might be grown. All
sour cherries do well, and in parts of the district ex-
cellent sweet cherries are raised. .Ml the other smaU-
and tree-fruits are grown successfully. Some gi'owers
report that loganberxif* cannot be raised, while others
state that they do very well.
The local conditions, K\ich a-s soil, air-<lrainage, ele-

vation and slope are important considerations in the
establishment of an orchard in this district.
The Paloase district inehid(« all of the typical rolling

wheat-growing region, known as the "Palouse country."
The commercial orchards are mostly located around the
towns of Viola, Moscow, Potlatch, Genesee and Prince-

ton. As conditions ai"e very similar on the "Camas
prairie" which lies in Idaho, Lewis, Clearwater, and
Nez Perce counties, it, is also included in the Palouse
^listrict. The larger |)lantings of fruit on "Camas
prairie" are found in ( he vicinity of the towns of Grangc-
ville, Cottonwood, and Nez Perce.

Irrigation is not necessary in this ilistrict, the rainfall

being from 21) to 2.') inches, which is sufficient to grow
crops successfully, although a good dust-mulch is

essential in order to obtain size of fruit. The deep,
friable .soils arc of liasalitic formation, very fine in tex-
ture, and hold nioislurc remarkably well. The elevation
varies from 2,1)1)1) to 3,.'")0I) feet.

The ])roi)er choice of a site is very es.sential to

successful orcharding. The orchard should be located
on a slope antl the lower side should be at a somewhat
greater elevation than the bottom of the valley. This
insures air- as well as good soil-drainage. As cold air

settles to the lower levels, low places are subject to frost

and for that- reason low-lying basins or pockets should
be avoided for orchard piu'poses.

Exi)erimcnts have shown that greater color may be
secured on apjiles in this district by summer pruning.

Pear-growing is rajiidly gaining prominence in

certain ixirts of the Palouse district. All sweet cherries

do exceptionally well. The Bing is the leader, although
the Royal Ann and Lambert are excellent. The sour
cherries aLso find here soil and climate congenial to their

growth. The Itahan prune does not attain the size

which it reaches in some of the the irrigated sections of

the state, but the quality is excellent. Peaches are
nearly always killed by frost and ))ractically none is

raised in the tlistrict.; the same is true of grapes.

The strawberry is one of the most popular fruits

grown. It thrives well in practically all parts of the

district. The Clarks Seedling is a favorite on account
of its superior shipping qualities, its flavor and its

yield. Very few loganberries are raised although they
apparently do very well. All other small-fruits grow
well when cared for in a proper manner.
The Lewiston district includes the territory around

the town of Lewiston in the Lewiston Valley. It extends
up the Clearwater Valley to Stites; up the Potlatch
Creek Valley to Kendrick; and south from Lewiston
along the Snake River. The average elevation is low.

It varies from 700 feet to about 2,000 feet at the upper
eufl of the Potlatch Creek Valley. The annual precipi-

tation ranges from 12 to 20 inches. Irrigation is

practised in the Lewiston orchards as well as in parts
of the Clearwater and Snake River valleys. Practically

all kinds of fruits of excellent quality are raised here.

In a few favored localities, European gj-apes, such as
Flame Tokay, Muscat, and the hke are grown success-

fully. A large percentage of the fruit in this district is

grown on a bench about 3 miles southeast of Lewis-
ton at an apjiroximate elevation of 1,.500 feet, known as

the "Lewiston orchards." In these tracts there are

about t),000 acres. A few varieties of fruit are grown in

this locality that do not do well in other parts of the

state, among them being the Spitzenberg and Yellow
Newton varieties of apples.

The Payette district includes the territory along the

Payette River from its mouth to the Horseshoe Bend
and Brown Lee country; along the Snake River from
Weiser to Payette; and along the Weiser River from
Weiser to the Coimcil Valley. A large percentage of the

fruit is planted around the towns of Payette, Fruit land.

New Plymouth, Emmett, Woods Spur, Jonathan and
Weiser. This is t,he largest fruit di.strict of Idaho,

calculated on the basis of the acreage i^lanlcd to fruit.

The soils are volcanic ash and vary in texture from light

sandy loams on the uplands to heavy dark loams in the

valleys. The amiual precipitation ranges from 10 to

1.5 inches. Irrigation is necessary.

The CountMl Valley section is located along the uppor
Weiser and Council rivers. Its elevation varies from
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3,(XK) to 4,(HX) fei-t. Tlie protection is vory good and
fruit of fine quality is grown. Approximately 3,000

acres are in fruit at the present time.

.\lniost. all kinds of fruit of excellent quality are grown
in the I'ayette district. However, at the present, time,

ai)ples and ])ranes are the leaders in importance from a
commercial standpoint. Blackcap rasjiberries arc also

of some im])ort.ancc commercially, .\hiiost all kinds of

ap[)les grow well. The Arkansas Black is one of the

best money-makers, with the Rome Beauty a dose
second. The acreage in Jonathans is large.

Pears are not grown extensively at the present time
in the Payette Valley. Very fine peaches are grown, also

all kinds of cherries, Italian prunes, plums and prac-

tically all of the .small-fruits and American grapes.

Tlie "Emmett bench," being farther uii the Payette
River valley, present.s conditions shghtly different.

The jirotection is better and there is a longer growing
sea.son. In this section, all .\merican varieties of grapes

mature well and are of excellent quahty. In favored

situations, the European varieties, especially the

Malaga, Sweetwater, Cornichon, Muscat and Thomp-
son Seedless, are grown. The Tokay is also grown,
although it does not always mature properly.

The Boise Valley district includes the entire Boise

Valley with Boise at one end and Parma at the other.

It is about 35 miles long and varies in width from
2 to 10 miles. While fruit is raised in the entire valley,

most of the commercial orchards are found in the

countrj- around the towns of Boi.se, Eagle and Star,

Parma, CoUister and Middleton on the north side of the

River, and Meridian, Xampa, Caldwell and Roswell on
the south side. There are approximately 2.5,000 acres

and it is the second largest fruit district in Idaho, ^\hile

many varieties of apples do excellently in this district,

the Rome, according to many of the growers, is the most
profitable. However, the growers are almost unanimous
in agreeing that the Italian prune is the leading money-
maker in the Boise Valley at the present time. The
sloping ground nearer the mountain ranges is best

adapted to the growing of peaches, sweet cherries and
grapes commercially. In the lower elevations, there is

great danger of frost. Sour cherries succeed well in the

level, open country. Berries of all kinds succeed well

and there is seldom a failure, although strawberries are

sometimes affected by a late spring frost. The soils of

the Boise Valley are verj' rich. The elevation varies

from 2,000 to 3,000 feet. The annual precipitation is

from 10 to 15 inches. Irrigation is depended upon to
mature crops grown in the vaUey.
The Snake River Cafion district consists of: (a) The

Homedale section, which includes Indian Cove, Central

Cove, Sunnyside, Fargo and Peaceful valleys. All of

the.se are coves along the Snake River. This section is

well adapted to fruit as the chmate is excellent for fruits

growing purposes. However, trees should not be
planted on the adobe land on the floor of the river

valley. There are about 2,000 acres in this section,

which are distributed along the Snake River for 30
miles. (6) The Upper Snake River Canon section

which consists of Grand View, Medbury Valley, Glenns
Ferrj', King Hill, Swiss Valley, Hagemian Valley,

Crj'stal Springs, Xiagara Springs and Blue Lakes.
This is approximately 100 miles long and is a narrow
canon varjing in width from 1 to 4 miles. The fruit

Ls planted in sjiots.

The entire district is locat^-d flireetly along the .Snake

River. The hills or caiion walls on each side of the river

afford an excellent protection, although there is a wide
variation. At Blue Lakes, the canon walls of the river

are very steep and about 800 feet high, while in the
Homedale section, the valley is much wider and the

hills not nearly so abrupt nor high. This entire ar<'a

has a mild climate and long growing .season, well

adapted to the growing of fruits, and there are localities

where even tender fruits, such a.s European grapes, are

grown successfully. Apples thrive well and are grown
conunercially. Peaches, sweet cherries, grapes, ami the

hke, have th(' advantage of a good local market, due
largely to the fact that they ripen earlier than those

grown outside of the canon district. Sour cherries are

excellent and sweet varieties succeed well. Prunes,

))lums, strawberries and all of the .small-fruits grow well

and produce abundantly.
The Twin Falls district includes: (a) The territory

known as the North Side Twin Falls section and the

surrounding country where the conditions are similar,

especially the vicinity around the towns of Ticeska,

Bliss, Jerome, Gooding, Wendell, Shoshone and Rich-

field. In this entire section, there are approximately

6,000 acres in fruit. (6) The South Side Twin Falls

section, especially the area surrounding t,he towns of

Han.sen, Kimberly, Twin Falls, Filer, Buhl, Minidoka,
and Burley. Minidoka and Burlej' are located on the

Minidoka project and at the present time very little

fruit is grown in this vicinity. In this section there are

about 19,000 acres in fruit, (c) The Sahnon Tract is a
flat, irrigated country located to the east of Salmon
River and watered by the Salmon River and Deep
Creek. There are approximately 3,000 acres in fruit.

The average elevation of this district is rather high,

varj'ing from 3,.50O to 4,500 feet. The soil is a clay loam
and is excellent for the production of fruit. Throughout
the entire district, irrigation must be practised in

order to produce crops. Peaches and American grapes

are grown to a limited extent, although these are much
later than those grown in the canon district nearb}'.

Few sweet cherries are grown. Apples are the leading

commercial fruit, although sour cherries, prunes, plums
and all the small-fruits will grow to perfection. Occa-
sionally a late frost afTects the berries. This district is

stiU very young from a horticultural standpoint as most
of the land was first irrigated about ten years ago.

The Blackfoot and Idaho Falls district consists of a
strip of land running from Blackfoot through Idaho
Falls and on to St. Anthony, being approximately
80 miles long and 30 miles wide. The average eleva-

tion is about 4,700 feet. There is a gradual rise in

elevation from Blackfoot to St. Anthony of about
13 feet to the mile. In general, the soil is excellent.

The area planted to fruit in this district is small com-
pared with some of the other fruit districts of Idaho.
There are some favored locahties where commercial
plantings have been made. Sour cherries, dewberries,

blackberries and blackcap raspberries are grown on a
small scale. Prunes and pltims succeed well while straw-

berries, red raspberries, goo.seberries and currants grow
to perfection.

Public-service agencies for horlicullure.

The University of Iflaho was established in 1889, by
an act of the Territorial Legislature, at Moscow. The
College of Agriculture was established in 1891, by order
of the Board of Regents, as one of the colleges of the
University. The horticultural staff consists of four
members.
The Experiment Station is a regularly constituted

department of the University, and Wius also estabhshed
in 1891. The gardens and orchards, consisting of 45
acres, give ample room for all research work, which
is being carried on at the jiresent time. Since the estab-

lishment of the Ex-periment Station, twenty-seven
bulletins and circulars have been published, having a
direct bearing upon horticultural suljjects.

The Ext<>nsion Department of the University was
established in 1912, with headquarters at Boi.se.

The Horticultural laws of the state of Idaho provide
for a State Hortic\iltural Inspector, whoso jurisdiction

shall extend throughout the state. To render more
efficient service, the state has been divided into fourteen
districts, a deputy horticultural inspector being placed
in charge of each district.
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Sliitislics (Thirttiiilh Cinsi/.s).

Iho ai>pix>xiiii:il<- lain! aiva of Idaho is 53,;i4t),rrt>0 acres,

which inchidcs :i'J,tilO acivs in YcUowstono Natioiuil

I'ark. 0( tJic total laiul area, ,">,-JS:{,(iO-t acres or O.i) per
(X'lit is in fanns, of whicli ;)2.l) per cent or 'J,77S,71tl acres

:in> inipn)vtxl; 5S4,o,')l> acres are in wooiilanil; and
1,>.)J0,;>IVS acres arc classifii^i ius other iiniinpri)vetl land
in f:irins. There iire in the state 3l),.S07 fanns, the

averajtc :uTC!me of which is 171.5 lu-res. [The total

ari-a is S3,SSS siiiiare miles.]

'riie leadnin aj;ricnltinal crops arc cereals, hay and
forage, sufjar crops, and forest products o( the farm.
The cereals in I'.KIO occvipied S47,1I>S acres ;us compared
with :{tiit,7!<S acres in ISOi). This showeii an increas(?

in acreage of r.Ji).l per cent, for the period. The \alu(>

of the cereals in I'.M);) was .51li,()2l'),l'>7ll or 4ti.4 per cent

of the total value of all crops. Hay and forage increased

in acreage 42.7 i)er cent for the same period, the acreage
being .")i:5,(>,5t) in ISit!) and 7a_',S,S(i in 191)!). The value
of the hay and forage for HID!) w:us .'SlL',l)!)!»,!)t«, or a.^.'i

IM>r cent of the total value of all crops. The percentage
of improved land ()ccui)ie<l l)y tlie c<'rea!s and hay and
forage w;is 30..5 ami 26.4, respectively, in !!)()!). Sugar
crops, in UK)!), occu[iied l.'j,t)3() acres ;us compaied with
21 acn"S in 1S!)9 and the value of the sugar jiroducts in

1009 was $Sir),0()S. The value of the forest iiroduets of

the fanns in 1!)09 was .|l,2S0,.5r2, aa compared with
$;{l.i,S21 in lSi)9.

Horticultural crops grown arc fruits and nuts, vege-
tables including potatoes, small-fruits, and flowers and
plant^s an<l nursery i)roducts. The value of (he fruits

and nut.s produced in 1909 was $SS2,.')26, as compared
with §371,273 in IS!)!). Small-fruits increased in acre-

age from 957 in 1S9!) to 1,(173 in 1909, when the value of

their products was S2()l,.')25. Vegetables lead in value
of the horticultural crops grown in Idaho. In 1909 the

total acreage of potatoes and all other vegetables

w:is 3S,371 and their value $2,.591,199. Flowers and
plants and mirsery products increased in acreage from
120 in 1899 to 548 in 1909, when their vahie was
$186,548.
The total (luantitv of orchanl-fniits produced in 1909

was 924,223 bushels, valued at $8(i3,51(). Apples con-
tributed more than two-thirds of this quantity; plums
and prunes most of the remainder. In 1910, there were
in Idaho 1,005,(508 apple trees of bearing age and 1,539,-

890 apple trees not of bearing age. The jiroduction in

1!)09 was 659,95!) bushels, valued at $610,.504. Plum
and prime trees of bearing age in 1910 numbered 302,-

8.55; those not of bearing age, 98,017. The production
in UKK) was 179,027 bushels, valued at $1.32,804.

Peaches and nectarines are of interest for while the
number of trees of bearing age numbered oidy 73,080
in 1910, those not of bearing age numbered 2r2,!)95.

The production in 190!) was 18,734 Imshels, valued at

$28,149. In 1!»09 the [iroduction of pears was 42,049
bushels, valued at, .?48,045; that of cherries 22,009
bu.shcLs, valued at 841, 76(); and that of apricots 1,108
bushels, valued at S2,()34. The [)roduction of quinces
and mulberries w:is of httle importance.
The grape-vines of bearing age in 1!)10 numbered

08,209; those not of bearing age, 124,800. Tlie produc-
tion in 1909 was (J04,227 pounds, valued at $18,814.
Nuts are of little or no iin[)ortan(^e in Idaho. The nut

trees of all varieties in 1!)10 of bearing age numbered
only 1,379 and thos(; not of bearing age, 3,495. The
pro«luction in 1909 was 3,328 pounds, valued at $1!)6.

Strawberries are by far the most important of the
Bmall-fniits rais<;d in Idaho, with ras[)berries and logan-
berries ranking next. The acreage f]f strawberries
iiuroam^l from 239 in 18!)!) to 098 in 19()!», when the
prtxiuetion was 953,723 quarts, valued at .$!)2,904; the
a^Teage of raspberri(« and loganberries was 496 in 1909
and the prwiuction was 575,209 quarts, valued at
$•59,854. Other small-fruits produced were: 249,984
quarts of blackberries and dewberries, valued at

$24,088; 101,2.30 (pi.^rls of currants, valued at -1513,700;

and 13(),!)87 <iu:uls of gooseberries, valued at $10,317.
Of the vegetables, the potato was by far the most

important. The acreage increased from !),313 in 1899
to 28,.3tl in l!)l)!), an increase of 204.3 per (vnt. The
value of the 4,710,202 bushels produced in 1!)()!) was
$1,.583,447. The most important of the other vegetables
grown in l!10!t wi're: 28!) acres of cabbage, valued at
$43,517; 213 acres of cantaloupes and muskmelons,
valued at $15,407; 105 acres of watermelons, valued at
$15,011); 85 acres of onions, valued at .$17,005; and 42
acres of tomatoes, v.alued $8,840. In 1912, beans were
valued at .$210,000 and peas at .$725,000. There were
also grown iti smaller (|uantities, carrots, celery, sweet
corn, cucumbers, and turnips.

The acreage devotcfl to flowers and plants increased
from 5 in 18!)!) to 18 in 1!)1)9. The area covered by glass

was .59,477 .s(iuare feet, of which .58,727 were covered
by greenhouses and 7.50 by sashes and frames. The
value of the flowers and jilants ])r()duceil in 1909 was
$43,314, as compared with .$2,805 in 1899.

The growing of mu-sery products was of more im-
portance than the growing of flowers and plants. The
acreage occupied by nursery estabUshments increased
from 115 in 18!)!» to 530 in 1909, an increase of 360.9
per cent. The value of the nurserv products in 1909 was
$143,234, as compared with $38,431, the value in 1899.

C. C. Vincent

Wyoming.

The agricultural land in Wyoming (Fig. 2.520) is at

a higher average altitude than that in any other state.

Broadly speaking, the range is from about 3,500 feet to

twice that height. In a few protected valleys a limited
agriculture is practised at even greater elevations, but
most of the recognized districts lie below 6,000 feet.

Taking the state as a whole, more than one-half the
total area is above 0,000 feet. This includes" the high
mountain ranges which, as a rule, are forest-covered

and inclu<led in the National Reservations. The con-
servation jjolicy has nowhere been better exemplified
than in Wyoming, where its beneficent results are seen
not only in the husbanding of the timber resources, but
also and more particularly in the equalized water-flow
in the streams, and the larger, safer and more equitable

use of the forests ixs grazing-lands. Perennial streams
flow in every direction from the mountains and furnish

enough water for the irrigation of very extensive tracts.

In the course of time, when jirovision shall have been
made for the impoimding of all of the flood-waters, the
areas thus reclaimed will be much greater than at

present. It has been estimated that there is a sufficient

water-supply to reclaim about 12,000,000 acres, only
about one-fourth of wliich is now under canals.

Wyoming extends some 355 miles from e;ist to west,

and 270 from north to south, embracing something more
than 97,000 square miles. It lies in the very heart of

the Rocky Mountains, three great river .systems, the

Missouri, the (Columbia, and the Colorado arising within

its boundaries. As would be expected, there is great

diversity of climate, .soil and vegetation (indigenous and
introduced). There are protected valleys, bench-lands,

and fertile foothills; .semi-arid plains, bleak plateaus,

and saline deserts; forested slopes and snow-cajiped
mountains. These are further diversified by marsh-
lands in the valleys and occjisional alkali ponds on the

plains, and splendid fre.sh-water lakes in the mountains,

thus preventing even a semblance of monotony in the

gcograpliical configuration. A physical etivironment so

cf)mi)licated readily accounts for the fact that

Wyoming's native flora is far richer in the number of

species than any of the other states, except possibly

two or three of the other and larger mountainous ones,

notably California and C'olorado. The mean annual
temperature varies from less than 40°F. to about 50°.
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The rainfiiU is :is liillo as 4 (o ti inches |)er aiinuin in the

Red Desert and reaehes a maximum of M) inches or
more on the hij!;lier moinilains. The average for the
irri;;atccl agricuUin-al districts is i)robal)ly U^ss than 12

inclies, while in certain locahties where "dry-farm"
inetliods are proving svii-cessfnl it may be as much as a
third more. In tlie eastern part of the state, particu-

larly in Crook. Weston, Niobrara, Cioshen, and Laramie
counties, many new communities liave been established

in the last decade where general farming is practised,

the natural rainfall being sufficient in average years to

grow profitable crojis if the water Ije wi,sely conserved
by the lu'w approved methods of tillage.

Tlie last decade has seen also the breaking up of

many of the great stock ranches ami ranges into

smaller holdings. The marked increase in the state's

l)oiJulation is due i)rimarily to the settlement of some
of the agricultural lands by farmers from the older

-^v^ii^iytf
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I^^AItitude less than fcooofl. Deserts

2526. Wyoming, showing arable and P-^^l
adaptable parts.

commonwealths. Wyoming has therefore entered upon
a new era,—a time when it will be seen that a diversified

agriculture is the biisis of an enduring prosperity. The
natural conditions make the live-stock business of

paramount importance. The soil is cultivated prin-
cipally, in most parts of the state, to increase the
amount of stock-food, and little intensive farming has
been inaugurated. Some of the ranches that extend for

miles along the streams have not yet known the use of

a plow except in the construction of the ditches to irri-

gate the native meadows. This condition of things
is, however, rapidly passing. The large holdings arc
being broken up into irrigated farms, thus supporting
scores of families instead of a few non-resident owners
of the incori^orated live-stock companies. Progress in

the direction of home-building has also been promoted
by the great government projects in conservation and
irrigation, as for example the Pathfinder and the
Shoshone dams, the canals from which are reclaiming
hundreds of thousands of acres. The coming in of the
sugar-beet industry, with its factories, is further adding
to the population.

The state iis a whole will not reach great commercial
importance because of its horticultural products, but
certain rather extensive districts, primarily parts of

Big Horn, Fremont, Natrona, Goshen, Sheriilan, and
Washakie counties, liave lands that will be worth more
as apple and phmi lands than for any other purpose.
Some of the hardy fruits have been grown in every
county in the state and in most of them there are many
locations in which astcmishingly satisfactory results

have been attained.

Commercial orchards are being established in a few
localities, some of which are now coming into bearing.

They vary in size from 10 acres to even 100 acres or

more. The very remarkable activity, however, along
horticultural lines has expended itself, in large part,

upon the home orchard. During the last few years,

the growing of fruit for the family table has been
attemiited for the first time in Wyoming, upon thou-
sands of homesteads. New .settlers from the states to

the eastward come with definite notions of what they
will atteiniit and they are meeting with a substantial

degree of success both upon the irrigated and the "dry
farms."
The agricultural land along the water-courses nat-

urally were the first areas to be brought under culti-

vation, since the canals necessary t(j bring the water to

the soils could be easily and cheaply constructed. The
bench areas, or uplands, however, have better drainage

both for water and air, and are more likely to be free

from injurious late and early frosts. These are now
being brought under cultivation and are well adapted
for fruit-growing, though it should be said they are no
better than certain of the bottom lands and foothills

locations. Warm, sandy loams in protected i)laces,

whether on the stream bank or in the valleys among the

foothills, may be depended upon. On the open plains

and table-lands, in most parts of the state, it is neces-

sary to provide windbreaks to protect both tree and
fruit against stiff storms atid desiccating winds.

The great diversity of soil and climate and the differ-

ing degree of protection, gives a gradually diminishing
list of fruits that are hardy and adapted. Beginning
with the most favored localities, tender vegetables,

like tomatoes, melons, cantaloupes and sweet potatoes,

are grown succe-ssfuUy on a commercial scale. Under
these conditions all the hardy fruits that will mature
in a growing season of 150 to ISO days are standard.

As the lands lie at successively higher elevations and
with less favorable exposures or with less natural or

artificial ])rotection, the reliable varieties shade down
to a few of the so-called "iron-clail" ones. At tJ,OCMJ to

8,000 feet, light frosts occasionally occur, even in July
and August. It is, however, a matter of common
observation that with increasing altitude the effect of

frost is less and less marked, so that tender vegetation

which goes down under 1° or 2° of frost at sea-level, at

8,000 or 9,000 feet will stand untouched when night

temperatures are several degrees below the freezing-

point. Potatoes, in the mountain valleys, will bend
under the dense hoar-frost night after night without
injury. Another physiological phenomenon is borne
out by common observation, viz., that plants in the
high altitudes "learn to hurry." The identical species

that in the lower altitutles take the whole growing
season will reach maturity in the successively fewer
growing days of the season at higher levels.

During the past few years, the State Board of Horti-

culture, the State Horticultural Society, and the Super-
intendent of the Horticultural Experimental Farm
have cooperated in compiling a list of the fruits that
may be relied upon. This tentative list stands as below.

It is to be remembered that Wyoming is, horticultur-

ally speaking, very young and therefore further obser-

vation and experiment will no doubt add to and sub-
tract from this.

for aliiliulcK above 6,000 feel.—Apples—Transparent,
Duchess, Tetofsky, Wealthy. Crabs—Siberian, Trans-
cendent, Florence. Cherries—Compa.ss cherries only.

Plums—Sapa, Opata, DeSoto. Currants—Red Dutch,
Fay's Prolific, Champion. Gooseberries—Houghton,
Industry. Strawberries—Dunlap, Crescent.

For altitudes above 4,500 and under 6,000 feet.—
Apples, fall—Transparent, Duchess, Tetofsky; late

fall and winter—Wealthy, Longfield, Patten. Crabs

—

Transcendent, Whitney, Florence. Pears—Douglas,

Idaho, Flemish. Cherries—Compass, Richmond.
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riuins—C'heiioy, Wolf, ll:in.sk;i, Opata. Uju^pliorrios

—

Sunboain. King, 'ruruer. Currants— \'ictoria, Hod
Dutch, White Cirajw^. Goosohorrios—Houghton, Indus-

try. Ciurio. Strawberries—Dunhip, Boderwood, ^^'ar-

ticld, Jessie. (.iraiH-s^-Bcta.

For alliludf^ Mow ^,oOO feel.—.\pples, summer and
fall—Trai\spartMit, Duchess, Tctofsky, (MiarlamolT;

late fall and winter—Wealthy, Wolf" Hiver, North-
western Greeninjj, Windsor, Fameu.se, McInto.sh,
Hamuia, Jonathan. Crabs—Transcendent, Whitney,
Bailey. Pears— Douglas, Idaho, Flemish. Cherries

—

Morello, Richmon<l, Suda, Ktopa, (^omp;iss. Plums

—

Wolf. Cheney, Burbank, DeSoto, Sapa, Opata, H.anska.
Raspberries—Kinn. Turner, Herbert, Banere. Cur-
rants—\'ictoria. Red Dutch, White Grape, Champion.
Gooseberries— Houghton, Industry, Carrie. Straw-
berries—Dunlap, Boderwood, \\'arfiold, Gandy. Grapes
—Beta, Concord (with protection). Dewberries

—

Lueretia (with |)rotoction).

The state maintains an experimental fruit farm at

Lander. The altitude there is about .'),.")00 feet,

—

about midway between the lowest and the highest points
at which fruit-growing is attomi>tod.

The number of plantings at that farm is 2,420 trees,

distributed as follows: Apples, 1(10 varieties, of which
forty-eight have fruited: cr.ibs, twenty varieties, all of

which have fruited; pears, fourteen varieties, five of

which have fruited; plums, twenty-four varieties, six-

teen of which ha\o fruited; cherries, fifteen varieties,

five of which have fruited; prunes, two varieties, one of

which has fruited; apricots, two varieties, one of which
has fruited.

Based upon the results thus far attained, the follow-

ing list of apples is a suggestion from which planters

may select, the arrangement being in the r>rdcr of hardi-

ness or adaptability to Wyoming conditions: Summer
varieties—Transparent, Charlamoff, Linfield, Duchess,
Whitney No. 20, Enormous, Utter, Astrachan, Oka-
bcna, Hutchins, Hibernal, Patten Greening and
Grundy; winter varieties—Wealthy, Peter, Gideon,
Fameuse, Mcintosh, Northwestern Greening, Pewau-
kee, Scott, Windsor, York, McMahon, Wolf, Gano.

Trucking is developing satisfactorily in the vicinity

of several of the larger towns and cities. Everything,
however, is for the home market exclusively, no ship-

ments being made out of the state. Most of the vege-
tables grown are delivered fnsh and dir(;ct to the con-
sumer from the producer's wagon. The principal it(?ms

are lettuce, radishes, peas, beans, beets, carrots, pars-

nips, turnips, cabbage, cauliflower antl, in fact, all of

the usual hardy vegetables.

Public-servUx agencies for horticulture.

The schools for higher education arc all located at
Laramie. The.se include the State University, with its

several schools and de[)artnients, the State Normal
School, the Agricultural ('ollego, the University Exten-
sion Department, and the Stale Experiment Station.

The University was opened in 1SS7 anrl the Agricul-

tural College was an integral i)art of it from the begin-
ning, but the work in agriculture was scarcely organized
till 1891, when the Experiment Station was established.

Since that time, courses in horticulture have been
ofTercd in connection with th<^ work in other depart-
ments. At present, the Experimental l'"ruit Fann at

Lander is cooperating closely with College and Station.
Only a few horticultural bulletins have been issued,

and these are now out of i)rint.

The chief agency for promoting horticultural work
in the state is the State Board of Horticulture, organ-
ized in \'.X)'>. The work of the Board of Horticulture
may Vx; divifled into two categories: (1) the enforc(v
ment of quarantine regulations and the ins[)e(!tion of

nursery stock anrl orchards; (2) the promotion of horti-
cultural developm(-nt along all lines by the dis.semina-
tion of information that will help to safeguard the

industry, and of litoraturo calcvilatt-d to encourage the
growers. Since the primary object has bei'ii t(j encour-
age production for homo consumijtion along safe lines,

the problems conneotod with ])ackiTig and marketing
are yot to bo considoTod. The ])ul)lications of the Board
are ai)))oaring in two series, the biennial reports, of

which five have been issued, ami special bulletins.

A State Horticultural Society was organized in 1907.

The Society maintains a horticultural department in

the ''Wyoming Farm Bulletin," a monthly journal
issued by the Experiment Station.

Statistics {Thirteenth Census).

The ai)proximate land area of Wyoming in 1910 was
02,4()0,U)0 acres. The land in farms was 13.7 per cent
of the land area, or S,54;i,010 acres. Of this land in

farms, the improved land immbered 1,2.56,160 acres;

the woodland, 252,152 acres; and other ununproved
land in farms, 7,034,698 acres. The total number of

farms in 1910 was 10,987, and the average number of

acres to the farm was 777.6. [The total area of the state

is 97,914 square miles.]

The leading agricultural crops of Wyoming are hay
and forage, and cereals. Hay and forage increased in

acreage from 380,769, in 1899, to 585,386 in 1909, when
the ]5roduction was valued at $6,077,3.54, or 60.6 per
cent of the total value of all crops. Cereals increased in

acreage from 50,528, in 1899, to 186,947 in 1909, when
the production was valued at $2,744,502, or 27.4 per

cent of the total value of all crops. The value of the

forest products of the farms in 1909 was $104,259,

and in 1899, $14,700.
Horticultural crops grown in Wyoming are fruits and

nuts, small-fruits, potatoes and other vegetables, and
flowers and j)lants and nursery products. The value of

the fruits and nuts produced in 1909 was $39,806, as

compared with $1,470 in 1899. Small-fruits increased

in acreage from 37, in 1899, to 106 in 1909, when the

production was 96,883 quarts, valued at $13,984. The
total acreage of potatoes and other vegetables in 1909

was 11,266, and their value $856,639. Excluding pota-

toes, the other vegetables increased in acreage from
1,431, in 1899, to 2,9:i3 in 1909, when the production was
valued at $332,120. Flowers and plants and nursery
products decreased in acreage from 7, in 1899, to 6 in

1909, when the products were valued at $13,960.

The total quantity of orchard-fruits produced in

1909 was 18,586 bushels, valued at $;39,774. Apples
contributed about 96 per cent of the quantity, the

production of apples in 1909 being 17,836 bushels,

valued at $37, .580. Apple trees of bearing age in 1910
numbered 27,773; those not of bearing age, 84,024.

Plum and prune trees of bearing age in 191() numbered
4,5()4; those not of bearing age, 7,475. The production

of plums and prunes in 1909 was 659 bushels, valued at

$1,842. Cherry trees of bearing age in 1910 numbered
919; those not of bearing age, 4,0'25. The production of

cherries in 1909 was 08 bushels, valued at $251. The
value of pea<^hes and nectarines, pears, and apricots

produced in 1909 was $30, $6.5, and $6, respectively.

Grapes are of practically no importance, the pro-

duction in 1909 being only 1.59 poimds, valued at $32.

The vines of bearing age in 1910 numbered 74; those

not of bearing age, 1,147. The production of nuts is a
negligible quantity.

The most important of the small-fruits grown in

Wyoming in 19()9 were currants, the acreage increas-

ing from 8, in 1899, to 41 in 1909, when the production

was 38,833 quarts, valued at $4,378. Strawberries

increased in acreage from 19, in 1899, to 24 in 1909,

when the production was 20,895 quarts, valued at

$3,820. The production of blackberries and dewberries

was 149 quarts, valued at $29; that of raspberries and
loganberries 15,213 (piarts, valued at $2,910; and that

of gooseberries 21,513 quarts, valued at .$2,819.

Potatoes, the most important of the vegetables,
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inoroased in acreage from 2,S09, in 1S99, to 8,333 in

1909, when the i)rocluotion was 932,102 bushels, vahied
at S-)24,489. The more important of the other vege-
tables i)ro(luce(l in 1909 were: 32 acres of cabbage,
valueii at $6,289; 16 acres of onions, valued at $3,260;
33 acres of turnips, valued at $2,839; 44 acres of sweet
com, valued at $1,815; 5 acres of tomatoes, valued at
$1,324; 9 acres of watennelons, valued at $1,150; and
5 acres of cucumbers, valued at $700. Small amounts
of green beans, beets, carrots, celerj', parsnips and
I«miiikins were also growni.

The land devoted to the use of flowers and plants
increased from 5 acres, in 1899, to 6 acres in 1909. The
area under gltiss in 1909 was 33,034 square feet, of

which 31,584 were covered by greenhouses and 1,450 by
sashes and frames. The value of the flowers and plants
I)roduced in 1909 was $12,280, as compared with $2,480
in 1S99.

The value of nursery products in Wyoming for 1909
was $1,680, as compared with $215 in 1899.

A's^N Nelson.

Colorado.

The state of Colorado (Fig. 2527) includes the terri-

tory lying between the parallels 37° and 41° north
latitude, and betw-een the meridians 102° and 190° west
longitude. Its surface is diversified by mountains, high
tablelands, plains and valleys, with a range above
ocean-level from 3,400 feet on the eastern border to

over 14,000 feet in many of the higher peaks. It is

traversed in a generally north and south direction by the
great Rocky Mountain range, and is thus divided into

two well-marked, though unequal, divisions. The main
continental divide is supplemented by several well-

defined ranges and by numerous mountain spurs, be-
tween which at altitudes ranging from 5,000 to 10,000
feet he four large and several small parks and valleys,

which were originally utilized as hay-ranches and for

stock-ranges. At present, many of these mountain
vallej'S are the most important farm lands of the state.

The tillable lands of the state are scattered more or
less over the mountainous areas, as well as in the val-

leys of the Great Plains region. As the rainfall over the
tillable area of Colorado is, for the most part, not above
13 to 15 inches, the larger part of the important agri-

cultural production is by irrigation. Irrigation being a
necessity, the lands useful for horticultural purposes
are those which are reasonably level, either in the bot-
tom-lands or on the mesas bordering the valleys, and
which were at one time the bottom-lands along the
streams. The first ditches were constructed cheaply and
for the irrigation of bottom-lands only. Later, the idea
of utilizing the higher mesas gave rise to great canal
.systems and made productive vast tracts of fertile soil

both in the plains district and in the great basins of the
mountain districts.

The main horticultural develoi)ments of Colorado
are shown in the outline map. Fig. 2.527, as follows: (1)

strawberries; (2) potatoes; (3) dewberries; (4) orchard-
fruits; (5) orchard-fruits and potatoes; (6) orchard-fruits,

potatoes, onions; (7) apples, peaches; (8) potatoes; (9)

apples, cherries, plums; (10) vegetables; (11) orchard-
fniits; (12) raspberries; (13) greenhouse interests;

(14, 15) fruit and vegetables; (16) apples, cherries,

cantaloupes.
Owing to differences in latitude, altitude, and climatic

conditions, the irrigable regions of the state are natu-
rally separable into three divisions. These divisions are
the Northern, which embraces the drainage basin of the
•South Platte and its tributaries, including Clear Creek,
Boulder Creek, St. Vrain, Big and Little Thomp.son, and
the Cache la Poudre. The Southern, or Southeastern,
embraces the valleys of the Arkansas and its tribu-

taries. The Western and Southwestern, which are more
or less the same, embrace the valleys of the Grande and

its tributaries, the Uncompahgre and Gunnison in

Mesa Delta and Montrose counties, and a great tract

of land extending from Montrose around the sjjur of the

San Juan Mountains, including the valleys of the San
Miguel, Dolores, Mancos, La Plata, Animas, Florida,

Pine, Rio Piedra, and the San Juan. These rivers drain

the territory included in western Montrose, San Miguel,
Dolores, Montezuma, La Plata, and Archuleta counties.

Other horticultural regions that are still largely un-

developed are the valleys of the Yam|)a or Bear River
in northwestern Colorado and the White River in Rio
Blanca County.
The apjile is the leading fruit of the northern Colo-

rado district. All the standard varieties are grown,
though probably there are more Ben Davis trees than
any other one variety. The cherry is the fruit of next
importance and gives promise of becoming the leader,

as the sour cherry is adapted to the conditions in north-

ern Colorado and is more successfully grown without
irrigation than any other fruit. The estimated acreage

2527. Colorado, with the parts developed ia

horticultural products.

of fruit in this district is 15,000 acres. Plums are more
or less successfully grown in northern Colorado. Of
these, the so-called native plums, or those varieties

derived from Pruyius americana, are most hardy and
successful; many varieties of Prunus doniestica are also

grown.
In the Southern district the counties most promi-

nent in fruit-culture are Fremont, which is at the base of

the mountains in the Arkansas Valley, Pueblo, and
Otero. Fremont County is one of the oldest and most
important fruit districts of the state. What are sup-
posed to be the oldest orchards of the state are located

near Florence. In this district the apple is the most im-
portant fruit, followed by the cherry and plum, as in

northern Colorado, and some peaches arc grown in

Otero County b)' protecting the trees during the winter.

This protection is given by laying down the trees and
covering with soil. The total area in fruit in the South-
ern district is approximately 25,000 acres.

In area devoted exclusively to fruit-growing and in

importance of the product, the west slope easily leads

other parts of the state. The largest solid areas devoted
to fruit-growing are in Mesa, Delta, and Montrose
counties in the valleys of the Grand, the Gunnison and
Uncompahgre rivers. In these districts there is a great
range of altitude, as fruit is grown as low as 4, .500

feet at Grand Junction and at as high an altitude as

7,000 feet at Paoniaand Cedarcdge. In the narrow
canon at Palisade is one of the most remarkable peach
districts of the countrj'. Here in a canon with walls on
the north 2,000 feet high, peaches are grown at their

best. The areas of fruit-production in these districts

are rapidly increasing. The Gunnison Tunnel, an
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irripition projoct in tho riu-oinivilifiro \';illcy, furnishes

wator for I'm, IKK) aoros of land. Dlhcr tlilchcs and pro-

jiH-ti\l canals in the Cirand Valley arc still more ex-

tonsivo, so that all told, the irricatiil area of these three

river basins approxinvitcs lilW.OOO acres.

The leading fruit of the west slope, as of otlier dis-

tricts, is the apple. .Ml varieties are grown, altlunigli the

Jonath!Ui, Rome Beauty, Wine,sa|). t!ano or Black Ben
Davis, arc coming to be the leading varieties. Bears are

grown extensively in this district, cxce|)t where the

blight hiis destroyed the trees or made ])ear-gnnving

unprofitable. Both the sweet and sinir cherries arc

grown succcssftiUy. Of these, Montmorency and
Knglish Morello arc the leaders among the sour cherries

and Xajioleon and Black Republican, of the sweet.

cherries. Peach-growing is largely limited to the Pali-

Siuie and the so-called North Fork districts in the neigh-

borhood of Paonia. The Elberta is at present the lead-

ing variety. Plums, both tlie American and European
species, are grown extensively.

The fruit dist rict-s of t he southwestern part of the state

have not developed so rapidly as those of the western

slope, largely owing to a lack of railroad facilities.

Montezuma County has for several years been ro-

nowne<l for its excellence of fruit, and large plantings are

being made there. The area adapted to fruit-growing

in this Southwest district, which is from 100,000 to

200,000 acres, is as yet largely undeveloped and will

require immense irrigation projects to bring it up to its

possibilities of production. The area of the West and
Southwest District approximates 65,000 acres planted

to fruit.

Owing to the remarkable diversity in altitude, pre-

cipitation, soils, temperatures and exposures incident

to its mountainous surface, Colorado has developed

manj- peculiarities in horticultural crops. One of the

most marked of these is the strawberry-growing in-

dustrj' of the Steam Boat Springs district of the north-

western part of the state. The climate is normally cool

and the winter snowfall is heavy, lying on the ground

from early fall till late spring. This gives perfect winter-

protection to the plants. Their growth during the short,

cool prowing-sea-son is remarkable. The fruit, which is

abundant, large and of good quaUty, begins to ripen

July 1 to 10 and continues well into August. At present

there are only a few hundred acres of strawberries in the

district, but the planting is rapidly increasing.

In the Plateau Valley, a few miles above Grand Junc-

tion, under climatic conditions somewhat similar to

those of the Steam Boat Springs district, there has

developed a rather unique industry in the way of dew-
berry-growing. There in the deep, rich, cool soils the

dewberry attains a remarkable degree of excellence and
pro<luctivity. Distance from railroad and the perishable

nature of the fruit have prevented this crop from assum-

ing extensive proportions, although the work has been
profitable to a few individuals.

The red raspberry ha.s been a profitable crop in

various fruit districts of Colorado, particularly in the

vicinity of I.yOveland. The strong, fertile soils, con-

genial climate, and moisture suppUed by irrigation,

combine to make a luxuriant growth of vines and heavy
yields of fine fruit. In order to avoid the drying and
killing effects of the arid winters, the practice is fol-

lowed of laying down the canes and covering them with

soil during the dormant sea.son.

The potato is in point of value, wdth the possible

exception of the apple, the most important of the horti-

cultural crops of Colora<lo. There are many peculiari-

ties in its adaptability to the conditions of soil and
climate and the distribution of its production over the

state. The climat,c and soil of the higher mountain
valleys are exceptionally congenial, possibly because
they are similar to its habitat in the high altitudes of

the Anrles Mountains of South America. One species,

Solarium Jamesii, is native to the mountain plateaus of

Archuletta and La Plata counties in southern Colorado.
Only a small part of the irrigated land of Colorado,
however, is adapted to the growing of potatoes and
but relatively small sections outside the high mountain
valleys can produce jiotatoes at all successfully. For
some reason, as yet not understood, the potato caimot
be depended upon to make tiiliers on a large part of

the best lands of the lower altitude districts. The more
imjiortaiit ])otato-growing areas, in point of total

production, are: the Greeley district, with a normal
acreage of 3"),000 to 40,000 acres, in the plains

territory of north(>rn Colorado; the Carbondale ilis-

trict at the jtmction of the Roaring Fork and the
Crystal rivers in tiarfield Coimty; the Uncompahgre
and North Fork valleys in Montrose and Delta coun-
ties; ami the San Luis Valley, a mountain valley above
7,000 feet in altitude, comprising more than ;?,000,000

acres in the southern part of the state. Other small
valleys in the mountain areas are equally important
in respect to yiekls and quality of i>r(iduct. No district

in the L'nited States gives greater average yields than
arc obtained by some of the better growers in these
mountain valleys. From :?00 to 400 bushels an acre on
large fields are not uncommon average yielils, and this

without the use of any fertilizer. A large part of the

available potato lands of these high mountain valleys

are as yet undeveloped and the acreage planted to this

crop is rapiilly increasing.

The cantaloupes grown at Rocky Ford and other
points along the Arkansas Valley in Colorado have
brought that district to the attention of the whole
country. The natural adaptability of the soils and
climate is such that the cantaloupe has become the

leading "hoed" crop in general rotation with grain and
alfalfa, over a large area of land. Thousands of cars of

cantaloupes are shipped each year from the Rocky
Ford territory and the market extends over all parts of

the United States. The cantaloupe is also grown, for

distant markets, in the Grand Junction district on the

West Slope and, for local markets, in the Greeley dis-

trict.

Cabbage-growing, on the East Slope, for distant

markets is an industry of increasing importance. The
northern Colorado irrigated district, with Greeley as a
center, is now producing heavy yields of cabbage that

are .shipped to markets in the cotton- and grain-belt

states. Wakefield and Winnigstadt are grown for

early shipments, while Scott's Cross, Flat Dutch and
Ballhead are the most common late varieties. The high-

altitutle movmtain districts are also well adapted to the

growing of heavy yields of good-quality cabbage, but
the transportation facihties are such that no consider-

able industry in cabbage-growing has been developed.

The onion is grown, not only for home use and local

markets, but its production as a crop for shipping into

distant markets has in several districts become of con-

siderable commercial importance. The districts where
onion-growing has become established as a permanent
industry are Greeley, Pueblo and Caiion City on the

East Slope, with Olathe as a center in the Uncompahgre
Valley in the western part of the state.

One of the vegetable crops to which the irrigated

lands of Colorado are admirably adapted is celery.

Tliis vegetable is being grown for local consumption in

all parts of the state. The growing of celery for distant

markets is steadily on the increase, and is being found

generally profitable, in the region above Denver, Pueblo

and near other towns where stable manure can be

procured for fertilizing the land.

Peas grow well in all the higher parts of the state. In

the San Luis Valley, the Canada field pea is grown
extensively as a field crop for feeding sheep and hogs.

The garden pea is grown for the canning industry in

tlie vicinity of Longmont, Loveland, Greeley and Ft.

Lupton, at which places canneries are located. Other
canning crops are also grown in these same districts, as
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beans, tomatoes and the like, but the poa is by far the

most important.
Another liorticultural erop that gives promise of

future importance in Colorado is cauliflower. This
vegetable, like the cabbage, thrives better as the alti-

tude becomes higher, and is grown to perfection at 7,000
to 9,000 feet. Orowers in the high altitudes frequently

grow individual "flowers" weighing from six to ten

pounds, perfect in every way, and many growers claim
that a yield of 20,000 pounds an acre is not difficult to

obtain.

The florist and forcing industries of the state are

limited for the most part to the growing of flowers and
vegetables for local trade only. Each city or small town
has one or more greenhouse plants and the larger cities

of Denver, Pueblo and Colorado Springs have extensive

forcing and greenhouse establishments.

The larger part of the flowers and shrubs common to

the northern sections of the United States must be
included in the list of outdoor plants for Colorado.
Their use, however, is limited largely to the home and
town or city parks. Most Vjiennials and herbaceous
perennials that are grown in the North grow well in

Colorado at the altitude of Denver and in many ca.ses at

much higher altitudes, though some shrubs need more
or less winter protection to prevent killing back to the

ground. Many ornamental shrubs and trees that are

native to the mountains of Colorado are used as orna-

mentals both in Colorado anfl elsewhere. The arid

lands of the plains and moimtains abound with many
beautiful trees, shrubs and plants which would be of

value for transplanting as ornamentals but for their

tendency toward slow growth, which has made it

possible for them to exist under the arid conditions of

that climate.

Most vegetables, fruits and flowers that are adapted
to a cool climate are at their best in the larger part of

the irrigated sections of Colorado. Eighty-five per cent

of all the days of the year are cloudless and in the cool

dry air, fungi are not generally troublesome as compared
with the more humid parts of the United States. Plants
that require a warm climate or a long season, as the

tomato, cucumber and sweet potato, are grown suc-

cessfully in the warmer parts of the state, but for the

most part such crops have not made the marked show-
ing that has been made by the fruits and vegetables

adapted to a cooler climate.

Few individuals stand out prominently as having
been especially instrumental in the development of

Colorado horticulture. Jesse Frazior, of Florence, was
one of the first men of the state to plant apples exten-

sively. In 1864 he brought trees from Missouri and his

orchard still bears evidence to the care and skill with
which it has been handled. Capt. B. F. Rockafellow,
of Caiion City, whose orchard of apples and cherries,

planted about forty years ago, is still producing profit-

able crops, was also instrumental in the development of

fruit-growing in that district. J. S. McClelland, of Fort
Collins, was one of the earliest and most successful

nurserymen and orehardists of the state. His trials of

varieties and methods of culture did much to make
fruit-growing a success in that region. \V. S. Coburn,
of Paonia, who was for several years president of the
State Horticultural Society, was one of the first of the
West Slope growers to plant heavily, as was also Mr.
Steele who planted one of the first orchards in the Grand
Junction district.

Public-service agencies for horticulture.

The development of all the different horticultural

activities in a climate totally difTerent from that of the
older parts of the country, necessitated the solution of

many new problems. From time to time public-service

agencies have been created to take care of these prob-
lems. In 1879 an act of the State Legislature created a
Board of Agriculture whose duties were largely to

organize and control a State College of Agriculture.

The same year, the College was established at Fort

Collins in northern Colorado, according to the Land-
Grant Act of Congress of 1862. The College, together

with the State Agricultural Experiment Station which
was organized in 1887 and established at the same
place, has done much for the horticultural interests of

the state. The niunbers of the horticultural staff of the

College and Station has varied with the support given

the institution by the state. At present it comprises

four men, all located at Fort Collins. Up to the present

time fifty-six bulletins have been issued by the Experi-

ment Station that relate to or have a direct bearing on
the horticultural problems of Colorado.

Instruction in horticulture is given among the farmers

of the state through the agency of farmers' institutes,

and one-week short courses in horticulture are held in

the various horticultural centers of the state. Horti-

culture is also taught in many of the graded and high-

schools of Colorado.
A State Horticultural Society was organized in 1880

which is still active. In 1903 a bill was passed by the

Colorado Legislature estabUshing a Board of Horticul-

ture, the object of which was similar to that of a State

Horticultural Society. The 1913 Legislathire abolished

this Board and created in its stead the office of State

Horticulturist. By the provisions of this act, the

Horticulturist of the State College is State Horticul-

turist and his duties are to assist the horticulturists of

the state by giving them advice or investigating such
problems as may arise.

An act of the Legislature of 1909 made the Ento-
mologist of the State Agricultural College, ex-officio,

State Entomologist. The duties of this office are to

inspect all nursery stock grown or shipped into the

state and to destroy or reject all found infested with
injurious insects or fungous diseases.

Statistics {Thirteenth Censiis).

The approximate land area of Colorado is 66,341,-

120 acres. Of this area, there are 13,532,113 acres in

farms, or 20.4 per cent of the land area; 31.8 per cent of

the farm land, or 4,302, 101 acres, are improved; 891,698
acres are in woodland, and the unimproved land in

farms totals 8,338,314 acres. The number of all the

farms in 1910 was 46,170. The average acreage to the
farm was 293.1. [The total area is 103,948 square miles.)

The leading agricultural crops are cereals, hay and
forage, sugar crops, and broom-corn. The acreage of

cereals in 1909 was 1,057,905, as compared with 525,299
in 1899, showing an increase of 101.4 per cent. The
value of the cereals in 1909 was .S14,7S7,519. Hay and
forage in 1909 occupied 1,285,064 acres, as compared
with 9.52,214 acres in 1899, an increase of 35 per cent.

The value of hay and forage produced in 1909 was
.$17,282,276. Sugar crops are significant in that the

acreage has shown an increase of 9,615.7 per cent in the

period from 1899 to 1909. The acreage in 1909 was
111,251; in 1899, 1,145. The value of the sugar crops

in 1909 was S6,104,672; in 1899, $27,818, showing an
increase in value of 21,844.8 per cent. The acreage of

broom-corn in 1909 was 5,631; in 1899, 1,241, showing
an increase of 353.7 per cent. The value of forest prod-
ucts from the farms in 1909 was $305,719; in 1899,

.$113,0.'>5.

The leading horticultural crops of the state are fruits

and nuts, vegetables, including potatoes, sweet pota-

toes and yams, flowers and plants and nursery prod-

ucts, and small-fruits. The value of all fruits and nuts

in 1909 was $4,680,142, or 9.2 per cent of the total value

of all crops grown; vegetables in 1909, including pota-
toes, .sweet potatoes and yams, were valued at $6,058,-

939, or 11.9 per cent of the total value of all crops.

Flowers and plants and nursery products in 1909 were
valued at $.')40,775 as compared with .$2(;4,415, their

valuation in 1899. The acreage of small-fruits in 1909
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W!»s "J.S'Jt), !Ui inort'iise of 20.0 per cent since 1899, ami
their value $39S.S36.

Apples art" the most important of the orcharil-fniits,

with poaches ami nectarines ranking second. In 1911),

the apple trtvs of hearing as;e lunnheri'd l.tiSS, 12.");

thos»" not of bearing age, l,tl72,914. The i)ro(luction of

apples in UX19 was 3..V)9.l)94 Imsliels, valued at SH, l()."i,-

442. The peach and nectarine trees of hearing age in

1910 niimberi'd 79:5, :572; tliose not of bearing age, IU)(),-

001. The (iroduciion in 1909 was t)92,2.")S bushels,

valuctl at S7l)4,.")t>l. The otlier orchard fruits and their

protluction ami value of their products in 1909 follow:

pears, 132,530 bushels, valued at $210,08.'); plums and
pmnes, SI, .539 bushels, valued at fSl,3.')4; cherries,

88,937 bushels, valued at $173,895; apricots, 11,403
bushels, valuixi at S15,t).>S.

The number of grai)e-vinos of bearing age in 1910 was
254,292: tho.se not of bearing age, 101,332. The pro-
duction in 1909 wa.s 1.037,014 pounds, an increase of

77 per cent over the production in 1899. Tlie value of

the grape products in. 1909 was $28,026.

The quantity of nuts produced in 1909 was 7,796
pounds, valued at $324. Tlie nuts inchuled in this

grouping are Persian or English walnuts, black wal-
nuts, almonds, chestnuts, pecans, Japanese walnuts,
hickory-nuts, filberts, hazelnuts, and others.

Of the small-fruits grown, nisijberries and logan-
berries are the most imi)ortant in value, with straw-
berries second. Consideretl from the standpoint of

production this order is reversed. The acreage of straw-
berries in 1909 was 1,326, producing 1,074,923 quarts of

berries, valued at .$156,059. The acreage of raspberries
and loganberries in 1909 was 801, producing 1,650,785
quarts of berries, valued at $156,668. Other small-
fruits, their production and value were, in 1909: black-
berries an<l dewberries, 227,598 quarts, valued at
$27,833; currants, 493,726 quarts, valued at $:59,9:55,

and gooseberries, 247,956 quarts, valued at $18,341.
The acreage in each case in 1909 was, 195, 226, and 122
acres respectively.

Of the vegetables, the potatoes, sweet potatoes and
yams were the more important. The acreage of the
potatoes, sweet potatoes and yams in 1909 was 85,860,
an increase of 94.7 per cent since 1899. The production
was 11,783,501 bushels, valued at $3,709,:i05. Other
vegetables in 1909 occupied 32,422 acres, producing
products valued at $2,349,634. The acreage and value
of the more important vegetables in 1909 follow: 2,568
acres of cabbage, valued at $180,964; 3,970 acres of

cantaloupes and inuskmelons, valued at .$334,291; 3.57

acres of celery, valued at $110,114; 577 acres of onions
valued at $64,665; and 1,646 acres of tomatoes, valued
at $138,339. Other vegetables grown are asparagus,
green beans, sweet com, cucumbers, lettuce, green peas,

turnips and watermelons.
The acreage devoted to the growth of flowers and

plants in 1<«J9 was 1.54; in 1899, i:{7. The area under
gla-ss was, in 1909, 1,340,824 square feet, of which
1,244,425 were covered by greenhouses and 96,399 by
Hashes and frames. The total value of flowers and
plants produced in 1909 was .$468,085.

The acreage occupied by nursery establishments was
241 in 1909, as compared with 497 in 1899, showing a
decrease of 51.5 per cent. The value of the nursery
products, however, increased 9.3 per cent during that
time, from $65,936 in 1899 to $72,090 in 1909.

E. R. Bennett.

New Mexico.

New Mexico (Fig. 2.528), though rich in mineral
resources and in its salubrious climate is, nevertheless,
an agricultural commonwealth. Because of its loca-
tion in the .southwestern part of the United States, it is

Bornetimfst thought by persons not famihar with its

tofjography and other physical conditions that it must

have a tropical or at least a .semi-tropical climate. This
would prol)ably be ti'ue if it were not for its great ele-

vation. The high altitude gives New Mexico a temper-
ate zone climate suitable for temperate zone fruits

and other plants. New Mexico is mostly a country of

inoimtains, \'alleys anil prairies. Spurs of the Rocky
Mountain system extenil from north to south through
the central ami western parts of the state. The extreme
eastern i)art, with an altitude varying from about 3,000
feet in the extreme st)utht'ast corner to about 5,000 feet

in the northeast part, ])artakes more of the nature of a
prairie country. This part has a larger average rainfall

than the central and western agricultiu'al valleys and
during the last ten years it has developed extensively
into a dry-farming section. The rainfall, however, is

not enough to insiu'e satisfactory results in the growing
of fruits and vegetables, particularly on a commercial
scale.

Some of the higher horticultural districts in which
many fruits and vegetables succeed, range from 6,000
to 7,500 feet. This is the altitude of such places as

Santa Fe, Mountain Park, Cimarron, Las Vegas and
Taos; while the Roswell, Carlsbad, Las Cruces, Socorro,

Albuquerque and Deniing districts, in which horticul-

ture has developed into a high state of cultivation, have
altitudes varying from 3,100 at Carlsbad to 5,000 feet

at Albuquerque. Perhaps the average height of New
Mexico vallevs and irrigable areas varies from 4,000
to 5,.500 feet."

New Mexico is a large state, ranging fourth in size.

On account of its being practically in the center of the
arid section of the I'nited States, however, it is

impossible to utilize all of its large acreage for agricul-

tural purposes. Only the places which can be irrigated,

in the extreme eastern part of the state and any parts

in between the mountains which get a fairly large

amount of rain can be brought into cultivation. Out of

its large acreage, it is now pretty well known that about
3,500,000 acres are irrigable and that 10,000,000 acres

are claimed to be adaptable for dry-fanning crops.

Since practically all of the truck and fruit crops have
to be raised under irrigation, this discussion will be
limited to those agricultural districts which are being
developed by irrigation. Wherever water for irrigation

may be had, either from rivers, reservoirs, springs, or
wells, it is reasonably safe to expect good results from
certain horticultural jilants. Almost every county in

the state has one or two districts in which horticultural

operations may be conducted very successfully. The
accompanying map gives the larger fruit-growing dis-

tricts in the state, eleven in number. District No. 1

takes in part of Grant and Luna coimties; district No. 2
takes in all of the Rio Grande Valley from Santa Fe
down to the Texas line; district No. 3 is found mostly
in Otero County around Alamogordo, extending some-
what into the mountains; district No. 4 includes all

of the little mountain streams in Lincoln and Chaves
counties; district No. 5 includes all of the Pecos Valley;

district No. 6 takes in all of the mountain streams in

northern New Mexico, mostly in northwestern and
southern Colfax County; district No. 7 is found in

Mora and San Miguel counties, in the southern and
northwestern parts; district No. 8 includes parts of

Santa Fe and Rio Arriba counties along the Rio Grande
Valley and mountain streams; district No. 9 includes

the old Taos Valley and the little mountain streams in

Taos County; district No. 10 is located in the north-

western corner of New Mexico, mostly in San Juan
County; district No. 11 is the Portales district in

Roo.sevelt County, being developed by pumping.
At the pn'sent time the leading horticultural indus-

tries are fruit-growing and truck-gardening, fruit-grow-

ing being the leading and most important one. The
horticultural districts in New Mexico, on the whole,

are better suited for fruit-growing than for truck crops.

The lca<ling fruits are apples, peaches, pears, |)lums, and



NORTH AMERICAN STATES NORTH AMERK^AN STATES 2267

grape.s. Some cliprries and quinces are also grown. In

the l;ist ten years, nuicli interest has developed in

apple-growing. Many large a|)|)le orchards have been

and are being planted in practically all of the horticul-

tural districts. From all indications, it is safe to saj'

that Xew Mexico will yet be an a|)])le-producing state,

tliough pears and peaches will also be grown on a large

scale. The principal apple-growing sections at the

presoiit time may be found at Roswell, Dexter, Artesia,

Hope Moimtaiii Park, Three Rivers, Cimarron, Taos,

Espanola, Santa Fe, Albuquerque, Socorro, Las Graces,

Mesilla Park, .\ztec, and Famiington.
New Mexico has many different kinds of climate and

soil and for tliis reason it is impossible to make any
definite statements as to the adaptability of varieties

to all ot the horticultural districts. As a

matter of fact, it is found that certain varieties

do better in certain parts of the state than in

others. The most widely grown varieties in the

state seem to be, at the present time, Red
June, Early Harvest, Yellow Transparent,

Maiden's Blush, Ben Davis, Mammoth Black

Twig, Gano, Black Ben Davis, Winesap, Jona-

than, Arkansas Black, Rome Beauty, and
White Winter Pearmain. In the lower and
warmer parts of the state, the Jonathan, Iving

David, Ben Davis, Gano, Black Ben Davis,

Winesap, Mammoth Black Twig, and Arkansas
Black are among the leading varieties. In the

cooler and higher altitudes these same varieties

are popular, with the exception of the Mam-
moth Black Twig, King David and Arkansas
Black. In place of these, Stajinan Winesap,
Delicious, Grimes' Golden and White Winter
Pearmain arc used. In the lower and warmer
valleys, the Delicious apple varies very ma-
terially from the original Delicious tjT^e.

There are not so many pears being grown
as there are apples, but- in some of the horticul-

tural valleys there is a marked interest being

taken in growing this fruit. At the present

time in district No. 2, particularly in the Mesilla

Valley, many orchards are Ijeing planted to the
Bartlett pear. So far this fruit has not been
threatened by the dreax^led pear-blight. The
climatic and soil conditions seem to be partic-

ularly well suited to the pear in some of the

lower and warmer districts. In 1914 the first two
carloads of fancy Bartlett pears were shipped

to New Orleans markets from young orchards

in district No. 2. This industry promises to

become a very important one. Asicle from the Bartlett,

the Doj'cnne d'Ele, Howell, Clapp Favorite, Flemish
Beauty, D'Anjou, Winter Nelis, and Winter Bartlett

comprise a good list of varieties of pears to plant in

New Mexico. So far the Bartlett orchards have not
shown any indications of trouble due to sclf-sterilitj' of

the variety. However, to be on the safe side, there

should be at lea.st two varieties used with the Bartlett,

if lOr no other purpose than for cross-pollination.

These varieties may be the D'Anjou, the Winter
Bartlett, or Winter Nelis.

The peach probably holds second place among the

orchard-fruits grown in the state at the present time.

It the lower and warmer valleys this species grows very
well and blooms very heavily. The greatest drawback
to the peach is the injury to the blo.ssoms or young fruit

from the late spring frosts. This injury may be miti-

gated to some degree by the proper and judicious use

of smudge pots. Peach-growing is conducted on a com-
paratively large scale in districts Nos. 2, '.i, .5, ami 10.

The largest commercial peach orcharfls are to be found
at Carlsbad, Tularosa, Las Cruces and Farmington.
Most of the varieties that have been tried seem to do
well, but the following is a list which has become .some-

what popular and the varic ties are jjiven in tlie order

of their ripening,—Alexander, Hynes' Surprise, Texas
King, Mamie Ross, Carman, Elberta, Late Crawford,
Crothers, and Salway. The Alexander and Hynes'
Surprise are the latest-blooming varieties and are the
earliest to ripen. Because they are very late in bloom-
ing they arc, as a rule, the surer bearers. The Texas
King, Mamie Ross and Crothers are medium late in

blooming and, as a rule, are sure bearers. In this class,

so far as blooming is concerned, may be listed the Late
Crawford and Salway. Tlie earliest blooming com-
mercial variety is the Elberta, and this peach fails

oftener to bear than any other variety. Experiments
show that it is not safe to coimt on more than one full

crop in five years. The new peach, the J. H. Ilale, which
is very promising in many respects, appears to be an

O so 100

Kew Mexico, with the main agricuiiural and horticultural districts.

(Irrigated districts.)

early bloomer, blooming as early, if not earlier, than
the Elberta.

The apricot is one of the hardiest and most resistant

fruit-trees to imfavorable conditions, but all of the
varieties tried bloom entirely too early to escape the

late spring frosts, and for this reason it is not considered

a profitable fruit to grow.
Districts Nos. 1, 2, 'A, 4, 5, 8, and 10 seem to be well

suited for plum-growing. Almost any variety of plums
seems to grow well in most of these districts. Varieties

of the European group are best suited for New Mexico
conditions, as they are extremely late bloomers. As
a rule they bloom as late, and in some cases later, than
the apples. Coe's Golden Drop, JeiTerson, Imperial
Gage, Green Gage, Pond's Seedling, Yellow Egg,
Shippers' Pride, Robe de Sargent, German prune and
French prune are among the leading varieties. The
Japanese plums bloom entirely too early and for this

reason they can hardly be expected to bear a satis-

factory crop more than once in every five years. In
this groui) of plums may be found some of the best
eating and early ripening varieties. The Japanese
plums are not considercfl profitable to grow. There are

a number of satisfactory native phnns. In this group
may be fovmd a wider range of blooming periods than
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in any other gi-oup. A few of the later blooininj; viuii'-

ties are the Wild Goose, Omaha, Waylaiui, Ciolden

lieaiily ami N'ietor.

Cherries are not growii on a larsie scale at tlu' jjrcsent

time, though trees of the sour vaiielies may be found
growing in almost all of the fruit-firowiiin districts. The
sweet cherries do not seem to do nearly so well as the

sour varieties. The Ostheiin, Early Richmond, Mont-
morx^ncy and Knglish Morello are some of the more
jiopular sour cherries. The cherry trees, as well as the

plum trees, are comparatively short-livtHl ami in the
lower and warmer valleys they are more or less subject

to svui-scald.

The area devoted to grapes is not very large, though
favorable climatic and soil conditions may be found in

jlifferent horticultural districts. In the cooler and
higlier altitudes, the conditions are favorable for the
American varieties, though very few American grapes
are, at the present time, being grown in New Mexico.
These varieties may be grown verv satisfactorily in

districts Xos. 1, 4, .3, G, 7, S, 9, 10, and 11. More grapes
have been grown in district No. 2 than in all of the
other districts ])ut together. Varieties of the vinifera

grape seem to be very satisfactory. Large vineyarils are

to be found in this locality, mostly of the old Mission
grape. During later years, Thompson's Seedless, Chas-
eelas, RIack Ilamhurg, Muscat of Alexandria, Purple
Damascus, Black Cornichon, Tokay, and Black Ferrara
have been atlded to these plantations. The Euro])ean
grape grows and bears very satisfactorily, but it is soine-

what tender and is liable to be winter-killed occasionally.

Much has been said about growing the date palm and
figs in New Mexico. The winter temperatures are much
too low, even in the wanner and lower valleys of the
state, for the date palm to grow. The plant makes a
good growth in the summer but it cannot stand the

winter temperatures. The fig is a little more hardy and
will stand zero temjjeratures frequently in the lower and
warmer valleys. While the fig tree cannot be grown on
a commercial scale, a few specimens may be planted in

home plantations in southern New Mexico. The best
results from the.se trees can be secured when they are

planted either on the south or east side of a house or

wall. WTicn planted on the north or west side of the
house, they are more liable to be winter-killed.

The .small-fruits can be grown very satisfactorily.

At the present time there are no large plantations in the
state. On the whole, the best .small-fruits are to be
found growing in the higher districts. Strawberries,

gooseberries and currants do well in the lower and
warmer valleys and at the present time there is con-
siderable interest being taken in strawberry-culture.

While, up to the present time, most of the horticultural

industries have been the growing of fruits and vege-
tables, nursery and floricultural work is now attracting
considerable interest. In the last two or three years a
few nurseries have been started, mostly in district

No. .5. Not much attention has been given, so far, to

nut-culture in this state, though a few small experimen-
tal orchards of pecans, as well as a nvmiber of almond
and English (Per.sian) walnut trees, have been set out.

Many vegetabhs can be grown satisfactorily. Among
the most promising ones are asparagus, cantaloupes,
melons, tomatoes, onions, sweet potatoes, red pei)pers,

cauliflower, cabbage, spinach, peas, and beans. Because
of the great distance to largo vegetable markets, it is

necessary to grow those vegetables which are less per-
ishable and can stand shipping a long distance. Spinach
in di.stricts Nos. 1, 2, 3, and .5, can be grown very satis-

factorily, partif.njlarly in the southern parts of districts

Nos. 2 and o. From there it may be shipped to the
northern and eastern markets during .Jamiary, I'ebru-
ary and March. Spinach in these districts yields from
two to four tons an acre.

Sweet potatoes are grown all over the state, wherever
irrigation is possible. Such varieties as the Southern

Queen and lied and White Bermuda grow very large
and produce from 15,000 to 20,000 pounds an acre. The
Yellow Nansemond and Yellow Jersey are the best
conunercial varieties, but. they are not so large, yielding
about l.'i.OOO jiountls an acre.

One of the most promising vegetables that will stand
long shipments is the onion. Most of the varieties of

onions will grow well; in the higher and cooler districts,

varieties of the American type, such as the Brown
Australian, Yellow Danvers, Red Weathersfield and
White Globe are the most suitable. These varieties are
more jmpular in the local markets than the larger grow-
ing kincis, but are not considered so profitable when
they have to be shijjped to eastern markets. On the
other hand, the large-growing and mild varieties, such
as the Giant Gibraltar, White Tripoli, and Denias are
very suitable for the warmer and lower valleys, par-
ticularly in districts Nos. 1,2, 3 and 5. The Denia onion
is being grown in fairly large quantities in these districts.

Chile, or [lepper, is a vegetable that has been grown
for many years by the Mexican gardeners. It does
exceedingly well, particularly in the lower and warmer
valleys. The season in the high(>r altitmles is not long
enough for it to ripen satisfactorily. Under favorable
conditions it will produce a very large crop. The chile

may be used in the green stage or in the red ripe form.
It can also be canned in the green stage. The ripe chile

may be used in the pod or powder form.
Tomatoes are grown rather extensively in districts

Nos. 1, 2, 3 and 5. At Lakewood there is a tomato
cannery, which is putting up some very good tomatoes.
In the higher altitudes the season is not long enough for

tomatoes to ripen satisfactorily.

Many other vegetables can be grown, and many of

the more perishable ones are grown by tlie local truck-
growers for local or nearby markets.
One of the first crops that the new farmer usually

tries to grow, and the one that he first fails with, is the
Irish potato. Unless he is at an altitude of about 7,000
to 8,000 feet, he is not likely to succeed very satisfac-

torily in the growing of Irish potatoes. For one reason
or another, Irish potatoes do not produce satisfactory

yields in the lower and warmer parts of the state. The
best potato-growing districts in New Mexico are found
in the higher and cooler parts. New Mexico grows a
large amount of potatoes at these higher altitudes, but
practically none is grown in the lower and warmer
valleys.

The Catholic priests first set out plantations of Mis-
sion grapes up and down the Rio Grande Valley in the
early periods. Later such early settlers as T. J. Bull,

Thomas Casad, Rafael Ruelas, Rafael Bermudas and
Roman Gonzalez were prominent figures in the devel-
opment of horticulture in district No. 2, while the late

Archbishop Lamy and Caspar Ortiz, James J. Johnson,
and Major Sena were among the early settlers to take
much interest in the horticulture of district No. 8; and
W. L. Thomson, and A. Ancheta were the pioneers in

horticulture in district No. 1. The first one to start

fruit-growing in district No. 5 was the late J. J. Hag-
erman who became the largest apple-grower in the
Pecos Valley.

Public-service agencies for horlicuUure.

The Land-Grant Agricultural College is located in

the Mesilla Valley in .south-central New Mexico near
La-s Cruces, at State College. It was established in 1889.

There are four instructors in horticulture on the teach-

ing staff.

The United States Experiment Station is located at

the same place as the College. There are eighteen on
the station staff.

There are no special schools in the state where teach-

ing in liorticulture is undertaken. Some elementary
horticulture is taught in some of the high-schools of the

state.
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Through the Experiment Station and the Extension
Department a hirgc amount of extension work in horti-

culture is fii-'ing on all over the state.

There hu.s been very htlle interest taken in the state

relative to the inspection of trees for insects and dis-

eases, though there is a state law providing for this

work.
There has not been much interest in the state in

horticultural organizations. In 1900 a horticultural

society was organized with its headquarters at Santa
Fe. At the present time there arc boards of horticulture

in San Juan and Chaves counties.

Statislics {Thirteenth Census).

The approximate land area of New Mexico in 1910

was 78,401,920 acres. The land in farms was 11,'270,021

acres, or 14.4 per cent of the lami area. Of this land in

farms, 1,467,191 acres were improved; 1,491,025 were
woodland; and 8,311,805 acres, other unimproved land.

The number of all the farms in the state in 1910 was
35,676 and the average acreage to the farm 315.9.

[The total area is 122,634 square miles.]

The leading agricultural crops of the state are hay
and forage and cereals. The acreage occupied by hay
and forage increased from 87,358 in 1899 to 368,409 in

1909, when the production was valued at $4,469,709, or

50.1 per cent of the total value of all crops. Cereals

increased in acreage from 96,402 in 1899 to 218,037 in

1909, when the production was valued at .$2,382,996,

or 26.7 per cent of the total value of all crops. The
value of the forest products of farms in 1909 was 1253,-

822, as compared with $34,268 in 1899.

Horticultural crops produced in New Mexico are

fruits and nuts, small-fruits, vegetables including pota-

toes, and flowers and plants and nursery products. The
value of fruits and nuts produced in 1909 was $536,165,

as compared with $231,211 in 1899. Small-fruits in-

creased in acreage from 48 in 1899 to 66 in 1909, when
the production was 76,532 quarts, valued at .$9,335.

The total acreage of potatoes and other vegetables

increased from 5,203 in 1899 to 14,660 in 1909, when the

production was valued at $820,497. Excluding pota-

toes, the acreage of vegetables increased from 4,034 in

1899 to 8,219 in 1909, when the production was valued

at 8567,154. The production of flowers and plants and
nursery products in 1909 was valued at $40,303.

The total production of orchard-fruits in 1909 was
504,059 bushels, valued at $519,677. Apples were the

most important of the orchard-fruits, the production in

1909 being 417,143 bu.shels, valued at .$420,.536. The
number of ai)ple trees of bearing age in 1910 was .542,528;

those not of bearing age, 914,2.54. Peach and nectarine

trees of bearing age in 1910 numbered 1.36,191; those

not of bearing age, 184,466, and the production in 1909

was 32,533 bushels, valued at $37,195. Pear trees of

bearing age in 1910 numbered 37,220; tho.se not of

bearing age, 100,201, and the production in 1909 was
29,435 bushels, valued at $29,688. Other of the orchard
fruits produced in New Mexico were: 15,528 bushels

of plums and prunes, valued at $17,054; 6,384 bushels

of cherries, valued at $10,684; 2,379 bushels of apri-

cots, valued at $3,446; and 657 bushels of quinces,

valued at $1,074.

Grapes and nuts are of comparatively little impor-
tance in New Mexico. The production of grapes in 1909

was 425,415 poimds, valued at $16,101; and that of

nuts, 1,498 pounds, valued at $195. Ho\yever, the nut
infiustry seems to be on the increase, since the total

number of nut trees of bearing age in 1910 was 503,

while those not of bearing age numbered as many as

5,199.

Strawberries are the most important of the small-

fruits in New Mexico. The acreage increased from 9 in

1899 to 20 in 1909, when the production was 35,634
quarts, valued at $4,0S6. The profluetion of the other

small-fruits in 1909 was: 10,089 quarts of blackberries

and dewberries, valued at $1,698; 10,222 quarts of

raspberries and loganberries, valued at $1,.581; 14,800

quarts of gooseberries, valuetl at $1,348; 5,523 quarts

of currants, valued at $591; and cranberries to the value

of $10.

The acreage of potatoes increased from 1,122 in 1899

to 6,2:30 in 1909, when the production was 295,255

bushels, valued at $234,636. Sweet potatoes and yams
increased in acreage from 47 in 1899 to 211 in 1909,

when the production was 13,831 bushels, valued at

$18,707. Other vegetables of importance produced in

New Mexico in 1909 were: 491 acres of cantaloupes and
muskmelons, valued at $36,095; 260 acres of green

peppers, valued at $17,228; 106 acres of cabbage, valued

at $15,034; 287 acres of watermelons, valued at $13,978;

49 acres of celery, valued at $13,500; 97 acres of onions,

valued at $8,640; and 24 acres of asparagus, valued at

$7,660. Other vegetables produced were green beans,

sweet corn, squash, tomatoes, and turnips.

The acreage devoted to the production of flowers and
plants increased from 5 in 1899 to 8 in 1909, when the

production was valued at $31,121. The total area

under glass in 1909 was 87,054 square feet, of which

59,752 square feet were covered by greenhouses, and
27,302 by sashes and frames. The acreage devoted to

nursery products decreased from 32 in 1899 to 24 in 1909,

when the value of the nursery products was $9,182, as

compared with $5,753 in 1899. Fabian Garcia.

Arizona.

Arizona (Fig. 2.529) is divided nearly equally into

two climatic parts by a diagonal line running from
northwest to southeast through the state. The region

north and east of this line consists largely of plateaus,

5,000 to 8,000 feet above sea-level, diversified by iso-

lated mountains and cut by eroded cajions, including

the Grand Caiion. The southwestern half of the state

is of comparatively low elevation and is crossed from
northwest to southeast by a succession of low moun-
tain chains and wide valleys.

Nearly the whole drainage of Arizona passes by way
of the Colorado River to the Gulf of California. The
little Colorado drains the northeastern plateau into

the Grand Caiion, while the Gila River collects the

drainage of the central and southern parts of the state

and joins the Colorado just above Yuma.
In general, the climate of Arizona combines low

rainfall with a very high percentage of possible sun-

shine, a long hot season, frosty minimum temperatures
in winter, and low humidity. With respect to tempera-
ture and seasons, the state may be divided into two
distinct regions: The northeastern elevated half is

comparatively cool, with frostbound winters and tem-
perate summers; the southwestern, and lower, half is

arid, subtropical, with long hot summers, but with
moderate frosts in winter.

With the help of irrigating waters, temperate-region

crops are grown in the northeastern section, while a
combination of temperate-region crops in winter and of

subtropical crops in summer are grown in the south-

western section.

The daily range of temperature is great, averaging
about 30° F., and occasionally reaching as much .as

50° F. Relative humidities of le-ss than 10 per cent

occur in June; 80 per cent of possible sunshine occurs

during the year; average wind-movement ranges from
2 to .3 miles an hour at lower altitudes to 6 to 7 miles

at higher altitudes; and the maximum average annual
evaporation of 86.51 inches has been observed at

Tucson.
The average yearly precipitation in Arizona ranges

from 3 to 5 inches along the Colorado River in

the west, to as much as 35 inches in the form of rain

and snow in the high mountain ranges of the state.

The comp.aratively abundant precipitation of the high-
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liiiuls of Arizona nivos rise to n\iiiu'ioiis iiovcr-fuiliiit;

stroiuns, which couverfio to form tho Little Colorado,
Sjilt ami (iila rivers. Those streams finally emi)t.v into

the Colorado Hiver of-the West, whieh diTivcs its main
flow from the distant watersheds of Colorado, Itah and
Wyoming. The Salt, t!ila. and other .smaller streams,

as they How westward through tlie arid plains border-
ing upon the I'olorailo Hiver, gra<lually evaiiorate, or

arc absorbed, and iinally become intc'rmittcnl in char-

acter, floods reaching their months only at infrequent
intervals.

Xiunerous storage sites exist which arc gradu.ally

becoming utilized for the storage of flood-waters, and

2529. Arizona, showing the areas of horticultural development,

the ground-waters of the region are being rapidly
develoiied by means of pumjiing-plants and artesian
wells.

In a region where the rainfall is so inadequate for
the irrigation of the entire area, horticultural pursuits
can only be developed under tlie constant streams of

higher Arizona, and the never-failing ("olorado; where
fiood-watcrs can be stored, or where groimd-vvaters are
avaijable. Only in higher or more favored areas is it

pf>8.<iiblf; to cultivate orchards or gardens, dei)ending
upon rainfall only. The horticultural districts of the
state, therefore, are located almost entirely according
to available irrigating water-supply. These districts,
so far a.s they are at all developed, are indicated upon
the accompanying map.

Irrigation wiis first practised at favorable points
throughout Arizona by prehistoric i)eoples, the ruins
of whose dwellings and ditches yet exist. Among the
crops cultivated by the Indians, are quick-growing
varieties of Indian com, native beans, squashes, pumj)-

kins, martynias, ami, in former times, probably, cotton
and tobacco. Following the Indians came the Span-
iards, from Mexico, who establishetl themselves in the
iSanta Cniz Valley early in the eighteenth century.
The .Icsuits at their missions introduced Old \^orld
crops, including barley, wheat, apricots, cotton, dates,
figs, grapes, melons, olives, onions, citrous fruits,

lieaches, pears, pomegranate, quinces and vegetable
crops.

With the advent of Americans, dating from the Gails-
dcn Purchase in 1S.'J4, agricultural and horticultural
develoi)ments have been rapid, especially in irrigated

parts of the state. Improved varieties of the crop-
plants introtluced by the Jesuits have
been developcil in large number,
and in addition some crops new or
previously little known have been im-
ported, among them, alfalfa, apples,
sugar-beets, the sorghums, cowpeas,
eucalypts, millets, oats, plums, sweet
and Irish potatoes, strawberries,

tomatoes, and other fruits and vege-
tables.

Horticulturally, the state is divided
into the northeastern elevated por-
tion, best suited to deciduous fruits,

summer vegetables and those orna-
mentals common in temi)erate cli-

mates; and the southwestern half of

.the state, of low altitude and higher
temperatures, in which may be grown
those subtropical plants which resist

mild frosts and in which winter-grow-
ing vegetables and heat-resistant

ornamentals thrive.

In the northeast, the leading horti-

cultural products are apples, peaches,
pears, plums and grapes. Strawber-
ries, blackberries and a wide range
of vegetabl* crojis may also be grown,
chiefly under irrigation. The most
imjiortant of all horticultural crops
at the present time is apples, which
thrive vigorously at altitudes of 3,000
feet and above. The principal apple-
growing districts are irrigated from
the Gila River in Graham County
and from the Verde and its tribu-

taries in Yavapai County. Occasional
orchards are scattered at higher alti-

tudes throughout the state.

In the southwest, a great varictj'

of subtropical and temperate-region
crops are possible. Among the more
distinctly subtropical plants, resistant

to both heat and mild frost, are

apricots, dates, eucalypts, figs, olives, oranges, pom-
elos, lemons, pomegranates and quinces; while many
plants common to more temperate regions may be
adapted to these lower altitudes, such as grajies,

peaches, pears, plums, strawberries, and many vege-

tables which may be grown during the cooler fall,

winter and spring seasons. Among the most im-

portant horticultural features of the southwestern half

of Arizona, are the olive, the date jialm, figs, gra])es,

and specialties, such as sugar-beets, cantaloupes and
winter-grown vegetables. An atti'active array of flowers,

grown chiefly in the winter season and having commer-
cial iiossibilities, includes roses, sweet peas, dahlias,

anfl many flowering b\ilbs.

Various horticultural specialties are possible in

Arizona at all seasons of the year. At higher altitudes

ai)i>les are the most important horticultural crop.

Among the most satisfactory varieties growii are Ben
Davis, Arkansas Black, Gano, White Winter Pear-
rnain, .Jon.athan. Limber Twig, and others. Excellent

.tif^.T^^
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markets for the entire crop are to be found in the popu-
lous mining towns of the state; and consequently, prac-

tically no outside shipments are made. Peaches and
pears are grown to the best advantage in irrigated

valleys at higher altitudes, although they will also

endure fairly well climatic coiulitit)ns as low as Yuma.
The Elberta jieach is probably the best all-round variety

for Arizona, although Late Crawford, Salway, Sylphide
Cling, and others, do well. Among pears, the Kieffer

produces fruit of comparatively fair quality for this

variety; while Le Conte, Bartlctt, Winter Nelis, and
others, maj' be grown. A great advantage of the

Kieffer is its resistance to blight, which badly affects

other varieties in the region. Peaches and pears are

also locally consumed, not yet being produced in suffici-

ent quantity for outside shipments. Grapes produce
abundantly in all sections, American varieties being
grown at higher altitudes, while European varieties do
best in the lower and warmer irrigated valleys. Raisins

may also be manufactured from suitable varieties of

grapes in those parts of Arizona sufficiently free from
summer rains to permit of outdoor drying. Oranges,
including Washington Navel, Valencia, Ruby, St.

Michaels, Jaffa, and Mediterranean Sweet, can be
grown at higher levels, in irrigated valleys up to 1,200

feet altitude in southern Arizona. Pomelos, including

Marsh Seedless, Triumph, Duncan, and Aurantian,

produce fruit of superior appearance and good quality.

Lemons are profitably grown in the least frosty parts of

the citrous districts.

Citrous fruits ripen in Arizona well in advance of the
California crop, and as yet, fortunately, the orchards
are entirely free from the pernicious scale insects which
infest the orchards of California and Florida. These
advantages, together with abundant and dependable
water-supplies developed by the United States Recla-

mation Service and other projects in southern Arizona,

give the citrous fruit-grower of the region special advan-
tages in supplying eastern markets. Development of

the citrous industrj' is therefore taking place rapidly,

and probably will soon be the most important horti-

cultural industry in Arizona.

The olive, which comes from semi-arid parts of the
Old World, is at home in the lower irrigated valleys of

Arizona. The trees grow vigorously with moderate
water-supijlies and are entirely free from the black scale

which .so disfigures the orchards of southern California.

The quality of fruit produced is high, and the develop-

ment of the oil and pickling industries is rapidly taking
place at this time. The varieties best suited for pickles

are Mission, Manzarullo, Sevillano; those best suited

for oil are Mission, Correggiola, Nevadillo, Razza,
Pendulina, and others. On account of its drought-resist-

ance, the olive will undoubtedly be developed in parts

of southern Arizona not having sufficient water for the
more intensively cultivated crops.

The date palm is a very interesting and promising
crop for altitudes up to 2, .^00 feet. In parts of north-

west Mexico, resembling southern Arizona in climate,

date palms up to 200 years of age, producing heavy
crops, indicate a successful outcome for the many trees

that are now being planted in southern .Arizona. The
selection of varieties of dates is exceedingly important
because of the great difference in quality, jiroductive-

ness and time of ripening of the different varieties.

Although conditions in southern .Arizona generally

resemble those in date-growing regions of the Old
World, they are sufficiently different in detail to

reopen the whole question of the particular sorts best

suited to Arizona conditions. .\\ Tempe, 124 varieties of

Old World dates have been under trial for fifteen years
to detennine the tj-pes best suited to Arizona condi-

tions. Among the varieties at present approved for

Arizona are Hayany, Khadvawi, Kustawi, Maktum,
Moltagi, Nazi el Bacha, and possibly Deglet Noor,

—

the ideal being an early semi-drj' cane-sugar date of

high quality, ripening on the bunch, as far as possible,

at one time.

The palm has many enemies, including rats and
gophers, which may be controlled by poison and ex-

])losives; and date palm scales from the Old World,
which multiply enormously under southwestern con-

ditions. These, however, can be controlled by the

blast-torch treatment, and by carbolic sprays. The
fruit is damaged by untimely rains, by fruit-eating

beetles, and by a spot-fungous disease which thrives in

damji weather. To some extent these difficulties may
all be overcome by artificial ripening processes, by
means of which the mature but not yet soft fruits may
be removed in bunches from the trees and artificially

ripened by chemical or thermal treatments which
hasten the maturing process, in rooms protected from
insect pests or weather. Pasteurization of the finished

product also kills the maggots and insect eggs which
would otherwise in a short time ruin the product.

Many varieties of Adriatic figs are grown at altitudes

up to 3,000 feet. Climatic conditions, especially along

the Colorado River, are also favorable to the culture

and handling of SmjTna figs, which, however, have not

yet been developed because of the time required to

establish Capri figs .suitable for the maintenance of the

Blastophaga wasji. Smyrna figs, however, should in time
become an important horticultural asset of the region.

Heavy yields of cantaloupes of high quality are of

frequent occurrence. Six cantaloupe-growers' associa-

tions have been organized in Arizona at different times,

and the annual shipments are probably not far from
400,000 crates of melons.

Sugar-beets have been grown as a winter and spring

crop, being planted in southern Arizona from Decem-
ber to February and harvested mostly during June and
July.

Winter onions produce abundantly, crops of 20,000
pounds an acre of White Bermudas being recorded.

Strawberries produce from February to November
in southern Arizona, the Arizona Everbearing being a
productive varietj' originating in the region.

Beginnings are being made in various horticultural

industries, such as the manufacture of olive oil and
pickles, tomato canning, and the like.

On account of the newness of the region, the nursery
business is only in its beginning, the larger part of

nursery stock and seeds being imported from other
states. Citrous stock for home trade, however, will

soon be produced exclusively in Arizona, largely on
account of the quarantine regulations established under
the Crop Pest Law. The two largest nurseries in the
state are located near Phoenix and Safford, respectively,

and serve the Salt and Gila River valleys, in which they
are located. The opportunity for developing varieties

especially adapted to the region is exceptional, expe-
rience having shown in other new districts, especially

in California, that the best varieties for a region are

finally found to be those which originate there.

Public-service agencies for horticulture.

The Land-Grant school of Arizona is situated at
Tucson. It was legally established in 1885, but opera-
tions did not begin until 1S91. There are but two
members of the horticultural staff.

The Experiment Station is also located at Tucson,
although the cultural work is distributed through the
state as follows: gardens and greenhouses at Tucson;
experimental farm near Phoenix; date orchards and
intensive gardens at Tempe and Yuma; dry farms at

Cochise, Prescott and Snowflake. The staff consists of

nineteen scientific workers. The number of horticul-

tural bulletins and timely hints for farmers is approxi-
mately thirty-three.

The ins)>ection of nurseries and orchards is in charge
of the Horticultural Commission, a board of three
members.
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Higli-Sflx"'' coiii'si's to im-lucU' llu' ti':u'lnnf; of lioi-li-

oultUR" ami asrii'iiltiiro have lnvii I'luKnvnl by tlie first

state logislaturo of Arizona. All liifili-schools providing

facilities for agrieiillural instruction are entitled to

retvive to tlic anioinit of S2,.')IM) a year. Under the

stimulus of this endowment, nine high-schools have
insfiUled these courses of instruction.

Associations exist for the marketing of oranges in

Salt River Valley, of aiijiles in the N'crde an<l tJila

valleys, and of miscellaneous produce in the Vmiia and
Gila River valleys. l"or the advantageous marketing of

crops, association is necessary in a region somewhat
distant from markets, and the luoveinent toward
association in connection with all horticultural indus-

tries in Arizona is strong.

Stalistics (Thirteenth Census).

The land area of Arizona is 72,838,400 acres, of which
1.7 per cent, or l,2-l(),tJ13 acres, is in farms. Of this

land in farms, 2S.1 per cent, or 350,173 acres, are

improved; 100,001 arc woodland; and 796,379 unim-
proved. [The total area is 113,956 square miles

]

The leading agricultural crops are hay and forage and
cereals. The hay and forage occu]3ied 102,490 acres in

1909 compared to 92,674 acres in 1899, an increase of

10.6 per cent. The value of hay and forage in 1909 was
§2,553,228. The acreage in cereals in 1909 was 75,209;

in 1S99, 53,9.58, showing an increase of 39.5 per cent in

acreage. The value of cereals in 1909 was .|l, 570,8.53.

The value of the forest products in 1909 was $45,312;

in 1899, 848,877. The value of sugar crofis in 1909 was
$251,602. The acreage in sugar crops increased 2,656.8

per cent in the past decade, from 183 acres in 1899 to

5,015 acres in 1909.

The leading horticultural crops and their value in 1909
were as follows: potatoes $126,695; other vegetables

S379,293; fruits and nuts, 8334,598; flowers ami plants

and nursePi' products, $15,712; small-fruits, $12,987.

The production of all orchard fruits incre;ised 35.8

per cent in quantitv from 1899 to 1909. The value in-

creased from $96,t64 in 1899 to $241,110 in 1909.

Apiiles and peaches and nectarines lead in quantity of

production and value. The number of bearing apple
trees in 1909 was 62,027; of trees not of bearing age
53,8,S4. The production in 1909 was 72,814 bushels

valued at $109,395. The number of trees of bearing age
in the case of peaches and nectarines was, in 1910,

51,415; those not of bearing age 32, .562. The [iroduction

was 50,102 bushels valued at $80,325. The jjroduction

and value of the other orchard fruits in 1909 were as
follows: pears, 13,289 bushels, valued at $21,331

;
plums

and prunes, 8,420 bushels, valued at $10,261; ajjri-

cots, 6,849 bushels, valued at $10,0.53; quinces, 1,815

bushels, valued at $2,805; cherries, 476 bushels, valued
at §840.

There were 131,579 vines of grapes of bearing age in

1910 and 84,510 not of bearing age. The production in

1909 was 837,842 pounds and its value $25,371.
The principal nuts grown in Arizona are the almonds

and pecans. In 1910, the almond trees of bearing age
nuiribered 0,639; those not of bearing age, 845. The
jjroduction of almomis in 1909 was 33,759 potmds, and
their value $4,193. There were, in 1910, 64 pecan trees

of bearing age and 212 trees not of bearing age. The
production in 1909 was 1,075 pounds, and value $131.
The number of tropical fruit-trees of bearing age in

1910 were 51,036. They included, 818 pomelos (gr.ape-

fruit); 1,216 date trees; 776 pomegranates; 9,3.53 olives;

33,373 oranges; 3,848 figs; and 1,6.52 lemons. The pro-
duction and value in 19fK) were as follows: pomelos,
820 boxes, valued at $1,.508; dates, 6, .500 pounds, valued
at $96; pomegranates, 23,3()0 pounds, valued at $477;
261,895 pounds of olives, valued at $3,07:',; 32,247 boxes
of orangas, valueil at $.52,341; 127,081 jwunds of figs,

valued at $4,103; and 1,010 boxes of lemons, valued at

$2,034.

The total production of all small-fruits in Arizona in

lOOtl was 112,190 (luarts, and in l.SttO, 129,000 quarts,
and their value was $12,9S7 in 1909, as com])ared with
$12,265 in 1S99. The most imjiortant of the small-
fruits grown in 1909 were strawberries, there being 5S
acres devoted to the crop, producing 95,247 quarts,
valued at $10,775. The production of blackberries was
13,SOS quarts, amounting in value to $1,761. The
other small-fruits were raspberries, loganberries, currants
and gooseberries.

The leading vegetables were potatoes, sweet potatoes
anil yams, onions, tomatoes and watermelons. In 1909,
from 1,151 acres of [lotatoes, there were produced
97,141 bushels, valued at $98,.597. The acreage of sweet
Ijotatoes and yams in 1909 was 200, the production of

which was 21,206 bushels, valued at $28,098. The pro-
duction of onions in 1909 was valued at $11,480, and
that of tomatoes $9,239. The value of watermelons
from 735 acres, in 1909, was $52,502.
The area of land uniier glass, in 1909, used for the

production of flowers and plants, was 29,810 square
feet. ( )f these, 26,730 were covered by greenhouses and
3,080 by sashes and frames. The value of the products
from flowers and plants was $11,177.
As regards nursery products, the value, in 1909, was

$4,535, as compared with $2,914 in 1899. From 1899
the area devotetl to the production of nursery products
increased from 14 acres to 18 acres in 1909.

R. H. Forbes.

Utah.

The whole state of Utah (Fig. 2530) is cut up with
mountain ranges running in a north and south direc-

tion. Between these mountain ranges lies the agricul-

tural land of the state. These valleys vary in size from
only 1 or 2 miles across, such as Pine Valley, to 30 or 40
miles in length by 8 to 15 miles in width, .such as Cache
Valley. The deep rich soil in these valleys makes a ven.'

intensive type of agriculture jiossible. The main fruit

.sections are at an altitude of 4,000 to 4,800 feet above
sea-level. This inchules the sections around Brigham,
Ogden, Salt Lake, Green River, and Provo. At a higher
altitude, frost-injury is likely to be ex-perienced except in

specially favored spots of limited area. Such small
areas are usually at the mouths of canons. The most
desirable orchard sites are situated on the bench-lands
and near cations, thus insuring good air-drainage to

wartl off the occurrence of late spring frosts. Several
extensive observations have been matle which show
that the average minimum temperature in the valley
bottoms is from 8° to 10° F. lower than the bench-lands.
The winter temperatures are congenial to apple-, pear,-

peach-, plum- and sour cherry-production even in the
northern part of the state, whereas apricots, sweet
cherries and Persian walnuts thrive along the bench-
land from Brigham southward. Almonds are being
produced in the favored sections in the vicinitj' of Salt

Lake City.

The average rainfall throughout the orchard sec-

tions of the state varies from 8 to 17 inches. With
most of the rainfall coming during the dormant season,

irrigation is necessary for practically all kinds of fruit-

production in the state. The larger jiart of the orchards

receive water from some of the irrigation canal systems.

However, many acres of friiit have been developed
about Brigham by pumping from wells. These wells

vary in depth from 30 to 80 feet. Most of the pumps
are ojierated by electricity which is obtainable at a
very cheap rate.

Sagebrush (Arkmisia tridenlata) is the natural vege-

tation of the best orchard soils. Such soils are generally

deep, rich and free from alkali. Greasewood {Sarco-

haluH Baileyii) and rabbit-brush (Bigelovia sp.) are

fovmd on soils containing more or less alkali, and per-

haps otherwise unfit for fruit land.
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The Mormons were the first to grow fruit in the
intermountain region. With their first immigration to

Utah in 1S47, they brought seeds of grains, vegetables,

fruit, shrubbery, trees, and vines. In a state thus set-

tled by an agricultural people, fruit-growing became
established early in its history, and held a place of

importance in the agricultural development of the
state. Practically every farm in the early days had
its family orchard, consisting of many varieties of

apples, peaches, plums, pears and cherries. Many of

these trees were grown from seed. The following fruits

which are gradually taking an important place in their

respective classes originated in the state of Utah: the
Poorman gooseberry, the Early Elberta peach, and
the Knudson cherry. The planting of mixed orchards
for local market purposes was well established as early

as 1S75. Bancroft, the historian, states that at this

time there were from 500 to 600 acres of grapes in

2530. Ut&h, with important horticultural areas.

southern Utah, and the value of Utah's fruit products
of all kinds was estimated at $1.57,000. The planting
of commercial orchards for the general markets began
about 189.5 to 1900. This industry increased many-
fold from 1900 to 1910.

With the variations in altitude, soil, and e>q)osure

which exist within the state of Utah, it is possible to grow
a great variety of fruits. Only the hardier apples, pears
and small-fruits are grown successfully in the regions
of high altitude, such as Summit and Rich counties, in

the northern part of the state, where the altitude is

5,.500 to 7,000 feet above sea-level. However, pome-
granates, figs, and European grapes are grown to per-
fection in Washington County in the southwestern
comer of the state at an altitude of 2,880 feet.

The chief fruit-growing .sections are along the uplands
at the foot of the west slope of the Wasatch Mountains
from Brighara and vicinity to Provo and throughout
the Bear River Valley. Cache County, at the north
of the state, has a most favorable climate and .soil for
apple-production. Peaches and sour cherries are also a
success here wherever suitable soil is obtainable. All
except the most hardy sweet cherries, such as the Tar-

144

tarian, are likely to suffer from late spring frosts in Cache
County. Small fruit-growing areas have been developed
recently in the vicinity of Price, Carbon County, and
Green River, Emery County. Washington County
is one of the oldest and it is naturally the most favored
fruit section in the state. With a semi-tropical climate,

this region excels in the production of the stone-fruits,

European grapes, figs, pomegranates, almonds and
Persian walnuts. Seclusion from railroad transporta-

tion has kept this country from developing a world-
famous fruit-growing region.

Apples are the chief fruit crop of the state and make
up more than half of the total acreage in orchards.

With the exception of a few orchards planted foi local

markets, all commercial orchards are composed of late

fall and winter varieties; chief among these are the
Jonathan, Winesap, Rome, Ben Davis, Gano, Arkansas,
Banana, and Rhode Island.

The peach orchards of Utah have been developed
almost entirely to supply the fresh-fruit markets;
therefore, the Elberta orchards compose nearly 90
per cent of the total acreage in peaches. Other varie-

ties occasionally found are the Early Elberta, Early
Crawford, Late Crawford, Lemon Cling, Tuscan,
Champion, Alexander, and Hale's Early.

Cherries are the next most important fruit crop of

the state, being produced chiefly around Brigham,
Ogden, Salt Lake City and Provo. Most of this crop is

sold in the fresh state among the markets of the inter-

mountain region. A very firm high type of cherry is

produced. Chief among the varieties are Napoleon,
Tartarian, Hortense, Bing, Lambert, Windsor, Morello,

Knudson, Double Natte, and Late Duke.
Small-fruits are produced for local markets and

markets of the surrounding intermountain states.

Strawberries, raspberries, dewberries, currants and
gooseberries are readily produced practically through-
out the state.

Pears, plimis and apricots have been somewhat
neglected in developing the fruit industry of the state,

and although the nearby markets are partly supplied
with Utah fruit of the above sorts, these fruits form a
small part of the export trade of the state.

The grape, however, is the most neglected of all fruits

in the state. The common American varieties can
be successfully produced throughout the northern and
central parts, and some of the most hardy European
sorts, as the Thomp.son, can be produced from Box
Elder County south to Washington County. Grapes
are among the chief fruits in the latter county, where
the following vinifera varieties are produced in abun-
dance: Flame Tokay, Comichon, 'Thompson's, Black
Ferarra, and Muscat of Alexandria.
Utah apples, peaches, pears and cherries are packed

almost entirely in boxes. The chief markets for this

fruit are in the intermountain and plains states, where
stock-raising and grain-production are the chief indu.s-

tries. The southern cotton states are also good markets
for Utah fruit. Storage facilities have not been well
developed as yet and oftentimes fruit is sold at a moiler-
ately low price by being rushed to an overstocked
market.

Diversified fruit-growing is often encountered in
Utah. Many orchardists grow several kinds of small-
fruits as well ;is stone-fruits. Apples are often grown
as one of the principal crops on a general farm.
For example, the farmer may have 10 acres of apjiles,

and 20 acres or more of such crops as sugar-beets,
alfalfa, or vegetable crops for cannery purposes. With
tliis system of farm management, the cost of produc-
tion of the fruit crojis is somewhat lower than on the
more specialized fruit-farms, where the owner's time
is not fully occupied throughout the year. Much of
the general farm equipment can be u.sed in the orchard,
while the pre.sence of live-stock on most of the fruit-

farms goes a long way toward solving the question of



2274 NORTH AMERRWN STATES NORTH AMERICAN STATES

nuuntrtinins; soil fertility. Clc:m cult ivMt inn is prartisod

in most of tlu' hoariii); oirlianls, altliouuli soiiic attrii-

tion ha^luvn iliivi'toil recently to the soii-nuilcli system

of orchard management. The latter system seems to

have considerable pr'omise in the sections where irriga-

tion water is not the limiting factor. While the young
orchariis an> being grown to a bearing age they are

lisuiilly intercropped with some vegetable or small-fruit

crop, as sugar-beets, tomatoes, strawberries, and the

like. Cover-crops are the exceiition rather than the

rule, and the appli<'alion of chemical fertilizers is

practically imheard of within the state. Thus far the

application of moderate anunmts of stable-manme
seems to have maintained the plant-food and hvuuus.

Irrigation water is usually applied by the furrow
system. The ba.sin .system is occiusionally used, however,
in the case of orchards growing a sod or a cover-crop.

The number of irrigations necessary to produce a crop
of fruit will vary considerably with the soil conditions

and the kind of fruit. .Vjiples on the clay-loam soils

are usually watered three or four times during the .se;ison

of July to .September inclusive. Sufficient water is

applied to wet the soil down to a depth of or 8 feet.

Peach orchards and the other stone-fruits on gravel-

loam soils with only a medium water-holding capacity,

are more frequently irrigated than apjile orcharfls, and
less water is ap|)lied at an irrigatiim. For the best pro-

duction of peaches, it is esjjecially desirable to have
plenty of water available tluring the season following

the hardening of the jut till harvest time. No amount
of water during the early growing se;ison will make up
for lack of water during the month preceding the

harvest. Early irrigation stimulates vegetative growth
and thus causes an even greater demand for moisture
later in the sea-son than would otherwise be the case.

The fruit industry of Utah has undergone little or

no boom when compared with some other sections.

The steady, con.servative growth of this industry seems
reasonably certain, and future generations may see the
horticultural crops of more relative importance than
they are at present.

Utah is characterized, as a whole, by farmers owaiing
their own farms, and the fruit industry is no excejition

to this rule. Land values have remained at conserva-
tive levels. The fruit-grower not only owns the orchard
in which he works but usually has no desire to sell it.

Truck-gardening ha.s only been locally develo])ed

around Brigham, Odgen and Salt Lake C'lty. However,
the canning factories have developed profitable and
intensive production of tomatoes and peas in various
sections throughout the state.

The cut-flower establishments around Salt Lake City
and Ogden supply the local markets and export a quan-
tity of flowers to the northwestern states.

Utah is especially free from injects and plant dis-

eases harmful to fruit crops. The arid climate makes an
uncongenial home for most of the fungous diseases and
only the easily controlled fniit insects are prevalent
within the borders of the xUiU:.

Ver>' stringent horticultural law.s promote the pro-
duction of clean high-cla-ss fniit, ;is it is a misdemeanor
in the state of Utah to sell, shi)) or offer for sale any
fruit infested with in.sect or plant-flis(^a.se blemi.shes.

U'tah fruit enjoys a very favorable rei)utation among
local and general markets. Utah .I(jnathan apples,
Xaiwleon cherries, and Elberta peaches bring the to))

prices for these varieties, an<I compare favorably with
similar fruit from other fniit-growing sections, wherever
compari.sons are made. Rich soils, tlu^ inten.se simshine
of an arifl climate, and an abundance of irrigation
water combine to produce fruit of the very highest
quality and color.

Pvhlic-service agencies for horticulture.

TliR Utah Agriculture College is located in the
northern part of the state at I.>(jgan in Cache County.

This institution was established in 1888. The horti-

cvdtural staff (^insists of three teaching members.
The .\gricidtiu'e Experiment Station, organized as a

division of the College, has played an important part
in heli)ing the fruit-growers to .solve their problems.
The ex]H'rimental staff has usually included at least one
additional worker to the teaching staff mentioned above.
The following institutions in Utah teach one or more

coiu'ses in fruit-growing to a large niunber of students
of high-school and college grade: Utah Agriculture Col-
lege Branch Nonnal School at Cedar City, Brigham
Young University at Provo, Brigham Young College
at Logan, Snow Academy at Ephraim, Murdock
Academy at Beaver, and St. George Academy at St.

George. With the excejition of the first-mentioned,

which is a state institution, the above schools were
established and are now maintained by the Mormon
Church. In addition to the above, every high-school in

the state teaches at least one course in horticulture

except schools located at Salt Lake City and Eureka.
The Utah Horticultural Society was fonned in 1905

and has grown steadily in influence and value to the
state since its foundation. A State Horticultural Com-
mission was created in 1899, consisting of the Ento-
mologist and Horticulturist of the Utah Agricultural
College and three practical horticultural resident citi-

zens of the state, one to be the Horticultural Inspector
appointed by the Governor, and the other two to be
appointed from the members of the State Horticul-
tural Society.

Statistics {Thirteenth Census).

The approximate land area of Utah in 1910 was .52,-

597,760 acres. The l:Jhd in farms was 6.5 per cent of

the land area, or 3,397,699 acres. Of this land in farms,
the improved land numbered 1,368,211 acres; the wood-
land, 145,510 acres; and other unimproved land in

farms, 1,883,978 acres. The total number of all the
farms in Utah in 1910 was 21,676, and the average
acreage to the farm, 1.56.7. [The total area is 84,970
square miles.]

The leading agricultural crops grown in Utah are
hay and forage, cereals, and sugar crops. The acreage
devoted to the production of hay and forage increased
from 388,043 in 1899 to 405,394 in 1909, when the pro-
duction was valued at .17,429,901, which was 40.2 per
cent of the total value of all crops. Cereals increased in

acreage from 255,699 in 1899 to 298,613 in 1909, when
the production was valued at $6,092,281, or 33 per
cent of the total value of all croj5s. Sugar crops
increased in acreage from 7,917 in 1899 to 27,812 in

1909, an increase of 251.3 per cent, when the produc-
tion was valued at $1,871,478, or 10.1 per cent of the
total value of all crops. Forest products of the farms
were valued at 6,730 in 1909, as compared with $13,325
in 1899.

Horticultural crops grown in Utah are fruits and nuts,

small-fruits, potatoes and other vegetables, and flowers

and jilants and nursery products. The value of the
fruits and nuts produced in 1909 was .$671,1(55, as com-
pared with $291,902 in 1899. Small-fruits increased in

acreage from 1,052 in 1899 to 1,41G in 1909, when the
production was 3,118,.395 quarts, valued at $217,327.

The total acreage of potatoes .and other vegetables in

1909 was 21,216 .and their value $1„591,847. Exclud-
ing potatoes, other vegetables increased from 6,023 in

1899 to 7,006 in 1909, when the production w.as valued
at $717,776. Flowers and plants and nursery products
increa,sed in acreage from 250 in 1899 to 597 in 1909,

when the production was vahied at $269,571.
The total proiluction of orchard-fniits in 1909 was

f)33,7.39 bushels, valued at »(il0,901. .Apples con-
tributed more than one-half of this quantity, and
peaches and nectarines ranked next in importance.
The apple trees of bearing age in 1910 numbered
517,039; those not of bearing age, 789,260. The pro-
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duction in 1909 was 350,0-2:? bushels, valued at S/319,691.

Peach and nectarine trees of bearing age in 1910 num-
bered 544,314; those not of bearing age, (551,233. The
production in 1909 wixs 14;5,237 bushels, valued at

$1513,451. The production of the other orchard-fruits

in 1909 was: 68,249 bushels of ])luni,s and prunes, valued
at .$54,040; 21,402 bu.slielsof cherries, valued at $.54,170;

38,654 bushels of pears, valued at $44,365; 12,047

bushels of apricots, valued at $12,037; and 118 bushels

of quinces, valuetl at $135.

The production of grapes in 1909 was 1,576,363
jiounds, valued at •?28,120. Grape-vines of bearing age
in 1910 numbered 204,445 and those not of bearing age,

9 1,043.

The production of nuts in 1909 was 16,649 pounds,
valued at $1,547. The nuts contributing to this quan-
tity were 10,664 pounds of almonds, valued at $1,014,

and 5,985 pounds of Persian or English walnuts,

valued at $533. The production of tropical fruits was
valued at $588, of wliich figs produced $576.

Strawberries are by far the most irajiortant of the

small-fruits grown in Utah, with riuspberries and logan-

berries ranking next. The acreage of strawberries

increased from 345 in 1899 to 719 in 1909, when the

production was 1,832,796 quarts, valued at $125,854.

Raspberries and loganberries inere;ised in acreage from
284 in 1899 to 374 in 1909, when the production was
758,317 quarts, valued at $54,826. Blackberries and
dewberries increased in acreage from 72 in 1899 to 95
in 1909, when the production was 184,140 quarts, valued
at $13,447. Currants decreased in acreage from 194 in

1899 to 128 in 1909, when the production was 195,901

quarts, valued at $13,435. Gooseberries decreased in

acreage from 110 in 1899 to 100 in 1909, when the

production was 147,241 quarts, valued at $9,765.

Potatoes, the most important of the vegetables,

increa,sed in acreage from 10,433 in 1899 to 14,210 in

1909, when the production was 2,409,093 bushels,

valued at $873,961. Of the other vegetables grown, the

more important were: 1,571 acres of tomatoes, valued
at $154,455; 210 acres of cabbage, valued at $24,922;

323 acres of green peas, valued at $18,810; 192 acres of

cantaloupes and mu.skmelons, valued at $16,917; 72

acres of onions, valued at $13,394; 137 acres of water-

melons, valued at $12,232; 43 acres of celery, valued at

$10,835; 99 acres of ;isparagus, valued at .$10,645; and
120 acres of sweet corn, valued at $8,842. Vegetables
of less importance were green beans, beets, carrots,

cauliflower, pop-corn, cucumbers, squash and turnips.

The acreage devoted to the production of flowers and
plants increased from 14 in 1899 to 20 in 1909. The
total area under gla-ss in 1909 was 261,292 square feet,

of which 249,280 were covered by greenhouses, and
12,012 by sashes and frames. The flowers and plants

produced in 1909 were valued at .$81,116, as compared
with .$:J4,173 in 1899.

The acreage occupied by nursery products increased

from 236 in 1899 to 577 in 1909, when the products
were valued at $188,455, as compared with $120,648,
in 1899. L. D. Batchelor.

Nevada.

Nevada (Fig. 2531) comprises the western half of the

Great Basin or plateau situated between the Rocky
and Sierra Nevada mountain ranges. The general ele-

vation of this plateau varies from 4,000 to 6,000 feet.

A\'ithin the hmits of Nevada there are numerous
parallel mountain ranges sheltering appro.ximatelj- 200
valleys.

The climate is comparatively mild and semi-arid.

The annual precipitation at the base of the main ranges
varies from 10 to 26 inches in the west to 15 inches in

the east and is as little as '.i inches in the interior val-

leys. In southern Nevada, the annual precipitation is 5
to 7 inches. On the inountain ranges the maximum

winter precipitation in the form of snow reaches the

water equivalent of 30 inches. Since two-thirds

of the total annual preciijitation occurs in the non-
growing season, snow is the main dependence of the

state for moisture on both range and farm, and is con-
served by the mountains. Of these, the Sierra Nevada,
Toyabe, Ruby, and Independence Ranges, three

of which attain a maximum elevation of 11,400 to

14,.500 feet, are the watersheds of the larger streams
from which water for irrigation is derived. These
streams, the Walker, Carson, Truckee, Reese, and Hum-
boldt, traverse broad valleys and empty within the

state. The Snake and the Colorado, on the northern
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2531. Nevada, showing geographical
features.

and southern borders, are of little economic importance.
The Muddy and its tributary, the Virgin, which flow

into the Colorado, supply a limited area in southern
Nevada.
The mean annual relative humidity is only 50 per

cent. The rate of evaporation from water surfaces

relative to other parts of the United States is high.

Although strong winds occur frequently, destructive

or blasting winds are rare. The mean annual velocity

of the wind at Reno is 7 miles an hour.

According to temperature, which determines the

length of the growing season and the type of products,

Nevada is divided into three main divisions: northern
and western Nevada, central Nevada, and southern
or subtropical Nevada. The moan minimum tempera-
ture in northern Nevada ranges from 33.1° F. in the

west (elevation 4,.500 feet) to 30.2° F. in the east (ele-

vation 6,000 feet) ; and the mean maximum tempera-
ture from 67.4° F. to 60.8° F. In central Nevada (ele-

vation above 6,000 feet), the mean minimum tempeni-
ture is 31.5° F. and the mean maximum 60.6° F., a
condition too precarious for other than home horticul-

ture. In .southern Nevada (elevation below 3,000 feetj,
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tlio moan ininiiiuiin tomporaturc is 48.9° F. and the
moan m:i.\imiim Sl.i1''.

An avorago of tiftoon to twoiity-fivp cloar days and
74 to S9 por oont of siinshino ocours oach monlli iluiiup;

tho growing so;u-;on. "Hut intonso radiation ilunng tin;

night diminislios soniowliat tho otToot. of the warm days.
Ill northorn Xovada, tho growing soiuson Huttuatos
from 77 to ItJS ilays; in oontral Novada from 52 to 139;

and in sonthorn Novada from 130 to 240, tlio normal
in oarli case lying midway bctwoon tlio two oxtn'mos.
However, in tho latter section the inten.se heat, of the
summer retards rather than accelerates growth.

Tlio two great industries of tlio slate are mining and
iigricidturo, with a gro.ss income for the former of

approximaU4v S;5o,000,000 and the latter of $15,000,-
000.

. .

"
.

Irrigation is jiractiscxl on approximately 90 per cent
of the farms in Nevatla, and little development of any
source of water-siippl\- otlier tlian streams has yet been
made. Reservoirs still furnish only 5 per cent of the
wat<"r used. The era of wells is just beginning. Dry-
fanning, which is necessarily Umited to those parts of

the state po.ssessing a precipitation in excess of 12 to 15
inches, now embraces at le;ist 4,00t) acres.

Because of the preponderence of range land, forage
crops have been greatly in excess of intensive crops and
fruit, but seem now to have attained their highest
acreage until the range is made capable of supporting a
greater amount of live-stock, or until dairying and
intensive stock-raising are established. The present
(1915) value and relative importance of each is as
follows:

Forage crops $5,488,250
Cereals 1,838,400
Intensive crops 1,125,000
Fruit 200,()00

On the basis of the forage crops, the intensive and
fruit crops represent a value of 20 and 3.6 per cent
respectively.

Except in the matter of frost, Nevada is ideally

adapted for the growing of fruit; the clear skies and
cool chmate aid materially in producing fruit of fine

external appearance and unusually delicate flavor. In
northern Nevada, apples, plums, pears, and the hardier

cherries are readily grown, while southern Nevada is

congenial to the growing of peaches, pears, apricots,

pomegranates, figs, oUves, quinces, grapes, and almonds.
The growing of citrous fruits is effectually prevented by
the temperature of 20° F. that regularly occurs in the
winter and by an occasional drop in temperature to
10° or even 9° F.
Seventy per cent of the orchard-fruits and grapes

grown in Nevada are produced in three counties:

Wa-shoe, in 1910, prcxlucing 49.5 per cent; Nye, 12; Elko,
8.5. Lyon and Churchill counties are coming into prom-
inence aa potential producers of fruit. All of the stand-
ard varieties of apples are found in Nevada.
The frequency and duration of frost varies with

elevation. According to a temperature survey of Wa-
shoe and Churchill counties, the temperature has been
found to vary 8° in a rise of 13.5 feet and only 9.5° in

2.50 feet, the average variation being [jrobably not more
than half of these amounts. It h;is been found that an
increa.se in elevation of 2.50 feet is accomi)anied by a
decrease in the number of occurrences of frost of fourteen
to five in a season and a decrease in the duration of

freezing temperatures from at least forty to sixteen
hours.

In the bottom lands of northern and western Nevada,
the fruit crop fluctuates approximately as follows: full

crop one year in five; total failure one year in five; and
three half crops. In the foothills, only one total failure

has been recorded in twenty-five seasons. At, one
fKjint, 1,0(X) feet above the valley, apricot and almond
trees, unknown to produce fruit elsewhere in northern
and western Nevada, grow .secure from frost. On the

averag(\ t.wo lioal ings a season should save the Nevada
cro|), except, in the coldest sjiots or in abnormal years.
The bench lands along the Sierra Nevada and the

Uuby mouiilains compare closely in tcmper.ature with
Provo, Utah, but. are inferior to Grand Junction, Colo-
rado. Furthermore, dry orcharding in these lands, as
based on a five y(^ars' test, with an average annual
precipitation of 13.51 inches, has proved successful,

Ben Davis ajjples from the Elko County Dry Farm
liaving received first prize at the State Fair in 1914.
The type of apple best adapted economically to

Nevada is a late and long bloomer. Such is the so-
called Nevaila Slieepnose which h;is never been known
to fail utterly. It is, moreover, a late keeper.

Most of the orchards and orchard land in Nevada
are adjacent to railroads, but owing to the uncertainty
regarding the crop, Uttle effort is made to keep the
orchards free from insect pests or to grade the fruit for

marketing. Consequently, even the local markets are
controlled largely by the Cahfornia product. The
orchards are usually small. Orchards of 20 to 50 acres
are known, but these are very rare. The largest orchard
is said to have 160 acres. Pears, plums, and cherries

are grown only for family use.

In southern Nevada, apricots find a congenial en-

vironment because of the rainless weather at the time
of ripening. Shipments of early fruit as well as the

evaporated product find a ready market. For the same
reatson, and also because of a steadily increasing demand,
almonds should be an ideal crop. Furthermore, the
almond requires less moisture than most deciduous
fruits.

The seedless grape industry is limited largely to acre

tracts on each farm. One 50-acre vineyard is known.
The grapes are shipped as raisins, but no attempt has
been made to market them in carlots.

Of lesser fruits, the Mission and White Adriatic figs

have been produced for years without a failure, and other

varieties show especial promise. The Mission olives

also "have withstood all extremes of temperature, and
the few trees growing indicate possibilities of a new
industry." Pears and quinces thrive in this climate,

although the latter are not grown extensively. Peaches,

especially the Elbertas, being short-hved, are grown
only for home use.

In northern and western Nevada, raspberries, being

late bloomers, are an unfailing crop. Currants and
goo.seberries are usually successfid. Strawberries do
well on the hill slopes. In southern Nevada, black-

berries and dewberries are the most adaptable of the

small-fruits; currants, gooseberries, raspberries, and
strawberries are grown only with great care.

Owing to the scattered population and the control

of the wholesale fruit industry by California companies,

it will be difficult to increase the horticultural acreage,

unless concerted action is taken to develop the home as

well as the foreign market. However, the impending
increase in the daily industry with resultant increase

in population should stimulate the fruit industry; and
since fruit requires, after the root system is developed,

from 25 to 50 per cent less water than farm crops, it

seems probable that fruit-culture on the higher slopes

may become an independent industry, particularly so if

comliined with other intensive agriculture such as the

raising of bees and poultry.

Of intensive crops, potatoes seem to be the coming
premier crop in Nevada. Of the 840,000 acres of land

now under actual cultivation, at least 150,000 acres

are said to be adapted to potato-culture. The Inter-

niountain States, because of their porous soils, moderate
summer temperature, and control of moisture through

irrigation, are well adapted to the raising of excellent

potatoes, and Neviula especially so because of its prox-

imity to the markets of California and the low shipping

rates via the Panama Canal to New York. Under fair

cultivation, five tons or 170 bu.shels of potatoes to the



NORTH AMERICAN STATES NORTH AMERICAN STATES 2277

acre can be growii in Nevada, and under skilful culti-

vation the output can be increased to twelve tons. The
average price is $20 a ton, the price fluctuating between
$12 and $25. Early varieties adapted to the state are

Early Ohio, Rose Seedling, and Early Rose; the late

varieties. White Pearl, Rural New Yorker No. 2, Per-
fect Peachblow, Great Divide, Burbank, and Peerless.

The greater part of the potatoes grown in Nevada
come from three counties, Lyon, Washoe, and Elko,

the ratio in 1910 being 25.9, 25.7, and 8.5 per cent re-

spectively. In southern Nevada, only early marketing
is profitable, for potatoes do not keep well in that
climate.

It is probable that the area of potato land can be
further increased by the use of dry-farming on the
higher slopes of the mountain valleys, where the con-
ditions of rainfall and frost are much more favorable
than in the center of the valleys below. The rainfall

should be at least 12 inches and preferably 15 to 18
inches, and the slope free from frost after the first of

May. The only serious pest is the eelworm, a nematode
gallworm, which causes some trouble. This parasite

can be partially controlled by planting clean seed and
rotating cereal crops with potatoes. Fall plowing and
exposure of the soil to the hot sun has been suggested
as a feasible method in Nevada where the winter cold

is not sufficiently prolonged to destroy the eggs and
larvae.

The culture of onions is highly profitable if they are
planted on the best soil, for the dryness and low tem-
perature "make it comparatively easy to keep well-

matured bulbs in inexpensive storage-houses until the

market becomes favorable, which usually occurs after

.January' 1, when the bulk of the Cahfornia crop has
been marketed." The best fields yield twenty tons an
acre, and the normal price is $20 a ton.

The soil of western Nevada is well adapted to the

growing of sugar-beets, which attain a general average
of 18 per cent sugar. A beet-sugar factory at Fallon

(Churchill County) on the Truckee-Carson Project has a
capacity of 65,000 tons per annum, but tariff conditions

and the difficulty of estabUshing a local market for

beet-sugar have so far seriously retarded the industry.

Since watermelons and cantaloupes are perishable,

their commercial cultivation is dependent upon the

quaUty of the product placed on the market. In north-

em Nevada, they mature late and consequently must
come into direct competition with the produce of north-

ern California. In southern Nevada, the cantaloupe is

well adapted to the cUmate and is matured by the mid-
dle of July, after the season in Imperial Valley is over
and before the season in Utah and Colorado has begun.
Consequently, there is a potential market on either

side. At present cantaloupes constitute the chief crop
of Moapa Valley (Clark County) and vicinity. In 1913,

$80,000 or $160 an acre was realized from their sale

after transportation charges and commissions were
paid. In 1914 the crop was 75 per cent larger, but owing
to unfortunate markets the profits were less. The most
serious drawback is the melon aphis which is difficult

to control. The varieties of watermelons are Kleckley
Sweets, Halbert Honey, and Florida J'avorite, and of

cantaloupes Emerald Gem, New Fordhook, and Rocky
Ford.

Celery is still an experimental crop, and in northern
and western Nevada, skill is necessary to carr\' it through
the warm summer. The celerj' is of excellent texture

and good flavor, and the crop, although limited, is so
valuable that it is shipped even into California, where
it sells at a higher price than the local product. Since
much labor and care are required in securing a good
product, there seems little prospect of over-production.

Asparagus thrives in both northern and southern
Nevatla and will grow in soils too alkaline for most
other crops. Furthermore, little summer irrigation is

required. In southern Neva<la, it is a poor second to

cantaloupes as a commercial crop. It is marketed for

six weeks in March and April in Chicago and other
eastern cities. A canning factory is essential to care for

the output after distant shipments are unprofitable.

The market and home gardens produce practically

all of the vegetables grown in temperate climates,

partieiflarly beans, beets, cabbage, cauliflower, carrots,

corn, cucumbers, garlic, kohlrabi, lettuce, onions, peas,

pumpkins, radishes, squtishes, sweet potatoes, ruta-

bagas, tomatoes, and turnips. In southern Nevada,
tomatoes ripen from late May until late November or
December, the crop, however, being very fight during
the heat of summer. Commercial gardening in western
Nevada is mainly in the hands of Italians, and the prices

are reasonable. Except in southern Nevada, the market
is local and is forced to compete to a certain extent with
California. The winter-grown vegetables of southern
Nevada find a parcel-post market in Salt Lake City.

Lettuce has been shipped in carload lots, but the mar-
keting of it has not always been successful.

Practically all the flowers and shrubs that are grown
in the northern part of the United States, as well as the
hardy perennials of California, grow well in northern
Nevada. Peonies and bulbous jjlants bloom with only
occasional injtiry from frost, and, owing to the lateness

of the Nevada season, would find a ready market in

Cahfornia, if grown commercially. Owing to the dryness
of the atmosphere, Engh.sh holly does not thrive in this

cUmate.
In southern Nevada, such semi-tropical plants as the

oleander, the ornamental date pahn, and weeping fan
palm have been grown successfully. The bamboo and
the pampas grass, which find a congenial environment
in northern Nevada also, here grow to stately pro-
portions, while the chrysanthemum suppUes aknost
perfect blooms in the garden until after Thanksgiving.
Commercial greenhouse floriculture should be emi-

nently successful, for the percentage of sunshine in the
winter in Nevada is far in excess of that in Cahfornia,
and flowers can be grown in one-half the time.

Public-service agencies for horticulture.

The Agricultural College is situated at Reno and was
established in 1888. It is an integral part of the Uni-
versity of Nevada. There is one member on the horti-

cultural staff.

The Experiment Station is also at Reno and is a
department of the University. The University and the
Experiment Station possess two orchards, one exposed
to frequent frosts, the other reasonably free from them.
Two horticultural bulletins have been published, one
on ornamental trees and shrubs, the other on the
avoidance and prevention of frost.

A limited amount of extension work in horticulture is

given. The Public Service Department of the Univer-
sity maintains an inspection service for plant insects'

and diseases, but not for fruit-grading.

Slalislics {Thirteenth Census).

The approximate land area of Nevada in 1910 was
70,285, 440 acres. The land in farms numbered 2,714,-

757 acres, or 3.9 per cent of the land area. The amount
of improved land in farms was 752,117 acres; the
amount of woodland in farms, 48,209 acres; and there
were 1,914,431 .acres of other unimproved land in

farms. The number of all farms was 2,689 and the
average acreage to the fann 1,009.6. [The total area of

the state is 110,690 square miles.)

The leading agricultural cro])s of the state are hay
and forage, and cereals. In 1909 the acreage devoted to

hay and forage was 350,538, an increase of 20 per cent
in acreage since 1899. The value of the production in

1909 was $4,185,071, which was 70.7 per cent of the
total value of all the crops. The acreage in cereals in

1909 was 34,958, as compared with 31,075 in 1899; the
production in 1909 was valued at $923,763, or 15.6 per
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PACIFIC STATES.

Washington.

The state of Washington (Fig. 2532) is naturally

,livi ed 1 o two very different climatic areas. The

sto, e n he west side of the Cascade Mountains is

Ser' 1Iv very rolling. The plains and mountam sec-

Hos are usually covered with heavy timber. The

elevation i from sea-level to 3,000 feet and mountam

peaks extending to much, g^-'^ter elevation^. Tte

-linf-dl m the sections varies from 20 to 100 inche^

m"iv. The summers are generally warm and w^ h

verv Mit rainfall. The winters are usually cloudy with

Tgreat deal of rain but with very little wmd and cold

""
The'section of the state east of the Cascade Moun-

t.iins is I broken elevated plain with mountains in the

„o"uient part of the state^ The altitude vanes from

500 n tiOO feet, with mountains much higher. The

ramfLu varies from 5 inches '" the lowest vafeys to

•ihout 35 inches at elevations of 3,500 teet. inere is

practAcahy no rainfall during the summer months and

'c":;-p;:!duction in the. valley
-^^--^-^^taTur? fs

ahnost entirely by irrigation. ] ^^^ tf™?Xw'zero
equable and seldom reaches more than 16 betow zero^

Tlie changes in temperature during the winter are

usmxUy ^adual, and the extreme temperatures are

seldom acoompamed by wind.
,

The leading hort cultural districts m the state are m
the Yakima Valley, Wenatchee Valley, Spokane VaUey,

SU^tuttorPi^Kin It^^^^^^^^

ilgrowSig is the' leading horticultural mdustry

\\^illa district, Okanogan district, and the Clarkston

S[rs^lik?YiCN^e^^~^d&^^^^^^
-J!:{nKi|ralt.ud.arebes^^^

^L^rSM^lTn^'r^^^^^^^^^^
'^'^'^'^ !:tor"oV3intTpou™Sore'tha^n.U

^f;^"^ I gri« Lpl^t^d^ ^dm^
c.«es the P>-'i?-g-;-^ Znerov^ varieties of prunes
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is the great summer pear, follower! closely by Flemish
Beauty. For fall and winter, Anjou, Clairgeau, Easter
and Winter Nelis are largely gro\m.

In peach-jirowing, the Yakima Valley ranks first,

with ^^'cnatchee \'a!ley second, and Clarkston third.

In the growing of grapes, the lower Yakima \'alley

and the Columbia Hirer Valley in the central part of

the state are taking the lead, with the Clarkston dis-

trict a close second.
Sweet cherries grow to great perfection in all parts

of the state, but especially so in the Puget Sound
region and in the warm valleys of the east side. The
sour varieties also grow and yield abundantly. Sweet
cherries attain their greatest perfection in the warm
valleys at an altitude not much above 1,000 feet. Sour
varieties do best on the high lands, at an altitude of

about 2,000 feet. Cherries have been found to be
profitable, yet few new plantations are being set. The

, APPLES -P£ACHCLS
° BERRIES - CRAPES
7 APPL £S - PEACHES

1 SMALL FRUIT a APPLES
2 PRUNES - BERRIES 9 APPLES- BERRIES
J PEARS -BERRIES IOAPPLES- PEACHES - CRAPES
4 ** - ** it APPLES-TRUCK CROP
5 APPLES-PEACHES -PEARS 12 APPLES - BERRIES02 40 ^0 &O I9O

STatutc micej
2S32. Washington, with distribution of horticultural crops.

reason for this is probably to be found in the labor
market, it being almost impossible to get the necessary
help to care for a large crop of cherries.

The greatest berry-growing section is in Thurston
and King counties, Sumner and Puyallup being the
centers. Bellingham, in Whatcom County, is the
center of the berrj- and smaU-fruit district. Kennewick
is the largest strawberrj' section east of the Cascade
Mountains. Cranberry-growing is a new and rapidly
developing industry in Pacific, Thurston, and Chehalis
counties.

In the production of vegetables and truck crops the
Walla Walla district ranks first, with Thurston and
King counti<^s second.
The vegetables that do well in cool weather are

especially adaptable to wide planting in Washington
and reach a very high measure of perfection. Lettuce,
peas, onions, cabbage, cauliflower, kohlrabi, spinach,
asparagus, and rhubarl_) do especially well. The warm-
weather plants, such as tomatoes and sweet potatoes,
are grown to the greatest perfection only in the lower
altitudes. District above l,oOO to 1,000 feet are seldom
able to mature tomatoes satisfactorily. The plant
grows well and produces enormous crops of fruit in
practically all sections of the state, but onlj' the lower
sections have sufficient length of growing season to

make the crop profitable. Beans are grown in eastern
Washington in great quantity. In the irrigated sections,

this crop has not proved its capacity to adapt itself to

the peculiar soil conditions existing. Celery can be
grown in almost all sections of the state where the rain-

fall or water-supply is sufficient. There is a great deal

of land in western Washington especially adaptable to

this plant. Root crops, such as radishes, turnips,

rutabagas, beets, carrots, and parsnips, do especially

well. The plants of the crucifer family are very gener-

ally attacked by maggots and are difficult to grow to the

highest degree of perfection unless planted extremely
early or grown as an extremely late crop.

Seed-growing is a very important industry in Sno-
homish and Spokane counties. Large quantities of

vegetable seed are grown in other districts also. The
seeds grown in greatest quantity are garden and field

peas, cabbage, cauliflower, beets, and tumijis. Experi-
mental work in bulb -growing is

being conducted at Bellingham and
promises to be the foundation for a
large bulb industry.

Great progress is being made in

Washington in the establishment of

fruit-product plants. There are sev-
eral canning factories being very
successfully conducted. Several of

these are on cooperative basis.

They do a regular canning business
in fruits and vegetables and find

especially profitable the making of

strawberry mash and the canning of

cherries, pears, and tomatoes. There
are several vinegar factories in the
state that use only the cheap or
culled grades of fruit. There is one
commercial plant manufacturing
the unfermented fruit juice, paying
especial attention to grape juice.

The flowering plants ordinarily

grown in gardens for commercial
purposes do especially well in Wash-
ington. The rose probably does no
better in any state in the Union
than in Washington. Rose shows
are very popular in the larger cities

of the state. Sweet peas also reach
a very high degree of perfection.

Flower-culture, including the more
conunon kinds for the home-garden,

is receiving a great impetus, as it has been neglected
greatly in the past. Commercial florists' work is

developing rapidly. The most common plants handled
are the carnations, roses, chrysanthemums, ferns, and
foliage plants. The city trade is usually supplied by the
local houses. A great deal of attention is being given
now to the production of bedding and border plant
materials. Greenhouse establishments are increasingly
popular for the production of flowers, but very little

is done along the line of forcing winter vegetables.
Transportation rates from the southern part of Cali-
fornia are such as to prevent profitable vegetable-
forcing work. The lowland valley districts are capable
of producing croj^s of lettuce as late as the latter part
of November and also of placing the spring crops on
the market from the out-of-door beds as early as March.
The nursery business has been well developed in this

state, but has fallen off greatly in the last three years.
At present the nurseries are developing good stocks of
ornamental plants and trade is rapidly increasing.
The most common pests to the general horticultural

crops are codling-moth, bud-moth, apple- and peach-
tree borers, San .Jos6 scale and the various forms of
aphis. There are many other insects making trouble
in small locahties. Of the plant diseases, pear blight,

apple-scab, apple powih^ry mildew, authracnose, or
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bliiok-spot ciiukor, iiiul browii-rot arc tlio most (ommon.
There iire a few physiologioal ilisoasos th:it apiiear in

the oroliards. Most of these seem to l)e due to hick of

adaptation of the pl.int to the peculiar soil conditions

of tne district. The most couuuon spray materials in

use are hine-sulfur, bordeaux mixture, nicotine sulfate

and crudtM)il emulsion.

The larp^ orchard planting in Washington has been
induced h\- the great profit made bv the o\\Tiprs of the

oldest orchards in the state. Between 1901 and 1911,

many orchards yielded crops that netted their owners
profits of several hundred dollars an acre. Heavy
orchard planting followed. The extremely high price

received for the apple before 1912 still lefti good profits

after deducing high freight rates. The incre;ised crop
and reduced price has made the marketing problem a
very difficult one. The organization of cooperative
selling assoc'iations began about 1907, although some
small organizations were in operation before that date.

The cooperative canneries were among the first to start

and the first to fail. The Puyallup-Sumner Fruit Asso-
ciation is one of the oldest and most successful organi-

zations of its kind in the state. This organization owns
and operates its own canning plant and handles approx-
imately 95 per cent of the berry crop of that section.

The organization is composed primarily of berry-

growers. The Yakima Valley Fruit Growers' Associa-

tion is a cooperative organization that .sells fresh fruit

only. This is the largest and one of the oldest local

organizations in the state. There are now several sim-

ilar organizations. The North Pacific Fruit Distributors

IS the largest cooperative organization in the state. It

is comjjosed of several affiliated local organizations. It

is a selling agency only and does not attempt to do any
of the work of the local organizations. Each local

organization has its own brands and advertising methods
and to a large extent its own set of rules for grading

and packing. The f. o. b. sales at origin of the ship-

ment are most desired by the grower, as the consign-

ment shipments have veiy frequently failed 1)0 return

a reasonable price to the grower.

Pithlic-seri'ice agencies for horticuUurc.

The Land-Grant college of Washington is located at

Pullman and was established in 1890. The institution

is known as the State College of Washington. The
Experiment Station is a department of the College and
is located at the same place. .\t the present time there

are seven men on the staff of the department, four

doing college work only, and two connected only with
the Experiment Station; the head of the department
works in both College and Experiment Station. Since

the establishment of the Experiment Station, fourteen

bulletins have been published by the horticultural de-

partment. Several of th(;se have been popular bulletins.

There are no special schools in this state teaching

horticulture at the present time. Horticulture is taught
in most of the high-schools in the state. Brief attention

is given to it in the normal schools as a part of the
agricultural course.

The extension work in horticulture is done by
members of the Horticultural Department. Lectures,
farmers' institutes, movable schools, and the conducts
in^ of correspondence courses in horticulture are the
principal lines of activity.

The State Department of Agriculture has a sub-
division of horticulture. The head of that division is

known as Commissioner of Hortioilture and all of the
inspcfjtion work of the state is directly under his super-
vision. The state is divided into five inspection dLs-

tricts with district inspectors in charge.
The Washington State Horticultural Society is an

organization of the fniit-growers of the entire state.

Practically all of the meiribers. however, reside east of

the Cascafle Mountains. The W<«teni Washington
Hortir-niltural Society is an organization of the fniit-

growers residing west of the Cascades. The special
interest of this society is for the promotion of the fiiiit-

growing industry in western Washington, p'ruit-grow-
ing unions and commercial organizations e-xist in every
fruit-growing section of the state.

Slatintics {Thirteenth Census).

The approximate land area of Washington in 1910
was reported as 42,775,040 acres. The land in farms
was 27.4 per cent of the land area, or 11,712,235 acres.

Of this land in farms, the improved land numbers
0,373,311 acres; the woodland, 1,541,551 acres; and
other unimproved land in farms, 3,797,373 acres. The
number of all the fanns in the state in 1910 was 56,-

192 and the average acreage to a farm 208.4. [The
total area is 69,127 square miles.]

The leading agricultural crops of the state are cereals,

and hay and forage. The acreage of cereals increased
from 1,350,897 in 1899 to 2,591,582 in 1909, when the
l)roduction was valued at $44,762,138, which was 56.7

per cent of the total value of all crops. Hay and
forage increased in acreage from 497,139 in 1899 to
742,137 in 1909, when the production was valued at
$17,147,648, or 21.7 per cent of the total value of all

crops. The value of forest products of farms was
$3,7.54,293 in 1909, as compared with $1,002,126 in 1899.

Horticultural crops produced in Washington are
fruits and nuts, small-fruits, vegetables, including
potatoes, and flowers and plants and nurserj' products.
The value of the fruits and nuts produced in 1909 was
.$4,329,058, as compared with $1,027,.539 in 1899.

Small-fruits increased in acreage from 2,845 in 1899 to

5,508 in 1909, when the production was 13,490,930
quarts, valued at $941,415. The total acreage of

potatoes and other vegetables in 1909 was 82,312 and
their value $5,982,665. Excluding potatoes, the acreage
of other vegetables increased from 13,848 in 1899 to

24,410 in 1909, when the production was valued at

$2,988,510. Flowers and plants and nursery products
increased in acreage from 189 in 1899 to 1,682 in 1909,
when the production was valued at $1,044,907.
The total quantity of orchard-fruits produced in

1909 was 4,244,670 bushels, valued at $4,274,124.
Apples contributed considerably more than half of this

quantity and plums and prunes most of the remainder.
The apple trees of bearing age in 1910 numbered
3,009,337; those not of bearing age, 4,862,702. The
]iroduction of apples in 1909 was 2,672,100 bushels,

valued at $2,925,761. Plum and prime trees of bearing
age in 1910 numbered 823,082; those not of bearing
age, 122,912, and the production in 1909 was 1,032,077
bushels, valued at $6()0,503. Pear trees of bearing age
in 1910 numbered 290,676; those not of bearing age,

617,754, and the production in 1909 was 310,804 bushels,

valued at $328,895. Cherry trees of bearing age in

1910 numbered 241,038; those not of bearing age,

229,067, and the production in 1909 was 131,392 bushels,

valued at $278, .547. Peach and nectarine trees of bear-

ing age in 1910 numbered .536,875; those not of bearing

age, 1,028,141, and the iiroduction in 1909 was 84,494

bushels, valued at $118,918. Other orchard-fruits pro-

duced in 1 909 were : 1 0,789 bushels of apricots, valued at

$17,280; and 3,008 bu.shels of quinces, valued at $4,198.

The production of grapes in 1909 was 1,704,005

pounds, as compared with 1,194,700 pounds, the pro-

duction in 1899. The value of the grapes produced in

1909 was $51,412. The number of vines of bearing age

in 1910 was 322,007; those not of bearing age, 371,733.

The production of nuts in 1909 was 65,441 pounds,

valueil at $3,522. The more imiiortant of the nuts

produced were: 16,450 pounds of English or Persian

walnuts, valued at $2,241; 43,438 pounds of black

walnuts, valued at $687; and 770 pounds of ahnonds,
vahKMl at $86.

Strawberries are by far the most important of the

sinall-fruits produced in Wa.shington. with raspberries
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and loganberries second in importance. The acreage of

strawberries increased from 1,268 in 1899 to 3,283 in

1909, when tlic production w;us 7,683,774 quarts,
valued at $529,535. Kaspberrie.s and loganberries
increased in acreage from 625 in 1S99 to 1,210 in 1909,
when the production was 3,118,720 quarts, valued at

$223,001. Blackberries and dewberries increased in

acreage from 338 in 1899 to 769 in 1909, when the pro-
duction w;is 2,340,779 quarts, valued at .$159,094. Other
small-fruits produced were: 194,365 quarts of currants,
valued at $16,518; 143,264 quarts of gooseberries,

valued at $12,285; and 9,728 quarts of cranberries,

valued at .$953.

Potatoes, the most important of the vegetables,
increased from 25,119 acres in 1899 to 57,897 acres in

1909, when the production was 7,667,171 bushels,

valued at $2,993,737. Of the other vegetables grown tlie

more important were: 934 acres of cabbage, valued at

$106,865; 415 acres of onions, valued at $67,949; 364
acres of tomatoes, valued at $62,613; 103 acres of

celery, valued at $39,686; 561 acres of sweet corn,
valued at $34,891; 352 acres of peas, valued at $27,758;
194 acres of asparagus, valued at $24,129; 310 acres of

cantaloupes and muskmelons, valued at .$18,688; 214
acres of watermelons, valued at $15,525; and 87 acres
of turnips, valued at $11,484. Vegetables of less im-
portance were green beans, beets, carrots, cauhflower,

cucumbers, lettuce, parsnips, radishes, rhubarb, ruta-
bagas, spinach, and squash.
The acreage devoted to the production of flowers and

plants increased from 34 in 1899 to 340 in 1909. The
area under glass in 1909 was 1,539,972 square feet, of

which 1,257,616 were covered by greenliouses and
282,356 by sashes and frames. The value of the flowers

and plants produced in 1909 was $518,226, as compared
with $50,450 in 1899.

Nursery products increased from 155 in 1899 to
1,342 in 1909, when the value of the nursery products
grown was $526,681, as compared with $28,699 in 1899.

O. M. Morris.

Oregon.

Oregon (Fig. 2533) is a state of great extremes, the
rainfall varying from as high as 130 inches down to a
ver>' few inches, in extreme seasons certain sections

averaging as low as 2 or 3 inches, although 9 or 10
inches is generally the minimum. Along the coast, the
annual rainfall averages about 70 inches, while in

western Oregon between the Cascade and the Coast
Range mountains, the rainfall varies from 25 to 45
inches. East of the Cascade Range, it varies from 20
inches down to about 9 inches.

There is also an extreme range of elevations.

This difference varies from sea^level to the frost line.

This line, with the exception of a few favored locations,

is in the neighborhood of 3,000 feet, and this elevation

is about the limit of succe.s.sful fruit- and tender vege-
table-production in this state.

The .sods in the horticultural valleys tend to vary
greatly and are very spotted; nearly all extremes are

found. It Ls not uncommon to find twelve or fifteen

distinct tj-pes of soil in one small valley. These soils

will vary from the heaviest adobe, or so-called sticky

soils, to the lightest volcanic ash or pumice-stone soils.

These changes in rainfall, elevation and soils, coupled
with certain climatic factors, such as length of growing
seasons, mean temperatures, extremes of heat and
cold, give the state a very wide range of conditions.

This means that a great many varieties of fruit can be
grown succes-sfully. While it is true, however, that each
locality may be able to grow only a few varieties to the

highest degree of perfection, yet there are very few
varieties of deciduous fruit that are not found within
the state.

Oregon can geographically be di\'ided into two dis-

tricts,—western and eastern Oregon; the Cascade
Range is the dividing line. Western Oregon, in turn,
can be divided into two great districts, each of which
can be further subdivided. The first great district
extends between the Cascade and Coast Range Moun-
tains and includes the Willamette, Umpqua, Rogue
River, and other smaller valleys. The second district

contains the area found west of the Coast Range Moun-
tains and includes the coast counties of Coos, Lin-
coln, Tillamook, and so on.

East of the mountains several divisions can be made.
First, there are those regions along the Columbia
River and certain other parts of eastern Oregon which
have a low altitude. These areas include such well-
known districts as The Dalles, Hermiston and Free-
water-Milton, which is a part of the Walla Walla
Valley. Second, there are those regions which con-
tain valleys of fairly high altitude, in the neighbor-
hood of 2,000 feet, such as the Grand Ronde and cer-
tain areas in the vicinity of Vale and Ontario and a few
of the interior valleys such as the John Day. The third
district includes those regions found on the high table-
lands. On the whole, this district is rather too bleak
for successful commercial orcharding. There are,

however, certain select parts along the streams and
along certain of the lakes, like Summer and Goose lakes,
that are splendidly adapted for fruits and vegetable-
production.
Hidden among the Cascade Mountains are found

certain valleys which do not come in any of the classes
already enumerated. These include such well-known
regions as the Hood River and Mosier valleys.

In Oregon, fruit-growing is largely confined to valleys
nestled among the mountains. Some of these valleys
are very large; the Willamette Valley, for example,
has 5,000,000 acres of tillable land. On the other hand
many of the valleys are comparatively small, often
containing only a few thousand acres.

The apple is the leading horticultural crop in Oregon
and is being grown commercially in every horticultural
section of the state. Within the last ten years, the
planting of apples has gone forward on a tremendous
scale and in the near future the output of this fruit

should be enormous.
The prune is the second crop of horticultural impor-

tance in the state. East of the Cascade Mountains, it

is grown m limited quantities for shipping green, while
west of the mountains it is grown largely for evapora-
tion purposes. The Italian (Fellenberg) prune is the
principal variety grown, although a considerable
quantity of French or Petite prunes are produced,
especially in southern Oregon. There is an increased
interest being sho\vn in the prune within the last two
years and new plantings have been very extensive.
The pear is rapidly coming to the front commer-

cially. In certain sections, very large areas have been
planted and the tendency all over the state is to increase
the acreage devoted to its culture. At the present time
the pear-growing areas are confined to certain sections
of western and southern Oregon.
Sweet cherries are grown very extensively in western

Oregon. The Willamette Valley excels in cherry-pro-
duction, the Lambert doing especially well in that
.section, although the Royal Anne and Bing are grown
commercially. Along the Columbia River, in tlie

vicinity of The Dalles, the Royal Anne (Nai)olcan
Bigarreau) does extremely well. In the higher alti-

tudes of eastern Oregon, the Bing becomes the leading
variety. Few sour cherries except those produced for

home purposes are being grown at the present time.

This fruit, however, does remarkably well in the state

and there is some inclination toward commercial
plantings.

Peaches are grown largely as fillers, there being but
verj' few .sections of the state as yet that have a dis-

tinct peach industry. The nearest approach to this
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condition is fouiul at certain points alons tho Columbia,
the Mission bottoms of the Willamette near Salem,

anil certain parts of tlie Uogue River ViUley, especially

at Merlin ami Ashland.
In western Oregon, the iirinciixd developed horti-

cultnrsil regions are the Uogue River, the I lupqua,

and the Willamette valleys. The Rogue Ki^er is

rapidly becoming the pear center of the state. Large
acreages of such varieties as Hartlott, Bosc, Winter
Nells, and Coniice have been planted. In addition to

the iH>ar. extensive areas of apples, apricots and jieaches

are being grown, (irapes, esiiecially of the vinifeia

t>lH^, such as the Tokay, Malaga and Muscat are

receiving considerable attention.

The Umpqua N'alley is rapidly developing into an
apple district. Si)itzenberg and Yellow Ne\vto\m are

the leaders. Large areas of this valley, however, are

devoted to the culture of French prunes, a few Italian

2533. Oregon, with the main
horticultural parts.

SCALE OF tv/IILES

f)runes, and a scattered planting of almonds and Eng-
ish walnuts. The region is extremely early .and some
attention is being given to the production of early
fruits and vegetables.
The Willamette Valley, wliich is the largest horti-

cultural valley in the state, is the center of the Italian
prune, s^veet cherrj' and the Engli.sh walnut industry.
In addition to these crops, large areas have been planted
to both apples and pears. .Vt the present time there is a
revival of interest in the pear and a large acreage
devoted to this fruit is being established. The logan-
berrj- output at the present time is largely centered in

the Willamette Valley. The valley is so large and has
so many varied conditions that its horticulture is

becoming greatly diversified.

.Mong the coast, small-fniits grow to the highest
degrcfr of perfection and this is csiiecially tnie of the
brambles. The coa-st districts are also producing apples
commercially, .such varieties as the (iravenstein and
King of Tompkins County growing particularly well.
Coos Bay, from a horticultural point of view, is the
leading section.

Along the Columbia River, in the heart of the Coast
Range Mountains, is the Hood River Valley. This
valley is un.'mr7<a.s.sed in the grade of .Spitzenbcrg and
Yellow Newtown apples which it produces. There are

other varieties which are being grown comnierciallj'

and, of late, considerable attention has been given to
pears, such varieties as. the Anjou, Cornice, and Bart-
lett all doing well. This .section is also famous for its

strawbcrry-prt)duction, the strawberry being the prin-
pal crop grown among the young trees. A few miles
ciust of llooil River is a small section known as the
Mosicr Valley which has conditions similar to those
found in Hooil River.
The Ualles district which is along the Columbia

River, 2'J miles east of Hood River, is becoming famous
for its stone-fruits, and vinifera grajies. Royal Anne
cherries, apricots, peaches, i)lunis and prunes, Tokay,
Malaga and Muscat grapes grow to a wonderful degree
of perfection. This section is also producing large quan-
tities of vegetables, csi)ecially tomatoes for table use.

The Freewater-Milton district, which is a part of the
Walla Walla Valley, is characterized by the diversity

of crops which it produces. This
region is very early and is

attracting jjarticular attention
because of its ability to put early
fruits and vegetables into our
leading city markets. Nearly all

the fruit from this district is

shipped fresh.

The Grand Ronde Valley in

eastern Oregon, in Union County,
has one of the largest areas
plantctl to apples to be found in

the state. Such varieties as York
Imiierial, Rome Beauty, Gano
and Jonathan are being planted
very extensively. At Cove, in

this same valley, prunes and
cherries predominate. The Bing
cherries from this district are
famous because of their splendid
shipping qualities.

There are many other valleys
in the state which are producing
fruit, but as yet only in small
quantities. Some of these dis-

tricts, such as the Pine Valley,

Eagle Valley, John Day Valley,

and a few regions in the vicinity

of Ontario and certain select

jjarts in proximity to Summer
and Goose lakes, will undoubtedly develop their horti-

cultural possibilities very extensively in the near
future.

Oregon is developing a very large nursery business.

In fact, one of the largest nurseries in the United States,

namely the Oregon Nursery Company, is located at

Orenco. This nursery has 1,000 acres planted to nursery
stock at Orenco besides plantings in other parts of

Oregon. There are also a number of smaller nurseries

located throughout the state. Most of these, however,
are in western Oregon in close proximity to Portland.

Among the unusual crops which are being grown in

the state should be mentioned the English holly. A
large number of persons are planting out this tree com-
meririally. The tree thrives especially well in the roll-

ing foothill country of western Oregon.
The cranberry is produced in this state very suc-

cessfully and in all the coast counties limited areas of

cranberry land can be obtained. Up to the present
time, all bogs established have proved themselves very
productive and have shown great promise for the future.

The loganberry is rapidly becoming one of the leading

horticultural crops .an<l the indications are that within
the next ten years it may surpass in output all the other
horticultural crops in the state. We.st of the Cascade
Mountains there an^ large areas adapted to this fruit.

It is very jiroductive and, having so many uses, is

meeting with a brisk demand. It is canned for sauces
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and pics, evaporated, made into jellies and jams, and
])rodiices a most excellent beverage similar to grape-

juice.

Hroccoli-growing is beginning to attract a great deal

of attention. This crop is very easily gro%\ai and can
be harvested during the winter, and in the very near

future large shijiments will be sent out of the state. A
large area of land along the Columbia River and in the

co;ist counties, and certain districts west of the Cas-

cades, are adapted for this crop.

The onion is becoming one of the leading vegetable-

gardening crops and is confined to certain sections of

western Oregon which contain what is known as the

Beaverdam soils. Many carloads of onions are shipped

out of the state annually.

Some attention is being given to gin.seng-growing,

although as yet this indu.stry is still in its infancy.

Since Oregon has few large cities, park systems of

great importance have not been developed. However,
the smaller towns and cities are growing very ra])idly

and many of them are establishing splendid founda-

tions for future development. There are farms of vast

acreage, but very few private estates have been devel-

oped as country homes.
The first fruit brought into the Northwest was

introduced by the Hudson Bay Company in 1824. A
group of young men who were about to sail from Eng-
land for Vancouver were attending a banquet, and the

young women present saved the seed from the apples

eaten on the occasion, and gave them to the young
men to plant in the new country. These seeds were
eventually planted and the resultant grove of trees

produced the first apples grown on the Pacific coast.

In 1847, Henderson Lewelling and William Meek
brought across the prairies from Iowa several thous-

and grafted sprouts, a few trees and a large (juantity

of seed. With this stock they established the first

nursery in the state at Milwaukee. Ralph C. Geer, in

the same year, also brought seed from the East and
planted it. All these men were closely associated with

the horticultural development of the state and, together

with Seth Lewelling, were instrumental in its inception.

Seth Lewelling produced some of our finest varieties

of fruit. Among these are the Bing and Black Republi-

can cherries, which were produced in the sixties, and the

Golden prime produced in 1876. J. H. Lambert in 189(1

presented the Oregon State Horticultural Society with

the Lambert cherry. This variety is probably the

finest cherry grown in America, and is rapidly becom-
ing our leading shijjping sort. A. I. Shipplcy for years

was identified with the grape industry, and was respon-

sible for the introduction of many varieties which are

now being grown commercially. Mr. Pettyman intro-

duced the Oregon cherry, which is now being grown on
a commercial scale in various parts of the state. Cyrus
Hoskins brought out the Hoskins, Vesta and Lake
cherries. They are very good, and superior to many
now grown in .\mcrica, but, owing to the introfluction

of the Bing and Lambert, have not been planted exten-

sively. The Major Francis cherry, one of our best early

varieties, was introduced by G. W. Walling, of Portland.

Other varieties of fruit of commercial importance
which have been introduced by Oregon are tlic Winter
Bartlett pear, Willamette and Pacific pnmc, Early
(^harlotte peach, Vanderpool Red apple, Clark Seed-

ling, Gold Dollar, Magoon and Oregon strawberries.

Public-service agencies for horlictdhire.

Under the Land-Grant Act of 1862, Oregon was
granted 9(),00() acres of land. There wa.s no state (college

in Oregon in 1868. The I^egislature that year jjrovided

for the location of the land received and gave the inter-

est on funds derived from the sale of the land to the

Corvallis College, a private institution in Benton
County, which was then under the control of the Metho-
dist Episcopal Church. In 1885, the church voluntarily

relinquished its claim on the College, and the State
assumed entire control of the institution, which then
became known as the Oregon Agricultural College.

There are at present fourteen members of the horti-

cultural staff.

The Experiment Station is also located at Corvallis.

There are fifteen men giving part or all of their time to

horticultural research work. Two of these men are

located at Talent, in southern Oregon, where 20 acres

of land are being devoted to ])ear-production problems.
In Hermiston, eastern Oregon, three men are study-
ing fruit-production problems under irrigated con-
chtions, 40 acres of land being used for these problems.
One man is located at Hood River, Oregon, investiga-

ting special apple problems. Forty-three bulletins on
horticultural subjects have been issued in addition to

circulars.

The College is also paying considerable attention to

extension work, one man devoting his entire time to

extension work in pomology.
There are no other institutions in the state giving

instruction in horticulture. There is one correspondence
school known as The Pacific Horticultural Corres-

pondence School located at Orenco. Considerable
attention is being given in the state to work in school-

gardens and children's club work in horticulture. Other
than this, however, there is very little horticultural

teaching done, with the exception that in a few high-

schools courses have been introduced.

The Oregon State Horticultural Society is the lead-

ing society of its kind in the state. There is a .special

State Board of Horticulture consisting of five com-
missioners, the state being divided into five horticul-

tural districts and one commissioner having charge of a
district. In most of the counties will be found County
Fruit Inspectors under the jurisdiction of a commis-
sioner. The duties of the Board of Horticulture con-

sist largely of police duties, enforcing horticultural

laws on spraying, quarantine, and so on.

Stalisiics (Thirteenth Census).

The approximate land area of Oregon in 1910 was
61,188,480 acres. The land in farms was 11,68.5,110

acres, or 19.1 per cent of the land area. Of this land in

farms, 4,274,803 acres were improved land; 2,237,826
acres were woodland, and 5,172,481 acres other unim-
proved land in farms. The number of all the farms in

1910 was 45,.502, and the average acreage of each 256.8.

[The total area is 96,699 square miles].

The leading agricultural crops of Oregon are cereals,

hay and forage and hops. The acreage of cereals

increased from 1,222,648 in 1899 to 1,242,300 in 1909,

when the ]jroduction was valued at $17,860,136, which
was 36.4 per cent of the total value of all crops. Hay
and forage increased in acreage from 731,823 in 1899 to

939,979 in 1909, when the production was valued at

$15,225,9.57, which was 31 per cent of the total value
of all crops. Hops increased in acreage from 15,433 in

1899 to 21,770 in 1909, when the production was
valued at $2,838,860. The value of forest products of

the farms in 1909 was .$2,889,991, as compared with
.$1,300,724 in 1899.

Horticultural crops produced in Oregon are fruits

and nuts, small-fruits, potatoes and other vegetables,

and flowers and plants and nursery products. The
value of the fruits and nuts produced in 1909 was
$3,4.52,205, as compared with $1,071,129, in 1899.

Small-fruits increa.sed in acreage from 3,470 in 1899
to 5,122 in 1909, when the production was 9,348,490
quarts, valued at $041,194. The total acreage of

potatoes and other vegetables increased from 46,407
in 1899 to 67,399 in 1909, when the value of the

I)roduction was $4,548, .523. Excluding potatoes, the
acreage of other vegetables increased from 16,345 in

1899 to 23,129 in 1909, when the value of the produc-
tion was $2,448,917. Flowers and i)lants and nursery
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pnxluots iniTOjistHl in acroago from 1,072 in 1S90 to

J,'J*.>S in IIKW, when the proiluction was valued at

$1,0.M.So;?.

The total production of orchard-fruits in 1909 was
4.4"J;?,'J44 busliels, an inerciuso of lllO.li per cent over

the prixluction in 1S99. Apples were I he most impor-
tant of the oreharil-fruils, with plums and prunes
second in importance. The number of ap))le trees of

bearing age in 1910 was 2,029,911!; those not of bearing

jige, 2.240,t)3t). and the i>roduction in 1909 was 1,930,926

bushels, valued at §1,0.50,944. The ))iums and jjrune

trees of bearing age in 1910 numbered l,7t)4,S90; those

not of bearing age, 427,009, and the production in 1909
was 1.747,.")87 bushels, valued at .$S3.S,7S3. Pear trees

of bearing age in 1910 numbered 273, .")42; those not of

bearing age, 79,"),l)ti9; and the ])rotluetion in 1909 was
374,022 busliels, valued at S300,977. Cherry trees of

bearing age in 1910, numbered 223,4,50; those not of

bearing age, 313,770; and tlie ])roduotion in 1909 was
1S1,0S9 busliels, valued at $2(i9,934. Peach .and nec-

tarine trees of bearing age in 1910 numbered 273,102;
those not of bearing age, .")08,179; and the production
in 1909 was 179,030 bu.shols, valued at $194,314.

Other orchard fruits produced were 4,610 bushels of

apricots, valued at $7,727, and 5,354 bushels of qxiinces,

valued at So,140.

The production of grapes in 1909 was 3,206,874
pounds, valued at $98,776. The vines of bearing age
in 1910 numbered 381,302; those not of bearing age
40S,,598.

The production of nuts ia 1909 was 177,632 pounds,
valued at S13,20S. English or Persian walnuts are the
most important nut, the production in 1909 being
79,060 pounds, valued at .$8,288. The Enghsh walnut
trees of bearing ;igc in 1910 numbered 9, .520; those not
of bearing age, 177,004. Other nuts produced in 1909
were: 17,515 quarts of almonds, valued at $2,468;
69,097 pounds of black walnuts, valued at $1,333; and
5,731 pounds of chestnuts, valued at $599.

Of the small-fruits, strawberries are the most impor-
tant in Oregon, with ra.spberries and loganberries

ranking next. The acreage devoted to strawberries
increased from 1,792 in 1899 to 2,941 in 1909, when the
production was 5,322,040 quarts, valued at $395,349.
Raspberries and loganberries increased in acreage from
479 in 1899 to 1,400 in 1909, when the production was
2,6-14,948 quarts, valued at $150,729. Blackberries
and (lewberries decreased in acreage from 717 in 1899
to 431 in 19f)9, when the production was915,744 qu.arts,

valued at $01,0<i6. Other small-fruits produced were:
307,395 quarts of gooseberries, valued at $20,893;
117,354 quarts of currants, valued at $9,452; and 40,864
quarts of cranberries, valued at $3,527.
The acreage of potatoes increa.scd from 30,035 in

1899 to 44,265 in 1909, when the production was
4,822,962 bu.shels, valued at $2,f)98,648. Of the other
vegetables produced the more important were: 721
acres of onions, valued at $168,261; .591 acres of cab-
bage, valued at $65,296; 203 acres of tomatoes, valued at

$;i9,060; 568 acres of watermelons, valued at $32,842;
198 acres of cucumbers, valued at $22,825; 457 acres of

sweet com, valued at $21,371 ; 113 acres of cantaloupes
and muskmelons, valued at $14,337; 24 acres of celery,

valued at $14,290; and .50 acres of horse-radish, valued
at $13,570. Vegetables of less importance grown in

Oregon in 1909, were asparagus, green beans, beets,
carrots, cauliflower, pop-corn, lettuce, parsnips, rhu-
barb and s<)uash. The whole range of temperate vege-
tables can \>(; grown in the statt'.

The acreage devoted to the prorluction of flowers
and plants increased from 58 in 1899 to 130 in 1909.
The total area under glass in 1909 was 71(),543 square
feet, of which 672,207 were covered by greenhouses,
and 44,336 by sa-shes and frames. The value of the
flowers and plants produced in 190iJ was $268,833.
The acreage of nursery jirodiicts increased from

1,014 in 1899 to 2,168 in 1909, when the value of the
nursery products was $783,020, as comjiared with
$151,498 in 1899. c. I. Lewis.

California.

The horticultur.al resources of the state of California
(Fig. 2534) can best be untlerstood by a careful and
thorough study of its geographical features, preferably
by a contour map. Its more striking features consist

of a rugged coast-line of a thousand miles on the ocean;
a rugged, much-broken grouji of interlocked mountain
chains, forming, as a whole, the great Coast Range, with
its fertile valleys, plains, uplands, forests and pastures;.

a vast interior valley-plain, one of the richest in the
world (the Sacramento antl the San Joaquin valleys);

the high Sierra Nevada Mountains along the north-
east and east sloiiing tlowTi to the deserts, the Death
Valley, and Salton Sink. This great region has marked
unity and individuality, a multitude of local climates,

much variet}' of soil and rainfall, antl [ihysical confli-

tions which strongly dilYerentiate it from the remainder
of the United States. Its length north and south is

780 miles, and its width is from 150 to 350 miles. It is

the second largest state in the Union, and the value of

its staple horticultural products places it notably in the
lead in the.se industries. New York, Ohio, Maine, New
Jersey, Vermont, Massachusetts, New Hampshire,
Connecticut, Delaware, and Rhode Island, united, have
a less area than California.

The range of products grown in California is greater
than that of all the remainder of the United States; the
humid .sea-level islands of Florida are adapted to some
plants, such as cassava, which thrive but poorly in

California, but on the sheltered uplands of California

many species which entirely fail in Florida are perfectlj'

at home.
In many places in California, a botanical garden

might easily be established where a greater number of

species of plants and trees would thrive than have yet
been brought together anywhere else in outdoor cul-

ture. The United States Bureau of Plant Industry has
now (1915) test-gardens in various places as far north

as Chico, where many species of exotics are thriving. In

ordinary cultivation in California one finds, and often

on an enormous scale, the vines, walnuts and prunes of

I'rance; the olives, oranges, lemons, chestnuts, figs and
pomegranates of Italy and Spain; the acacias, eucalypts,

casuarinas and salt-bushes of Australia; the melons of

Turkestan; the rice of China; the cotton and tobacco
of the South; the hem]), flax, rye, Russian mulberries,

and other products of the more extreme North, the

cereals of the great West, the bulbs of Holland, the costly

seed-crops of European gardens, and, in brief, examples
of all the useful horticultural productions of the tem-
perate zones, together with the greater part of the spe-

cies of the semi-tropical and even some jjlants from the

tropical regions. More than a hundred species of

jialms grow at Santa Barbara; nuany species of bamboo
thrive at Bakersfield, and as far north as the base of

Shasta. Eucalypts, acacias, camphor and cinnamon
grow over the greater part of the state.

While the American pioneers of Kentucky were

fighting the Indians and struggling to obtain the right

to navigate the Mississippi, the Spanish pioneers of

California were raising seedling peach, pear, lemon,

orange and date-palm trees, were growing figs, grapes,

and olives from cuttings brought from Mexico, and
were making marvelous beginnings of horticulture

about the early missions. After the American conquest,

and the gokl discovery of 1848, horticulture gained a

foothold in the mountain lands below the Sierra peaks.

Every village and town had its gardens and its begin-

nings of orchards. Soon the thoughts of men turned to

the broad, fertile, unfilled valleys, and in a few years

the wheat farmer became the typical Californian.
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Lastly, the state enteroii upon a magnificant and still-

continiiing period of horticiiltm'al developments, which
well deserves to be written down in history as one of

the most important faets of modern material rogress.

Horticulture in California naturally divides itself

into several distinct historical periods, such as: (1)

The pre-American era, which ended with the gold dis-

covery; (2) the [ire-railroatl [jeriod, when only Calif-

ornia and to a small extent the Hawaiian Islands, the

Orient and South America, were supplied with local

products; (3) the period of expansion due to the

opening of eastern and European markets by the rail-

road; (4) the modern period, since 1904, when the
National Forest System, the conservation of water-
supply, the rapid development of hydro-electric power
all over the mountain regions of Cali-

fornia, the extension of markets, rapid
increase in population, and broader horti-

cultural education, have united to estab-

lish every industry connected with
plant life upon a more solid foundation.

Because of these recent developments
in California, forests, pastures, farms,
gardens, so suggestively occupy the land
that, although there is room for many
more, it is difficult to call anything
horticulturally worthless except the great
heights that shelter and water the
valleys below. Even the deserts have
underlying streams, and blossom with
trees and vines as men sink artesian

wells there; and on the unirrigated

deserts the spineless cacti begin to create

a new industry. The miracles of Italy,

ancient Palestine, modern India, are

being repeated over large districts of

California.

The great valleys and nearly level lands
of California, subject to frosts, comprise
about 40,000,000 acres of land; the foot-

hill fruit-belts, of Coast Range and
Sierra, hardly as yet one-fifth occupied,
comprise fully 25,000,000 acres; in

timber and fine grazing land, capable of

perpetual renewals, are 1."),000,000 acres; high moun-
tains cover some 10,000,000 acres; arid lands, often

yielding enormously under irrigation, or slowly con-
quered by neutralizing their .superabundant alkali,

occupy about 8,000,000 acres. Over these great areas
every wind current, every mountain spur, every alter-

ation in slope or altitude, helps to make a local climate.

The complicated geological development of Cali-

fornia has produced soils almost as varied as its local

chmates. The state has been divided into five character-

istic climate-zones: in the high Sierras the "mean annual
temperature" is from 30° to 44°; in the lower Sierras it

is from 44° to 52°; near the Pacific Ocean it is from 52°

67°; in the central valleys of Sacramento and San
Joaquin it is from 60° to 68°, and in the southern coun-
ties from 68° to 72°. But every part of California shows
very sharp horticultural contrast-; upon farms not a
mile apart. Local climate is thd true keynote of Cali-

fornia life. Placer County, for example, extends from the
center of the Sacramento Valley east to the .summit of

the Sierras. It has upland Canadian valleys, pines and
snow-blockades at one end

;
groves of oranges and lem-

ons in the Sierra foothills, and rich alfalfa and rice fields

along the "bottoms" of the Sacramento VaUey rivers.

Too much empha-sis cannot be placed upon this local

variation. For California no reliable horticultural map
can yet be made. Citrous fruits, for example, are found
to thrive wonderfully along the foothills of the Sacra-
mento anfl the San .Joarjuin valleys, and far up in many
a mountain valley. The most careful experiment ihg
with each location, and indeed with all parts of each
separate farm, are the keynotes of success in California.

"Mean annual temperature" is a comparatively small

factor in the California climate; winds, fogs, rainfall,

frosts, and tlie daily variations of temperature are the

all-important items.

It is now evident (1915) that the growth of citrous

fruits, European grapes, olives, walnuts, chestnuts, and
the finer deciduous fruits, will be leading industries

over three-fourths of California; that large portions of

the valleys of the Coast Range and some of the Sierra

foothills will increasingly produce winter vegetables,

small-fruits, the finer seeds, bulbs, cut-flowers, and the

like; that the hotter, more arid districts will grow date

I)alms, spineless cacti, the earliest melons, and many
tropical fruits. In these respects Imperial Valley has
been a revelation of immense possibihties.

Statistics are often dull reading,

but are necessary if one would com-
prehend the growth of horticulture,

especially fruit products, in Cali-

fornia. The raisin industry, which
began in Yola County with the

Blowers' experiments, grew by 1873

to a yield of 120,000 pounds, now
centers in Fresno, Tulare, Kings,

and Madera counties, and supplies

from 60,000 to 80,000 tons per

annum. The wine industry now
markets annually about 45,000,000
gallons (1910). The shipment of
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2534. California, to show
the leading horticultural

parts. 1, North coast; 2,

central coast and coast val-

leys; 3, great interior val-

leys and lower foothills; 4, higher foothills and mountains; 5,

arid plateaus and mountains; 6, southern coast; 7, southern foot-

hills; 8, irrigated desert areas; 9, southern desert.

fresh deciduous fruits in 1911 above the supply of local

demand, approximated 13,000 carloads; the shipments
of cured fruits in 1911 were nearly 190,000 tons; the
citrous fruit crop of that year was 14,000,000 bo.xes.

The annual pack of canned fruits and vegetables is not
less than 5,000,000 cases. Shipments of 1910 were
73,745 tons of canned fruits and vegetables and 78,829
tons of green vegetables, besides local consumption.
The growth of the.se interests can also be illustrated

by the census reports on trees and vines. The first

assessor's tabulations in 1850 showed a few dozen
grape-vines, orange trees, and the like, about the old

missions. In 189:3, these reports showed that nearly

half a million acres were in vineyards and orchards;

.seventeen years later (1910) the State Board of Equali-
zation report of vines was as follows:
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AoKHKO Acrt'iiKe

Class of fruit boirinn non-bi-iirinK

GraiH". t;il>lc 35,850 17,>)70

On»iH\ rnisiti iaS,S82 l<),aS5

GraiK>, wine . . . , 125,109 35,518

TotjJ acreage of vines. . .260,850 72,873

Totiil of all vines 342,723 acres

In 1014. the state hud nearly 1,200,000 acres in

orchards.

The five leading counties in their acreage of table
grapes are 8an Joaquin. Fresno. Sacrament o, Tulare
anil Placer. In raisin grapes, Fresno greatl>' leads, with
Kings s»»cond. and Sutter third. Fresno, Na|ia and San
Joaquin lead in wine grapes; Santa Cruz, .SoiKima and
Mendocino have the greatest lunnher of apple trees;

Santa Clara, Kings, Alameda and \ entura of apricots;

Fresno, Kings, Placer and Santa Clara, of peaches;
F'resno and Ims Angeles of figs; FVesno and Placer of

nectarines; Ixis .\ngeles, Riverside and Tehama of

olives; Santa Chira, .Sonoma and Placer, of jjlums and
prunes; San Hernardina, Los Angeles, River.side and
Tulare of citrous fruit.s.

In recent years, the nursery busines.s ha-s been
greatly extended. i)articularly in southern California,

where the demand for rare jilants and trees is con-
stantly incn^Lsing.

.\ctive clubs and associations of florists, gardeners,
nurser\Tnen, and amateurs interested in horticulture
exist in various parts of California. In Ventura, Santa
Barbara, the LomiX)C ^'alley, Pasadena, \V'hittier,

Santa .\na, Pomona, Riverside, antl over a large area
around Los Angeles, also in Santa Clara, Alameda,
Marin, Sonoma, and other counties, many of the lesser

horticultural indiistries are gaining strength year by
year, as population increases.

The growth of parks, fine estates, and horticultural
collections of note, while not jis yet develojjing into a
really great botanic garden, .such a-s California should
have, has still been noteworthy. The (iolden Gate
Park of San FYancisco, the parks and jiublic squares of

Oakland, San Jose, Sacramento, F'resno, Los Angeles,
Riverside, Pa.sadena, Redlands, San Diego, and many
other cities, are becoming of much interest and im-
portance. The beauty and, indeed, the splendor, of

thousands of superb private estates around San Fran-
cisco, north, south, and on the east side of the Bay, in

Santa Cruz and Monterey, and in .southern California,

have achieved a world-wide fame. Of especial impor-
tance are the Hidwell collections at Chico, the Gillespie

arboretum at Mont(;cito, Smiley Heights at Redlands,
the Del Monte gardens near Monterey, the Stanford
plantings at Palo .Vlto, the Tevis bamboos near Bakers-
field, the collection-s of Dr. Pierce at Santa Ana, th(!

government plant-gardens at Altadena, Chico, and
other points, and the University of California stations
at Berkeley and Santa Monica.
One of the most impressive facts connected with

California horticulture is the (extent to which state and
national study of the problems involved has residled in

better rnethofls and more complete organization. Tla^
citroas indastry in particular has greatly [irofited from
the investigations made by ex|)erts iipon cultural
methods, packing details, and so on. The Univt^rsity
of California, the ExjM^riment Station and institute
work, have every^vhere taught scientific methods and
organization, until now (1912j the effectiveness of the
fruit exchanges, and the general interest in the move-
ment t^jward complete standardization of methods and
prwiucts Ls everywhere increa-sing. Oui- of tlu^ greatest
fa^!tors in this progres-s is the .State Ilorticultur.al Com-
mimion, formerly the State Board of Horticulture.

California has ha'l many horticultural publications,
large and small ; sfime of them continue, and others enter
the field every year. The Pacific Rural Press, although

not horti<'ullural in name, has presented the horticul-
tiu'al adaptabilities from its foundation in 1870, under
the editorship of Professor Wickson. The ollicial liter-

ature, slate and n:itional, and the nuuss of reports ui)on
its horticultural industries whicli envoys from other
countries have issued, is very large indeed.

The most striking single fact, however, in regard to
California horticulture ai)pears to be that since 1900 it

has shown a marked tenilency toward systematic
organization ami the most painstaking scientific study
of its problems, to the end that as new horticultural
centers develop, and older ones increa.'ie, each com-
munity will specialize acu^ording to its local resources.
.\t the present time (1912) a connnittce of nursery-
men are collecting and tabulating all available facts in

reganl to the percentage of trees which reach profitable

bearing under different conditions, and in different

localities, A similar spirit of investigation extends to

all the minor horticultural industries, so numerous and
so ra])iilly increasing in importance with a growing
liopul.af io|i. The planting of eucalpyts on a large and
widely-advertised scale, has lessened, but still goes on.

Acacias are being planted, to some extent, for tanbark,
and bamboos for fm-niture.

The horticultural development of California has come
in large measvu'e from the tireless efforts of many and
liard-working pioneers in every department. Nursery-
men and gardeners like Fox, West, Rock, Lewelling,

Sievers, sjient their profits in experiments and intro-

ductions. Men and women like E. L. Beard, General
.lohn Bidwell and his wife, J. DeBarth Shorb, of San
Gabriel, Mrs. Jeanne C. Carr, Mrs. Theodosia B.
Shepherd, of Ventura, Mrs. M. E. Sherman, and many
others, did noble pioneer work.

Puhlic-scnrice agencies for horticulture. (VV. T. Clarke.)

The Land-Grant College is situated at Berkeley, and
was established in 1868. The horticultural staff con-
sists of thirty members. Aside from the usual equip-
ment, the department has about 100 acres in the cen-
tral and northern part of the state devoted to orchard
purposes, and 200 acres devoted to the same purpose
at the Riverside Citricultural Station.

The I'^xjjcriment Station is also located at Berkeley,

although the larger part of the work is done at the
farm at Davis, the Kearney farm near Fresno and at the
Riverside Station. A small amoimt of work is also done
at the Im])crial Valley Station, near Meloland. About
100 horticultural bulletins and 02 circulars have been
issued.

Extension work in horticulture is given in connection
with farmers' institutes, movable or extension schools

and agricultural rural im])rovement clubs. An extensive

correspondence is al.so carried on by the department.
Horticulture is taught in many of the public schools.

Statistics {Thirteenth Census).

The approximate land area of California comprises
99,617,2,80 acres, of which 27,931,444, or 28 per cent,

are in farms. Of these 27,931,444 acres in farms, 11,-

.389,894, or 40.8 per cent, are unimproved; 4,541,767
acres are in woodland; and 11,999,783 acres are unim-
proved. The total number of farms in the state is

88,197. The average acres to the farm are 316.7. [The
total area of the state is 158,297 square miles.]

The leading agricultural crops are cereals, hay and
forage, hops, sugar crops, and forest products. The
cereals occupied 17.3 per cent of the im])roved land, or

1,970,492 acres, in 1909, a decrea.si^ in acreage of 50.8

per cent since 1.899, when they occupied 4,004,254 acres.

"TIk' value of the cereal products in 1909 was 828,039,826.

Hay and forage occupied 22.2 per cent of the improved
lanll area in 1909, or 2,.533,.347 acres, an increa.se in

•acreage of 13.1 per cent since 1899, when they occupied

2,239,601 acres. The value of hay and forage in 1909

was $42,187,215. The acreage of hops increa.sed from
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(•.,S!)() in ISO'.) to 8,301 in I9()<), an increase of 21.S per
cent. The value of lion imidnets in 190!) w;us $1,7:51,110.

Svigar crops increasetl in acreage 92.4 jier cent,—from
an acreage of 41,382 in 1899 to 79,()04 in 1909. The
value of the sugar crops in 1909 w;us $4,33r),3,')8. The
value of the forest jirocUicts increased from .$1,724,378

in 1899 to $2,949,732 in 1909.

The leading horticultvn-al crops are fruits and nuts,

the prodiicls of which were valued at .149,917,65.5 in

1909; vegetables (including potatoes), the total acreage
of which, in 1909, wa.s l.")l,9t)2, and their value $12,121,-

9.5S; flowers, plants and nursery products, the acre-

age of which was 5,81() in 1909, an increase of 02.2 per
cent since 1899, and their value $3,601,301; and small-
fruits comprising an acreage of 9,687 in 1909, an in-

crease of 54.2 per cent since 1899. The vahie of the
small-fruits in 1909 was $1,789,214.
The total quantity of orchard-fruits producted in

California in 1909 was 31,.501,.507 bushels, valued at
$18,358,897. Plums and prunes, peaches and nectarines,
a]iples and apricots are the most important of the
orchard-fruits. In 1909, there were produced 9,317,979
bushels of plums and prunes, valued at $5,473,539;
9,267,118 bushels of peaches and nectarines, valued at

$4,573,775; 6,335,073 bushels of apples, valued at

82,901,662; and 4,066,823 bushels of aprictos, valued at

$2,768,921. Of the orchard-fruits of le.ss importance,
there were produced in 1909, 1,928,097 bushels of pears,

valued at $1,660,963; .501,013 bushels of cherries,

valued at $951,624; and .32,638 bu.shels of quinces,

valued at $26,266, together with 52,766 bushels of

mulberries, valued at .$2,147.

The i)roduction of grapes in 1909 amounted to

1,979,686,525 pounds, valued at $10,840,812. The
number of vines of bearing age in 1910 was 144,097,670;
those not of bearing age, 39,-526,319.

The production of nuts in 1909 was 28,378,115
]iounds, valued at $2,959,845. Most of the nuts were
Persian or English walnuts and almonds, there being
produced in 1909, 21,432,260 poimds of the former,
valued at $2,247,193 and 6,692,513 pounds of the latter,

valued at $700,304. The production of other nuts and
their value are as follows: 159,374 pounds of black wal-
nuts, valued at $2,562; 44,9.55 pounds of pecans, valued
at $4,6.32; 37,1.53 pounds of chestnuts, valued at $3,474;
and 4,550 pounds of Franquette, valued at $910.
The value of the tropical fruits in 1909 was $16,752,-

101, an increa.se from $7,219,000 in 1899. The value of

oranges represents three-fourths of this total, and the
value of lemons is next in importance. In 1909, the
production of oranges wa.s 14,436,180 boxes, valued at

812,951, .505; that of lemons 2,756,221 boxes, valued at

$2,976,.571; that of olives, 16,132,412 pounds, valued
at 8401,277; that of figs, 22,990,3.53 pounds, valued at

.$260,1.53; and that of pomelos (grapefruit), 122,515
boxes, valued at $143,180. Other tropical fruits grown
in California are loquats, tangerines, guavas, Japanese
persimmons, pomegranates, mandarins and dates.

Strawberries are by far the most imjiortant of the
small-fruits raised in California, with rasjiberries and
loganberries, and blackberries and dewberries ranking
second and third, respectively. The total jiroduction

in 1909 was 26,824,120 quarts, as compared with 14,8.52,-

000 quarts in 1899. The acreage of strawberries in-

creased from 2,418 in 1899 to 4, .585 in 1909; the pro-
duction in 1909 was 15,694, .326 quarts, valued at

81,149,475. The acreage of raspberries and loganberries

increa.sed from 987 in 1899 to 1,992 in 1909; the pro-

duction in 1909 wiis 5,222,117 quarts, valued at $>304,-

169. The acreage of blackberries and dewberries in-

crea-sed from l,9(i0 in 1899 to 2,576 in 1909; the pro-

duction in 1909 was 4,S9H,.524 quarts, valued at -$282,-

383. The production of the other small-fruits, and their

value, in 1909, was as follows: currants, 852,378 quarts,

valued at $43,-508; gooseberries, 145,119 quarts, valued
at 89,086, and cranberries, 10,656 (juarts, valued at $443-

Of the vegetables grown in California, jiotatoes, sweet
potatoes and yams are the most imi)ortant. The acre-

age of potatoes in 1909 was 67,688, an increase of 60.8

per cent from that in 1899, when it was 42,098. The
production of potatoes, m 1909, was 9,824,005, valued
at $4,879,449. During the same period, the acreage
of sweet potatoes and yams incre;ised 218 per cent; an
increa.se from 1,607 acres in 1899 to 5,111 acres, in 1909.

The production in 1909 was 572,814 bushels, valued at

$355,624. The leading vegetables, other tlian jiotatoes,

sweet iiotatoes and yams, their acreage, anil value in

1909 follow: a,sparagus, 9,399 acres, valued at .$448,694;

green beans, 7,646 acres, valued at $309,439; cabbage,
3,647 acres, valued at $306,858; cantaloupes, 5,784
acres, valued at $406,944; celery, 2,881 acres, valued at

$381,7.59; onions, 4,391 acres, valued at $472,808;
tomatoes, 5,932 acres, valued at $504,704; and water-
melons, 6,0(i5 acres, valued at $255,977. Among the
other vegetables grown were beets, carrots, cauliflower,

sweet corn, cucumbers, lettuce, green peas, green pep-
pers, rhubarb, turnips, and squash.
The total acreage of flowers and plants in 1909 was

1,013, as compared with 672 in 1899. The number of

square feet under gla,ss in 1909 was 5,037,132, of which
4,422,423 were covered by greenJiouscs and 614,709 by
sashes and frames. The value of the products from
flowers and plants in 1909 was $1,388,513.
The acreage of nursery products increased 64.8 per

cent from 1899 to 1909, the number of acres being
4,803 in 1909, as compared with 2,914 in 1899. The
value of the nursery products in 1909 was $2,212,788,
as compared with $558,329 in 1899.

Charles H. Shinn.

ALASKA.

When considered from a horticultural or agricultural

point of view, Alaska (Fig. 2535) may be very conveni-
ently divided into two divisions, the southern coast
region and the interior. These two regions differ very
materially in their climate, and may be ultimately
found as imlike in their possibilities. The climate of the
coiist region, which extends from Dixon's Entrance
on the .southeast to Unalaska on the southwest, is

characterized by a heavy rainfall, a great preponderance
of cloudy weather, and a rather low summer tempera-
ture, with little or no diurnal variation in the readings of

the thermometer. The winter temperature is not exces-

sively cold, zero weather being seldom experienced,
while in the summer it is seldom high. The average rain-

fall, as shown by data from the Government \^'eather

Service, varies between 55.9 inches at Killisnoo to 112
inches at Sitka, 113.6 inches at Unalaska, and 144.5

inches at I'^ortman Fish Hatchery, about one-third of

the i)recipitation falling during the growing period,

from May to September. The data concerning the
interior portion of the country are mainly from along
the Yukon River, that being the great thoroughfare
of the region, and also from the valleys of the Tanana
and Copper rivers. Here the rainfall is slight, varying
between 9.31 inches at Copper Center, 10.8 inches at

Rampart, and 13.6 inches at Fairbanks, and during
summer clear skies arc the rule. The intense cold of

winter is followed by comparatively warm temperature
in the summer, with a growing jieriofl of about four
months, although occasional fro.sts have been rcporteil

from the ujijier jiart of the valley during the summer
months. Maximum temperatures of above 90° F. have
been reported from a nmnber of interior stations. The
regions about (!!ook lidet and the lower part of the
valley of the Susitna River have an intennediate cli-

mate, more rainfall than the interior valleys, and colder
winters than those of the coast region.

The .soils of the two regions, which in many places
are thin and from various causes quite acifl in reaction,

are very similar, being largely of vegetable origin over-
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lyinc mrk or iilai-ial iloposits. In the co:u<t roRion,

:inihlo nn-as aR> confined to rather narrow valleys ana
the slo|x>s ulon;: the sea. In tlie interior are reported

more extensive !ire!VS-of eomparatively level lantl. Of
the eo:ust roiiion, the most extensive area of land adapted
to cultivation is that on the Kenai Peninsula, and,

•"xtemiing across Cook Inlet, is eontiniu'd up the Sus-

itna River. This rejjion, on account of its position

relative to ocean currents, psutakes more of the climatic

characteristics of the interior, although still somewhat
nuxhfied.
The accompamnnR map shows regions where some

attempts liave been made in gardeninf;, from which defi-

nite reports have been secured. From the data at liand

it seems i)robable that the local supplies of hardy vege-
tables miplit be produced ivearer at hand than the
Pugct t>oinid. This is inidoubtedly true of many parts

of the country, where the [jroduction need be limited

2535. Alaska.

only by the demand for such supplies and the abiUty
to secure arable lands at a cost that will permit the
producer to compete with the Sound country. For
some time certain economic features will enter into the
subject of extciLsive horticulture. Among the.se are the
high price of labor, the standard being at present deter-
mined by the wages paid for gold-mining, the question
of traiisportation, and the rather limited markets.
As it exi.sts at the present time, horticulture in

Alaska is of a very primitive type. A few gardens here
and there, with perhaps a row of berries along the side
and an occasional fruit-tr(;e, represent nearly all that
is done along thi.s line. Xear all the more important
towTLS arc market-gardens of considerable importance,
but el.sewhere only small areas are cultivated.

It has been said that during the Russian occupancy
of the country, many attempts were made to cultivate
gardens and fields, but the data are often so meager and
contra<lictory as to throw doubt upon the sincerity of
the endeavor. In the accompanying account, it is

desired to pla/« on reconl soine of the horticuKural
achievements as gathered from reports from gardeners
in many places, the per.ional obsfjrvations of the writer
during two seasfjns m the country, and the results of

experiments {(inducted at experiment stations which
have been maintained by the United States Depart-
ment of Agriculture for ten or more years at Sitka,

Fairbanks, Rampart, Copper Center, Kenai, and
Kodiak. At all these places trials have been conducted
of all the more inijiortant vegetables, and at Sitka of a
considerable number of fruits and berries, as well as
various ornamentals.
The great abuntlance, both in kind and quantity, of

native fruits, esjiecially berries, has doubtless con-
tributed to the delay in the attempted introduction
and cultivation of other sorts. Some early effort was
made in this line, as is shown by the presence at Sitka
of a number of old apple trees, remnants of the Rus-
sian days, which bear a very inferior fruit. A few young
bearing trees of unknown variety are grown at the same
plac^e. At Wrangell, there were in 1898 apple trees of

what were thought to be the Red June variety in bear-
ing, and young thriv-

ing trees are known
at Juneau and Met-
lakahtla. The moun-
tain-ash {Sorbus sain-

hucifolia) is grown as
an ornamental tree.

Attempts have been
made at a number of

places to cultivate

some of the indigen-
ous fruits, and the
dewberry or "kneshe-
neka" [Ruhus stella-

tus), wild currants
(Ribes rubrum and R.
bradeosuin), and the
strawberry {Fragaria
chiloensis) have aU
been domesticated,
and their fruit is fully

equal, if not superior,

to the wild product.
At the Sitka Sta^

tion, a number of

apple trees, repre-

senting thirty or
more varieties of

crab, Russian, and
other early apples,

plum trees, and
cherry trees have
been under observa-
tion in the nurseries

for several years. In 1911, five varieties bore mature
fruit. These varieties were Yellow Transparent, Rasp-
berry, Sylvan Sweet, Whitney, and Hyslop. In 1915
the first three varieties and Tetofsky ripened fruit.

Among several varieties of cherries tested, Early Rich-
mond has done the best and it has borne a Ught crop
for several years. Of the pliuns planted, all have
bloomed profusely, but none has as yet borne any
fruit. The small bush-fruits thrive well over southeast-

em Alaska and the currant and nispberry have been
successfully grown in the interior. Currants, both red

and black, are indigenous to Alaska, and many of the
improved varieties have been successfully introduced
and flistributed by the stations. Gooseberries also do
well along the coast region, and they do not seem ;is

subject to mildew as when grown elsewhere. White-
smith, Columbus, Indu.stry, Triumph, and Champion
are varieties of gooseberry that have been successfully

grown at the Sitka Station. Among the cultivated

raspberries, Cuthbert does the best of any thus far

tested. The fruit produced is large and well flavored,

and the bushes are quite hartly. It has a long fruiting

period, being in bearing at Sitka from August to Octo-

ber. Experiments with blackberries, dewberries, logan-
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berries, and grapes have thus far resulted m failure.

The wild salmon berry is widely distributed through-
out Alaska, especial!}- in the southeastern part.

Crosses liave been made between tliis iind the culti-

vated raspberry, but the fruits thus far produced
have been of very ordinary character. Strawberries

arc grown to some extent and at the Sitka Station

hybrids have been made between a cultivated fruit

(if unknown origin and the native coast species of

Fragaria, with the result that about thirty varieties

exceeding the parent jjlants in all desirable qualities

have been produced and are being propagated. The
|)lants have proved absolutely hardy and the fruit is of

large size and good quality.

More attempts have been made to grow vegetables

than fruits, and some definite data have been obtained,
showing what varieties are known to be adapted to

Aliiskan conditions. Most of the earher data have been
.secured from Sitka and Wrangell, in the southeastern
part of the country, and from the Holy Cro.ss Mission,

near Koserefski, on the lower Yukon. A report from
the latter place states that potatoes of fine quality,

weighing one and one-foiu-th pounds, and turnijis

weighing five and one-half pounds, were gro\ni during

the summer of 1898. In adchtion, notes were given of

some of the varieties of vegetables adapted to the
region, as follows: cabbage—Early Jersey Wakefield,

Flat Dutch, and Drumhead; cauliflower—Early Snow-
ball, Early Dwarf Erfurt; turnips—Early Flat Dutch,
Yellow Cllobe, and Extra Early Milan; rutabagas

—

Improved American; radish—French Breakfast and
Chartier; onions—Extra Early Red and Yellow Dan-
vers; lettuce—Golden Heart; peas—American Won-
der and Early Ala.ska; beets—Eclipse and Edmand's
Blood Turnip; carrot—Oxheart; parsley—Extra Early
Double Curled; celery—White Plume, Giant Pascal;

rhubarb—Victoria.

The same varieties, with numerous additions, have
succeeded in the coast region as well as at interior

points. Snap beans, Challenge Black Wax, and Golden
Wax have done fairly well at Sitka, wiiere experiments
were begun by the United States Department of Agri-

culture in 1898, and the English Windsor is quite in its

element. At this place the Pliiladelphia Butter and
San Francisco Market lettuce made fine heads of a
most superior quality. Parsnips and carrots grow well,

and salsify and spinach were .successfully grown at

Sitka, in 1898, for perhaps the first time. Peas were
found to grow and yield well, and, in addition to the

varieties above given, some of the dwarfs and the

Norwegian sugar peas continued to jiroduce their crop
until cut off by the frost. The blood beets. Extra
Blood Turnip and Extra Early Egyptian, grew well at

Sitka, but in many places beets are a failure on account
of their tendency to run to .seed. This undesirable
trait on the part of biennial plants is shared by other
vegetables, jirincipally turnips, although cabb.age and
cauliflower have been reported as doing likewise. It is

lielieved by some growers that the flat type of turnip is

more subject to run to seed than the globe type.
Celery of exceedingly fine quality is growni at a number
of places, although at Kodiak specimens have been
seen in which the central axis was greatly liongated.
The leafstalks were also lengthened in about the same
proportion, and this trait was not considered unde-
sirable.

Potatoes are more extensively grown in .\laska than
any other crop, and the quality varies with the variety,
locality, season, and culture. Usually little choice is

exercised in the matter of varieties, but Eureka, Free-
man, Early Ohio, Gold Coin, and Irish Cobbler appear
well adapted to the conditions existing in this region.
The two last are the best yielding varieties, and very
favorabli! reports have been received from tlicm wher-
ever tried. Season and method of planting undoubtedly
exert a strong influence on the crop. If the soil, which

145

usually contains a high proportion of organic matter
and moisture, is well drained or thrown up into beds,
as is the custom in many places, good jiotatoes can
be grown in the average season. Field trials of potatoes
at the Rampart Station in 1911 gave yields at the rate

of over 300 bushels an acre for Irish Cobbler, Gold
Coin, and Eureka. Sprouting the tubers in flats in

the hght for two or tliree weeks before planting has
been found advantageous in .securing better quality
and maturity of potatoes. In some parts of the country,
especially from Cook Inlet westward, the natives until

recently cultivated a small round ]5otato, called the
Russian, that .seemed to be well suited to the country.
It is said to have been brought from Siberia fifty or
more years ago. Close planting of potatoes, as well as
almost every other vegetable, is too often the rule, and
to tliis fact alone may be attributed many failures.

The object seems to be to grow a large crop by planting
an abundance of seed. The result is a large growth of

tops that completely shade the ground, thinning being
seldom or never practised, .\long the co.ost, where
cloudy weather is the rule, it is safe to say that the
sun's rays never strike the ground after the growing
season has become well advanced. Under such con-
ditions it is not an uncommon sight to see a crop of

small potatoes borne in the axils of the leaves above
ground, no tubers being formed below the surface.

Enough is now known of Alaska to warrant the
claim that radish, mustard, turnips, kale, and lettuce

can be grown anj-where up to the Arctic Circle, and,
in favorable localities, even farther north than th.at.

Carrots, parsnips, parsley, peas, cress, cabbage, cauli-

flower, brussels sprouts, onions, spinach, beets, rhubarb,
potatoes, and mint, sage, thyme, and caraway among
the herbs, can be grown along the coast and in the
interior almost to the Arctic Circle if gardens are

selected with reference to soil and exposure to the sun.

Asparagus, beans, celery, cucumbers, squash, and
salsify can be grown if planted in warm spots .and given
proper care and attention. In favored localities,

especially about Hot Springs near Fairbanks, sweet
corn, melons, tomatoes, eggplants, and other tender
plants are successfully grown and on account of their

rarity command high prices.

In general, considerable judgment is .shown in the
choice of garden sites. A southwestern slope is always
preferred, and, if well drained, the garden is usually a
thrifty one. In many places, the earth is thrown up
into beds 4 or .5 feet wide and the crojj planted crosswise

the beds. Where it can be easily obtained, sand is

added to warm and to lighten the soil. Kelp is exten-

sively employed as a fertilizer in some places near the
coast, but its value wiien added to a soil already largely

composed of vegetable debris is questionable. Market-
gardens have been successfully maintained for years
at Skagway, Dawson, Circle City, P^airb.anks, and
other of the great mining centers of the Yukon, and
the dirt roof of the miner's cabin is frequentlj- utilized

for early gardens, the heat from within suppljing the
necessary warmth required for growing early radishes,

onions, lettuce, turnips, and the like.

The abundance of native fruits, especially of berries,

has already been mentioned, and an enumeration of

.some of them would seem not out of place. Of widest
distribution are the salmon berries (Rubus spectabilis),

two so-called cranberries {Viburnum paucijlorum and
Vacriiiium Vitis-Ithra), currants {Rihcs rubrum, R.
bmrk'osutn, and R. laxijlorum), crowberries (Empetrum
nUjrum), huckleberries (Vaccinium idiginoftum und its

var. mucronatum), blueberries (F. ovalifolium), red
huckleberries (V. parmfhrum), the molka or baked-
apple berrj- (Rubus Chamxmonis) imjiroperly called

salmon berry in the interior, and raspberries (Rubus
utrigosits). Of less general distribution, yet very abun-
ilant in places, may be mentioned strawberries (Fra-
gnria chiloeriftin), dewberries {Riibus stcllatus), thimble
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bt-rries (R. iHvriJIoriis), SiUnl (GaiiUluria Sliiilloii). bop;

CRUibcrries (Vacciiiium 0:cya>ccus) , boarbonii's (Arcton-

taphyUys atpiiui), :mi\ so on.

Floriculture is not wholly neglected in AUvska,

iilthousli but few data tire available. xMany of the

ii!U\lier plants of the old-f:ishioneil Hower-fjardon arc

to be seen. Pansies of great size and brilliant color arc

conunon, suid they renuiin in flower all sunitucr. In

sonje parts of the country sweet pea.s do well, and

^xjppies, nsisturtiiHus, mignonette, sweet alyssum,

clirys;uithemuins. stock, candytuft, verbenas, and

marigolds :ire not imcoiumon where any attempt i.s

made to grow flowers. Window gardens and boxes add

niiUiv sorts to the list already given.

Among ornamental perennials that have succeeded

well with slight protection, or at Sitka with none, are

phlox, milfoil, poppies, buttercui)s, columbines, iris,

spirea, Rosa rugosa, Tartarian honeysuckle, and the

like.

Experiments conducted under the direction of the

Office of Experiment Stations, United States Depart-

ment of Agriculture, at its stiitions and in cooperation

v\-ith gardenei-s throughout the Territory for more than

twelve years, have showoi that much can be accom-

plished "in various lines of horticulture if rational

methods of culture and a i)roper selection of varieties

and seed are followed. The possibility of locally pro-

ducing seed of peas, turni])s, rutabagas, mustard, and

potato seed tubers has been fully demonstrated, and

wherever such seed is planted better crops are almost

invariablv secured.

But little trouble has been met with from fungous

diseases and insect pests, except for some mildews of

ai)ple, gooseberry, and currant, and from a root maggot

that attacks many cruciferous plants. Sjiraying for the

• mildews, and rotation, and varietal selection have

proved valuable aids in combating the root maggot.

A variety of turnips, Petrowski, has proved quite

resistant to their attack wherever it has been tried.

For further information, consult Yearbook of Depart-

ment of Agriculture for 1897; Office Experiment Sta-

tions, United States Department of Agriculture, Bul-

letins Xos. 48 and .56; Alaska Experiment Stations,

BuUetin No. 3, and Reports 1898 to 1914.

Walter H. Evans.
NOTHOCHLANA: NothoUcna.

NOTHOFAGUS (Greek words, meaning not a Irm
beech). FagiiceiL-. A genus of about 12 species, native

of S. Amer., Austral, and New Zeal., closely aUied to

Fagus, but chiefly distinguished by the fls., both

staminate and pistillate ones being borne in 3's or soli-

tarj-. The Ivs. are generally small, often evergreen and
either plicate in bud, like those of Fagus, or not. The
wood of .some species, especially that of A^. Dombcyi and
AT. proccra, in Chile, and of N. Cunnmghamii, in Aus-

tral, is much valued. They are not hardy in the N., and
but little known in cult. The two following species

huvo been recently intro. by the Dept. of Agric.

N. obliqua, Blume' (Fagius oliiiqua, Mirb.). Decidu-

ous tree, attaining KK) ift.: young branchlets glabrous:

Ivs. ovate-oblong, acutish or obtuse, oliliijue at the biise,

serrate, lobulate below the middle, glabrous or

nearly so, with 8-11 pairs of veins, 1-2}^ in. long:

involucre 4-valved: nuts 3, 2 triangular and 3-winged,

1 flattened and 2-winged. Chile. N. procera, Oerst.

(FagxiH jiTochra, Poepp. & Endl.). Similar t(j the pre-

ceding: ivs. oblong, rounded at both ends, doubly
crenatc-serrate, p\ibescent beneath, up to 4 in. long.

Chile.—The following fl species have been intro. into

European gardens and have proved fairly hardy in S.

England and Ireland. A', anidrclica, Oerst. CB.M. 8314,
var. idigiruiHa. J. II. S. 37:.53), N. hctidtA/k.t, Oerst.

(G.C, 1872: 407; 11.2.5:10.5; 111.33:11), A^. Curu-

ninf/hnmii, Oerst. fB.M. 8584), A'^. clifft/rti(fuleH, Oerst.,

A^. fuxca, Oerst., and TV. Mof/rei, Krasser. They are

all trees or sometimes shrubby, with small, ovate or
elli|)tic crenate-dentate Ivs., J2-I in. long. The fir.st

one is deciduous, the others evergreen. They are per-
haps oftener enumerated imder Fagus, but besides the
dittercnce in the lis. they are tiilTerent in habit, especially

on accoimt. of their very small Ivs., large only in A'^.

proccra. Prop, is by seeds or by layers.

Alfred Rehder.

NOTHOL.^NA (Latin, fipuriom, cloak; from the
nidinienfary indusium). Poli/podiaccse. Often written
NolhochUina, but the above is Robert Brown's original

orthography. A grouji of mostly warm temperate rock-
loving ferns, differing from Cheilanthes mainly in hav-
ing no marginal indusium. Some of the species are

coated with a golden or silvery wax-like powder. The
following have been advertised only once by a dealer in

native plants. Culture as in Cheilanthes, pages 734
and 1217.

A. Foliage densely scaly beneath.

B. Lvs. once-pinnate.

sinuata, Kaulf. Lf.-blades 1-2 ft. long, 1-3 in. wide,
growing on short stalks from thick, scaly rootstocks;

j)inme thick, entire or deeply pinnatifid; lower surface

with rusty scales. S. W. U. S. to Chile.

ferruginea, Hook. Lf.-blades 6-12 in. long, H-1 in-

wide, growing on wiiy black stalks from thick, dark,

scaly rootstalks; pinna; deeply pinnatifid, with blunt
lobes; texture thinner; lower surface densely matted
with wool. S. W. U. S. to W. Indies and Chile.

BB. hvs. 3- to ^-'pinnate.

Newberryi, D. C. Eaton. Cotton Fern. Lf.-blades
3-5 in. long, on stalks of the same length; ultimate

segms. } ,3-3-2 'inc wide, covered on both sides with .slen-

der, entangled hairs, which are more dense on the under
surface. Calif.

Parryi, D. C. Eaton. Lace Fern. Lf.-blades 2-4 in.

long, tripinnate, with crowded roundish obovate segms.

1 line wide, which are densely covered above with
entangled white hairs, beneath with a heavier pale

brown wool. Utah to Calif.

AA. Foliage with white or yellow powder beneath.

cretacea, Liebm. Rootstock short, with rigid scales:

K.-blades 1-2 in. each way, pentagonal on brownish
stalks 2-7 in. long; ultimate segms. oblong or triangular-

oblong, crowtled. S. CaUf. and Ariz.—Less handsome
than the similar but larger and less divided A'^. Hookeri

of Texas to Ariz.

Candida, Hook. Rootstock creeping: If-blades 3-6 in.

long, ovate or deltoid-ovate, pinnate; lowest pinnae with

inferior pinnules elongated and again pinnatifid; upper
surface green. Texas and New Mex.

AAA. Foliage naked below,

tenera, Gillies {Pellka tenera, PrantI). Lf.-blades

3—4 in. long, ovate-pyramidal, 2-3-pinnate; pinnae dis-

tant, with ovate or subcordate, smooth, naked segms.

S. Utali and Calif, to Bolivia.—Very rare.

L. M. Underwood. R. C. BENEDiCT.f

NOTHOLCUS (dreek, nothox, false, and Holcus, the

name formerly a))i)lied to this group). Graminese. Per-

ennials with woolly or downy flat blades and narrow

panicles: spikelets"2-fld., the lower floret perfect and
awnless, the upper staminate and awned.—Species

about 8, Eu. and N. Air.

lanatus, Nash (Holcus lanatus, Linn.). Velvet-
Grass. Two to 3 ft. high: blades velvety: panicle

greenish or purple-tinged. Dept. Agric, Div. Agrost.,

20:89. lOu.

—

A forage grass of poor quality but of some
value on .sterile soil. A variegated form is cult, abroad
for ornament. A. S. Hitchcock.

NOTHOPANAX: Discussed under Puli/scias.
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NOTHOSCORDUM (Greek, false garlic). Liliacea'.

Herbs having an onion-like bulb and closely related

to Allium.

Bulb tunicatcd, without the onion odor and taste:

scape G-12 in. high: Ivs. several, linear, basal, 6-12 in.

long: fls. yellow or white, in an umbel; style obscurely

jointed; ovary 3-loculed; ovules several in each locule:

caps, oblong-ovate, somewhat lobed, obtuse.—About
10-20 species mostly found in Troji. S. Amer., 1 in Cliina

and at least 1 in N. Amer. The species in this genus are

variously placed mider Allium and Ornithogalum by
some authors.

bivalve, Brit. (A^. driatum, Kunth. Ornilhogalum
bivalve, Liim.). Yellow F.\lse Garlic. Stueak-
LEAVED Garlic. Bulb globular, 1 in. through, some-
times bearing bulblets at ba.se: scape 1 ft. or less high:

Ivs. 7-8 in. high, -1^2—361". broad, flat, blunt, shorter

than scape or equaling it: fls. yellowish, 6-12 in an
umbel on slender pedicels, the segms. narrowly oblong,
4-6 lines long; ovules 4-7 in each cell. Early spring.

\'a. to Ohio, Tenn., Neb., Fla., Texas, and" Mex.

—

Hardy. Procurable from dealers in native plants.

fragrans, Kunth (Allium fragrans, Vent.). Bulb
larger, round, yellowish white: Ivs. linear, obtuse, 8-12
in. long: scape rotund, attaining height of 20 in.:

spathe 2-parted, shorter than pedicels: fls. fragrant,

S-20 in an umbel, white slightly blushed, lined dark;
stamens and anthers purplish. Subtrop. Amer.—Not
very hard.v; better treated as a tender bulb and dug up
in fall, planting in spring. A. C. HoTTES.t

NOTONIA (named for an Enghsh botanist, Not on).

Compdsitsf-. About a dozen fleshy herbs or undcr-

shrubs, of Trop. Afr. and Asia, by many botanists

included in Senecio. Heads discoid (without rays);

style-branches with ovate or lanceolate papillose

extremities: otherwise as Senecio: Ivs. rudimentary or

succulent, and the yellow or red heads rather large,

soUtarj' or cjinose. They are to be treated like kleinias

and various succulent trojjical senecios; grown mostly
as oddities and little known to gardeners.

A', amaniensis, Engler. Lvs. spatulate, fleshy, about
6 in. long and '2in. wide: scape rising to 4 ft., with '.i

or more heads of yellow fls. on long reddish peduncles.

E. Trop. Afr. N. Grdniii, Oliver & Hiem. {Senecio

lOngrpes, Baker. Kleinia Grdntii, Hook. f. A'^. sem-

pervirens, Asch.). Short fleshy glaucescent plant: st.

4-8 in. high from a tuberous root, decumbent, bearing

the peduncle at the summit: ])eduncle scape-like, with

a few linear scale-like lvs. and bearing about 2 or 3
stalked orange-scarlet heads. B.M. 7691. G.C. HI.
45:227. If this plant is the same as the Cacalia senv-

pervirens, Forsk., it must then bear the name A^. sem-
pernrenti, Asch. L, jj. B.

NOTOSPARXnJM (nanu- from Spartium or broom).
Legiiminbssi . Two shrubs, leafless at maturity, with
compressed jjendulous branches, of New Zeal., one of

them more or less ])lanted in CJreat Britain. Fls. papil-

ionaceous, rather small, in lateral racemes; caljTi 5-

toothed, campanulate; standard obovate or obcor-

date, clawed and somewhat reflexed; keel hatchet-

shaped and obtu.se; wings shorter than the keel, oblong,

auricular at base; stamens (t and 1: i)od linear and
many-jointed (and in this flifTering from Carmichielia).

\ .Carmichklis-, Hook.f. Pink Broom. Much-branched,
to 10 ft. high, the branches glabrous and bearing alter-

nate scales, the lvs. (only on yotmg plants) 1-foliolate

and orbicular or obconlate: racemes 1-2 in. long, bear-

ing pink fls.: pod about 1 in. long. S. Isl. of New
Zeal. B.M. 6741. G.C. III. 42: 146. Gn. 71, p. 428;

74, p. 14:1—A rare and local plant in New Zeal.,

blooming there in svnnmer (Dec.-Jan.). Hardy in the
open at the Kew Gardcms, ICngland.

NOT'^^LIA (hack and hump, alluding to a lump or

protuberance on the column). Orchidacese. About 20
Tro]). American orchids of the Vandie group, little

grown. They need wannhouse treatment. Small low
plants, with plane coriaceous or fleshy lvs.: fls. incon-

si)icuous, white, greenish or yellow, on radical racemes;
sepals equal, narrow, erect or becoming spreading, free

or the 2 lateral ones connate; petals resembling the

seiials; lip imguiculate, entire, sometimes slightly

adnate to the column; pollinia 2, waxy, not appendaged.
A', blcolnr, Lindl. "Whole plant not more than an inch
and a half high: lvs. generally about .'5, equitant, stiff,

acuminate, scimitar-shaped, scarcely half the length of

the fl.-spikes." Sepals white, and petals lilac with blue
spots at base, Up lilac: spikes drooping. Guatemala.
B.M. 5609. N. triscpala, Lindl. & Paxt. Epiphytic:
pscudobulb J 211. long, 1-lvd.: lvs. oblong, to 3 in.: scape
pendulous, about l^fi. long, with a many-fld. raceme of

pale green very small fls. with scoop-shaped lip. Mex.
B.M. 8306. A'^. sagillifera, Hook. (I'leurolhdllis sagil-

tifera, HBK. A^. multiflbra, Lindl.). Stemless parasite:

lvs. distichous, deciduous, oval-lanceolate, nerveless:

spikes axillary, many-fld., cernuous, the fls. bright rose-

color. Guiana. L. H. B.

NUPHAR (from the Arabic). Nymphxa of .some

authors. Nymphseacese. Sp-\tter-Dock. Yellow Pond-
Lily. Several aquatic plants of the North Temperate
Zone, with stout rootstocks creejjing in the mud.

Leaves large, cordate-ovate or sagittate, some of

which may be submerged and others either floating or

standing erect above
the water: fls. usu-
ally standing above
the water, yellow or

purplish, single on the
scapes, the 5 or more
large concave sepals

constituting the
showy part of the fl.;

petals mostly numer-
ous, small and simu-
lating stamens, the
latter numerous and
short; ovary short,

globular-ovoid, with
S-24 stigmas fonning
rays on its top : fr. an
emersed caps.—Most
of the nuphars are N.
.\merican. They grow
in stagnant pools or

on the margins of

slow - running mud-
bottom streams. Sev-
eral species have been
offered by dealers, but
most of them have
small value for the

cultivator, although
the foliage effects of

A^. advena may be
striking. For cult., see Ngriipha-a and Aquatics.—The N.
.American species are monographed bv Miller & Stand-
ley in Contrib. U. S. Nat. Herb. XVL part 3 (1912).

The nomenclature is discu.ssed under Nymphsea.

A. Lvs. mo.illi/ cordale-nvate.

B. Plants strong and large.

advena, Smith. Gommon Si'.\tter-Dock. Cow
Lily. Fig. 2536. Lvs. large (about 1 ft. long), var>-ing

from roundish to ovate or almost oblong, thick, with a
deej) and mostly open basal sinus, the lower surface

often pubescent; petioles terete; submerged lvs.

usually wanting: fls. 2-3 in. acro.ss, more or less globu-

lar (not wide opening), yellow, mostly tingeil with green

2536. Nuphar advena. ( X H)
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or bn>wii; petals shorter than tin- stsvmcns, ficshy and
tninoato; sepals li; stigma nearly entire, yellow or pale

reil, 12-24-raveil. N. V., southward and westward.
Mn. 1:17. G.C. II. 20:557. V.2:l',»7. Var. variegatum,
Kngelm.. with floating Ivs. only (none ereet), elosed

sinus, petioles Hat on one sitle and lis. partly purple,

oeeurs from New Bruns. to Brit. Col., Iowa, N. Ohio,
and the nunnitains of Pa.

rubrodiscum, Morong. Lvs. somewhat smaller; sul)-

nierged lvs. usually present: fls. 1-1
' 2 in. across, yellow:

sepals 5-0; stigma erenately toothed, bright red or eriiu-

«in, ',)-13-rayed. New Bruns. to Mu'h. and Pa.

polysepalum, Engelm. Larger than A^ advena, the
Ivs. thret--fourths as broad as long, erect in shallow
water and floating in deep water: fls. 4-5 in. across,

yellow, the sepals iV-12, and the petals 12-18, cuncatc.
Colo., Wyo. and northwestward.

likteum, Sibth. it Smith. Kiikope.vn Yellow Pond-
Lily. Lvs. cordate-ovate, floating or rising little above
the water; petiole triangular: fls. yellow, somewhat
fragrant, smaller than those of A^ advena, the sejials 5,

jictals very numerous; stigmas 10-30-rayed, with
entire margin. Eu.

BB. Plant slender, uflen delicate.

minimum, Reichb. (.Y. piiinilum, Smith). Slender:
Ivs. small, oblong, with a tlec]) sinus and spre.ading

lobes; petiole slender, 2-edged: fls. 1 in. or less across,

yellow; sepals 5; petals 9-12; stigma 8-r2-rayed, yeUow,
margin prominently indented. Eu.—Easily cult, and
free-flowering.

microphyllum, Pers. (A^. Kalmianum, R. Br.). Very
slender, with prominent submerged lettuce-like lvs.,

the emersed ones floating and only i or 4 in. long: fl. 1

in. or less across, yellow, with sepals antl thin spatulate
petals; stigma 7-10-rayed, dark red. New Bruns. to Pa.
and ^Iinn. and southward.

A.4. Lvs. long-sagittate or narrow-ohlong.

sagittaefdlium, Pur.sh. Rather stout: emersed lvs.

floating, about 1 ft. long and '2-'.i in. wide, sinus open;
submerged lvs. similar in shape, crispate, numerous:
fls. 1 in. across, yellow, the sepals 5, the petals spatu-
late; stigma 11-15-rayed: fr. almost cylindric. N. and
S. C.

japonicum, DC. Similar to the last. Submerged lvs.

large, crisped: fl. 2-3 in. across: fr. flask-shaped. Japan.
—A form with red-tipped stamens and sepals is cult.

Henry S. Con.uid.

NURSERY: in horticulture, an estabhshment for

the rearing of plants. I'roperly, a nursery exists for the
rearing of any kind of plant, but in America the word
is restricted to an establishment devoted to the growing
of hardy, more particularly woody ])lants. This is be-
cau.se of the early and great development of orcharding
and tree-planting and the relative infrequency at that
time of glass structures and jirivate estates employing
gardeners.

In North America the nursery business, as we now
know it, is practically an institution of the la,st een-
turj', although there were nurseries more than a cen-
furj- ago. Consult pages 151t>-151S for .an historical
sketch of the nurserj' bu.sine.ss; also in Vol. Ill the
biographies of nurserj-men, as Barrj-, Berckmans,
Brackett, Bu.sh, Cole, Conard, D.artt, Douglas, Downer,
Ellwangcr, Carey, Heikes, Hogg, lloopes, Hovey,
Kenrick, Kerr, Lftwelling, Manning, Meehan, Moon,
Muns')n, Parsons, Prince, Ragan, Ri'asont^r, Rock,
Ro<"ding, Saul, Saunders, Shiim, Smith, Stark, Te!i.s,

Tliornas, Wharton, Woolverton, and others.
A.s early as 17f>H, according to .J. H. Hale, the New

York Sf)ciety for Promotion of .\rts awarde(l Thomas
Young a premium of £10 for the largest number of
apjile trees, the number being 27,12.'5 But the htrge
trailing nursery developf;d simultaneously with the

great orchard-planting industry' which began in western
New \'ork and extended westward, and, since the Civil
War, to the southward. The largest nursery center of
North America, considering the number of persons
engaged and the variety of stock grown, is western
Nr«- ^Ork, uith heatkiuarters in Rochester. Nearly
one-ninth of all the nurseries enumerated in 1890 were
in New York state, and the.se establishments employed
a capital of over .112,000,000. In 1909, New York still

led in the vaha^ of nursery ])roducts. Very extensive
nursery enterprises are now established in many other
parts of the country, and it is probable that the center of
the nursery business will move westward.

In America, nursery stock is grown on a broad or
extensive rather than intensive scale. This is particu-
larly true of fruit-trees. These trees are to be set in
wide and o])en orchards, and the nursery practices are
therefore very imlike those that obtain in Europe.
In the latter country, for example, fruit-trees are
trained in the nursery row to assume definite shapes.
Some are trained for standards,—to grow to one
straight, bare trunk. Others are trained for bush
specimens, some for growing on walls and espaliers,

some with round heads, some with conical heads, and
the like. It is the pritle of the American nurseryman,
however, that his rows shall be jjerfectly even and uni-
form. Any break in this uniformity is considered
to be a blemish. If every tree could be a duplicate of

every other, his ideal would be attained. Ordinarily,
fruit trees are trained to single stems, the top starting
at 2 or 3 feet from the ground.

All fruit trees are budded or grafted. In early days,
piece root-grafting the apple was a conunon practice in

the eastern states; but it has gradually given way to
budding and thereby a top is supplied with one whole
strong root. Iti some places, however, root-grafting is

still pojiular, jjartly because more than one tree may
be made from an individual root, and partly because
it allows the operator to use a long cion and to put
the foster root far below the surface, thereby allowing
the cion to send out its own roots and causing the tree

to become own-rooted and to have a known hardiness.

In the use of whole roots, rather than pieces, there
is apiiarently little or no difference in the orchard
between the budded and grafted trees; but when graft-

ing is performed on pieces of root, the results are likely

to be unsatisfactory. Some varieties of apple, among
which may be mentioned Cirimes Golden, are not long-
lived, being subject to collar-rot or other disabilities.

To correct this fault, nurserymen double-work these
weak varieties on the bodies of hardy long-hved, resist-

ant trees such as Northern Spy and others.

There are many diseases and pests in the growing of

all kinds of nursery stock, and these are now treated in

ofiicial publications of government and experiment
stations. The extent of these dangers has resulted in

special laws and regulations to control the spread of

pests an<l disea.ses. See Inspection., page 1647.

The most widespread and fundamental difficulty,

however, is the inability to grow many crops of trees

on the same land with good results. In fact, in the ca.se

of fruit-trees, it is u.sually considered that land which
has been "treed" is therefore unfit for the growing of

other fruit stock until it shall have rested in clover or

other crops for a period of five years or more. Orna-
iiKnital stock is often grown continuously on the same
land with good results, even when the same species is

grown. This is largely due to the fact that ornamental
sto(^k is solfl by its size and not by its age, and there-

fore rai)i<lity of growth is not so important as it is in

the ease of fruit-trees. It has been supposed that this

necessity of rotaticm is due to the exhaustion of certain

])lant-food eU'ments from the soil. It has been found
by exj)eriments, however, that such is not the case. The
chief ditfic'ulty seems to be physical. Lands that are

devotcfl to nursery stock for one crop, which is from
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two to five years, becomes void of humus, and the dig-

ging of tlie stock when tlie kind is wet or unfit to be
worked tenils to impair the jihysical character of the soil.

Experiments liave shown tliat commercial fertilizers

will not always reclaim lands which have been treed,

whereas barn manures and green crops may go very
far towartls revitalizing them. As a result of inability

to grow vigorous stock on treed land, a largo part of the
nursery stock of the country, particularly fruit trees,

is grown on rented land. On the nurserjTiian's central

grounds a variety of stock may be grown, chiefly orna-
mentals, but the larger part of the commercial fruit

stock is farmed out to persons who are willing to rent

their land for this purpose and who will give the requis-

ite attention to the growing trees.

The industr)' ha,s developed special tools without
which nursery stock cannot be grown on a commercial
scale. The simplest of these are budding- and grafting-

knives of various kinds to meet the needs of different

plants and the whims of users. There are also special

hoes for planting and spades for digging, the latter with

2537. View m an American apple tree nursery.

strongly reinforced handles and heavj- blades of the
best steel. Several tools in common use in subsoiling

and cultivating are peculiar to nursery work. Still

more specialized are the tree-diggers, requiring con-
siderable power, drawn usually by four to eight teams,
by traction engines, or by stationary engines at the
end of the row which draw the digger by winding up a
cable on a drum. Fall digging makes it necessary to

strip the leaves of many trees, a task formerly per-

formed by hand, but many growers now strip in a spe-

cially made machine after the trees are dug. Besides
these, various devices are ased in packing and boxing.

Winter storage. (U. P. Hedrick.)

NurserjTnen in the North almost universally dig tree-,

bush- and vine-fruits, as well as many ornamentals,
in autumn and store through the winter in frost-

proof houses of one kind or another. The best of these

houses are built much as are cold-storage plants—in

fact, some have facilities for refrigeration. By far the
greater number of them, however, are storage cellars.

The objects gained by winter storage are protection

against mice and rabbits, prevention of injury through
freezing and the wide fluctuations in temperature in

northern winters, and greater convenience in making
spring shipments. The most satisfactorj- results are

secured when the stock is kept at a uniform tcmjierature

as near freezing as possibk\ Thus, at 28° to .34° F.,

above zero, very little ventilation is ncccssan.', the trees

drj' out and shrivel but little, there is a minimum ten-

dency to mihlew, and i)ackiiig material about the roots

and spraying with water are usually not necessary. \t
lower temperatures, injury from freezing begins, and
at higher ones the storage-house must be ventilated,

the trees .sprayed, their roots protected, and fungi do
serious damage. T'ndoubtcdly llie stor.ige of stock
benefits the nurserjiuan more than the fruit-grower;

for it i< bec.uwe 'if the drying o\il, more or Ics-: of which

always takes place, or other injury in poorly managed
storage, that trees so often come to the grower with
barely the breath of hfe.

The extent of the nursery business.

Statistics covering the general range of the United
States nursery business were published in Bulletin No.
109 of the Eleventh Census (for 1890). The census enu-
merated the items of 4,.510 nurseries, occupying 172,.S06

acres and representing a valuation of $4l,97S,s:i."i.S0.

The total capital invested was about $.'J2,.5()1),()U0.

These establishments employed 45,657 men, 2,279

women, and 14,200 animals. The total number of plants

and trees was 3,386,858,778, which figure does not
include unenumerated plants on 1,477 acres of nursery
grounds. Of this enormous total, fruit trees comprised
518,016,012 plants, and grape-vines and small-fruits

685,603,396. Apple trees alone, the highest figure

given for a single species, numbered 240,570,666. It is

probable that these early figures are not comparable in

statistical value with those of succeeding censuses. It

would be interesting to speculate as to the destiny of

these trees and plants. It is safe to assume that each

plant in this uncountable number was the subject of

thought and solicitude on the part of the propagator;

yet it is probable that not one in a hundred has lived to

laring satisfactory reward to the buyer. It has been
estimated that the apple trees standing in orchards in

the United States at the close of the century were
100,000,000, or less than half the number growing in

the nurseries in 1890. The elements of loss are many,
but the greater part of the failures occur after the stock
has passed ta the hands of the final purchaser.

In the Twelfth Census (1900), "there were 2,029
commercial nurseries in the United States. Within
the past decade many small nurseries have been con-

solidated and mnnerous others have been absorbed by
the larger companies." "In man)' of the western states

the owners of large orchards j^ropagate from the stand-
ard varieties they have on hand the stock they require

in enlarging their acreage of fruit trees. This has not
been taken into account in compiling the statistics of

nurseries because the income from this labor would be
credited to sale of fruit and not to sale of trees." The
total area was 165,780 acres, with 137,4.59 acres, or 82.9

per cent, improved. The average size of the nursery
establLshments was 81.7 acres, although a number of

500-acre tracts were operated. "The value of land,

buildings, and other improvements was $18,144,073,
the former value being .fl3,880,S20 and the latter

•$4,263,253. The average value an acre of the land was
$84. The value of buildings was much smaller for the
nursery establishments than for the florists' establish-

ments, and the value of live-stock much larger. This
is due to the fact that nursery operations are much the
same as in other farming. The value of implements
was $.539,895 and of live-stock, .5462,013. The total

value of products was $10,086,136 and $139,512 was
e.xpended for fertilizers and $2,.305,270 for labor. One
of the heaviest expenses of the nursery growers was
that for labor, the amount constituting 22.9 per cent
of the value of the product, a much larger proportion
than is involved in the raising of other crops, exce])t

flowers and plants. The total value of products com-
prised $9,231,-503 from nursery stock and $854,633
from general farm produce. Distributed among the
2,029 establishments reporting, it gives an average
value of product of $4,971. The value of products
fed was $192,999, a considerably larger proportion than
for the florists.

"Of the .several geographic divisions, the North
Central ranks first, many new nurseries having been
established to meet the greatly increased demand for

nursery produt'ts in the West. In the North Central
division there were 836 establishments, with a total

value of products not fed to live-stock of $3,892,608.
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The number of estnblishinents and the vahie o{ proii-

iiots not fe<l to hve-stoek for the other divisions arc:

North Athmtie. 496, S3,07t>,'_>41; t^outh Central, 2S7,

Sl,347,2,-)3: Western, 241, S044,-_'n;); Smith Atlantie,

lti9, SS2.5,l>So. New York leads in the quantity of

niirser>' stoek produced, beiiij; credited with over half

of the total reported for the North Atlantie ilivision.

For many years the state has been prominent in this

industry, it now having 237 establishments and prod-

ucts valueit at §1,703,3.54. Some of the other leading

states, in value of products, are: Iowa, $03(5,543;

Illinois, .Sl510,'.)71; Ohio, S.')3S,.'>34; California, $533,038;
an 1 Pennsylvania, $515,010.
The Thirteenth Census (1010) reports the acreage

in nursery products in 1909, :is S0,G1S, "sliowing an
increase of 35.5 per cent since 1.S99, while the value of

the products more than iloubled during the decade,
amounting to $21,051,000 in 1909. The average
value per acre increa.se<l from $170.17 in 1899 to

$261.12 in 1909. Of the total value of nursery products
98 per cent wiis reiiorted bj- 2,470 special nursery
establishments, the aggregate value for such estab-

lishments being §20,620,000, and the average per

estabUshment SS,318. The value of nursery products
in 1909 was over $1,000,000 in every division except
New England and the Mountain divisions. The Mid<lle

Atlantic division, with a product of $4,355,000, ranked
first, followed in order by the West North Central
an<l Pacific divisions each with a product valued in

excess of $3,000,000. The three leading states in this

respect were New York, with $2,703,000; C'alifornia,

with $2,135,000; and Texas, with $1,236,000; no other
state proilucing as much as $1,000,000 worth."
The nursery interests of this country are represented

in a strong organization known as the American Asso-
ciation of NurserJ^nen, which hokls a movable annual
meeting in June and publishes a report (see page 1.5.53).

There are also societies representing geographical
regions. At the present time, there is one periodical

devoted to the nursery business, "The National
Nurseryman," which is published monthly at Roches-
ter, New York. The American current book writings

flevoted specifically to the business are Fuller's "Proi>
agation of Plants" and Bailey's "Nursery-Book."

L. H. B.

NUT-CULTURE. Seeds with a hard shell and ediljle

kernel, which are cla-ssified collo(|uially under the
head of nuts, are borne chiefly upon trees or shrubs.

A few sjiecies of annual plants funii.sh nut crops. In
most parts of the world nuts have been collected chiefly

from wild seedling trees, but in some countries the
hazel, the almond, and the walnut in particular have
been grown in orchard form since very early times.

Such grouping offers better facilities for cultivation and
for gathering of the crops.

It is probable that the almond, which is very easily

budded, has been subjected to that process since the

<lays of the Romans. More recently the hazels and the
walnuts have been propagated by budding and by
grafting in the European countries. The larger part of

nut orchards, however, have consisted of seedling
trees of selecterl varieties. In the latter part of the
nineteenth century there developed a widely extended
movement, including several countries, towarfl graft-
ing or budding particularly desirable varieties or
species of n>it-bearing trees or shnibs upon appro-
priate stocks. A still more advanced proci'durc,

—

that of hybridizing,—for the piirpose of combining
characteristics of especially desirable kinds, belongs
almost pecTiliarly to the twentieth century. Nut-bear-
ing trees which are chiefly wind-poll! nized have been
so extensively crossed in nature that few of them brr'ed
true U) seed. They are much like the apple in this
respect. The new movement of artificial pollinizing
jiromi.ses to accomplLsh for the imt-tree what it has

acconiiilished for many other kinds of fruits. A notable
development of the industry of nut-raising may be
anticiiiated as a result of the application of modern
methods.
Some .species of trees, like the coconuts and the nut-

bearing pine trees, apparently gain little or nothing
from cultivation. Almonds, chestnuts, hickories, hazels
anil walnuts, on the other hand, are remarkably sus-
ceptible to influences of cultivation, and they respond
with crops which are valuable largely in proportion to
the degree of skilled attention which has been given
by the horticulturist. Species of trees which have not
as yet been cultivated for man's purposes, although
valuable in some cases for mast crops for aninuils, will

presumably be given much more attention in the future.

Certain kinds, like the beeches and the oaks, may
eventually furnish large quantities of food for man.
Acorns, while rich in protein, fat and starches, contain
in addition disagreeable elements like berberine or
tannin in excess. These elements may be bred out to

a greater or less extent by horticulturists. The horse-
chestnuts of various species which bear heavy crops of

nuts, valuable in food-content, are little used except
by the Indians, who crush the nuts and wash out the
soluble elements which are undesirable. It isprobab'e
that chemistry will eventually solve the question in

such a way as to allow this group of trees to be grown
for food purposes more generally.

Among the <lesirable kinds of nut-trees which have
already been subjected to cultivation, it is found that
grafting and budding bring out certain characteristics

belonging to those of other fruit-trees, when subjected
to the same process. There is apparently a tendency
toward precocious bearing, and the grafted or budded
nut-trees appear to be more prolific than others, and
perhaps to be shorter-lived in consequence. A number
of species of nut-trees which do not bear naturally until

they are fifteen years or more of age as seedling trees,

may begin to bear in one to three years after grafting

or budiling upon other stocks.

Tlie methods of grafting or budding are in general

those which are em]iloyed for other fruit-trees, but
rather more expert work is required on the part of the

horticulturist, and several factors have to be taken into

consideration. In grafting or budding nut-trees which
have particularly hard wood, very accurate work is

required for the purpose of getting the cambium layers

of stock and of insert neatly adjusted. The slow callus-

ing of hardwood trees of this group requires particular

care in the method chosen for protecting the inserts

against drying out before granulation is comjileted.

Some of the nut-trees, walnuts particularly, have
such a free flow of sap that the method of jilacing inserts

must be so adapted that this sap is allowed to escape
freely, otherwise the dammed sap decomposes and
destroys the callus.

The question as to whether grafting or budding is

parti(!idarly desirable for any one species of nut-tree has

not yet been determined. Some of the luit-tree growers
in temperate regions prefer grafting in the spring, while

others are convinced that August budding gives best

results. Under these circumstances one is probably
dealing with a matter of individual i)roficiency and
skill, rather than with any fundamental principle in

plant physiology which is involved in the question.

Cions which are to be employed for spring grafting of

nut-trees are best cut in the autumn. They may be
stored in densely packed leaves or kept in cold storage

until the following season. Sometimes they may be
buried in sand. There is danger from the effects of

too much moisture when cions are kept in sand,

because the protoplasm of buds becomes senescent or

undergoes chemical change when carrying a full ch.arge

of water. For August budding, two methods are

employed. The leaves of tlu; prospective bud-stick are

cut off, leaving the petioles in place. At the end of a few
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days these petioles usually separate and fall away,
leaving buds which are more readily handled. Other
orehardists prefer to leave the petiole in connection with
the bud and to transfer both directly to the stock. In
any case it is important to make use of one principle,

—

the principle of bringing the bud to a state of rest for a
few days. This is best accomplished by placing the
green bud-sticks in the ice-house or in cold storage for

three or four days. The effect of the cold is to bring the

life processes in the buds to a pause, and then when
transferred to stocks the buds start off into activity in

a more kindly way than when transferred without a
resting-period.

The choice of grafting-stocks is one of considerable
importance. Almost any species or variety of nut-tree

may be grown upon stocks of allied species and varie-

ties, but in dealing with the liickories it is desirable to

note the wide variation in character and texture of

wood between different species. Thus the pecan, an
open-bud species, \\'ill perhaps be found to thrive best
when grown upon stocks of the bitternut (another

open-bud species), excepting when it is more desirable

for any reason to place a variety of pecan upon stocks of

its own species. The shagbark hickory appears to do
best upon stocks of shagbark, mockernut, shellbark

or pignut. In chestnut-grafting, the various European,
Asiatic and American examples are best grown upon
stocks of their own kinds respectively. Some of the
Asiatic species, for example, do not make firm ligneous

union at the site of an insert upon an American stock.

American chestnuts grafted upon European kinds are

prone to make excessive growih without finn ligneous

union, at least during the first two years. Sometimes
wild nut-trees are grafted or budded with particu-

larl}' desirable kinds, and this may be profitably

accompUshed if the wild trees are well headed back dur-
ing the winter time, and new sprouts allowed to start

in the spring. Grafting or budding is done upon the
new sprouts subsequently. This work demands very
much attention on the part of the horticulturist,

because the large quantities of new shoots which start

out from a mature tree may deprive grafted or budded
sprouts of their sap. When the grafting or budding is

to be done upon small stocks in the nursery, there is

some question as to whether these stocks may be best
grown where they are to remain permanently, or

w'hether it is desirable to subject them to cultivation in

close form for two or three years, and then transplant.

There is a tradition among horticulturists to the
effect that nut-trees in general are not readily trans-

planted. This is not strictly true, but it includes the
idea that much more care must be exercised when
transplanting species of trees which have not as yet
been brought under subjection through many genera-
tions of cultivation. The Stringfellow method of

severe trimming back of the head and root, without any
attempt at saving small fibrous roots, has been the
most successful method with some horticulturists when
nut-tree stocks were to be transplanted.
The choice of soil is an important matter in the

growing of nut-trees. Chestnuts and hazels, for exam-
ple, will thrive in soil that is somewhat acid, while wal-
nuts and some of the hickories are insistent upon having
neutral or alkaline soil. Species which naturally prefer

neutral or alkaline soil will thrive very well as older

trees upon soil that is slightly acid, provided that a
little lime be added to the soil during the first four or
five years of growth of the tree. Nut-trees, for the most
part, when gro\v^l in orchard form, should be given tlie

character of soil which wild trees of the same species are

known to prefer. Lime in the soil is thought to improve
the quality of many of the nuts, and in the best walnut
orchards of France it is sometimes applied annually,

even upon soil which is already neutral or alkaline in

reaction.

Among the nut-bearing annual plants, various species

of lotus and the water caltrojjs furnish an important
food-sup]5ly in some parts of the Orient, but these are

not as yet subjected to cultivation, and they have been
neglected as sources of food-supply in America, although
they are grown here in many places chiefly for their

flowers or as curiosities. Large areas of our shallow

fresh waters are suitable for growing such crops of the

water calthrops and several species of lotus. The
peanut, as a nut-bearing annual plant, is being culti-

vated successfully over an increasingly large area in

different countries, and jjromises to furnish a per-

manently valuable food-supply.

The nuts of trees and shrubs which are to be planted

require treatment somewhat different from that of

other seeds. In nature they are prone to await suitaVjle

conditions of warmth and moisture which are quite out
of the ordinary, before sprouting. In temperate
regions the most successful method, perhaps, consists

of storing them for the winter in cages made of galva-

nized wire about 8 inches deep, sunk about 4 inches

beneath the surface of the ground, and the interior of

the cages filled with sand to the ground-level. Nuts
which are to be grown in the following season are

pressed into this sand in rows, closely together but
not wholly covered with sand. A loose mulch of leaves

is tossed over them and the wire cover of the cage
closed in order to protect them against rodents. These
nuts are allowed to freeze and thaw during the winter

and spring. In the spring the mulch is removed, allow-

ing the exposed side of each nut to be warmed by the

sun while the buried part is kept moist. Under such
conditions almost every nut of species belonging to

temperate regions will sprout. As rapidly as the nuts
sprout, they are transferred to the nursery row and
cultivated for two or three years before being trans-

ferred to permanent sites as seedlings or as grafted

stocks.

For illustrations of methods of budding nut-trees,

see page 1366, Voluane III; also the article Pecan.

RoBEET T. Morris.

Culture of the different kinds of nuts.

From the earliest times, nuts have been used as

an article of food in North America. The prehistoric

tribes left evidences of their use in the specimens which
were buried with their remains. When the white set-

tlers came, they found several kinds of nuts growing
wild and bearing abundantly, and thought to introduce

the cultivated nuts of Europe along with fruits and
farm crops that fseemed to flourish in the virgin soil.

But little success seemed to attend their early effort,

largely because of the unsuitabdity of the varieties

tested. The sweet almond and the hazels were fovmd
to be of this character, and the few exjieriments with
the European walnut and chestnut, where they did

succeed, were not followed up by extensive plantings

for many years. Nor were any of the native nuts
brought under cultivation until very recently. Now
there are many orchards and groves of both foreign

and native niits, some of which are already yielding

profitable crops.

The almond [Prunus Amygdalus).

Among the first nuts to be tested were the cultivated

almonds. All the experiments up to the present day
lead to the conclusion that the choice varieties are not
suited to any section east of the Rocky Mountains,
except, perhaps, in southwestern Texas and New
Mexico. The close relationship to the peach would
cause us to expect that it would succeed wherever that
fruit does; but the trees of the choice varieties are too

tender to endure any but very mild climates, and the

fruit-buds are still more tender. The chief failing, how-
ever, is the habit of very early blooming, which causes

the crop to be cut off by spring frosts, except in jjecu-
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h.irlv favorable localities. There are ditTereiioes in the

ability of the varieties to eiulurc cold, and in time of

bliKMuini:. even where they are counted a success. Not
until seoiUinss were .provni aiul tested, from wliich

selections were made of suitable kinds, did the growing

of this nut prove profitable.

.\t the present time the culture of the ahnond is con-

fined chiefly to California. To some extent it is grown in

Utah. Idaho, Arizona and New Mexico, and fair crops

of the highest quality in all respects are grown tlicre.

There are single orchards in California of hundreds of

acres in extent. The average crop of tlie region is

estimated to be about ;5,(X)0 tons or ti.OOO.OOO iiounds,

and in view of the large quantities of ahnonds imjiorted

there is room for a large increase in ])roduction. This
is being met to a considerable extent bj' extensive

])lantinps in California. It is thought that the pro-

duction of new seedlings will still further overcome the

weak points already mentioned, and materially extend
the culture of really choice varieties to some extent.

The varieties being growni are nearly all of California

origin and are Nonpareil, I X L, and Ne Plus Ultra,

and are esteemed for market in the order named.
Drake, Texas Prolitic and Languedoc are also prized,

especially for shelling, but their price is not equal to

that of the others ntimed. The methods of planting and
cultivation of the soil arc about the same as for the

|x>ach. Twenty to twenty-five feet is a good distance

apart for planting the trees in rich soil; sometimes
they arc set a-s much as thirty feet apart. In the state

of California, they are frequently set in the quincunx
form. See ahso Almond, Volume I.

The icalntds.

American walnuts.—The kernels of all species of the

walnut family are liked because of their rich and deli-

cious flavor; but some of them are so small and difficult

to get out of the shell that they are of little or no com-
mercial value. Our native black walnut, Juglans nigra,

and butternut, J . cinerea, are of this character. At
present there are very few trees of either species that

are grown for their nuts; but there are some prospects

of improvement in this direction.

Asiatic species.—Within the hist forty years there have
been introduced from .Japan two new walnuts, J. Sic-

bfiMiarta and var. cordiformis, and from Manchuria one,

J. mandjihurica. These make beautiful and stately

trees, but the nuts of all but J. Sieholdiana var. cordi-

formis have too thick shells to be of much value. See
J uglans.

Persian species.—^The Persian walnut, J. regia, which
has long been called English walnut and by several

other titles, has been cultivated for many centuries for

its thin-shelled and richly-flavored nuts. It is a native
of Persia and the regions about the Caspian Sea. The
Greeks and Romaas took it to southern Europe before

the Christian era. It wits brought to America in the
early settlement of the country, but did not succeed
everywhere, and the few trees that survive in the
eastern states have been mostly neglected. Some of

them have borne nuts abundantly and others have not.

Unproductiveness ha-s generally been due to the isola-

tion of the trees and the inopportune times of the
blfximing of the flowers of the two sexes. These isolated

trees are .scattered over the ea-stem states from New
York to Georgia, and rarely beyond the Appalachian
mountain chain, because of the more uncongenial
climate there.

Regions of successful culture.—On the Pacific coast
the Persian walnut is a great success, especially in

southern California. True enough, there are some fail-

ures, but they are mostly due tfj lack of proper iiollina-

tion, a matt/;r which can and will soon be generally
understfiod anfl overcome. There are extensive orchards
already in bearing, and with the advantages which are
now being afforde'l by the introduction of the best varie-

ties from Europe and the origination of improved seed-

lings, the walnut industry is sure to advance rapidly in

that region. The soil of the richer valleys of the Pacific

slo])e is just what is needed, and where there is an
abundant supply of water a few feet under the surface

there is no need of irrigation. But in poor, dry soil it is

folly to expect success. The crop of California alone,

in 1910 was about 10,000 tons or 20,000,000 pounds, or

1,000 carloads of 20,000 pounds e.ach. It is confidently

expected that California alone will, within a few years,

produce all that our home markets require. Recently a
very deep interest h;is developed in walnut-culture in

the Atlantic States, as some of the hardiest and most
fruitful seedling trees have come to be appreciated, are

given varietal names and are being propagated by
the mu'series. As yet there are very few trees planted
out in orchard form, but there are a few small orchards

of such trees, mostly in New York, New Jersey and
Pennsylvania, and there are larger ones of seedlings of

these improved strains, some of which are in profitable

bearing. There seems to be good reason for believing

there will be a thriving industry in walnut-culture in

the Atlantic States and possibly farther to the west-

ward within a few years to come. But the ex-periments

with J. regia have not been very favorable to it in the
central or Mississippi Valley regions west of the Appa-
lachian Mountain chain, perhaps owing to the change-
ableness of the climate.

Propagation.—The larger number of bearing trees

are seedlings, but those grafted or budded with choice

varieties are far preferable, and such trees will form the

walnut orchards of the future. The native black wal-

nut, J. nigra, is the species used as a stock principally

in the eastern states and it serves the purpose very well.

J. nipestris, a species native in Texas and adjacent

regions, is also used as a stock, especially in the South,

and the varieties of J. regia grow very well on it. This
native species is closely allied to J. califr>rnica, which is

now used in California, Oregon and Washington as a
walnut stock more than any other species. J. cinerea is

being tested in a small way for this purpose, and so are

the Asiatic species, but so far with uncertain results.

The planting of seedling walnut orchards is giving way
to those of the named varieties, of which there are rnany
and among them several that have proved to be reliable

bearers and their nuts of standard commercial value.

Although some seedlings are grown and sold by the
nurseries, they are becoming unpopular. There are a
few small nur.series both East and West now devoted
almost entirely to the growing of grafted and budded
walnut trees.

Planting and culture.—The distance for the trees to

stand apart in the orchard is from 40 to 60 feet, accord-

ing to the vigor of the variety and the richness of the

soil. Clean tillage is best for the trees until they reach

bearing age, when the ground may be seeded to some
grass that does not make a compact sod. If hoed crops

are grown between the trees until that time, it will do
no harm and economize the space. Almost no pruning is

needed for this tree, except to keep the branches from
getting so low as to interfere with tillage. The trunk

should be 4 to 5 feet high. See Walnut, Volume VI.

The chestnuts.

American species.—Like the .walnuts, our native

chestnuts are not so desirable for market purposes sis

those from foreign countries. The wild American
chestnut, Castanea dentata, is richer in quality than any
foreign kind, but the size is less than half that of the

introduced nuts. Throughout the larger part of the

eastern United States, and extending into lower Canada,

there are untold millions of native chestnut trees,

yii^lding a wealth of nuts that find ready sale in the

markets, so far as they arc gathered; but the prices

are onlv about half those of the large c\iltivated and

imported product. At the present time there are but
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few attempts made to cultivate this species. Some of the
choice varieties with the largest nuts are being collected
for experiment, anil tliere is re;isonable prosi)ect that
by hybridization and selection of seedlings varieties may
yet be secured combining the vigor and hardihood of the
wild trees with the characteristic natural sweetness and
large size of the foreign nuts. Within the last few years,

there has been developed at least one very choice variety
of our native species that is surpassing in general
desirability to all others, either native or foreign. This
is an accidental seedling that originated from among a
lot of nuts planted by Charles A. Green in his nursery
near Rochester, New York. It was sent to E. A. Riehl,
of Alton, Illinois, and it grew vigorously and when it

came to bear, to his surprise the nuts were very much
larger than tho.se of the average of the American
species, although possessing the natural outward
appearance and sweetness of kernel that are charac-
teristic. This variety was named the Rochester. The
nuts nearly all ripen at one time and part from the burs
easily. Some of its seedhngs are said even to surpass
the parent.

The chinquapin, C pmnila, is the smallest of the
chestnut famUy, in size of both nut and tree. Rarely is

it anji:hing more than a mere bush. It has rarely been
cultivated, although the bushes are productive, the
nuts of good quality and ripen very early.

European species.—The Old World chestnut, C. sal-

iva, has been under cultivation almost as long as his-

torj' goes. It was brought to America in the first cen-

tun,' of its settlement by Europeans; but not until

wit'liin the last twenty-five years has there been more
than an occasional tree found on oiu' shores. The acci-

dental finding of a chance seedling, which was finally

named Paragon and sent out to the public about 1887,

and the bringing to notice of the Ridgeley shortly before

that time, were the means of exciting the first general

interest in chestnut-culture in America. Both these

kinds, and a great many more named varieties, are now
being propagated and scattered far and wide. They are

all of large size but not so sweet as our native chest-

nuts, and generally have bitter skins. The trees are of

robust character and very productive, but more tender
than our natives.

Japanese species.—About the time that the European
species was becoming popular in America, attention was
drawn to a number of seedlings from nuts that had been
brought from Japan during several previous years. The
most of them were larger than any that had been known
before, either in this country or in Europe. Many of

them are now named and widely distributed. Some of

the smaller varieties are exceedingly early in ripening.

Nearly all of them begin to bear at an early age and are

even more productive than the average of the European
species. In quality, the nuts of most of them are not so

sweet as the European kinds. The habit of growth is

less vigorous than that of other chestnuts and the
fohage much smaller.

From these two foreign species have been obtained
nearly all of our varieties that up to this time are

worthy of general cultivation, except the Rochester.

Thej' vary from seed much as do most other improved
varieties of fruits, and grafting and budding must be
I)ractised, which are exceedingly difficult successfully to

perform on the chestnut, as is the case with all other

nut-trees. They will both unite fairly well with our
native stocks; although sometimes the union is imper-
fect and the top breaks off.

Grafting.—The most successfid method of propaga-
ting nut-trees, so far as the writer li;i.s exi)erimented or
learned otherwise, is late bark-gr.afting. This requires

that the cions be cut before there is any possibility of

the buds starting, and put in some very cool phice until

after the stocks have begun to leaf out. The stocks are

then cut off as for cleft-grafting, but the bark only is

split with a knife for an inch or more at the top of the

stock. The cion is trimmed to a long wedge, all from
one side. The point of this wedge is introduced under
the bark at the top of the slit and gently forced down
until the cut surface of the cion is even with the top of

the stump. It is then tied fast with a string and the
wound securely waxed. Large trees may thus be top-
worked in their branches with considerable success.

Small stocks should be grafted just under the surface

of the ground and banked nearly to the top of the cion.

Slump groves.—In several cases, large tracts of chest-

nut stump lands have been grafted over to the im-
proved varieties of the foreign .species with good success.

All other trees should be cleared away and only two or
three of the strongest sjjrouts left on each stump. These
should all be grafted and allowed to grow until it is sure
that there will be a sufficient stand, when those that are

not needed should be cut away. In future years more
may be cut away to give the remaining trees ample
room.

Chestnut orchards.—The best results are said to be
attained in chestnut-culture by planting grafted trees

on open land, about 40 feet apart and in regular orchard
form. This plan admits of giving the trees good tillage

until they have attained large size, when grass may be
so^vn and stock allowed to graze it, except when tlie nuts
are falling. Such orchards are said, by those who have
tried them in comparison witli grafted sprouts, to yield

more than twice as much to the acre. Well-drained
sandy or shaley lands are the best for the chestnut.

Pests.—A fatal fungous disease has become very prev-
alent within recent years in the eastern United States.

It began on the North Atlantic coast and has gradually

moved southwestward untU there is scarcely a locality

north of southern New Jersey and Pennsylvania where
it is not prevalent. In some places the cultivated and
wild chestnut trees have been practically exterminated.
There seems to be no practicable means of combating
this disease, and it is feared that the entire area in the
eastern states where the chestnut is found will be
reached by it and may be ravaged. Another enemy of

chestnut-culture is the weevil. In some cases the nuts
are so batUy infested that they are practically worthless.

The eggs from which the larva; develop are laid by long-

snouted beetles while the nuts are growing, and by
the time they are mature most of the eggs are either

hatched or nearly ready to hatch. By treating the nuts

with the fumes of bisulfide of carbon the eggs or larvie

can all be destroyed. Scalding with boiling water for

about ten minutes will also kill them, but it also

destroys the germinative power of the nuts and neces-

sitates drying them. Outside the native chestnut area,

there are no weevils as yet. See Castanea and Chestnut.

The pecan [Carya Pecan).

In the wild state.—Of all our native nuts the pecan is

the best. Its natural habitat is the lower Mississippi

Isasin, from Iowa to the Gulf coast, but it will grow
equally well in any climate and soil of approximately

the same character. The tree is almost as hardy as any
of the other hickories, except some of its more southern

varieties. In size the tree varies from medium, on land

of ordinary fertility, to gigantic proportions on the

rich river and creek bottoms. The nuts vary in size and
shape from round and 3'2iucli in diameter to oblong

and 2 inches in length. The kernels are exceedingly

rich and sweet, and the shells usually thin. Pecans are

found in all confectionaries, and bring almost as high

prices as any of the imported nuts. The largest quan-
tities of native nuts are secured from Texas and Louis-

iana. Millions of pounds are gathered annually- in

those states and sold to dealers, thus bringing a hand-
some revenue to many persons of moderate means.

Under cultivation.—The decrease of the wild prod-

uct from the cutting down of the trees, and the better

prices obtained from large, thin-shelled nuts have
induced the planting of pecan orchards. The nuts
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sprout readily, and the trees are of esvsy growth, with
ro;isonable can\ in proper soil and climate. Orchards of

10 to l.lXH) acres are plantcii in tlic soiitlicrn states.

Then- are many smaller orchards planted in nearly idl

the states from Virginia to Missouri and California,

southward. The line of 40° north latitude is about the

hmit of successful pecan-culture, and the region from
3.")' southward is much better. The nuts do not fill and
ri|x>n well where the growing season is short. It hiis

been learned that by cutting back the tops' of wild

trees (.thus causing an abiuidance of s])ronts), and
then budding in .Vugust or September, large trees may
be quickly transformctl into such as will produce the
highest grade of nuts.

Planning the orchard.—There is a division of opinion

as to the advisability of planting the nuts where the
trees are to stand and rearing them for a year or more

llli^/'

2538. Coconut, the most important of tropical nuts.

in a nursery. Both ways are good, but each has its

a<Jvantages. If the former of these plans is followed,
then two or three nuts should be planted where each
tree is to stand and a cedar or cjTjre.ss stake driven at
the spot. Pine stakes are said to induce worms to
attack the httle pecan trees. A still safer plan is to
inclose the Uttle seedlings in narrow bo.ves about a foot
high, made of cyjjress boards. This secures them from
the depredations of rabbits, which sometimes prove
very destnictive. By this plan there is no labor or
danger of losis by transplanting. All but one of the trees
should be removed after two or three years' growth. If
the nursery method is followed, the transplanting
should be done at one of these ages. Mulching the
trees with old trash is very beneficial to them.

Fropagalion.—Grafted or budded trees are far pref-
erable to seedlings, because of the certainty of the
variety, convenience of gathering the nuts at one time,
and the aflvantage of having an even anrl high grade to
sell. The same difficulty is met with as in ca.se of the

chestnut—the trouble and expense of securing grafted
or budded trees. However, it has been found that both
these methods of proi)agation are reasonably successful

in skilful hands. Either the cleft-, tongue- or bark-
graft will succeed, but the two former styles do better
on small stocks just below the surface of the soil than
above. Probably the most universally successful

methotl of propagating the pecan is that of the bark-
graft, although e.x])eriencod nurserymen more largely

cmi)loy the patch-hud. Trees with unions a foot or

more above ground are much less subject to winter
injury than are root-grafted trees.

Planting and cultivation.—The distance for planting
should not be less than 50 feet betw-een trees, because
they get to be very large, and 80 to 100 feet is better.

Thorough tillage will pay abundantly and should never
be neglected while the trees are young. Farm crops,

such as com, cotton and potatoes, may be grown
between the trees until they begin bearing, which is

from 6 to 12 years from planting.

Varieties.—There have been wonderful develop-
ments in the discovery and production of choice varie-

ties of the pecan within the last twenty-five years, and
especially within the last decade. The first variety to

become popular and one which is now held in high
esteem is the Stuart. It originated from a nut planted
on the coast of Mississippi and was brought before the
public by the late W. R. Stuart of Ocean Springs,

Mississippi, after whom it was named. The next one
of note to be brought forward was the Van Deman,
which originated from a nut planted in St. James
Parish, Louisiana, near the bank of the Mississippi

River fully fifty years ago. The tree is yet in full vigor
and bearing abundantly. These two varieties have been
the parents of thousands of seedlings, some of which
have become famous already and others are constantly
coming forward, even of the second and third genera-
tions. Among the principal varieties now being grown
in the South, are the Alley, Bradley, Colorado, Curtis,

Delmas, Frotscher, Halbert, Kincaid, Moneymaker,
Pabst, President, San Saba, Schley, Sovereign, Stuart,
Success, Taylor, and Van Deman. The best of the
northern varieties are the Busseron, Butterick, Green-
river, Indiana, Major, Niblack, Norton, Posey, and
Warrick. With the exception of the Norton, which
originated in eastern Missouri, the varieties of this

latter group are from the vicinity of EvansviUe and
Vincennes. See Carya and Pecan.

The coconut (Fig. 2538).

There is comparatively Uttle territory on the con-
tinent of North America where the coconut will grow;
viz., a small portion of Florida and the wanner coast
regions of Mexico. In the warmer parts of California

the climate does not seem to be sufficiently humid. In
the vicinity of Lake Worth, and Biscayne Bay, Florida,

there are many bearing trees, and along the east coast
and adjacent islands from there to Key West, and as
far north on the west coast as Charlotte Harbor, there
are many thousands of coconut trees growing. In cen-
tral Florida the climate does not seem to be suitable.

Proximity to the sea in all countries seems to suit the
coconut best. It will flourish in almost any soil,

although the richer the better, but a warm and humid
atmosphere is indispensable.

Origin of coconut-grotoing in America.—The oldest
coconut trees in Florida were probably chance seed-
lings which came from nuts that washed ashore from
the sea long years ago. Such trees are very rarely

found. There are also a few old trees that grew from
nuts planted by settlers at Key West and other places
along the coast. The chief eaitse of the impetus to

coconut-growing was the WTecking of the Spanish bark
Providencia, laden with coconuts, on the beach near
Lake Worth, Florida, January 9, 1878. Many thou-
sands of the nuts were gathered from the surf and planted
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for many miles up and down the coast. The trees grew
so rapidly and began to bear so soon, usually at from six

to eight years from seed, tliat visions of wealtli tempted
many more into planting groves. One near Biscayne
Bay consisted of about 4,000 acres, in which were 300,-

000 trees. Anotlier at Cape Sable contained 42,000

trees, and there are many more of less extent.

Present slalua.—Cold waves and occasional frosts

have injureti many of the coconut trees, in some cases

killing them outright. In general, the trees bear good
nuts in reasonable quantity, but in a business way the
industry is uncertain, owing to danger from frosts and
the cheapness of imported nuts. As an interesting

novelty, the coconut in southern Florida is an eminent
success. See Coconut.

Nut-culture in New Mexico. (C. P. Wilson.)

In the newer parts of the country to which commer-
cial nut-growing is adapted, the development of this

industry will be coincident with that of the country
itself rather than an addition in after years. As an
indication of the outlook on nut-culture in new regions,

this note is inserted on the industry in New Mexico;
and what is said of this state will undoubtedly apply
very well to Arizona and adjacent regions.

Much attention has not been given, so far, to nut^
culture in this state, though a few small experimental

orchards of pecans, as well as a number of almond and
Persian (English) walnut trees, have been set out. Most
of these are in the irrigated valleys of the southern part

of the state. The climate of this state is wcU suited

for the heavy fruiting of pecan trees that have origi-

nated near the western limit of the region to which this

species is indigenous. Many of the large seedling trees

to be found in different parts of New Mexico are very
jirohfic. However, most of the early attempts to trans-

jilant either the seedling trees or those that had been

budded or grafted were unsuccessful. This appears to

have been due largely to the fact that sufficient pre-

cautions were not taken to prevent the young trees from
dying back during the dry winters that usually prevail

in this part of the Southwest. Attempts along this line

during the past few years have been more successful,

and it is believed that, by keeping the ground very
moist during the winter, much of the damage can be
prevented. Hilling up the soil around the trees of some
varieties the first few winters after transplanting would
also, no doubt, be advisable, as an additional protection.

It is doubtful whether the pecan will do well where there

is much alkali, or where the water-table is within 8 or 9
feet of the surface. Growth will probably be better on
land that has been cultivated for several years than
on new ground. Varieties suitable for southern New
Mexico are the Sovereign (Texas Prolific), HoUis, and
Halbert; while for the northern part of the state, sorts

that originated farther north, such as the Indiana,

Kentucky, and Warrick, might do better. Coast
varieties and southern varieties that originated east of

Texas are not recommended at present for any section

of the state, though some of these might do fairly well.

It is probably better to transplant the budded or grafted

trees, rather than to grow the seedlings with the idea

of topworking them later. While the pecan can be
budded in this climate, the operation has to be con-

ducted carefully if success is to be expected.

It is quite possible, or even probable, that varieties

of Persian walnuts will, in time, be found that will grow
well in this state. The climate of New Mexico is not so

well suited to the Persian walnut as to the pecan. The
leaves of the fonner are inclined to sunburn during the

.summer, and some injury may occur to the young
growth during the winter or early spring. There are at

present a few trees in the southern half of the state that

are in bearing. Some of the nuts are of good size, but
no data are available concerning the yield.

The early blooming habit of the tree prevents the

production of almonds on a larger scale. However,
recent experiments have proved that a few of the com-
mercial varieties of almonds are little, if any, earlier in

this respect than the Elberta peach; though most of the

almonds bloom entirely too early to be of any impor-
tance in this region. The tree grows well in the irrigated

valleys.

There seems to be no record of experiments having
been conducted with chestnuts, but on account of the

fact that New Mexico soils, on the whole, are rich in

lime, this tree would probably not do well. It is also

doubtful whether filberts could be grown successfully

in this climate.

Literature.

There are several American publications devoted
exclusively to nuts: Stewart, H. L., "The Pecan and
How to Grow It," 1893; "Nut Culture in the United
States," 1896, being a bulletin of the Division of

Pomology, United States Department of Agriculture;

Fuller, "The Nut Culturist," 1896; Lelong, "California

Walnut Industry," 1896; Parry, "Nuts for Profit,"

1897; Risien, "Pecan-Culture for Western Texas,"
1904; Hume, "The Pecan and its Culture," 1906;

Wight, "Pecans," 1906; Price, E. M., "The Walnut,"
1910; Allen, W. F., "English Walnuts," 1912.

An important part of the current literature of nut-

culture is contained in the reports of special societies.

The National Nut-Growers' Association issues publica-

tions: see page 1554, Volume III. The Northern Nut-
Growers' Association issued the Report of its Third
Annual Meeting in 1912, comprising a publication of

140 pages; secretary and treasurer, Georgetown, Conn.
There are also journals devoted wholly or in consider-

able part to nut-culture: See periodical list, pages

1560, 1561, Volume III. h. E. Van Deman.

NUTMEG: Myristica.

NUTS. In popular usage a nut is a hard vegetable

product, usually a fruit, inclosing an Cfiible part within

a shell; and the edible kernel or meat is released by
breaking the integument. Technically or botanically, a

nut is a hard and indehiscent one-seeded pericarp aris-

ing from a compound ovary; but it is hardly to be
expected that this very special use can prevail as

against the long-established popular usage. In this arti-

cle, the word nut is understood in its popular or usual

application; it may be difficult to define, but it is readily

understood.
The purpose of this catalogue, by C. A. Reed, is to

name and describe all the nuts that are likely to be
found in commerce in this coimtry or which may be
subjects of rather common inquiry. Not all of these

nuts are grown or cultivated in this country and there-

fore some of the genera may not be found elsewhere in

the Cyclopedia; that is to say, this is not a cultural article

but only descriptive and is independent of any alpha-

betical entries elsewhere in the work. For the cultiva-

tion of nuts as practised in North America, see the

article Nut-culture. l. jj. b.

.£sculus Hippocastanum. Horse-Chestnut. Hippoca^ta-
nact^. Inexlible sffils, .altout equal in size to the largest of the
European chestnuts, hut less regular in form and having a somewhat
stronger and more shining shell. Borne in a one- to three-celled

prickly pod. The fruit of an ornamental tree familiar in the North
Temperate Zone, of both the Old World and the New.

Aleurites spp. Wood-oil Nuts of China and Japan. LtjMBANQ
of the Philippines. Candle-Nut of the tropics. Tahiti, .Spanish, or

Country Walnut. Euphorhiacex. Irregularly rounded to spheroidal
nuts, from 1 to 2 inches in diameter, ranging in color from mottled
gray to nearly black, and having a hard but brittle shell, about H
inch in thickness. Borne in fruits, 2 or 3 inches in diameter, con-
taining about five nuts each. From the kernels of these nuts, which
are considered edible only from certain species, and when half-ripe

and roasted, there is obtained a valuable oil, known as country
walnut oil, artists' oil, kekune (Ceylon), or kukui (Sandwich
Islands) oil. Used medicinally, this oil has strong purgative proper-
ties: more largely, it is used in paints and varnishes, where it is said

to have a very quick-drying and hardening effect. The cake which
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r»»n»ainsi after the oil has btn-n exprossod is usmI as n cattlc-food and
.*ji a fortilinT. To a hirKf extent, the nuts are strung on the fibers of

;» (vihn leaf and iistxl as an illuniinant by the natives where the spe-
i-iejs ar\' ^rown.

The trenus is native to the milder parts of the North Temperate,
:\U'\ the northern portion of the Tropienl Zone of the Orient. The
K".V\r,- of Kori'iKn i>tHxl and Fhint Introdvietioii has introduced the
u.-yi-oil triH's into the soutliern states and CaUfornia, where their

cuh'.ire promises to beeonie an iiniiortaiit industry.

The tollowinj; list ineludes the more important species and sev-

eral of the eonmion names by which the fruits are known: ,4. Fordii,

Chinese w^*od-4>il nut. tunp yu; .'1. mollucrana {A. triloba), cundle-
nut. Spj*nish walnut. Tahiti, or country wuhiut, kukui of Hawaii;
A. montana. Mu-yu wootl-oil.

Anacardium occidentale. Cashew. CAcnKw. Acajou. Caja.
C\Jor. MoNKKY-XiT. Atiacardiacex. Kidney-shaped nuts, an
ineh or more long, by about "sineh wide and more than J-'iineh in

thickness, with a double outer shell, between which is an oily, dark
browni.-^h fluid, very acrid and possessing extremely poisonous prop-
erties similar to those of poisons ivy and sumac, to which the species
is closely related. The outer shell is smooth and ivory-like in appear-

2539. /, Caryocar, husk above, nut below; 2, TeLairia; 3, Betel-nut, Areca; 4, GevU'
6, Pili-nut, Canarium; 7, Semecarpus; 5, Trapa natans; 9, Trapaina; 5, Pistacia;

bispinosa. iXH)

ance.rifrid and tough but thin and easily cut. The kernels are firm,
cw*-f-t. and ver>' agreeable when roasted. The nuts are formed on
the find of a fleshy pear-wfiaped pedicel. Figs. S'.i, 192, Vol. I.

Cashew-nut^ do not appear in the market until after the poison-
ous properties have been entirely dispelled by roasting and the
wholfrsome kernels have been separated from the shells. The species
in native to the West Indies. It is now cultivated to a very large
extent throu|(hout the American tropica, both north and south of
the equator.

Apios tuberosa. Groundnut. Wild Bean. Lef/uminosx. The
numerous, riark brown, fl^-ahy tubers from 1 to 2 inches in length,
by 1 to Hi inchrw in diameter, and of somewhat irregular, oval or
rounded form, which are borne on the rootstocka of an elegant
twining perennial. Little use is made of the^c tubers, although they
arf said to have a ri^h nutty flavor when properly prepared. The
Bp«-eif* is native to lowlands of the eastern part of the United States,
from Pennsylvania on the north, to Georgia on the south. Fig. 233.

Arachis hypogaea. Pkanut. Goohkr. Pindar. Groundnut.
GBOirND Pea. Manila-Nut. Monkky-Nut. Uauminoitx. Famil-
iar atraw-colore^I, oblong nuts, with thin fibrous, papery shells,
r'< jfi'l'd nt t.hf crnds. and eonstrict^jd at the middle, common at all

They are the weds of a low-growing annual which
-'in under ground while they are maturing. Kxtensively

•i the southern part of the United States and elsewhere
lh.'it ,-^;ii.Vjrjrt fH'-Timt.

The conHtrif-tion at the middle forms a partition between the
two end ehamt>eni, t^ch of which contains a sm^le nutritious kernel.
Thc«e are mo«t commonly eaten when roasted, although to a large

extent they are used when raw or boiled. The nuts arc very rich

in a valuable oil, useful in cooking and in the making of salads.

Areca Catechu. Betkl-Nut. Arkca-Nut. Pinanc. Palmacex.
Fig. 2r>;i'.l. The seed of an eastern tropical palm, which in size,

general character and color much resembles the ordinary nutmeg.
In form the "nuts" are not unlike the acorns of white oak, except
that they are more rounded at the apex. To an enormous extent,
betel-nuts are clipped in lime, wrapped in betel leaves (Piper betle)

and chewed by the natives of the tropics, esffecially of India and
the Philippines. The effect of betel-chewing is much the same as
that of tobacco-chewing in this country. Fig. 367.

Attalea Cohune. Cohune-Nut. CAnoux-NuT. Palmaccs:. The
oval or fusiform seeils of the cohune palm of Central America.
Typi<":il specimens measure from 2 to 2 ' :• Inehcs in length, by about
11-2 inrhes ill Kr<-:it<-st aiaiiieter. Witliin the sliell. which is fully »8

inch in diaiiieter and \er\' hard, is a siiitile cHiiitical kernel. Cohune-
nut oil has long been used in the manufacture of soap and as an
af^lulterant for coconut oil. At present "There is practically an
unlimited demand for all of these (palm) oils in the European
niargarin trade, where they are now preferred to oleo oil and neutral
lard as a hardening ingredient."

—"Daily Consular and Trade
Keports," June 27,1914.

Attalea funifera. Coquilla-Nut. Palm-
aces:. Seeds of a rich brown color, 3 or 4
inches long, oval and of very hard texture.

Used as a substitute for ivory in the manu-
facture of door-knobs, umbrella handles,
buttons and various other commodities of

the household. From a lofty South Ameri-
can palm. Fruits borne in large clusters.

Bassia latifolia (Madhuca indica). Il-
LipE- or Ili.upe-Nut. Sapotacese. The
lons-oval, smooth-surfaced, coffee-colored
seed of a tree native to the East Indies.
Tj-pical seeds measure approximately IJ2
inches in length by ^2 inch in diameter.
According to the "Daily Consular and
Trade Reports," "Illipe-nuts are used to
manufacture an edible oil similar to lard."
This report further says: "There are two
crops a year, one large and one small. The
large crop is now (August 12) nearly finished
and a new crop will come in from March
to June. 1912."

Bertholletia excelsa. Bhazilnut. But-
ternut. NicjGEH-ToE. Cream-Nut. Para-
Nut. Castanea or Castana (corruption
of "Castanha," Portuguese word for cnest-
nut). JuviA-NuT. MyrtacesE. The seeds of

certain very large, uncultivated trees, com-
mon to great areas of the river-bottom sec-
tions of northern Brazil. Grown in a spheri-
cal or pear-shaped capsule of 2 ? 2 or 3 inrhes
in diameter, having a hard, woody, outer
wall, within which are encased from eigh-
teen to twenty-four of the nuts. The cap-
sule is covered with a dark brown outer
husk greatly resembling that of the walnut.

The nuts which are sharply triangular,
measure from IJ^ to 2 or more inches in

length, by J'g to 1 inch in greatest diameter.
They hpve a single, solid kernel, sweet and
very good, which is protected by a some-
what rough, rigid but thin shell, to which
it often closely adheres. Fig. 543.

Received into this country for consump-
tion in enormous quantities during the
months of spring and early summer, and
held in storage until the following season.

Brosimum Alicastnun {Piraiinera AH-
castram). Bread-Nut of Jamaica. Morn-

cex. The small roundish, yellow or brownish seeds, an inch or less

in diameter, of a large tropical American tree. These seeds are
borne singly or sometimes two in a thin paper-like, but stout
shell, with smooth and somewhat granular surface. They are edible
only aftr-r cooking or roasting.

Bunium Bulbocastanum. Lousy-Nut. Earth-Nut. Eabth-
Chestnut. Hawk-Nut. Kipfeh-Nut. Pig-Nut. Ar-Nuts.
Yer-Nuts. Jur-Nuts. Umbcllifera\ Small nut-like tubers which
form on the roots of plants of this species. They have a sweetish
taste a[id are eaten tiy children, either raw or roasted. Rather
too acid for adults uidess roasted. From western Europe.

Butyrospermum Parkii. Shea-Nut. Sapofact^a\ The shea-nut
is the seed of an extensive African tree (butter tree) which according
to Consul W. J. Yerby, "Daily Consular and Trade Reports," in

Sierra Leone, British Africa, grows to a height of over 40 feet.

"The nut," he says, "is of about the size and shape of a walnut,
but is covered with a smooth skin resembling that of a Spanish
chestnut, which can be pulled off in the same way when fresh.

Inside this skin is a soft kernel of a light yellow color when fresh, and
chocolate color when dry, which contains a large proportion of fatty
material, that when extracted is called shea butter.

"The outside fleshy pulp, whose weight is approximately equal
to that of the nut, rots away in time and splits, leaving the nut
exposed. The natives hasten its removal liy burying the freshly
gathered fruit in a pit for some days. The nuts, divested of their
outer covering (pulp), are dried, either by being placed in the sun
for about twelve days or by heating in an earth oven. In this process
the nut loses 30 to 40 per cent of its weight. The skin is removed and
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the kernel rcnuiins. The shea-butter rontent of the decorticated

kernel is 40 to 60 per cent of this weight of the kernel."

RegardinK this butter, Yerby continues that "Purified shea-

butter is edible and suitable for use in the preparation of artiHcial

butter by chorolate manufacturers, etc., and the principal European
demand will be for this purpose."

Shea-butter is used in the making of certain soaps but according

to Yerby, "Tlie high percentage of free fatty acids renders shea-

butter unsviitable as a lubricant."

Calodendrum capensis {Pallasia capensis). Cape Chestntjt.
Wild Chkstxut. Rutacac. The shining black, irregularly rounded,
and somewhat wedge-shaped, seed of a subtropical tree of southern
Africa, of about ^^innh in length. These seeds ha\e a stout but
thin shell and a single farinaceous kernel, which resembles somewhat
the texture of a chestnut. Cultivated mainly as an ornamental.

Canarium luzonicum. Pili {Pee-Lee)-Nut. Phii.ii'I'ine-Nut.

T.uzoN-NuT. .Java Almond. Phillo-Nut. Btirscracea-. Fig. 2.339.

The smooth, hard-«helled, triangular seed of a tree native to the
Philippine and other Pacific Islands of the far Kast, which has
recently become very common in the American markets, >sonictimes
separate, but more often in "mixed" nuts. The natural color of
the.'fe nuts is a light brown, varying somewhat on different parts of

the nut. As oftenest seen in the market, it is of a uniform reddish
color, given it by an artificial dye, which may readily be detected
with a moistened finger.

These nuts are inclined to be slender, sometimes attaining a
length of 2^2 inches and a middle diameter of but ^4 to ' ^ of an
inch, though sometimes they are short and blunt-pointed with
about the same diameter. Typical specimens taper gracefully from
near the middle into long, sharp-pointed ends. Inside the shells,

which are exceedingly difficult to crack, are single kernels said to
be of excellent quality in good specimens, but which as commonly
ai)pear in our markets are well below that of most other nuts.

The use to which pili-nuts are most commonly put is that of
food, but it is said that to a more or less important extent, they are

used in the manufacture of certain kinds of baby foods, emulsions,
and the like.

Carya spp. Hickory-Nuts. Juglandaceas. The seeds of one
of the most important groups of American trees, representa-
tive species of which arc' indigenous to nearly every section of

the central, eastern and southeastern parts of the United States.

With the exception of a few which are very astringent, the nuts of

all species are edible; some being among the choicest nuts of the
market. Of the better known species, with the exception of the
nuts of the pecan {Carya Pecan) and of the water-hickory, or bitter

pecan (C. aquatica), hickory-nuts as a rule are inclined to be globular
in form, sometimes of smooth surface, or with but faint ridges, but
very often with sharp ridges and therefore distinctly angular. The
color range of hickory-nuts includes almost white, creamy white,
and light or dark brown, with gradations between. The shells vary
in thickness from extreme paper-like thinness, characteristic of

certain varieties of pecans, to extreme thickness and hardness,
rommon with the mocker-, or bxill-nut (C. alba). The kernels are
formed in two distinct halves or cotyledons, separated from each
other by a partition which may be thick, thin or papery, hard or
eorky, or a variation of any of these.

The following list includes the names of the more important
species and their common names: C. alba, mocker-nut, bull-nut,

big-bud hickory; C. aquatica, water-hickory, bitter pecan; C. cordi-

formis, bitter-nut, swamp-hickory; C. glabra, pig-nut; C. lacinosa, big
shellbark, bottom shellbark, big shagbark, scalybark, king-nut,
white walnut; C. myristicxfoTmis, nutmeg-hickory; C. oralis, small
pignut, false shagbark; C. ovata, shagbark, little shagbark, little

shellbark, little scalybark, white walnut, walnut, tuscatine; C.
Pecan, pecan, Illinois-nut. Figs. S23-831; 1S36-7.

Caryocar spp. Perit\'l\x Almoxd. Caryocaracex. Fig 2539.
.-\ nut, in many respects resembling the chestnut, from at least cer-

tain districts in Peru and western Brazil, which has probably not
yet appeared in this country except in botanical collections. The
kernel, which is about etjual in size to that of the Brazil-nut, is

borne singly in a bur resembling that of a rather small chestnut bur
with very short spines, is somewhat kidney-shaped, and has a
handsome rich brown color. In fineness of texture and in richness

of flavor, this nut is said to excel any other nut of the tropics. It ia

most highly prized by the natives. Messrs. Bennett, Day & Com-
pany, importers in New York, now contemplate the making of

inaugural shipments into this country during the coming season
(1915-16).

There are said to be at least ten species of Caryocar. Of these,

two from Guiana, both of which are called Guiana butternuts, are
Caryocar huiyrosum, pekea-nut, and C nuciferum, souari or butter-

nut.

Castanea spp. Chestn'UT. Fagacex. Reddish brown, irregularly

obovatf, or obconic nuts, ranging in size from H to 2 inches in

greatest thickness, having thin papery shells, and being borne in

stiff brown burs, thickly covered with stiff, short or long, single or

compound, sharp spines. The fruits of an important genus, well

known in many parts of the North Temperate Zone in both the
Old World and the New. Kernels of the small American and
Chinese chestnuts, and of the small chinquapins, are of excellent

flavor; average European chestnuts are of fairly good flavor, by
comparison, while the .lapanege chestnuts are usually of very
inferior quality, except when boiled, roasted, or otherwise prepared.

The names of the principal species bearing nuts of importance
are as follows: C. alnifolia, creeping chestnut, southeastern United
States; C. crenata, Japan chestnut, Japan; C flmtala, American
chestnut, northeastern United States; C. mollixHimn, ('hinesc

chestnut, Cliina and Korea; C. pumila. chinquapin or dwarf chest-

nut, eastern and central United States; C. nativn, Kuropean, French,
Spanish or Italian chestnut. Furope. Figs. 833-835; 911-917.

Castanospermum australe. Morf;ton Bay Chestnut. Aus-
tralian Chestnut. Lcuitminosif. Seeds of an Australian plant,

much the size of European chestnuts and having a chestnut-like

flavor. The nuts which are somewhat rounded, spheroidal or
flattened in form, are borne in pods an inch or more in thickness,

and or 8 inches in length. To some extent these nuts are roasted
and eaten by the natives but are not altogether pleasant. To a
limited extent this species has been introduced into southern
California.

Cocos nucifera. Coconut. Palmaccx. The well-known round-
ish or oval, nut-like seed, 3 or more inches in diameter, of a palm
widely grown throughout all tropics. From the nuts, which are
borne incased in very thick fibrous husks, is obtained the world's
greatest food-supply. The flesh is wliolesome either green or ripe,

and either raw or cooked. The milk affords a very refreshing drmk
and the dried flesh, called "copra," is exported in enormous quan-
tities. Coconut oil is one of the chief articles of export from the
tropics. It is used in the manufacture of transparent and "marine"
soaps. It is also largely used in pharmacy as a substitute for lard

because of its less tendency to rancidity. Figs. 1011-1015.

Cola acuminata (Cola, or Bichea, acuminata). Cola. Kol.a.
BiSSEY-BISSV. KoRn.\,. KOLLA. GORRA. GOORA. GuRU. TeMPER-
AJVCE-NuT or Ombene-Nut. Soudan Coffee. Sterculiacex. The

^

seeds of a large African tree, from which is obtained the stimu-
lating drink, long used in the tropics and now very common as a
summer drink in this country. The seeds are borne in long pods,
containing from five to twelve seeds each. The cola-nut is described
in the "United States Dispensatory," as being "irregular in form,
reddish gray in color, from ^i of an inch to 1 H inches in length,
flattened and rounded upon one surface, irregularly scooped or
unfolded upon the other surface, the nut being apparently a coty-
ledon marked above with another cotyledon which it has embraced."

Corylus spp. Hazel-Nut. Filbert. Cob-Nut. Betulacex. The
seeds of a plant usually of shrubby habit of growth, but with at
least one exception (C. Colurna), developing into a large tree, which
is well known throughout much of the North Temperate zone in

both the Old World and.the New. Form globular, short, flattened,

or oblong-flattened, the oblong types usually being wedge-shaped
at the apex, and all types having a large light colored scar covering
the whole of the basal end, marking the point of attachment. In
color the hazels somewhat resemble the chestnuts but are of a
lighter and more yellowish brown. Within the shell, which is usually
thin and easily cracked is a single, dry, tough, or firm kernel, usually
of sweet and agreeable flavor. Figs. 1073-1075; 1788.

The following include the principal species which are now looked
upon as being of cultural importance: C. americana, American hazel,

northern United States and Canada; C. californica, California hazel,
western United States; C. rostrata, beaked hazel, northern United
States and Canada; C. Avellana, European hazel, hazel-nut, nutta[
tree, bread-nut, filbert, filberd, filbeard, philbert or cob-nut, south-
ern Europe; C. Colurna, Constantinople hazel, Asia Minor,
China; C. maxima; (C. tubulosa), Lambert's filbert, Europe.

Crescentia Cujete. Jicaha-Nut. Bignoniacese. According to
Fuller, in the "Nut Cultxirist," the name jicara-nut is apphed locally

in some of the Central American states, to the fruit of the evergreen
calabash tree. Fruits vary greatly in both size and form, some being
small and others from IS to 20 inches in diameter. Some are sym-
metrical while others are of quite irregular form, but t>'pical speci-
mens are globular. They have a hard outer shell and an inner pulp
which supports the seeds. The empty shells are used as drinking
vessels and because of their ability to resist fire are considerably
used as kettles l^r culinary purposes. Fig. IIOG.

Cyperus esculentus. Chup'a. Earth Almond. Rush-Nut.
Edible Rush. Cyperacese. The small edible tubers of a sedge plant
which, to a considerable extent, are grown in warm climates as a
food for swine. Native to southern Europe. For fuller account, see
Chufa and Cyperus esculentus in Volume II. Figs. 959; 1194.

Durio zibethinus. Durian-Nut. Bombacaceiv. The seed of a
large forest tree of the East Indies and the Malay Peninsula, resem-
bling the American elm somewhat in general appearance. According
to Lindley, in "The Treasury of Botany," 'The fruit varies .in

shape, being either globular or oval, and measures as much as
10 inches in length; it has a thick hard rind, entirely covered with
very strong sharp prickles, and is divided into five cells, each of
which contains from one to four seeds rather larger than pigeon's
eggs and completely enveloped in a firm luscious-looking, cream-
colored pulp, which is the eaible portion of the fruit."

Lyons, in "Plant Names, Scientific and Popular," says that the
fruit is "delicious in flavor, but of intolerable odor."

The seeds are roasted and eaten as are chestnuts. Numerous
efforts have been made to establish this plant in Florida but thus
far without success, due partly to the difficulty in shipping the
tender plants, and also because of the inability of the species to
endure the Florida climate. See also Durio, page 1081; Fig. 1306.

El^is guineensis. Palm-Nut. Palmaccx. The small irregu-
larly fr)rmpd seeds of a tropical African palm, famous for its pro-
duction of palm-oil or palm-buttcr, as it is also called, whicn is

largely used in the manufacture of soap and to some extent as a
eoloring-matter for oleomargarine. Nuts measure from 1 to \\^
inches in length by about ^jinch in greatest thickness. They are
very hard, have a thick ivory-like flesh and a small cavity in the
center. The nuts are encased in a fibrous covering which contains
the oil. According to the Kew Bulletin, "Three varieties of nut
trees are rliHtiii^uislied, having orange, red, and black nuts respec-
tively, the first having thr- finest, oil but small kernels, the others
less oil but large nuts." The oil is extracted by boiling the nuts.

Lindley, in the "Treasury of Itotaiiy." says that of the shells,

which are very hard and capable of taking a high polish, the negroes
make rings and other ornamental articles.
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Eurrale ferox. Fox-NtT. Gokoon- (Greek niettiiing terrible)

Nrr. yjfmpha-^irrar. Thespini*-covereti edible senls of a handMome.
floAtinfi water-phint of e;isteni India. Believtni by the Hindoo
nh>-siciAiis to pos^iess eertain medicinal properties. It hji.-^ long
tHva cultivateil in t'hina anil now to a eonsiderahle extent is con>-
nion in the milder portions of the temperate United States.

Fa£us grandifolia. American Bkkch-Ni't. Fayacac. Small
trian>:ul:u' stx^ls whii'h in form and general appearanec greatly
rrsemble overgrown seetis of buckwheat. In character of shell and
in flavor of kernel, beech-nuts greatly resemble the chestnut.
Owinjc to the (ediousness of separating the kernel from the shell,

these nuts are not so largely harvested as undoubtedly would
otherwise be the case. Figs. 1474-5.

^>onl the seoils of the European beech (Faffiiu sulvatica), which
also jire eiiible. there is obtaininl a valuable oil, used as food and in
the luauuiacturc of soaps and as au illumiuaut.

Fusanus acuminatus (^fui^I acuminata). Qtjandong- or
QvANDANG-NrT. Santaluct\T, The spherical, yellowish, rather
tnick-shelled seeth* of an tnlible Australian tree-fruit called the
"native peach." Of about the size of marbles. Surface covered
with numerous small but deep pits. Kernel single. The fruit is

quite e*hble and is locally used as a preserve.

Gevxuna Avellana. Chiuan-Mut. Chile Hazel. Avellano,
Prrrf^i.v.r. Fig. 2o;i0. Small seeds of an evergreen tree from Chile.
Globular in form, with smooth, tough shell and a kernel much like
that of a hazel in both appearance and flavor. Seeds borne within
a coral-red fruit. Cultivated to some extent in California.

Ginkgo biloba. Giskgo-Nut. Ginkgoacex. The oval, creamy
white seeds of the ginkgo or maidenhair tree from China and
Japan, which, to a considerable extent, is a familiar ornamental
tree in temperate America. The nuts measure about T^inch in
length, by r^gineh in width, by ' ^inch in thickness. They have
smooth and thin, but stout shells, within which are single green-
colored kernels of rather sweetish flavor. When roasted, the
kernels are said to be very palatable and are highly prized by the
Chinese. At best, however, ginkgo nuts are inferior to most of the
nuts on the market and are therefore not popular with the American
people. Figs. 1640^2.

The fruit of the ginkgo considerably resembles that of the native
persimmon in color, size and character, but differs from it in that
the ginkgo flesh is of a disagreeable odor.

Guilandina Bonduc. Nicker. Nickar. BoxDuc-Ntrr or Be-
zoAR-Xc'T. Leguminosse. The blue-gray, irregularly rounded,
smooth-surfaced, beuutiful seeds of a climbing legume of the tropics.
The seeds are somewhat less than an inch in greatest diameter and
have very hard shells. They are used as beads and to some extent
for medicinal purposes.

The specic-s has a very wide distribution caused by the seeds
being transported by ocean currents; their imperviousness enabling
them to be carried by waves for an indefinite length of time.

Hybrid nuts of the family Jiiglnndacese. Such crosses as the
pecan with some other species of hickory; the Persian walnut with
some species of black walnut; the eastern American black walnut
with one or the other of the California black walnuts are not in-
frequently met with in nature. The trees resulting from such
crosses are very un-imiform in their character and rate of growth,
some being extremely slow to develop and others very rapid, while
others range between these extremes. A number of the pecan and
hickory crosses have attracted considerable attention, because of
their vigor of growth and production, but none of commercial
importance has yet come to public attention. Such crosses are
known as "hicans." The more rapid-growing of the walnut hybrids
are much in use as stocks for cions of the Persian walnut of Cali-
fornia. Ordinarily the walnut hybrids bear verj' light crops and the
nuts are of little value. See Juolann.

Crosses bejween the eastern and either of the California black
walnuts arc called Royal and those between any of the black and
the Persian walnuts are called Paradox,

Hyphaene crinita. HTPH.«Nx-Ntrr. Dohm-Nut. Doom-Nut.
DpM-XiT. J'filrruirex. The seeds of a slow-growing African palm.
From Bpeeiniena received at the Office of Seefl and Plant Intro-
duction. Department of Agriculture, it appears that there arc at
least two quite different t.\'pe8 of nuts appearing under this name,
both of which have been considerably employed as substitutes for
the rnorc expensive ivory-nuts (Fhutdephas Seevmnnii) of South
America, -Nuts of one of these types are of a light yellowish outer
<«lor, irregularly jug-shaped, approximately 2 inches thick by 2?4
inches long, and covered with a smooth-surfaced fibrous husk ^
inch thick. Nuts of the other type are somewhat larger, less regular
in form, and of a buff-color, but having much the saTiic sort of outer
hiLik and inner characters. The thick wall of pure white, hard flesh
within the wfxxly shell of frach is used in the making of buttons, but
rg>ort« from American and German manufacturers arc to the
effert that buttons of this material are much inclined to warp and
Bhrivel.

Inocarpus edulis. Tahitian. Hovnt Sea. Fiji, Poi,ynp:hian, or
OTAHKiTf; Chehtntt. Lff/u mi r, oM:r . The seed of a tret; native to
the South Sea and ri'-ighboring islands. Borne singly in flat, fibrous
pods, having a smf>oth outer nurface. They are thin ancl somewhat
» wjgr-^haped. Typical spefirnens measure approximately 2 by 1 5<
by H inchr*. When prepared by roasting or boiling, these nuts arc
eaid to have a ch**tnut-like flavor.

Jatropha Curcas. PnvHK-.Vrr. French Piiybic-Nut. Bar-
BArym-Svr. PritfiiNo-N'r-T. Euphorhiacea^. Small, oblong, rounded
t^tulK of iih*Mit M inch long. ,>, inch wide, by Yn inch thick, of a
slati.ih color, and having a thin strong shell, of a shrubby, tropical
American tr*-^. From the kernel, which is white and solid, there is
obtainr:d a strong purgative oil (curcas oil) which is also used for

illuminating purposes. To some extent, this tree is grown in the
warmer parts of the Unitetl States, but probably only as an orna-
mental.

Jubsea spectabilis. Coquita-Nut. Juba-Nut. Coker-Nut.
Dwarf Coconut. Monkey's CocoNtrra. Palmaceae. Small
globular nuts 1 inch or less in diameter, having a smooth-surfaced,
rather thick and very hard shell, within which is a flesh and open
center much like that of the common coconut. The seeds of tin-
wine palm of Chile. Consul Clement S. Edwards, in the "Dail\
Consular and Trade Reports," says: that "Coquito-nuts (little
coconuts) are found in this region (Mexico), but the entire amount
gathered is taken by the local soap numufacturies, the managers o£
which are constantly complaining that they cannot procure suffi-
cient material from this (Acapulco) neighborhood for their needs."

Juglans spp. Walnut. Butternut. Juglandacex. The nuts of
a very important group of trees, representative species of which
are found in niany parts of the world, usually in the temperate
zones. To this group, which is closely related to that of the hick-
ories, belongs the well-known Persian, or more commonly called
"English" walnut, the California product of which alone is annually
worth more than double that of any other nut now grown in this
country.

As with nuts of the hickory species, the walnuts vary greatly ii)

size, form, thickness of shell, and, except in abnormal cases, which

''jm^

2540. Great nut of a lecythis, or monkey-pot. iXH)

are very rare, the kernels are formed in two distinct halves, or
cotyledons. The kernels of both are rich in valuable oils, which
doubtless eventually will come into general use in the making of

salads and for other purposes of cooking, but which are now used
mainly in arts and paints, and as itluminants or lubricants. In
color, the walnuts range from the light yrlttivv or orange of the Per-
sian walnut to the dark brown or black, of the black walnut. With
the exception of the butternut, or the "white walnut." as it is

quite largely known, which is fairly cylindrical, and about one-
third longer than thick, and which has a rough sharp-pointed sur-
face, the several species of American walnuts and a number of the
foreign walnuts, are spherical or spheroidal in general form.

The usual difficulty with which the kernels are separated from
the thick .shells of the common Imttirnut and black walnuts h:is

prevriilcd tin- nuts of ritlicr spi(i( ;s from I lecoming generally popular
on tin- market. Horti<ultur:illy speaking, there are now no recog-
nized varieties of butternuts and Imt very few of black walnuts.

The Ust which follows; iuclucies practically all of the better known
species of walnuts with their conmion names. For fuller accounts
of each species, see Volume III: J. australis. Australian black wal-
nut; J. boliviensis, Bolivian black walnut; J. californica, California

black walnut (southern type); J. Swhohliana var. coniiformis,

Japanese walnut, heart-nut; J. cinerea, butternut, white walnut; J.

llindsii, California black walnut (northern type); J. major, Arizona
black walnvit; J. mandshurica, .Japanese walnut, Manchurian
walnut; J. niura, American black or eastern black walnut; J. regia,

Persian, English, Royal, Italian, Madeira, European, French,
Chile, Caucasian, Manchurian, Circassian walnut: J, rupestrni,

Texas walnut, New Mexico walnut; J. Sieboldiana, Japanese
walnut. Figs. 2011-2019.

Lecythis spp. SAPt:cAiA- or Sapucaya-Ndt. Paradise-Nut.
Monkf:y-fot-Nut. Mgrtacex. Fig. 2540. An oblong, irregularly

shaped, though somewhat triangular nut. with irregular, longitudinal

grooves over its whole surface, and having a rather thick, cork-like

shell, which may be easily cut. and a single solid kernel, which
considerably resembles that of the Brazil-nut {Berthollelia exceha)
to which it is closely related, but than which it is of much finer

texture and of more delicate, pleasing flavor.

A quart or more of these nuts are borne in a heavily walled
capsule of urn-shape, measuring from to 8 inches in diameter at
the middle, in the top of which ia a perfectly fitting lid, from 2 to
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4 inches across, which is said to be automatically thrown off with a

sharp sound, by the contraction of the capsule at niaturity. As
the weight, which at that time must be from tive to eight pounds,
has caused the capsule to assume an inverted position, the nuts are

scattered upon the ground. The scramble which follows of the
monkeys and other small animals of the forest, to be first upon the

scene for the nuts, has given this capsule the name of "monkey-
pot," and the group of closely related species having similar cap-

sules the name of the "monkey-pot group."
These species are native to much the same districts of South

America as is the Brazil-nut.

Litchi chinensis (Nephelium Litchi). Litchi. Litschi. Lic^ii.

Leechee. Litchee. Chinese-Nut. Chinese Hazel. Dawa-Nut.
Sapindace^. A brown-colored, warty appearing fruit, in size and
form resembling that of a strawberry, with an outer thin, papery
shell, within which is a central smooth hard-shelled seed, sur-

rounded by a brownish pulp of a delicious, subacid flavor. The
fruit of a low-growing, tender tree, native to China. Under test for

Bome years in Florida and in California.

Macadamia ternifolia. Queensland-Nut. Australian Hazel-
Nut. Australian-Nut. Proteacex. A globular smooth-surfaced
nut, of a light, yellowish brown color, 1 inch or less in diameter,

with a very hard, rather thick shell, within which is a single kernel,

resembling in form that of a hazel, to which it is greatly superior in

richness and flavor. The fruit of an evergreen tree from Australia.

There are a few trees of this species in California. Fig. 2241.

Manketti nuts. Mentioned in the "Daily Consular and Trade
Keports," October 23. 1912, as haWng comprised a trial shipment
of 22,500 pounds, which had recently been made to Europe from
German southwest Africa, with a view to testing their commer-
cial value. The nuts were said to have been gathered from wild trees

in the neighborhood of Tsumed. According to this report, "It is

Baid that the natives and bushmen eat the fruit without any ill

effects." Efforts to find reference to the name "manketti" in

botanical works have thus far met with failure. It is suspected,

however, that the article from which this citation was taken had
reference to the palm-nut, EUeis guineensis.

Mauritia fleiuosa. Miriti- (Me-rish-i-e), Ita- (I-te) Palm-, or

BuRiTi-NuT. Palmacex. The wine-colored seed, with flattened

ends, of a lofty tropical American palm. This seed, which is about
equal in size to that of the Persian walnut, is covered with very
regular, close-fitting scales, underneath which is a tough shell, on-

casing a single ivory-like, globular, and farinaceous kernel about
1 inch in diameter. Much used as a food by the natives.

Moringa oleifera (M. pterygosperma) . Ben-Nut. Moringacex.
The seeds of a species of small tree native to tropical Asia, from
which is expressed the ben-nut oil. largely used in the manufacture
of perfumery. Seeds small, papery white, winged, triangular and
resembUng buckwheat grains in form. Figs. 2387, 2388.

Nelumbo lutea. Nelumbo. Nelumbium. American Lotus.
Water Chinquapin. Water-Nut. R.\ttle-Nut. Nymphseacex.
The small dark blue, nearly spherical seed of the American lotus

or great water lily. About H inch in diameter, with smooth surface

and a strong shell, within which is an edible kernel. Nelumbo
nucifera is eaten in China as a nut.

Ophiocaryon paradoxum. Snake-Nut of Guiana. Sabiacese.

Described by Fidler, viz.: "A large, roundish fruit, about the size

of a black walnut, the product of a large tree of the soapberry
family, native of British Guiana. This nut takes its name of

'snake-nut' from the peculiar form of the embryo of the seed, which
is curled up spirally.

"The Indians, thinking there must be some virtue in form,

use these nuts as an antidote for snake-bites, although so far aa

known to science they do not possess any medicinal properties."

Panax trifolium. Ground-Nut. ATcdiacese. The globose, pun-
gent-tasting nut of the dwarf ginseng of the northern states. Of
about the size of a radish.

Parkia africana. Nitta- or Nutta-Nut. Leguminosse. Edible

Beeds, borne within the long clustered pods of the African locust

tree. The pods, containing a sweetish farinaceous pulp within

which the seeds are imbedded, are eaten entire, as is the carob or

St. John's bread.

Pasania cornea. Edible Acorn. Fagaceae. The seed of an ever-

green tree of China, closely related to the oak. Now being tried out

in this country by the Office of Foreign Seed and Plant Intro-

duction, which says regarding it: "The nuts are as thick-walled as

hickory-nuts; the kernels are white and of characteristic shape,

and have a sweet, very agreeable flavor. In China, they are sold

on the markets as are chestnuts here."

The nuts are very broad in proportion to their length, presenting

a flattish appearance.

Pasania cuspidata. Edible Acorn. Fagacese. Described by
the Office of Foreign Seed and Plant Introduction, by which it is

being tested in this country, with stock from a Yokohama nursery,

as being "A small acorn, edible and sweet, when ripe or after frost,

boiled or roasted." From Formosa, Korea, and milder parts of

China.

Phytelephas Seemannii. Ivory-, Tagua-, Taqua-, or Vege-
table Ivokv-Xut. Negro's-Head. Patmaceo!. The rounded,
somewhat wedge-shaped seeds, or nuts of a low-growing reclining

Central American palm, which in size and form greatly resemble
very large chestnuts. Each nut is covered with a smooth, thin but
strong flhell of a light yellowish color, mottled with brown. The
flesh is solid, pure white or creamy white, and capable of taking a
very high polish. When cut or turned, they are used as a substitute

for ivory in the manufacture of buttons, toys, and various kinds of

ornamental work.

These seeds are borne in large compound chambers compactly
joined together into heads a foot or more in diameter and covered
with a sharp thorny surface, of a gray color. Each chamber con-
tains from four to nine of the nuts, each of which is encased within
its own shell.

The manufacturing of useful articles from ivory-nuts for the
household is a very important industry in Germany, Hamburg
being one of the chief centers.

Pinus spp. Pine-Nut. Indian-Nut. Pinon (Pin-yon).
PiGNOLiA. Piqnon. Pinaccx. The seeds of a considerable number
of both foreign and American pines having rich, edible kernels
which form an important article of food in many sections where
the species are indigenous. Probably the largest of edible pine
seeds are those of the Araucarian pines of Chile, of which there arc
several species. Not infrequently, seeds of these pines exceed 2

inches in length.
Of commonest appearance in our American markets are the

seeds of the stone pine, P. Pinea, of southern Europe, which are
sold under the names of "pignolia," or "pine-nuts," and to an
increasing extent under the Mexican name "pinon," which originally

was applied only to the seeds of certain American pines of the
Southwest. As marketed, these nuts usually appear without the

shells, in which condition they greatly resemble puffed rice.

Although some 12 or 15 species of American pines yield edible

nuts, their product is seldom seen in any but the western markets,

as it is largely consumed locally by the Indians of the Southwest
and the Mexicans. These nuts are known as "pifions, ""pine-nuts."

and "Indian-nuts."
While none of the seeds of the American group are large, they

vary greatly in size, form, and color. In flavor of kernel they are

much alike. Usually they are irregular in form, longer than thick,

sometimes slender but generally of about the same diameter each

way. They range from Js to J-g inch in length. In color they

run from a light yellow, on one side at the basal end, to a brownish
black at the opposite end, with a coffee-brown probably pre-

dominating.
The following list includes the names of the more important

pines which bear edible nuts: Araucaria braziliana, Chile; A. imbri-

cata, monkey puzzle, Chile; Pinus albicaulis, white bark pine,

western United States; P. cembroides, Arizona pifion, southwestern
United States; P. Coulteri, big-cone or Coulter's pine, western

United States; P. edulis, pifion, southwestern United States; P.

Jeffreyi, black pine, western llnited States; P. Lambertiana, sugar,

shade, gigantic, or purple-coned pine, western United States; P.

monophylla, single-leaf, or gray pine, western United States; P.

manticola, mountain, finger-cone, or western white pine, western

United States; P. Parryana, Parry's pine, or Mexican pinon,

western Mexico; P. Pinea, stone pine, seeds called pine-nuts,

pignolia, pifion, and pignon, southern Europe; P. Sabiniana,

digger or gray-leaf pine, western United States; P. Torreyajia,

Torrey, Soledad, or Delmar pine, southern California.

Pistacia vera. Pistache. Pistachio-Nut. Green Almond.
FisTicHE. Anacardiacese. Fig. 2539. A small nut about ^i inch

long and slightly more than half as thick, which usually appears

in the market with its thin, brittle shell partially split open, and
with its kernel having a distinct salty taste. This is the seed of a
Syrian tree which has been split open while maturing and which
later has been roasted and salted. Tj-pical kernels are of a distinct

greenish color throughout and have a mild agreeable flavor. When
ground, these kernels are used to a very large extent to afford the

color and flavor of certain confections, especially ice-cream.

Trees of P. vera are fairly common in nut orchards of interior

southern California, New Mexico and western Texas.

Pninus Amygdalus. Almond. Rosacex. Familiar products in

all nut markets. To a considerable extent the form of the almond
resembles that of an oyster-shell, although there is a very great

variation in the length and width of the nuts of different varieties.

Some are long and narrow, others short and thick, while still others

range between. The shells of some are very thin, breaking readily

when crushed together with one hand. These are called paper-shells.

Others, called hardshells, require a sharp blow with a hammer for

cracking. Almonds ranging between the hard and the paper-shells

are called soft-shells. As they appear in the markets, almonds usu-

ally are of a uniform light yellowish color, which has been given

them by artificial bleaching. The normal color is of a rather dull

yellow, or as in the case of the hardshells, a brown closely resembhng
that of a peach pit.

At present the almond is the third most important nut crop m
the United States, the first being that of the Persian or English

walnut, and the second, the pecan. The entire output from this

country is produced from beyond the Rocky Mountains, mainly

from the Sacramento Valley of California.

Pterocarya fraxinifolia. Winged Walnut. Caucasian Wal-
nut. Juglnndaceae. Small, angular, winged seeds, having hard

shells, of a tree, native to western Asia. Of no economic impor-

tance. This and several other species of Pterocarya are employed
to a considerable extent as ornamentals in the milder portions of

temperate America.

Pycoocoma macrophylla. Bomah-Nut. Boma. Bome. Euphor-
biacex. The seed of an African shrub used in tanning, and which
yields a fixed oil.

Pyrularia pubera. Buffalo-Nut. OiltNut. Elk-Nut. San-
talacex. The small seed of a pear-shaped drupe, which is the fruit

of an eastern American shrub native from Pennsylvania to Georgia.

About 1 inch long, subglobose, thin-shelled, and containing a
kernel rich in oil and of a strong acid flavor. Without economic
value.

Sapium sebiferum (Stillingia sebifera). Tallow-Nut. Chi-
nese Tallow-Nut. Euphorbiacese. ' The whitish colored fruits.
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about *s inch in diameter, of a Chinese tree. Borne sinRly in three-
chambenxl capsules. The nuts consist of relatively hirge, brown
setxis. having hani shells with a thick coating of a fatty substance,
which is usctl in various ways as a substitute for annnal taliow.

I->\>in China ami Japan. '

Semecarpus Anacardium. MAUKiNt:-XuT. M.\rany-Nut.
Maksh-Nit. OuiKNTAL Cashew. A nacaitUdcca'. Fig. 2539. The
black, lobi'-like, suniewliat contorietl seed of about 1 inch in length,

by *« inch wide, and 's inch thick, of an evergreen tree native
to the warmer parts of .-Vsia. A very useful ink is made by mixing
lime with the green juice of these seeds. It is said that to a con-
siderable extent the natives roast and cat tlusc t>co(ls.

I'nless rojistcii. these nuts shouKl be hantllcd with groat precau-
tion, as in the raw condition they possess extromcly poisonous
properties similar to those of the American poisons, ivy and sumac,
and the cashew, to which it is closely related.

Staphylea trifolia. .Vmerican Bi„\nDEn->JiTT. Stapkyleacex. The
fruit of a shrub common in eastern and northern I'nited States.
Triangular in form, measuring from 1 Vi to 1 ^

i inches in length by
about *4 inch in width, covered with a thin papery shell of a reddish
brown or buckwheat color, and having a rather long, sharp point
at the apex. Fruit three-celled, each cell containing several (usually
three) small, smooth and very hard shining seeds. Fruits remain on
shrubs during winter. Of use only as ornamentals.

Stiychnos potatorum. CLEARixG-Ntrr. Indian Gum-Nuts.
Water-filtkk-Xct. Loganiacex. The seed of an oriental tree,
which is largely employed by the natives because of its power of
causing intpurities in water to settle to the bottom. Receptacles
in wliich water is to be placed are vigorously rubbed with one of
the nuts; later the water is poured in and the impurities quickly
unite together at the bottom, leaving the water perfectly clear.

Telfairia pedata. Tabebui v. Cucurbitacex. Fig, 2539. The
thin, broad seed, in form resembling a longitudinal section of a
shortened tulip bulb, of a rapidly growing tropical climber from
Africa. T>*pical specimens measure about 1 H inches in length, by
slightly more in width, and about H inch in thickness. They
are covered with a tough fibrous seedcoat of a straw-color. Within
this b a solid palatable kernel, resembling the Brazil-nut greatly
in tettnre and somewhat in flavor.

Terminalia Catappa. Tropical Almond. Demarara Almond.
Malabar .Almond. Myrobolan-Nut. Tavola-Nut. Cornbrc-
taceac. The oblong, broad-oval, smooth-surfaced seed, with a sharp
ridge marking the sutures on the two sides, of a very tall deciduous
trf-e of southern .\sia. The long and very slender kernel, encased
within the thick porous husk of this seed is said to have an almond-
like flavor.

Theobroma Cacao. Chocolate-Nut. Chocolate-Bean. Ster-
culiacex. The dark reddish brown, bean-like seeds of a small genus
of tropical America which affords the cacao butter of commerce.
These seeds are about J-s inch long, by J^ inch wide and ^-^ inch
thick.

Thespesia populnea. Portia-Nut. Malvaces. The small obo-
void brown seeds of a tree, native to tropical parts of the Old
World. Seeds have a netted veined surface, yellowish brown pubes-
cence on inner edges, especially at apex, and a thin but stout shell.
Portia-nuts >ield an oil used as an illuininant.

Torreya nucifera. Torrey-Nut. False Nutmeg. Taxace^.
The small brown-colored, somewhat mottled, thin-shelled, oblong-
oval sce<ls. of a good-sized coniferous tree native to Japan. Eaten
either raw or roasted.

Trapa natans. Water Chestnut. Water Caltrops. Water-
Nut. Horn Chestnut. Jesuit Chestnut. Trapacex. Fig. 2539.
The seed of a water-plant of southern Europe, much sought after
by the nitives for their agreeable kernels which become inedible
with the hardening of the shell. In form, these nuts are very irreg-
ular, measuring from 2 to 3 inches between the tips of the short
stout horns, and about 1 inch in depth through the irregularly
shaped head of the nut. These nuts are of a slatish brown color
and their surface is quite smooth.

Trapa bispinosa. Singhara-Nitt. Trapacex. Fig. 2539. Southern
Asia and northern .Airica. According to Watt, in the "Commercial
Products of India," "This aquatic plant has been grown in India
from the most ancient times. ... In certain parts of the
country the kernels are ground down and employed for making the
colored powder (gulal) used during the Iloh festival." They are
also used niedicinally and as a staple article of food.

In growing, the nuts "mature under water" and arc "gathered in
November and December." In certain sections it is "extensively
cultivated, e. g., in Kashmir, the United and Central Provinces, etc.

"The kernel abounds in starch, and is eaten either raw or rooked,
especially by the Hindus. It may be boiled wliole, after soaking a
night in water, rouglily broken up and made into a sort of porridge,
or ground to meal and into chapattis."

THE COltMON NAAIE3 OF NUTS WITH THEIR TECHNICAL
EQUIVALENTS, UNDER WHICH THE NUTS ARE DE.SCRIBED.

Acajou. Anactirdium occidentals.
Acorn, edib e Pamnia cornea.
Aeom. edible Pasania cunpidata.
Almond fof commerce) Prunua Amyadalus.
Almond, Deniarara Terminalia CaUipjxi.
Almond, earth Cyperus escuknluH.
Almond, ween Piatacia vera.
Almond. Java Canarium luzonicum.
A rnond. .Malabar Terminalia Catappa.
Almond, Peruvian Caryocar ap.

Almond, tropical Terminalia Catappa.
Arcca-nut Areca Caterhii.
Ar-nut Bunium li ulbocastarium.
Australian-nut Mamdamui tirmfolia.
Barbados-nut , Jatrupha Curms.
Beazor-nut GuiUindina Boiuiuc
Beech-nut Fagus gmndi/lora.
Ben-nut Moringa oleifera.

Betel-nut - Areca Catechu.
Bissy-bissy-nut Cola acuminata.
Bitter-nut Carya cordiformis.
Bladder-nut, American Staphylea trifolia.

Boma-nut Pycnocoma macrophylla.
Bomah-nut Pycnocoma macrophylla.
Bome-nut Pycnocoma macrophylla.
Bonduc-nut Guilandina Bonduc.
Brazil-nut Berthollctia excclsa.

Bread-nut. ... lirosimum Alicastrum.
Bread-nut . .('uriiliis Avellana.
Buffalo-nut , I'l/rulnria oleifera.

Buriti-nut . . .^laurili.a flexuosa.
Butternut . Hertholldia excclsa.
Butternut < 'anj-'car nuciferum.
Butternut Juglans cinerca.
Butternut, Guiana Caryocar sp.
Butter tree Butyrospermuin Parkii.
Cachew-nut Anacardium occidentale.
Cahoun-nut Attalea Cohune.
Caja-nut Anacardium occidentale.
Cajou-nut Anncurdium (uridcntale.

Candle-nut Aleun/ts mollnrcana.
Cashew-nut Annrardnim occidentale.

Cashew, oriental Semecarpus Anacardium.
Castana Berthollctia excclsa.

Castanea Berthollctia excclsa.
Chestnut, American Sweet Castanea dentata.
Chestnut, Australian Castanospermum axistrale.

Chestnut, Cape Calodcndrum capensis.
Chestnut, Chinese Castanea mollissima.
Chestnut, creeping Castanea alni/olia.

Chestnut, dwarf Castanea pumila.
Chestnut, earth Bunium Bulbocastanum.
Chestnut, European Castanea sativa.

Chestnut, Fiji Inocarpus edulis.

Chestnut, French Castanea sativa.

Chestnut, horn I'rapa natans.
Chestnut, horse JEsculus Hippocastanum.
Chestnut, Italian Castanea sativa.

Chestnut, Japanese Castanea crenata.

Chestnut, Jesuit Trapa natans.
Chestnut, Moreton Bay Castanospcrmum australe.
Chestnut, Otaheite Inocarpus edulis.

Chestnut, Polynesian Inocarpus eduUs.
Chestnut, Spanish Castanea sativa.

Chestnut. South Sea Inocarpus eduHs.
Chestnut, Tahitian Inocarpus edulis.

Chestnut, water Trapa 7iatans.

Chestnut, wild Calodcndrum capensis,
Chilean-nut Gevuina Avellaria.

Chinese-nut. Litchi chinensis.
Chinese tallow-nut Sapium sebiferum.
Chinquapin Castanea pumila.
Chocolate-nut Theobroma Cacao.
Chufa Cyperus esculentus.
Clearing-nut Strychnos potatorum.
Cob-nut Corylus Avellana.
Coconut Cocos nucifera.
Coconut, dwarf Jubxa spedabilis.
Coconut, monkey's : Jubxa spectabilis.

Cohune-nut Attalea Cohune.
Coker-nut Jubaea spectabilis.

Cola-nut Cola acuminata.
Coquilla-nut Attalea funifera.
Coquita-nut Jubsea spectabilis.

Cream-nut Berthollctia excclsa.

Dawa-nut Nephelium Litchi.

Doom-nut Ilyphcme crinita.

Doum-nut Hyphane cnnita.
Durian-nut Durio ziln'thinus.

Earth-nut Bunium Bulbocastanum*
Edible rush Cyperus esculentus.
Elk-nut Pyrularia oleifera.

Filbeard Corylus Avellana.
Filbcrd Corylus Ai-eltana.

Filbert Corylus Avellana.
Filbert, Lambert's.... '. ., ... .Corylus maxima.
Fiatiche-nut Pistacia vera.

Fox-nut Euryale ferox.
French physic-nut Jatropha Curcas.

Ginkgo-nut Ginkgo biloba.

Goober * Arachis hypogxa.
Goora-nut Cola aciimiinita.

Gorgon-nut Euryale ferox.

Gorra-nut Cola acummnla.
Groundnut Apio.-< tuberosti.

Groundnut Arachis hypi>g:ca.

Groundnut Panax Irifolinm.
Ground pea Arac/(('.s hypoga-a.
Guru-nut Cola acuminata.
Hale-nut Corylun ,4 vellana.

Hawk-nut Bunium Bulbocastanum.
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Hazel, American Corylus americana.
Hazel, Australian Macadamia ternifolia.

Hazel, beaked Corylus rostrata.

Hazel, California Corylus cali/ornica.

Hazel, Chile (jeinnna Avcllana.
Hazel, Chinese Litrhi chiru-nsis.

Hazel, Constantinople Corylus Culurna.
Hazel, European Corylus Avtllajia,

Hazel-nut Corylus sp.

Heart-nut Juglans cordiformia.
Hickory, big bud Carya alba.

Hickory, big shellbark Carya laciniosa.

Hickory, bitter-nut Carya cordiformis.
Hickory, bottom shellbark Carya laciniosa.

Hickory, bull-nut Carya alba.

Hickory, false shagbark Carya ovalis.

Hickory, king-nut Carya laciniosa.

Hickory, little scalybark Carya ovata.

Hickorj'. little shagbark Carya ovata.

Hickory, little shellbark Carya ovata.

Hickory, mocker-nut Carya aWa.
Hickory, nutmeg Carya niyristicseformis.

Hickory, pignut Carya glabra.

Hickory, scalybark Carya laciniosa.

Hickory, scalybark Carya ovata.

Hickory, shagbark Carya ovata.

Hickory, shellbark Carya laciniosa.

Hickory, small pignut Carya ovalis.

Hickory, swamp Carya cordiformis.

Hickory, water Carya aquatica.

.Hyphaene-nut Hyphxnc crinita.

lUinois-nut Carya Pecan.
Illipe-nut Bassia latifulia.

Illupi-nut Bassia latifolia.

Indian-nut Pinus sp.

Indian gum-nut Strychnos potatorum.

Ita palm-nut Mauritia jlexuosa.

Ivory-nut Pkytelephas Seemannii.
Jesuit's chestnut Trapa natans.

Jicara-nut Crescentia Cujete.

Juba-nut - Jubci'a spectabilis.

Jur-nut Biiri'iim B ulbocastanum.

Juvia-nut BerUioUdia excelsa.

Kipper-nut Butiium B ulbocastanum.
Kn!;i-nut Cola acuminata.
Kollu-nut Cola acuminata.
Korra-nut Cola acuminata.
Kukui ,

Aleurites m,olluccana.

Leechee Litchi chinensis.

Lichi Litchi chinensis.

Litchee Litchi chinensis.

Litchi Litchi chinensis.

Litschi Litchi chinensis.

Lotus, American Nclumbo lutea.

Lousy-nut Bunium Bulbocastanum.
Lumbang Aleurites sp.

Luzon-nut Cannrium luzonicum.

Madeira-nut Juglans regia.

Manila-nut Arachis hypoga-a.

Manketti-nut Majiketti nut.

Marany-nut Semecarpus Anacardium.
Marking-nut Semecarpus Anacardium.
Marsh-nut Semecarpus A/iacardium.

Miriti-nut Mauritia flexuosa.

Monkey-nut \nacardium occidentale.

Monkey-nut ... Arachis hypogsea.

Monkey-pot-nut Lecythis sp.

Monkey's coconut Jubcca spectabilis.

Mu-yu Aleurites molluccana.

Myrobalan-nut Terminalia Catappa.

Negro's head Phytefephns Seemannii.
Nelumbium-nut Ntluml-o lutca.

Nelumbo-nut Nrhnnbn hilca.

Nickar-nut Cuilandina Bonduc.
Nieker-nut Guilatuiitui Bonduc.
Nigger-toe Bertholletia cicelsa.

Nitta-nut Parkia africana.

Nutta-nut Parkia africana.

Oil-nut Pyrularia oldfera.
Ombene Cola acuminata.
Palm-nut EUeis guineensis.

Para-nut Bertholletia excelsa.

Paradise-nut Lecythis sp.

Paradox Hybrid walnut.

Peanut Arachis hypoyxa.
Pecan Carya Pecxtn.

Pecan, bitter Carya aquaticji.

Pekea-nut Caryocar nueiferum.
Philbert Corylus Avellana.

Philippine-nut Cannrium luzonicum.

Phillo-nut . . .Canarium luzonicum.

Physic-nut Jatropha Curcas.

Pignolia Pinus Pinca.
Pignon Pinus Pinea.
Pig-nut .

Carya glabra.

Pig-nut Bunium Bulbocastanum.
Pili-nut Cannrium luzonicum.

Piii-nut Canarium ovatum.
Pinang Areca Catechu.

Pindar Arachis hypogsea.

Pine-nut Pinus sp.
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Pinon Pinus sp.

Pistache Pislacia sp.

Pistachio Pistacia sp.

Portia-nut Thcspesia populnea.
Purging-nut Jatropha Curcas.
Quandang Fu.^ditus <irumin(ttus.

Quandong I^'usnnits iiruminntua.
Queensland-nut M'iradamia ternifolia.

Rattle-nut Xi luniho lutea.

Royal-nut J uuhins regia.

Royal-nut Wiilnut hybrid.

Rush-nut Cyperus csculentus.

Sapucaia-nut Lecythis sp.

Sapucaya-nut Lecythis sp.

Shea-nut Butyrospermum Parkii.
Singhara-nut Trapa bispinosa.
Snake-nut Ophiocaryon paradoxum.
Souari-nut Cargm-nr inirifmim.
Tabebui Tclfain.i i>, Jul.,.

Tagua-nut Phylcb /ihas S,t mannii.
Taqua-nut Phytcicphas Seenuinnii.
Tallow-nut Sapium sehiferum.
Tavola-nut Terminalia Catappa.
Temperance-nut Cola acuminata.
Torrey-nut ." Torreya nucifera.

Tung-yu Aleurites Fordii.

Tuscatine Carya ovata.

Vegetable, ivory-nut Phytelephas Seemannii.
Walnut, American black Juglans nigra.

Walnut, Arizona Juglans major.
Walnut, Australian " Juglans australis.

Walnut, black Jiighins californica, Hindsii,
major, nigra and rupestris.

Walnut, Bolivian Juglans boliviensis.

Walnut, California black Juglans californica and Hindsii,

Walnut, Caucasian Pterocarya fraxinifolia.

Walnut, Chile Juglans regia.

Walnut. Circassian Juglans regia.

Walnut, country Aleiirites molluccana.
Walnut, eastern black Juglans nigra.

Walnut, English Juglans regia.

Walnut, European Juglans regia.

Walnut, French Juglans regia.

Walnut, Italian Juglaris regia.

Walnut, Japanese Juglans cordiformis, Sieboldi-
ana, and mandschurica.

Walnut, Madeira Juglans regia.

Walnut, Manchurian . Juglans regiaandmandshurica.
Walnut, New Mexico, . .Juglans rupestris.

Walnut, Paradox . . Juglans hybrid.

Walnut, Persian Juglans regia.

Walnut, royal Juglans hybrid.

Walnut, royal Juglans regia.

Walnut, Spanish .-ileurites molluccana.
Walnut, Tahiti Aleurites molluccana.
Walnut, Texas Juglans rupestris.

Walnut, white Juglans cinerea.

Walnut, white Carya laciniosa.

Walnut, white Carya ovata.

Walnut, winged Pterocarya fraxinifolia.

Water caltrops Trapa nata7is.

Water chestnut Trapa Jiatajis.

Water chinquapin Nelumbo lutea.

Water-filter-nut Strychnos potatorum.
Water-nut Nelumbo lutea.

Water-nut Trapa natans.
Wood-oil-nut Aleurites Fordii.

Yer-nut. Bunium Bulbocastanum.

C. A. Reed.
NUTTALLIA: Osmaronia.

NYCTANTHES (night flower: blooms toward night

and fls. fall at morning). Oleacece. One species, a small

tree or shrub of India but now spontaneous in some other

countries, sometimes planted in warm regions or grown
under gla^ss for its numerous white very fragrant flowers.

The species is N. Arbor-tristis, Linn., literally the

''tree of sadness" because it blooms only at night; it is

also known as the ''night jasmine." Njxtanthes is much
like Jasminum and some of the early names belong

under that genus; it differs in its capsular fr. Lvs,

opposite, ovate, cordate, short-stalked, entire or den-

tate, scabrous: branches 4-angled: fls. few in a sessile

involucrate cluster or head, which are disposed in

dichotomous cymes; corolla whitish, the tube orange,

salverform, the lobes 4-8; stamens (anthers) 2, nearly

sessile near the top of the tube; ovary 2-celled, the

style short and stigma 2-lobed: caps, roundish, ^4 in.

long, with one erect seed in each of the 2 cells. B.M.
4000. H.H. 399.—It is an interesting plant, but little

grown in our territory; blooms in summer; prop, by
firm cuttings in sand with bottom heat. Reaches 30
ft. in India. L, H. B.
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NYCTERINIA : Z<i/u.-,.iiis*,v.>.

NYCTOCfeREUS (niijlit and ccrcm). Cactaccx. A
slotnlor oactus, at tirsrcrert, tlion olainberinf;;, with few
branches; the st. h:»s many low ribs with closely set

areoles producing 10 or more acicular spines: fls.

largi', nocturnal, white; tube and ovary covered with
sm:ill bracts, proilucing in their axils small chisters of

spines: fr. reii; seeds black.—Several sijocies are known.
They jire among the several kinds of night-blooming
cereus. See Succulents.

serpentinus, Hrit. it Rose (Cbrcus serpcniXrum, DC).
Sts. 5-8 ft. long, slender, flexuous; ribs 10-13, low,

obtuse; spines acicular: fls. 6 in. long. Mex. B.M.
3566.

guatemalensis, Brit. & Rose. A recently described
specie.-; which has been widely intro. into Eu. and is

being grown to some extent in this country. It grows
easily in cult. It is not so tall as A'^. serpentinus, but
the tips of the sts. are inclined to bend over and take
root and start new plants. j_ j^ Rose.

NYMPHAA (from Nympha, in Greek and Roman
mytholog>", a nature-goddess). Syn., Castalia. A'ljm-

yhs-accsp. \V.\ter-Lily. Pond-Lily. Niiiphea. The
most showy of aquatics (except Victoria), inhabiting the
North and South Temperate and Tropical zones.

Herbs, perennial by horizontal or erect rootstocks or
tubers, rooting in mud, covered by 3 in. to (3 ft. of water
(rarely in bogs not submerged) : Ivs. floating, or when
crowded rising a few inches above the water, round or
oval, entire or dentate or sinuate, fissi-cordate, often
sub-peltate, 2 in. to 2 ft. across: fls. mostly .showy,

white, yeUow, blue, and red, in all shades, 1-12 or 14
in. across; sepals 4; petals and carpels many; stamens
numerous; pistil with a broad cup-like depression in

the center of the fl., surrounded by a ring of fleshy pro-
cesses, the carpellary styles, and with a knob at the
center.—About 40 well-marked species, with munerous
local varieties and many cult, hybrids.
The petals and stamens of Nymphiea appear to be

attached to the sides of the ovary; but this surface is

to be considered as the outside of a cup-like receptacle,

its cavity being completely filled by the radially placed
carpels, with whose backs it is fu.sed. Several species
show easy gradations from sepal to petal and from
petal to stamen, thas illustrating the homology of
floral parts. The peduncles and petioles are traversed
by a number of longitudinal air-canals, from whose
walls star-shaped cells and rounded cell groups project
inward; in the walls of these stellate internal hairs, are
imbedded numberless minute crystals of calcium oxa-
late; they are objects of great beauty in microscopical

2541. Transverse section of

petiole of Castalia group.
2542. Transverse section of

peduncle of Castalia group.

sections. The distribution of these, as also of the air-
canals, differs in different species. (Figs. 2.")41 to 2544.)
Three types of leaf may be distinguished: (1) Very
thin and fragile submerged leaves on short petioles; (2)
floating leaves, thicker in texture, with stomata and
pali.sa^Je cells on the upper surface only; (3) aerial
leaves, leathery in texture, sometimes, at least, bearing
stomata on the under surface.
The leaves spring from the rhizomes in spiral orders

of varying complexity, from twf>-fifths up. The grow-
ing apex of the stem is protected by the colorless stipules

2543. Transverse
section of petiole

of Lotos group.

2544. Transverse
section of peduncle
of Lotos group.

.and a dense growth of long fine hairs. A group of roots
comes off from the stem just below each leaf. The
flowers are extra-axillary, arising as members of the
leaf spirals or in a spiral of their own . The rhizomes of

species which dry off in the resting season (Lotos,

Hydrocallis; Apocarpia;) become protected by a strong
corky bark; others remain continually
in a state of more or less active
growth.

Habits of opening.—The flowers of

every sjiecies open and close at a
parti(^ular time each day, so that in

a pond with eighteen or twenty kinds
there is some change taking place
at almost all hours. The hours of

blooming are fairly regular, though
the tro|)ical species are more sluggish
in cool weather, and the hardy ones
are irregular in very hot times. Each
flower opens from one or two to five

or seven succe-s.sive days (or nights),

being about an hour later to open
and an hour earher to close on its

first than on subsequent days. The
flower then goes down into the wate)'

by a spiral coiling of the peduncle
(or simply bending over if in shallow
water), where the seed ripens. When
in six to ten weeks the pod matures and bursts, the seeds
rise to the water-surface and float for several hours by
means of a buoyant aril. This finally decays and drops
the seed at some distance from the parent. To secure
these, the floating seeds may be dipped up in a wire
sieve, or better, the pods may be inclosed in muslin
or cheesecloth bags before ripening, all of the seeds
being thus secured.

The hybrids.—The species of a single group hybridize
very readily among themselves, and in the Lotos and
Eucastalia groups the hybrids are more or less fertile.

By means of this condition all shades of color have
been obtained, from the pure white A^. Lotus var. dentata

to the dark crLrason-red N . rubra. In this group and in

Castaha varieties have so multiplied of late and fanci-

ful names have been so freely given that an accurate
classification of all of them is no longer possible. In
the Brachyceras group, hybrids occur almost certainly

if A'^. zanzibariensis is grown in the same pond with others

of the group; thus have originated some very fine

varieties. Outside of single groups, no genuine hybrids
have yet been produced. Between the apocarpous and
syncarpous sjjecies, a hybrid would be impossible.

Authorities difl'er as to the best time to transfer pol-

len. Certain it is that the flowers are pistillate on the

first flay of opening, the pollen being shed on succeed-
ing days or late on the first day. Some say that poUi-

nation should take place in the early morning hours,

about daybreak; others consider the time most favor-

able just as the flower is closing for its first time.

Trouble with the immes.—The water-hhes and yellow
pond-lilies or spatterdocks were together included by
Linna'us under the genus name Nymph^ea. In 1805
Salisbury first separated the.se two parts of the genus.

The water-lihes he called Castaha and the spatterdocks

Nympha;a. J. E. Smith, writing two years later, dis-

regarded Salisbury's work and called the two groups
Nymphaia and Nuphar respectively. Thus Castaha,
Sahsb. = Nymphiea, Smith, and Nympha?a, Salisb.=
Nuphar, Smith. Salisbury, contrary to good usage and
the present International Rules (article 45), coined a
new name for the grou)i containing the larger number
of s))ecies, and arbitrarily changed nearly all of the
specific names. His names, however, never came into

general use, but Smith's were generally adopted.
Strict adherents of the "law of priority" have recently

revived the generic names of Salisbury. The principle

of fifty years of accepted usage may well be extended
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to this case, making it unnecessary, as it is also unfortu-

nate, to revive the old name Castaha for these well-

known and popular plants, which are habitually mono-
graphed imder Nym])h;ea. The name Castalia is not

adopted by most Euroi)ean botanists. Briquet, of the

international committee on nomenclature and under
whose name the international rules are issued, writes

the author that the rules definitely mean to authorize
Nympha'a rather than Castalia.

Until the first edition of this Cyclopedia, several spe-

cific names were confused, but this difticulty is mostly
corrected now. In reading of aquatics prior to 1900, it

is well to remember that many British botanists include

all blue water-lilies of the eastern hemisphere (or all

except the Australian forms) under the name Nymphsea
stellata. N. cserulea of B. M. 552 and A^. scutifolia, DC,
are really N. capensis. The true A', cserulea was long

known in American gardens as N. scutifolia (Tricker,

"Water Garden," 1S97). N. ampla of gardens may
be either A^. amazonum or A^. Lotus var. dcniala

(see "VVaterlilies: A Monograph of the Genus Nym-
pha^a;" by H. S. Conard. Carnegie Inst. Publication

No. 4).

The true Egyptian lotus.—Among common names the
term "lotus" has been remarkably misapplied. It

seems to be consistently used among us for the genus
Xelumbo, Nelumbo nucifera being generally styled

"Egyptian" or "sacred lotus." Historically this is

entirely wrong. Nelumbo is not native in Egypt, and
is not now found there in a wild state. It was cultivated

extensively along the Nile in the Roman period, proba-
bly for food, and the flower is supposed to have fur-

nished the design for one form of capital of the Egyptian
columns. It is a native of southeastern Asia; is found
near temples and carved on the walls of. cave-temples
in Hindustan, showing a veneration, which it shares,

however, with Nymphsea stellata, N. rubra and A'^. Lotus.

Nelumbo seems to have been regarded as sacred about
temples in Japan and China. In Egypt, however,
Nympha'a cserulea and A'. Lotus, the "V)lue lotus" and
"white lotus," are indigenous. The root (rhizome) of

the former is said to have been pointed out as edible

by Isis—or by Menes; its flowers, buds and leaves are

often depicted on the monuments, the first sometimes
in color. The flowers are figured among offerings under
the fourth dynasty (3998-3721 B.C.), and the plant is

certainly known from the fifth djTiasty. Petals of this

and of A'. Lotus were found in the tomb of Rameses II,

the Pharoah of the Israeliti.sh captivity. A^. Lotus was
less regarded than A', carulea in Egypt, though an object

of veneration in India. Herodotus and other ancient

wTiters speak of these water-lilies indiscriminately as

the "lotos" of the Egyptians. With these facts, and the

additional one that, except as referred to above, Ne-
lumbo never appears in Egyptian carvings, the identity

of the sacred lotus cannot be doubted. But the erro-

neous use of the word lotus is deeply rooted and may
never be supplanted, and it is necessary to remember
that the so-called "Egyptian lotus" is not the plant of

the tombs and monuments. (The lotus of Tennyson's
poem, "Lotus Eaters," is .still another plant, a shrub
or tree, which hangs out over the water; and the genus
Lotus [which see) is distinct from all of these.)

The Marliac hybrids.—Two types of hardy free-

flowering hybrids akin to N. alba and its variety rubra,

but of uncertain parentage, have been introduced since

1888, one of sturdy habit, raising its leaves (4 to 8 inches

across) and flowers (3 to C inches across) well out of the

water when crowded, the other slender in growth, the

leaves (3 to 6 inches across) and flowers (2} 2 to 4 inches

across) usually floating. From 1888 to 1900 all of these

superb varieties were introduced liy M. Latour-Marliac
of Temple-sur-I>ot, France, whose methods, however,

remain a mystery. Excellent culture combined with

careful selection and wise hybridization have brought

about these magnificent results. The first or Marliacea

group seems to involve A^. alba as one parent. The
second started with a hybrid of A'^. alba var. rubra and
A', tctragona known as A'. Laydekeri var. rosea, to which
is added in varying degrees blood of A^. alba var. rosea

and .V. mexicann. But this does not adequately accoimt
for the whole group. Nearly all kinds of both groups
are entirely sterile.

I/iiportant species.—The following account, which
contains 200 varieties and about 48 synonyms, may
seem rather formidable to the beginner, but the species
of first importance are only eight in nmnber: N. Lotus,

N. rubra, N. tuberosa, N. odorata, N. alba, N. mexicana,
N . flavo-vircns and A', zanzibariensis. The greater num-
ber of the other names represent garden varieties and
hybrids. It is impossible for any form of arrangement
to be clear and logical on the one hand, and exhibit nat-
ural relationship on the other, at least, in a genus so
greatly modified in cultivation. However, the true spe-

cies may be distinguished in the treatment, the deriva-
tives being apparent by description or hybridization
sign (x) or otherwise.

The best water-liliesfor anmleurs.—Tender day-bloom-
ing kinds: A'. Pennsylvania, light blue; A^. zanzibarien-

sis, deep blue; N . flavo-virens, white; Mrs. C. W. Ward,
pink; A'. Daubeniana, dwarf, blue. Tender night-

blooming kinds: A^. dentata, white; N. Omarana,
magenta; Frank Trelease, dark crimson. Hardy kinds:
N. chromatclla, yellow; A', tetragona helvola,. dwarf
yellow; A'. Gladstoniana, white; A^. tetragona, dwarf
white; W. B. Shaw, pink; A^. Laydekeri rosea, dwarf
pink; Wm. Falconer, dark red.

Cultivation of water-lilies. (William Tricker.)

Water-lilies or nympheas are among the most royal,

gorgeous, diversified, and universally admired plants in

cultivation. No class of plants in our public parks can
compete with them in attracting the peojile. Moreover,
America is the most highly favored country in the
world for the cultivation of aquatic plants. Ours is the
only country which can have so rich and continuous a
disi)lay of aquatics in flower from Ajiril to October in

the open without artificial heat. In parks and private
gardens are to be seen, flowering early in sjjring, all

native -nympheas, and others from Europe and Asia.
The species begin to flower in A])ril and continue until

early fall, when a number of the hardy hybrids con-
tinue to flower uninterruptedly until the end of the
season. In the central states and southward, the hardy
varieties dechne when tropical weather sets in, and the
nights and days are hot. In the eastern states, and
especially near the (X)ast, where the nights are cool, the
season is much longer, and the color of some of the pink
varieties is more intense. Following the hardy nym-
pheas come the nehnnbiums in all their oriental splen-

dor, brightening the smnmer season, and bridging over
the declining period of the hardy nymi>heas and the
approaching season of the tropical nympheas which
arrive at maturity toward the latter end of July or
beginning of August, and continue imtil fall. Finally

the grandest of all acjuatic plants, Victoria regia, may
be seen in America growing in a natural pond, and pro-
ducing its chaste flowers as late as the middle of October.

.America is rich in native species of nymphea, ami it

is the only country which has native white-, pink- and
yellow-flowered kinds. Of the American nympheas
there are about five that are best known. The common
white water-lily is Nympha'a odorata. Its variety rosea
is the Cape Cod pink water-lily. A', tuberosa (syn. .V.

reniformix) is a white-flowered species, inhabiting the
western lakes. The yellow kind, A^. Jlaoa, is indigenous
to Florida and other southern states, but is hardy in

New Jersey antl southern New York. Another .southern
kind is the white-flowered A', odoiata var. gigantea. In
addition to the above well-known kinds, there are
.several distinct forms and hybrids.
The cominencement of the cultivation of aquatics in



23l)S NYMPH.EA NYMPH.EA

America led to the ooiuininfjliii}; of species, especially

of A", ixiorala and A', lubcnmi. The result is that in sev-

cnJ sections aw to be found iu;iny similar varieties,

anil forms of both white and pink, some of which arc
valuable, beinp distinct in color and having large, hand-
some, fragrant flowers, while a host of others are worth-

less, so far a,s distinct

varieties are concerned.
A', tubcrosa is knowii
as the largest and
purest white w a t e r-

lily, distinct in foliag<',

flowers and rootstock.

This species has proved
to be the most suscejj-

tible of cross-fertiliza-

tion. One great hin-

drance to the cultiva-

tion of such half-breeds,

is that most of them
produce seed. The seed-

lings are either white
or pink, and seldom.
There are in ditTerent

2545. Stamens and vertical section
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if ever, like the parent jjlant

sections of the country distinct forms of N. tuherosa,

some having long, narrow petals and sUghtly fra-

grant flowers, others again having broad incurving
[K-tals, forming handsome cup-shaped highly fragrant

flowers; still others. have very full flowers, quite dou-
ble, the numerous petals crowding each other until the
reflexed .sepals inclose the stalk, fonning spherical flow-

ers like balls of snow. A'^. tuberosa, in any of its forms,

should not be planted in a small pond with other nym-
pheas, for it is such a rampant grower that in a short

time it will smother the less vigorous kinds. This spe-

cies delights in plenty of space, and water 2 to 3 feet

deep, with soil of a tenacious character. However, it

will thrive in almost any soil, and is well adapted for

naturalizing in lakes and ponds. Attempts at naturaliz-

ing or cultivating on a small scale have not been very
satisfactory; but the species will well repay any extra

care to estabUsh it in desirable localities.

Two or three species are indigenous to continental

Europe, notably A^. alba, the well-known English white
water-Illy, N. Candida, the white Bohemian water-lily,

and A^. alba var. rosea, the Swedish water-lily. The
last named is the only disinct or true red-flowered,

hardy species. Still another species, which has played
a very important part with specialists of the present
day, Ls A^. lelragona (.V. pygmsea), from
China and Japan.
Nymphxa odorala was introduced

into England during the eighteenth
century, and was probably the first

foreign njTnphea to reach that country.
Other species followed later, mostly
tropical; but, although the English
people were ardent horticulturists and
lovers of the beautiful in nature over
a century ago, nymplu^as never became
f)opular, and remained a neglected
class of plants until a few years ago,
when N. Marliac, of Templc-sur-Lot,
France, conceived the idea of cro.ssing

the English white water-lily with the
well-known Cape Cod pink water-lily,

and the Florida yellow vari(!ty. Noth-
ing in the horticultural world has
created more surprising results in the
blending of the .\meri<;an and English species. These
species have been the progenitors of numerous varic^ties,

which have ma<le this cla-ss of plants the most po])ular
and desirable of all aquatic decorative .subjects, and
within reach of all. Their [wpularity has kept con-
stantly increasing and ever heightened by new ad<li-
tion-S. /Vmerica, also, has contriliutit'l its quota to the
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list of novelties, and some of these are unsurpassed by
any European introductions.
From the apparently simple conditions under which

our native species are found growing, many amateurs
have concluded that all these plants require is water and
possibly some mud to keep the roots in. Many attempts
liave been made to grow the.se plants in pails and tubs,

with inevitable failure as a result. Professional gar-
deners, also, have made grievous errors, for, while they
have used every means to secure fine specimen plants
of flowers, vegetables and luscious fruits, they have
usually given meager attention to water-lilies, and have
not supplied half their wants. Water-lilies, all nym-
pheas, succeed best when grow'n, as near as possible,

under their existing natural conditions; these are a rich

alluvial soil in abundance, water, and clear uninter-

rupted sunlight. Where natural ponds exist these con-
ditions are found, but often there is a deficiency of light,

caused by shade trees. Let the trees remain, but choose
open spots for the nympheas. They may be planted on
the margins of sluggish streams, in bays and sheltered

nooks.
Where artificial ponds are used, the most satisfac-

tory method is to build solid walls of reinforced cement,
with a concrete bottom, provideil with an outlet and
overflow. In all cixses make the pond as large as exist-

ing means will allow, not
for a moment considering it

possible to be too large.

One method of providing
for the sustenance of these

plants is to place a layer of

soil in the bottom of the
pond from 9 to 12 or more
inches deep. This will suit

the plants admirably.
Artificial ponds are usually

constructed in a conspicu-

ous spot, where everything
is required to be well kept.

In such situations it is necessary occasionally to take off'

some dead leaves, or cut a few choice flowers, and if

they cannot be reached from the edge of the pond, the
attendant must wade in after them. The result is that
the water, which should always be clear, is muddy, and
when it settles there is a muddy deposit on the leaves

that makes them very unsightly. Moreover, this tread-

ing in the soft soil breaks numerous roots. To avoid
these and other attendant evils, place the soil in

boxes from 3 to 4 feet square, and 1 foot deep, and in

these plant one single jjlant of the vigorous and moder-
ate growers, allowing ample space between the boxes.

One plant of any tropical water-lily in such a box, or

three of smaller species, will require .50 to 100 square
feet of water .surface, as will also strong hardy nymplieas,
since these may remain two years undisturbed, although
some of these are best replanted every season. The
|)ond should be 2 to 2} 2 feet in depth. The soil should

be a strong loam, the top-soil from a pasture composted
with cow-manure in proportion of one-third. This
should be prepared .six months, at least, before plant-

ing time. This soil is suitable for all aquatic plants. In

any case, when filling the boxes or placing the soil in

bottom of pond, tread moderately firm and cover with

an inch of sand. The water may be spring-water, rain-

water or that from any available source. The clearest

spring-water wUl soon turn green from exposure to the

sun and air, but after fermentation settles clear. Do
not place the plants in a newly constructed pond or

basin immediately after it is finished, as the caustic

property of the cement will injure the plants. VV'ash

the new construction thoroughly and then supply it

with clean fresh water. Planting of the hardy varie-

ties may be done in .\i)ril antl May, according to the

lalitude and earliness or lateness of season. The con-

ditions should be conducive to active growth at once.

2547. Stamens and vertical

section of ovary of Castalia

group.
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Tropieiil nympheas should not be planted until there is

evidence that summer has come. Hardy nympheas
may be planted in spring and summer (not in autumn);
late planting is better than deferring till next spring, as

the plants under such conditions will get established

before autumn closes, and the plants will start natu-
rally in spring, receiving no check.

The above method of construction and cultivation is

to be commended, but other methods are adopted with a
fair degree of success, but with attendant evils which
are discouraging and at times very annoying and costly.

Tanks or artificial ponds may be constructed with
cement, digging the pond the desired size, having slop-

ing sides and afterward lining the same with concrete
and finishing with a facing of cement. However, such a
pond will not stand the effects of hard freezing weather
even if protected ; and what is worse, the new or freshly

removed soil will settle during the season, and the pond
is verj' likely to spring a leak.

Another method of construction is to Une the pond
with well-tamped clay, from 4 to 6 inches thick, after-

ward covering with 2 inches of sand. The labor for such
construction is expensive, however, the clay may not
be good, and the pond is likely to be muddy; it is now
better to build of cement.

There are yet the advocates for tub-culture. Plants
will grow in tubs, and as soon as the plant-food is

exhausted, which is often at an early date, the plants
exist awhile and then draw out a miserable, exhausted
and discouraging career. Fountain basins are often

made the receptacles for nympheas. There they may
be grown if the right conditions are accorded them, but
there must not be a stream or spray of water running
all the time, as the water may be cold, chilling the
plants and checking their growth.
Nympheas have insect pests like other cultivated

plants. Aphides are sometimes troublesome. The best
remedy is their natural enemy, the "lady-bugs" or
"lady-birds." A colony of these voracious insects makes
short work of the aphides, as do also the lace-winged
flies. An insect of recent acquaintance with nympheas
is a leaf-miner, the larva of a .small fly, which cuts
channels through the leaf in all directions. Sometimes
only a few of these are in evidence; at other times the
leaves are fairly alive with them. The trouble is easily

detected. A simple remedy is kerosene emulsion, ap-
plied ^vith a fine spray at evening after the flowers

are closed. Another troublesome insect is a leaf-cutter,

Hydrocampa oblitercdis (or proprialis). The larva cuts

out pieces of the leaf and hides between two pieces,

which makes a
kind of tent. In
this tent the larva
moves about. At
first it moves
slowly, but as it

nears maturity the
larva becomes
ravenous and then
eats the surface of

the leaves near
the center, and
cuts off much
larger pieces of the

leaf. The best

remedy is a lamp trap for the mature in.sect. Frogs
and dragon-flies will ca'tch numbers of them. Ar.senate

of lead spray will destroy the larv®.

Nympheas are also subject to a fungous disease, a
leaf-spot which is easily discerned after a .spell of warm,
humid weather. The leaves are scorched and crumpled,
the plant is denuded of its foliage; new leaves are weak
and smaller, and so too are the flowers, if indeed there
are any. This disease must be checked at once or the
plants will be severely set back, if not ruined. A rem-
edy is bordeaux mixture. Use a fine spray, and dilute

254S. Stamens and vertical section of
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the mixture to half the strength recommended for most
plants. It is best to spray twice with a weak solution

rather than to sjjray once with a too strong solution

and to damage the fohage. A light dusting on the
leaves with carbonate of copper will soon remedy the
trouble.

In winter, tender nympheas should be kept in tanks
or tubs under glass. For hardy species, cover the tank
with boards and pile on dry leaves, coarse hay or other
material; or the roots may be taken out and buried in

a sheltered place.

Wakr-lilies in California. (Edmund D. Sturtevant.)

The culture of nympheas in California presents fewer
difficulties than in the eastern states. The varieties

which are hardy in the East flourish equally well and
bloom for a longer period. In frostless localities, espe-

cially where the lemon tree is free from injury, such

2549. Transverse section of ovaries, o, syncarpous, b, apocarpous.

tender varieties as Nymphxa devoniensis, N. dentata and
A^. zanzibariensis may be left in the open pond during the
winter. In colder locaUties, the tubers should be re-

moved to warmer quarters in November to remain until

spring. If a greenhouse isnot available, a small pool built

in such a manner that it can be covered with hotbed
sash will afford suitable protection. Very little room is

needed for these when they are dormant. The manner
of cultivating both the hardy and tender varieties is

much the same in California as in the eastern states.

For growing a small collection, a pool 8 or 10 feet

across may be made by excavating 2 or 3 feet, making
the walls of concrete, brick or stone, and covering the
bottom with concrete. The best quality of cement
should be used for all the work. An overflow pipe should
be put in and so arranged that the pool may be emptied
when occasion requires. Basins 20 or 30 feet in diame-
ter, or even larger than this, are desirable for growing a
good collection. In a small pool, wooden boxes 10
inches deep and 18 inches to 2 feet square may be used
to hold soil for the plants. In a large basin some of the

boxes may be 3 or 4 feet square. While most aquatics
will flower freely in contracted quarters, they will

attain greater perfection and produce much larger

flowers if they have abundance of room.
Most of these plants are gro.ss feeders, and it is well-

nigh impossible to make the soil too rich for them. It is

not necessary to go to a swamp or natural pond to

obtain what is .suitable. Any soil that will grow good
vegetables will, if properly enriched, grow water-lilies.

A compost, consisting of two-thirds good soil and
one-third thoroughly decayed cow- or stable-manure,

\vith a sprinkling of bone-meal, is recommended. A
dark friable loam, which is intermediate between
"adobe" and sandy loam, is desirable for this purpose.

The tenderest varieties, such as A'^. devoniensis and A'.

dentnln, will flower for a long period without any for-

cing; but if started into growth in March in a greenhouse
or hotbed and planted in the pond in May, there will be
a great gain in the length of the flowering .season. The
soil for the tender varieties should be renewed every
year, anfl that for the hardy ones every two years.

If aphides or the pest known as the leaf-roller make
their appearance, the leaves, should be sprayed with
kerosene emulsion very much diluted, using one part
emulsion to fifteen of water. If large ponds or lakes with
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iiig water-
io not j^et a
"tules" or
when they
fan-leave<l

z'uxs, papy-
;im<»ng the
suiTound-

a uatiinil eartii bottom art^ usetl for grow

liUe-^. i*:irv luvist be taken that noxious weeds <

f*xnhoia. Cat-tails {Typha latifolia) and

bnlnislies iu^ troublesome if not destroyed

fir^t make their apjwaranee. i'ahns, both

and feathery, giant batnboos, musa,s, streht

rus, giiuit grasses, fatsia and eahidiums are

things wliieh can l)e usetl to ornament the

ings of the wat^r-gimien.

The gt-nius Xi/mpluTa divides itself readily into two

main divisions, which again are subdivided into five

subgenera ivs follows:

Section I. Apocakpi.*:. Carpels free at the sides,

uniteii at their edges to the central column of the fl. and

at their backs to the receptacle: outermost stamens

ripening first, innermost last: rhizome ovate, stolo-

niferous.
—

^IVndcr day-bloomers: fls. on strong scapes

4-12 or 14 in. above the water {Lijtopknra, Casp.).

Subgenus I. Ankcphya. Stamens all slender, half

as long as the petals, ahnost without any appendage

(Fig. 2545): carpellary styles wanting: fls. blue, rosy

or white.—^Two species, in N. Austral.

Subgenus 11. Buachyceras. Outermost stamens

with an appendage above the anther (Fig. 2546): car-

pellary styles short, triangular: fls. white, blue, pink or

y(jHo^v_—About 15 species in the tropics all around the

world.
, . 1 r I J.

Seclion II. Syncakpi^. Carpels entirely fused to-

gether {Sytnphytopleura, Casp,). ^
.

, .

Subgenus III, Castalia. Sepals not evidently

nerved: carpellary styles flat, linear: outer stamens

petaloid; innermost stamens first to ripen, their fila-

ments short, narrower or but sUghtly wider than the

anthers (Fig. 2547).—Hardy or half-hardy day-bloom-

ers: fls. white, pink, rod or yellow. In the entire North

Temperate Zone, except ing the Pacific slope of N. Amer.

Subgenus IV. Lotos. Sepals prominently vemed;

a space between the insertion of the petals and stamens;

stamens broad, flat, rounded at apex (Fig. 2548) :
car-

pellary styles Unear: Ivs. sharply dentate: rhizome

ovate, stoloniferous.—Tender night-bloomers: fls. red

or white on strong scape^s 3-12 in. above the water,

opening on 4 successive nights. Two or 3 species in S.

Eu. and Asia and N. and Cent. Afr,

Subgenus V. IIydrocallis. Sepals not evidently

nerved: carpellary styles long, club-shaped: petals in

alternating circles of 4: stamens much as in Castaha,

all opening about the same time: rhizome ovate, stolo-

niferous.—Tender night-bloomers: fls. creamy white.

About 9 species in Trop. .Vmer.

The initial C in the Mynonymy=Ca3talia.

Moorei, 15.

nititia, 23.
niviit, 20.

noiiilisshna, 26.

odnmtiL, i;i, 17. IS

lU. 20. 21. 22.

Omai-fina, 33.

oricnfalis, U>.

Oriflicsmita. 30.

Orl(jiriiiafio-rubra, 33
oxypetala, 3(i.

Parkeriana, 20.

Pennsylvania, 7.

perfectn, 21.

plena, 22.

plenifisima, 24.

pubescena, 31.

pulchclla, 7.

pulcherrima, 7.

pumila, 18.

punicea, 28.

purpurea, 25, 33.

pygmsea, 14, 16,
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Uarritriana, 24.

reniformin, 2
repanda, 2.

RichardMonii, 22.

Robinsonii, 28.

robiuita, 22.

rosacea, V.

splendens, 24.
steilata. 4, 6, 10.

stennspidota, 36.

Stvhlmannii, 11.

Sturtevantii, 33.
siiavissima, 21.

rosea, 1, 9, 19, 21, 25, sutfuren, 11
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rubicuiuia, 33.

rubra, 19. 21. 25
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satmonea, 21.
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scutifolia, 8.

Seignorctii, 28.

semiaperta, 23.

serrata, 2.

Smithiana, 33.

solfalare, 2S.
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»pecio.sa, 7, 21.

, 30.

sulphurca, 13.

suporba, 17, 21,
tcnerinervia, 36.

tetragona, 2, 14, 16,

27.

thermalis,29.
tuberosa, 21, 22.

tulipifera, 33.

tvricensis, 21.

versicolor, 6.

violacea, 2, 9.

vtymerense, 16.

zanzibarionsis, 9.

Zenkeri, 32.

lielvola, 14.

liermosa, 19.

Hcwlclotii, 11.

hinuilayeiuiin, 16.

HMzei. 2.

llookcri, 1.

Hufisoniana, 1.

indiai, 33.
Jamesoniana, 36.

Jcsnicarui, 19.

kewenitis, .33.

Krumhip(/elii, 33.

lactea, 17.

Lo'lia, 33.
laniophylla, 36,

ht Ifill la, 20.

Ul/'likfri, 27, 2S.

Ijiitterii, 9.

Lotus, 29.

Luriana, 21.
btfiit/inn, 26.

maani/irn, 30.
Marir-Lriiraniiel , 33.

Mariiawa. 15. 26, 27.

maxima. 22. 24.

mexicana, 12.

MichelifiTUi, 33.

micrantha, 5.

minor, 18, 23.

Mooreana, 1.5.

Section I. Apocarpx.e.

SUBGENUS I. ANECPHYA.

1. gigantea, Hook. (Castalia gigantea, Brit.). Lvs.

narrowly peltate, elliptic or ovate, margin sinuate-den-

tate, sinus open; under surface brownish pink to purple;

18 in. across: fls. light blue, open 7 days from 9 a.m. to

6 P.M., 6-12 in. across; sepals pure green; petals 18-50,

dark blue at tip, shading to nearly white at base; sta-

mens 350-750; filaments mostly fihform; anthers bright

yeUow. Austral. B.M. 4647. F.S. 7:751. G.C. III.

•'8- 77' 34:63; 53:422 (var. Hudsoniana). Gn. W. 20,

suppl.'Sept. 5 (var. Uudsonii). G.W. 1:122; 9:447;

15:511. Gn. 64, p. 114 (var. i/udsomi).—The most

delicate and lovely, and withal one of the largest of the

genus. The original large-flowering type (sometimes

called var. Hookeri) is difficult to cult. The form now

in gardens is smaller and ea.sier to manage; it is called

by Henkel N. Caspdryi, and in Austral, is sometimes

called N. gracilis. White and pink forms (N. alba and

V rdsea, Benth. & Muell.) occur in Austral. An Eng-

lish var. Hudsoniana, said to be a cross with A', stellala

is evidently only a seedling of N. gigantea.

2 vioiacea, Lehm. (incl. A'^. Hbllzei, Rehn. & Henk.

N kehnellidna, Henk. N. Brbwnii, Bailey. A'. Bdnksii,

Cunn. Af. serrota, Muell. iV. repanda, Muell.). Smaller:

seijals marked with black Unes: lvs. wavy margined or

•diiiost entire. Cape York Peninsula.—A beautiful

white form of this is called "Eleonore." A very small

white one from Arnheim's Land was misnamed N.

Iclragbna by Baron von Mueller.

SUBGENUS II. BKACHYCERAS.

A. Lus. entire or slightly wavy at base.

3. elegans, Hook. (C. elegans, Greene). Fig. 2551.

Lvs. narrowly peltate, orbicular to ovate; margin

entire or with 5 or 6 small scattered teeth ;
under sur-

face dark purple; 7 in. across: fls. pale violet; 3-6 in.

acro.ss, open 3 days from 8 a.m. to 1 p.m.; buds ovate;

sepals marked with black fines and dots; petals ovat^,

obtuse, 12-20; stamens stout, about 75, yellow; append-

age a mere tip; filaments broad. Mex ,
Texas B.M.

4604. J.F. 2:180. G.F. 8:206 (adapted in Fig. 2551).

4 caeraiea, Sav. (C. cserulea, Woodv. & Wood. N.

slfMln, Gasp., etc.). Blue Lotus of Egypt Lvs. nar-

rowly peltate, oval, entire or shghtly sinuate at base,

under surface green, with dark purple blotches, pur-

plish at margin, 12-16 in. across: fls. 3-6 in. across,

open 3 days from 7.30 a.m: to 12 M.; buds conica
,

sepals thickly marked with black lines and dots; peta s

14-20, lanceolate, acute, light blue above, basal hat

dull white; stamens ,50-70; outer filaments broad, yel-

low; .appendage long (Ain. on outer stamens), pale

blue Egypt, N. and Cent. Afr. Ann. Mus. Pans, \ ol.

I (1802), p. 366 c.p. F.S. 7:6.53.—Free grower and

bloomer but not showy. Forms occur in Afr. with pure
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white or bright red fls,, and some without spots on the
calyx.

5. micrantha, Guill. & Perr. Lvs. elliptic, entire in

apical half, rest of margin sinuate; sinus deep; lobes

spreading, much produced and acuminated, bearing
bulbs which produce new plants at the top of the peti-

ole; under side of If. green, tinged with purplish brown
and minutely dotted: fls. small, white, 3-5 in. across;
calyx pale green, unspotted; petals lanceolate, very
acute. West coast of Afr. B.M. 4535.

—

N . Daubcniana,
Hort., intro. in 1912 by W. Tricker, is a pale blue form
of this, possibly a hybrid with N. C3erulea.

AA. Lvs. distinctly or deeply sinuate.

B. Sepals marked with black dots and lines.

6. stellata, Willd. (C. stellata, Woodv. & Wood, inch
.V. versicolor, Roxbg.). Blue Lotus of India. Lvs.
elliptic-orbicular, rather broadly peltate; margin irregu-

larly repand-dentate; lobes scarcely produced; green
above, deep blue-violet beneath: fl. 3-7 in. across, pale
blue (rarely pink or white), open 3 ilay.s from 8 a.m. to

and small-sized forms. Var. Gerardiana, Hort. Fls.

raised above water, very large, white and yellow
anthers.

Two garden hybrids may be described here: A', pulcherrima,
Tricker (N. cffirulea X N. capensis?). Lvs. somewhat peltate, orbic-

ular-ovate, strongly .sinuate, angle of lobes acuminate; under
surface green, densely blotched with purplish black; margin pur-
plish red; 16 in. across: fls. light blue, 10-12 in. across; buds sharply
conical; petals 22, lance-ovate, whitish at base; stamens about 140,
appeudaged. G.C. III. 28:27.3. G.M. 55:703.—A". Pennsylvania,
Conard (N. cajrulea X N. zanzibariensis). Fls. large, deeper blue,
open from S \.m, to 5 p.m.; petals 23; stamens 140.—The best blue
in this group.

BB. Sepals without black markings.

8. capensis, Thunb. (A''. sciUifolia, DC. A'^. cmidea
of B.M. 5.52). Cape Blue Water-Lily. Lvs. rather
narrowly peltate, orbicular-ovate, strongly sinuate-
dentate; angle of lobes produced, acuminate; 12-16 in.

across: fls. rich sky-blue, 6-8 in. across; open 4 days
from 7 a.m. to 4 p.m.; buds ovate; sepals pure green

2550. Nympheas in an efifective and natural setting.

2 P.M.; buds oVate; sepals with minute blackish dots;

petals 11-14, dull white at ba.se; stamens 3.3-.54; ap-
pendage blue; anthers and filaments pale yellowish.

S. and E. Asia. Andr. Bot. Rep. 5:330. B.M. 1189
(pink); 20.58. R.H. 1.8.55:261. F.S. 8:854. Gn. .54, p.

97; .56, p. 277. G.M. 41 :607.—White and pink forms
occur in India.

7. ampla, DC. (C. dmpla, Salisb.). Lvs. narrowly pel-

tate, suborbicular, sinuate or nearly entire, with small
black spot.s above and below, 6-15 in. across: fls. white,
3-8 in. across; sepals coriaceous, ovate-lanceolate,
acute; petals 7-21, lance-ovate; stamens .30-190, outer-
most ones much longer than iimermost. Texas, south
to W. Indies and Brazil. Fl. Brasil. 77:129, pi. 28-150.

B.M. 4469.—Very near kin to A', urnrili.s ;iriil A'.

flavcwirens. Vars. specidsa and pulchella are medium-

outside, whitish within; petals 20-30, lower third nearly
white, narrowly elliptic; stamens about 150; filaments
yellow, outermost ones bro.ad, innermost filiform;

appendage and back of outer anthers blue. S. Afr.
Andr. Bot. Rep. pi. 197. F.S. 6:645.—A very desirable
species.

9. Var. zanzibariensis, Casp. (A'^. zanzibariensis,
Ca.sp.). Lvs. somewhat peltate, orbicular or orbicular-
ovate, margin closely sinuate-dentate; angle of lobes
scarcely pointed; under surface more or less suffused
violet; 8-15 in. across: fl. 6-12 in. across, open 3-5
days from 11 a.m. to 5 p.m.; sepals green outside, mar-
gins purple, deep purjjlish blue within; petals 18-24,
oblong, obtu.se, deep blue; stamens 1.36-242, appendage
dark blue; back of anther dark crimson-violet; outer fila-

ments obovate and yellow. Zanzibar. B.M. 6843. Gn.
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2,i:-J10. R.H. 1S07, p. 32S. Var. azilrea, li^lit liluc,

and var. rdsea, pink, arc otherwiso like the type, but
upon carlior in tin- niorninji; they ronio up proniis-

ouously from sinnt of riic typo or of one another.—As
now onlt.. the var. zanzibarunsis shows the greatest

variation in color of sepals and petals, jis well as in

sha|H> and number of petals anil stajnens. The petals

vary from obovate lo elliptie-lanecolate. Colors shade
lR>m the det^p purplish bhie of the type to pale azure
on one hand, or to purple, pink, and ahnost red on the

other. The inner surface of the sepals varies from
greenish white to abiiost pure white, or shaded toward
the tip with pink, rwl, pale blue, or deep blue-purple.

All combinations of sepal anil petal coloring occur,

apparently without any correlation. Many of these
forms have been named, e.g.. Amethyst, L. Dittmann,
Kobald, Countess of \\'arwick, Lord Brooks, A^. Lislcrii,

A'. ;. riolacea. .V. i. arliKtina, etc. They can be repro-
duced true only by offsets. A small percentage of seed-

lings resemble the parents.

10. xberolina, Uort .(N . cnpensis x N . zanzibnricnsis?

A', stcltiita, Berlin variety). Ia-s. somewhat peltate,

orbicular-ovate, strongly siiuiate, angle of lobes acumi-
nate; under surface dark purple; 8-16 in. across: fls.

deep blue, open 3-5 days, from 9 a.m. to 4 or 5 p.m.,

6-S in. across; sepals green outside, blue within; petals

l.V-20, narrow, acute; stamens 60-100; appendage
blue.—Free bloomer, strong grower; sterile. Originated
many years ago in Germany, probably with Caspary.

11. fllavo-virens, Lehm. (.V. gracilis of gardens, not
Zucc). Fig. 2.5.52. Lvs. narrowly peltate, deeply and
irregularly sinuate or nearly entire, suborbicular; angle
of lobes rounded; under surface pure green (or purplish
in hybrids); 1.5-17 in. across: &s. white, G-8 in. across;
sepals pure green; petals 16-20, acuminate; stamens
about 60, deep yellow; outermost filaments short, broad,
petaloid; anthers with long yellowish a])pendage. Mex.
—Crossed with A'. ciiiJenain var. zniizibaricnsis, this spe-
cies has yiekled a progeny showing much the same varia-
tion :is IS shown by A', zarizibnricnsis itself. These are
distinguished from forms of the latter by their more
slender and acute petals and sepals, and smaller number

of floral parts. Tliey propagate easily from the tubers,
bloom very freely, and include the best of the tender,
day-blooming nyinpheas. The deepest blue is Gross-
herzog Ernst Ludwig; \Vm. .Stone is bright blue; Mrs.
C. W. Ward, pink; A', (imrilis rubra, red. Several other
named forms have been offered, e.g., Antoine Chaize,
A. Siebert, A^. gracilis rosea.

25SI. Nympluea elegans. A blue Mexican water-lily.

2552. Nymphaea flavo-virens.

Of other member.s of Brachyceras, the following should be men-
tioned: jV. Hcudeldlii, Planch. Fl. 2-2 J^ in. across, pale blue; lvs.

2—1 in. Senegambia.— .V. callidntha, Conard. Fl. 4-7 in. across,

blue or pink; lvs. G-12 in. Cent. Afr.—A', sulfitrea, Gilg. Fl. 2-3
in. across, cadmium-yellow: If. 2-3 in. S. Cent. Afr.—A^. Sfuht-
nuinnii, Schw. Fl. 5-6 in. across, sulfur-yellow: If. 10-12 in. Cent.
Afr. The origin and relations of the true N. gracilis, Zucc are
uncertain; it is not in cult.

Section II. Syncarpi^.

SUBGENUS III. CASTALIA.

A. Fls. yelloiv (Xanlhantha and hybrids).

B. Spreading by runners [natural .species).

12. mexicana, Zucc. (C. mexicana, Coulter. A'^. flava,

Leitner). Floating lvs. ovate, margin obscurely and
finely sinuate, dark green above, beautifully blotched
with brown; under surface dark crimson-brown, with
.^mall blackish dots; when crowded the lvs. rise 3-5 in.

above the water, arc orbicular, cup-shaped by overlap-

ping of the straight sinus-margins, entire, 3-5 in. across,

dark green and shining above, under surface bright

green, with fine purplish brown motthngs: fls. 4 in.

across, raised 4-5 in. above the water, bright canary-
yellow, open from 11 a.m. to 4 p.m.; petals 23, grading
in size and shape insensibly into the stamens, which are

about 50, light golden yellow: rhizome erect, tuber-hke,

discoid, plane beneath, 3-5 in. diam.; runners terete,

J^in. thick, white, rooting at the tip and sending up
lvs.; the young plant flowers in a few weeks and again
sends out" runners. Fla., Mex. B.M. 6917. Gn. 23:334;

27, p. 439; .52:445.—Hardy as far north as New York
"in 2 ft. of water, covered with boards and a few
leaves." Mexican stock is stronger and blooms more
freely than that from Fla. Rose considers them dis-

tinct species.

BB. Without runners (hybrids).

13. xodorata var. sulphtirea (A'', sulphitrea, Hort.).

Lvs. all floating, 4-6 in. across, like those of A', odo-

rata, but blotched with brown: fls. light yellow, 4-5 in.

across, borne 2-4 in. above the water; open during the

morning. One of Marliac's hybrids, doubtless A', mexi-

canaxN. odorala. Hardy.—A', odorata sulphitrea grandi-

flbra is a more recent and stronger-growing strain.

G.L. 24:.57.

14. X tetragSna var. helvola (N. hclvola or -V. pf/gm^a
helvola ). Lvs. floating, oval, 3-4 in. across, similar in

shajie to those of A', ielragona, blotched all over with
brown: fls. floating, small, yellow, 2 in. across, open
during the afternoon.—Probably A^. mexicana x A".

Ielragona. Hardy.
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2553. NymphEea tetragona.

(X'2l

15. xMarliacea var. chromatella (A'^. chromalelta).
Floating Ivs. orbicular, much blotched with brown, 3-8
in. across; when crowded, tlie Ivs. rise as much as 8 in.

above the water, are dark green above, lighter beneath;
petioles sometimes with longitudinal brown stripes: fls.

bright yellow, 3-6 in. across; petals numerous, broad,
concave; stamens deep yellow.—Probably A^. mexicana

xN. alba (or A^. iuberosa).

Strong gr o w c r , free

bloomer; a general favor-
ite; perfectly hardy.

A^. Mobrei (N . Moore-
ana) is very similar to A^.

chromatella; believed to
be A^. alba x A^. mexicana.
—Probably as second or
third hybrids of A'^. mexi-
cana may be placed here
Paul Harlot, clear yellow
with delicate shadings of

red at base of petals, and
Sioux, rich brassy yellow,
shaded red. Both have Ivs.

spotted reddish brown.
They show some inheri-

tance from N. alba var.
rubra (see No. 28).

AA. Fls. white, rosy or red.

B. Rhizome erect: fls. white
{Chamsenym phsea)

.

16. tetragdna, Georgi
(C tetragdna, Lawson. A'^.

pygmxa. Ait.). Fig. 2553.
Lvs. horseshoe-shape, en-
tire, the lob.es diverging,

slightly produced and sub-
acute, dark green above, inclined to brown blotching,
reddish beneath, 3-4 in. across: fls. 13'2~23-2 in. across,

open on 3 or 4 days from noon until 5 p.m..; base of fl.

square; petals 13-17; stamens about 40, yellow. E.
Siberia, China and Japan ; also in N. Idaho and Ont. B.M

.

1.525. G.F. 9: 134 (adapted in Fig. 25.53).—The .smallest

nymphea in cult.; free bloomer; makes no side-shoots
from the single crown, but grows readily from seed. Seed
next to the largest of the genus. A'', fennica, Mela, is a
form from Finland, and is offered by M. P. .\ndersen,

Jonkoping, Sweden. It runs into purple-fld. varieties.

Similar to A'^. tetragona and probably not
botanically distinct. Requires cold water.
A'^. vomerense is a small white water-lily,

said to be A'^. alba x A'^. tetragona. N. orien-

talis, is a miniature plant with shining
coppery green lvs. Japan. A', himalaycnsis,

is smaller than the tj-pe. Himalayas.

BB. Rhizome horizonial, or, if not, fls.

pink or red (Eucastalia).

c. Lvs. scattered loosely on the rhizome.

17. odorata, Ait. (C. odorala, Woodv. &
Wood). Sweet-scented Water-Lily. Lvt.
nearly orbicular, entire, somewhat coriace-
ous, dark green above, purplish red when
j'oung; under surface deep red to reddish
green or almost pure green ; diam. .5-10 in. ; lobes usually
diverging, but often touching or slightly overlapping;
petiole.s greenish or brownish: fls. (in the type) white,
3-5 in. acro.ss, open 3 days from 6 a.m. till 12 M.; sepals
green, tinged with reddish brown; petals 23-32, ovate
to lance-ovate; stamens ,5.5-113; yellow; outer filaments
broad, white, petaloid; .seed raediiun-sized. E. U. S.,

common. B.M. 819 (small). On. 4, p. 368; 55, p. 17
V. 2:196; 19:9.—Varies greatly in size and color, ap-
proaching A'^. Iuberosa. Garden forms .selected for size

of fl. are called var. superba (.V. superba, Hort.) and
N. l&ctea.

18. Var. minor, Sims (C. odorata var. tnlnor. Cock. N.
pximila). Lvs. deep red beneath (or green when aerial);
lobes diverging; diam. 2-5 in.: fls. white, 2}4-3}4 in.

across; sepals strongly purple-colored; petals 17-24;
stamens 37-78. Same range as type; often a shy
bloomer. B.M. 1652. A.G. 14: 112.—Sometimes grows
where water recedes entirely in smnmer; usually in
shallow water. N. Union is a garden form.

19. Var. rosea, Pursh (C. odorata var. rdsea, Brit.
Var. rubra, Hort.). Cape Cod Water-Lily. Lvs. dark
reddish on both sides when young, becoming green
above: fls. pink, fading on the successive days of open-
ing, 4 in. across. Cape Cod, Mass. B.M. 6708 (too
pale). Var. exquisita is deeper in color of fl. and If., and
more easily grown. Vars. rosacea, Jcssieana and Her-
mbsa are forms of var. rosea.

20. Var. gigantea, Tricker (C. odorata var. gigant'ea.
Fern.). Rice-Field Water-Lily. Lvs. large, 12-16 in.

acro.ss, green beneath, at times tinged purphsh toward
margin; edge often turned up; petioles green: fls. 4-7
in. across, pure white; .sepals green; petals 24-31; sta-
mens 69-120. Del. to Fla., Mex., Cuba, Brit. Guiana.—In this may be included A^. odorata latifblia, Harper,
A'', eburnea, N. caroliniana nivea, N. gradllima dlha,

and A'^. Parkeriana, Lehm.
21. X caroliniana, Hort. (A'^. odorata caroliniana or

carolinensis. N. odorata superba, Rich. A'^. Iuberosa
superba). Lvs. entire, 12 in. across, sinus barely closed;
green above, red beneath: fls. fragrant, 7 in. across;
petals narrow, abundant, delicate ro.sy pink: rhizome
stout.—Believed to be A'", odorata. rosea x A'^. tuberosa.
The original type has given place to unproved forms,
such as A'^. caroliniana perfecta, N. rosea, and A^. .50?-

monea (N . odorata perfecta and A''. 0. salmonea), N. odo-
rala Luciana (N. Luciana), N. odorata suavissima {N.
suainssima), N. odorata delicata, N. odorata turicensis,

and quite recently W. B. Shaw and Eugenia de Land.
A'^. Brakeleyi rosea (N. Iuberosa rosea) and A^. speciosa

2554. Nyinphsea tuberosa.

(X5i). No. 22.
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25S5. Rootstock of Nymphffia tuberosa.

belong here. N. tuberoxa var. rubra of Sturtevant is a
red form of this type, probably (A'- oiiorahi rosea x
A', lubcrogti) X A', alba rubra.

22. tuberdsa, Paine (,('. lubcrdsa, (Jreene. A', rcni-

fdnnis. Walt.'.'i. Fips. 2.').')4, 2ii'yij. DistinRuished from

No. 17 ehiotiy by the muncrous sleiulerly attacliod and
si)ontaneously separating tubers, 1-3 in. loiin on the rhi-

zonii': Ivs, when float ins les>; roriaeeous than in No. 17,

and more veiny
above; petioles
marked with longi-

tudinal brown
stripes; no purple
or red color about
Ivs. or sepals; fls.

4-9 in. across, pure
wliite, open 3 or 4

days from 8 a.m. to

1 P.M.; petals broad,

concave; seeds large (.44 cm. long). N. Cent. U. S.

G.F. 1:366 (adapted in Fig. 25.55), 367; 6:416 (good).

On. 21 : 130; 52, p. 444. B.M. 6536 (poor).—A luxuriant

grower; when crowded or in shallow water the Ivs. and
fls. rise 4-6 in. above the water; spreads rapidly by
tubers. Moderate bloomer. Garden forms are ;V. /u6e-

rosa robu»ia and Helen Fowler. Var. Richardsonii (
=

var. plena] has many more petals than the type. R.B.
40:101. Var. maxima (A', odoraln maxima, Hort.) is a
form with round Ivs. and closed sinus, the lobes curved

out at the apex to a short point; petioles pubescent,

with long hairs, with a few faint longitudinal brown
stripes: fls. medium to large, pure white, somewhat
cup-shaped. Lake Hopatkong, N. J.—Rather smaller

than the type; possibly A', luberosa x A', odoraln. A
diminutive form of A', tuberosa occurs near Tren-
ton, N. J.

rr. Lvs. crowded on the rhizomes; European species

auil hybrids.

D. Foliage green or reddish, not lipotled with brown.

23. Candida, Presl (.V. biradidtn, Somm. A^. semia-

perta, Khnggraef. A'', lilhii minor, DC. A''. rtWida, Sims?).

Similar to No. 24: line of insertion of the sepals angu-
lar, projecting downward: lowest pair of veins of If.

(veins of the lobes) curved toward one another: all of

the filaments broader than their anthers: fr. ovoiti;

.seed large. Cent, and N. Eu.

24. filba, Presl (C. dlha, Woodv. & Wood). Lvs.
roundish, entire, floating, 4-12 in. across, red when
very young; lowe-st pair of veins straight and diverg-

ing: rhizome black: fls. white (in the type), 4-5 in.

across, open from 7 a.m. to 4 p.m.; petals broad, ovate,

somewhat concave; angles of attachment of sepals

rounded; filament.s of innermost stamens not wider
than the anthers: fr. more or less spherical; seed small.

lOu. and N. Afr.^A robust species. In gardens, vars.

called .•\lbatross, Harrisiiina, Ilermine, delicdia and
tplendens may be found. Var. candidissima (var. milr-

ima, var. plenissima) has lvs. orbicular, lobes strongly
curved, overlapping, yellowish when very young: rhi-

zome brownish, sometimes 3 in. through: fls. large, pure
white, .sterile.—The first nymphea to bloom in spring,

continuing until frost. Very robust; a most desirable
white variety.

25. Var. r&bra, Lonnr. (C. Mba riihra, Ixinnr. N.
<ilhfi rdnea, Hartm. A^. dlha purpurea, Fries. A', dlba
Kphsrocfirpa ritf/ra, Casp. A^. Caspdryi, Carr.). Outer-
most petals rosy, intermediate intensely rosy, inner-
most deep carrnine-red; anthers and stigma yellow;
filaments and styles orange to deep red-brown; varia-
ble in depth and purity of color, deepening on .second
and third days of flowering. I^ake Faver, .Sweden.
B.M.fi736 (stamen.s poor). R.H. 1879:2.30.—Difficult
U) grow, ref)uiring crwl water and subdued sunlight.

About 15 namefl rcrl w.ater-lilii-s must be classed as

forms of this variety. Var. Froebelii is the oldest of these

and least adapted to cult. Jas. Brydon, N. gloribsa,

VVm. Falconer and A^. alropurpitrea are favorites. See
ixiso No. 27.

26. alba x odorata rosea. Fls. large, cup-shaped, often

raised above the water; petals broad, concave: lvs.

large, dark green or purplish, rising above the water
when crowded.—Robust, free-flowering plants, the color

growing paler as the fl. ages; sterile. Three groups may
be distinguished: (1) Fl. nearly white, flushed with
rose; A'. Marlidceadlbida (Gn. 78, p. 373), ahnost white;

A'". Gladstoniana, white; Goliath and A'^. lusitdna, very
large, rosy. (2) Fl. Ught pink; A^. Marlidcea cdriica,

flesh-color; Wm. Doogue, Mark }ia,nna,, N . coldssca (G.

34:609. G.M. 56:595). Leviathan, A^. sompteosa are

very large forms, and vei-y satisfactory. (3) Fl. rose-

color; A'. Marlidcea rosea, N. nobilissiiym, James Hudson.

DD. Foliage more or less flecked with brown.

E. Petals never tinted yellow; color deepening with age offl.

27. alba riibra x tetragona. Rootstock usually erect

and unbranched: lvs. small to medium size, dark green
above with irregular brown spots: fls. small to medium
size, pink or red.—Several garden forms, differing in

size and color of fl., belong here: A'^. Laydekeri rosea,

fls. 2-3 in. across, pink changing to deep rose, opening
about 11 a.m.; N. Laydekeri rbsea prolifera, a many-
headed form. Of similar character, but larger in If. and
fl. (3-5 in. across) and colors from red to deep crimson
are A^. Laydekeri lildeea, N. L. fiilgens, N. L. liicida, N.
L. purpurea, N. L. riibra, N. Marlidcea ignea, N. M.fldm-
mea, N. M. riibra punctata, N. sangidnea, N. Ellisiana,

Arethusa, Jas. Gurney, Jas. Brydon, Wm. Falconer,

Mrs. Riclimond.

EE. Petals, especially the outer ones, more or less yellow.

28. alba r&bra x mexicana. Rhizomes erect: lvs.

medium size (5-8 in.), brown-blotched: fls. 3-5 in.

across, Ught yellow with pink center to orange, or red

with yellowish tips and margins; the red color deepens

2556. Nymphffia Lotus.

Rcdriiwn from the old figure in Botanical .Magazine (1804), show-

ing an historical picture of the true white Egyptian lotus.

as the fl. grows older. A'^. Robinsonii is recognized by a
notch midway of the sinus of the If. N. Seignorctii, X.
Andredna, iV. aurora, N. chrysdntha, and TV. Laydekeri

fulva are the older members of this group, \yith larger

fls. and clearer colors are the recent N. Indiana, Com-
anche, Sioux, A'', snlfalnre, N. graziHUi, Phebus, Phoenix,

Paul Hariot. In this group may be placed Arc-en-ciel,

Jean F'orestier, X . formn.'ia, N. punicea.
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SUBUENUS IV. LOTOS.

A. Flu. white.

29. Ldtus, Linn. (C. Lotii-s, VVoodv. & Wood. AT.

edidis, DC. A', tlwrmalis, DC, of the hot springs of

Hungary). White Lotus. P'ig. 2556. Lvs. orbicular,

dark green above, under surface brownish, smooth or
shghtly pubescent; diam. 12-20 in.: R. white, the broad
outer petals suffused pink, 5-10 in. across, open 7.30
P.M. to 11 A.M.; sepals pure green; petals concave,
broad, 19 or 20; stamens 96-103, yellow; anthers shorter

than the filaments. Egypt. B.M. 797. F.S. 7:706, 707.

G.F. 2: 173. J.H. IIL 67:497.—To this species may be
assigned the garden forms N. thermalis with broad pet-

als and cup-shaped fls. from the hot springs of Gros.s-

wardein, Hungary; and the probable hybrids N. rfere-

tdlo-ldlus, N. eastoncnsis and Jubilee.

30. Var. dentata, Schum. & Thonn. (A"^. Ortgiesiana,

Planch.). Lvs. glabrous or somewhat puberulent
beneath: fls. pure white, 8-10 in. across, open Until 1

P.M.; petals narrower than in the type, ovate,
opening out horizontal; anthers longer than
the filaments. Cent. Afr., Sierra Leone.
B.M. 42.57. F.S. 627, 628. A.G. 15:366.—
N. dentata grandiflbra, N. d. magnifica, and
N. d. stiperba are large and fioriferous

forms.

31. pubescens, Willd. Lvs. ovate, 10-12
in. long, dark green above, dull purplish green
and more or less pubescent beneath : fls. small
to medium size, white; petals ovate, inner
ones narrow; stamens inserted some distance
above petals. India to Java and the PhiUp-
pines.—Not cult.

32. Zenkeri, GDg. Lvs. suborbicular, deeply
triangular -excised, repand - dentate, thin and
branaceous, 5 in. across, pilose beneath: fls.

in. across; petals 7-8, ovate - lanceolate, acute.

eroon.—Avery distinct dwarf form, cult, in Germany;
probably not grown here.

AA. Fh. pink or red.

33. rfibra, Roxbg. Lvs. orbiculate, reddish brown,
bronzy, becoming greenish, pubescent beneath, 12-18
in. across: fls. deep purplish red, 6-10 in. across, open
3 or 4 nights from 8 p.m. to 1 1 .v.M. ; sepals dull purplish
red, 7-nerved, never opening more than 10° above hori-

zontal; petals 12-20, narrowly oval, rounded at apex;
stamens about 55, cinnabar-red in color, becoming
brownish. India. B.M. 1280. F.S. 6:629. R.H. 1879,

pp. 74, 75. P.M. 11:265.—This species varies much in

color, and produces fertile hybrids with A''. Lotus and
N . L. dentata. There are, therefore, a series of gar-

den forms of all colors from dehcate pink to deep pur-
plish crimson. In these the petals vary from broadly
ovate and concave to narrowly ovate and flat, and the
fls. are from tulip-shape to wide open. Some are highly
floriferous, others shy bloomers. Most of these are
arranged in order of color: fls. very delicate pink: A^.

Smithiana, petals broad; A'^. indica Isis, N. Laelia, N. L.

colorans. Fls. light pink: A'^. delicatissima, N . Deaniana,
more pink, petals broad; A'^. Boucheana, N. indica
Spira, Reine d'ltalie. Fls. rosy pink: A'^. kewensis (C.

L. A. 25, March, p. 3.5), A^. Micheliann. Fls. red-pink:
A^. Sturtevdntii, fl. tulip-shape, very massive; A^. riibi-

ciinda, Hofgartner Graebner. Fls. magenta: A'^. Omar-
ana, fl. wide open, narrow petal; A^. Ortge/iimo-ridrra

,

N. Mdrix-Legrangei, N. Bissetii, Adele, Niobe, A'^.

tulipifera, small, tulip-shape. Fls. rosy carmine: Diana,
A^. Indica Brahmii, N. riihra rosea (B.M. 1364), A^.

deuoniensis (B.M. 4665), Fig. 2.557, A^. Arnoldiana,
Pres. Girard. Fls. carmine: A'^. Krumbiegelii, N. column
hiana, N. Diana grandiflbra. Fls. dark rcfl : A'^. purpiirea,
Doctor Florenze, Geo. Huster. Fls. crimson to deep
purplish crimson: Frank Trelease, Rufus J. Lackland,
James (lumey, Jr.

SUBGENUS V. HYDRUCALLIS. '

34. amazdnum, Mart. & Zucc. Lvs. ovate, entire;
lobes rounded; upper and lower surfaces spotted
brownish or blackish, under surface reddish brown;
petiole with a ring of long hairs at the point of joining
the If. : fls. 3-6 in. across, imperfectly open 1 or 2 nights;
the bud opens about half and closes again between 3
and (j A.M. the first night; the second night the sepals
and outer row of petals open about 7 p.m., the other
parts remaining as a tight, white bud until 3.30 a.m.,
when the fl. opens fully from 4.30-5 a.m., then closes by
6.30 A.M. and draws down into the water; petals usually
20; stamens 93-297. Trop. Amer. B.M. 4823.

35. Rudgeana, G. F. W. Mey. Lvs. eUiptic to sub-
orbicular, 18 in. long, margin coarsely and irregularly
sinuate-dentate: fls. 3-6 in. across, imperfectly open 2
or 3 nights from twilight until dawn; usually only the
sepals and 4, 8 or 12 outer petals open, the remaining
parts forming a clo.sed ovoil bud; occ.isionally a slight

mem-
2H-3
Cam-

2557. Nymphaea devoniensis. (X2-0). Under No. 33.

aperture is formed by drawing apart of the tip of the
bud, which occurs before midnight; petals usuaUy 16-

20; stamens 43-83. Trop. Amer.

36. blanda, G.F.W. Mey. (Not A^. bldyida, Planch.,

nor of gardens). Lvs. small, membranous, entire, sub-
orbicular; lobes slightly produced, subacuminate and
subhastate: fls. 4 in. across; habits of opening unknown;
petals 16; stamens about 65. Trop. Amer.

In the Hydrocallis group are the following, known only in
herbaria: A'. lasiopkiJUa, Mart. & Zucc. Bahia, Brazil; S'. Gardner-
idna. Pianch. S. Brazil; IW Jamesoniana,' Planch., Porto Rico and
Ecuador; N. stenaspiildta, Casp.. Goyaz, Brazil; A', tenerincrvia,

Casp., Bahia, Brazil; N. oj-ypetnla. Planch., Ecuador; A^. Giberlii,

Morong, Paraguay.
Other nympheas occasionally met with are: A^. Baumii, Rehn.

& Henk., the smallest species known: fls. ^4-1 in. across, white,
slightly fragrant. S. W. Trop. Afr.—A^. easlonensis^^S. .Smithiana
X N. O'Marana.

—

N. Henkeliana, Rehn. & Henk. Fls. strikingly
flat, pale blue, having an odor of violets. Austral.—A'. Maynardii,
Hort. "Fls. fully 9 in. across, of a lovely pale shade of heliotrope."—iV. virginalis, Hort. Lvs. very large: fls. piu-e white, up to H in.

across. Of garden origin.
YLv^^nY S. CoNARD.

NYMPHOIDES (Nymphsea-like). Syn. Limhdn-
tliemum. Gentiandcex. Floating-Heart. Ornamental
aquatic herbs.

Perennial, fibrous-rooted, stoloniferous or prohferous,

with floating foliage: lvs. ovate or orbiculate, heart-

shaped at the base, rarely peltate, with a closed sinus,

entire or slightly wavy : peduncles with 1 , 2 or many fls.

;

fls. white or yellow, in spring and summer, borne in the

axils or on filiform sts. apparently from the petioles;

corolla wheel-shaped, deeply 5-cut; lobes fringed or not;

stamens 5, fixed at the base of the corolla.—Species about
20 in fresh water, in tropical and subtropical regions

around the world and reaching into temperate parts.

The generic name is in dispute, it having been known
heretofore as Limnanthemvnn. This genus and a very

few others are sometimes separated in the family

Menyanthacea, distinguished from Gentianacea- in

habit, in alternate or basal lvs., and different aestivation.

The floating-hearts of cultivation are most useful

ornamental aquatic plants, and are represented in culti-

vation by but four species. Nym phoides lacunoswti is
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hanliost of American species; its mottled variegatwl

k^"s, about 2 mchos broa.l, arc very at tract.vo regard-

less of its d^iintv, wiulc immature ll.nvcrs U i^ I cbt

cn^vvni uiuler natural conditions, in pools and still watei,

Kl water about 2 f.-t deep. It may -1- ^e ^cn™ »

tubs, as a surface covering, with a few tall I
-^t* n

the center. -V. aqualicum. commonly kiKn\-n as the tauy

wat^-lilv. is a much stronger grower: leaves deep

creon, and. when grown in natural ponds, attain large

pR>portions, 4 to inches broad, ami bears mniimerable

Eo«Vrs, more like flakes of snow, t is also yaluablc for

tub culture, similar to the preceding species A' mdi-

cwn commonly called water snowflake, is undoubl-

^:
;*?

2558. Nyssa sylvatica. ( X H)

edlv the most interesting and attractive of any, and

de^^^•ing of most general cultivation. The leaves are ot

a light green color, heart-shaped, and it produces flowers

in greater abundance, which are much larger and

covered completely ^-ith hirsute glands. These, as m
the other species, are produced m clusters on ttie

petioles, near the surface, and, although they are ot

Ut one dav's duration, they are produced m such

quantities that there is never any lack of these delicate

flowers all through the season. In tub culture this

species will soon crowd itself over the edge of an ordinary

tub, and, although the leaves no longer float on the

surface, it does not affect the growth or the prohferous-

ness of its flowering. When grown in tubs, the recepta-

cle should be filled two-thirds with moderately rich

loamv soil, covered with sand, and filled and kept failed

with "water. Mi three species, when strong enough to

produce flowering leaves or petioles, send forth new

shoots, as each cluster of flowers apparently tennmates

with a bud and produces leaves; these, when strong,

produce flower-buds and leaf-buds again, and thus

soon reproduce themselves. A^. aqmticum produces a

cluster of fleshy roots, with a bud from single leaves in

fall which are plentiful in Florida in the season. Ihese

are excellent for distribution, and can be sent safely a

great distance. The petioles are very brittle and easily

snap off, but the floating leaf soon emits roots at the

broken end as well as where the flower-buds are located;

thus it is verv free and iiroliferous. These are very

desirable aquatic plants. The fourth species, Af. pct-

lalum, is a rampant, weedy plant, although its mot-

tled foliage is beautiful and the flower is much larger

than those of the above plants. Its habit of growth is

also different, it produces runners, and rambl(« over an

immeasc space; it also produces seed in great quantity,

which, when ripe, floats on the surface for a short time,

then sinks to the bottom; it is be,st confined to the limits

of a tub, where it grows freely and produces its large

yellow flowers in profusion. It is hard to eradicate when

once cstabii.shed, as, it is perfectly hardy. All the

floating-hearts are very pretty and useful for tub cul-

ture, but after knowing the water-lilics the general

public desires more bold and striking i>laiits. (Wm.
Tricker )

NYSSA

A. Color offls. iidkiw.

n. Fls. accompanied by clmters of tubers.

lacunosum, Kuntze {Umndnthemuin lacunbsum,

Griseb. YiMrsia lacimoM, Vent.). Sts. sometimes

10 ft long: Ivs. orbicular-cordate, purphsh beneath,

1-2 in long: fls. 3-(3 lines across; segms. ovate, acute:

seeds smooth. July, Aug. Ponds, Nova Scotia to

Fla. and La., west to Minn.

BB. Fls. ml accompanied by clusters of tubers.

peltatum, Brit. & Rend. (A^. nympfueMes, Brit.

IMnmwtlu'num nympha-oldes, HotTni. & Link Menyan-

thes ntnnplueuidcs, Linn.). Plant stout and branching.

Ivs 2-4 in. broail: fls. 1 in. across or more; segms. obcor-

date, short-fringed. May-July Eu. Asia; naturalized

in District of Columbia.—Simulates Limnochans Hum-

boldlii in habit.

AA. Color ofjls. white {varying to yellow in the last).

B. Seeds rough.

aquaticum, Kuntze (L. trachyspermum, Gray. Vil-

Idr^a aqudtica, Gmel.). Stouter and larger than iV

lacunosum: Ivs. cordate orbicular, thick entire or

repand, 2-6 in. long, spongy: tubers thick: fls. 6-10

lines broad. April-July. N. J. to Fla. and Texas.

BE. Seeds smooth.

indicum, Kuntze (L. indicum, Thwaites Meny-

dnlhcsindica,hmn.). Water Snowflake. Jls white,

yellow toward the base withm; segms. fimbriated,

densely papillose, without a longitudinal fold down the

middle. Tropics. Gn.M 4:182.-There is said to be a

rich yellow variety. Wilhelm Miller.
L. H. B.t

irtSSA (name of a water nymph; these trees grow

in swamps). Nyssaces; formerly included in Cornacex.

Tupelo. Pepperidge. Sour Gum. Ornamental trees

planted chiefly for their handsome fohage and brilliant

autumnal tints.
. , , ,• _ i„

Deciduous: Ivs. alternate, petioled, entire or rarely

remotely toothed, stipulate: fls. polygamo-dioecious,

minute, greenish white, in slender peduncled clusters,

the staminate fls. slender-pedicelled in many-fld.

clusters; calyx cup-shaped, .5-toothed; petals 5, unbri-

cate, inserted on the margin of the conspicuous disk,

stamens 5, exserted; ovary 0; iMstiUate fls. sessile 1 or 2,

or in few-fld. clusters; calyx-tube campanulate, S-

toothed, petals small; stamens 5-10, short, anthers otten

sterile; ovary 1-2-celled; style slender, recurved: fr an

oblong drupe, usually l-seecled,.with a bo^X- "dged

or winged stone.—Five species in N. Amer. and 2 in

The tupelos are bold and picturesque trees with

medium-sized or rather large, generally obovate or

oblong lustrous leaves, insignificant greemsh white

flowers in slender-stalked clusters or solitary, and con-

spicuous, blue, red or purple oblong solitary or paired

fruits They are chiefly valued for the flaming scarlet

of their autumn foliage and for the distinctness o their

winter aspect. A^. sylvatica is hardy North, while the

other species are tenderer. They grow m swamps ani

are usually 40 to 60 feet high, attaining a maximum of

100 feet. Old specimens often h.ave a melancholy-

appearance by reason of the drooping habit of the lower

limbs The upper branches of a tupclo are often twiggy,

crooked or "kinky." Tupelos are hard to transplant

from the wild, even when heavily pruned because they

have remarkably long roots with f<=w rootlets. Nursery-

grown trees that have been frequently transplanted are

preferable. Propagation is by seeds sown at once or

stratified; if allowed to become dry, they do not germi-

rate until the second year; sometimes increased by

layers which, however, root slowly.

sylvatica, Marsh, (A', midliflbra, Wang.) Tupelo.

Pki-pkiui.ce. Black Gum. Souu Gum. Figs. 25.)S,
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i559. Tree, to 100 ft., with slender pendulous branches
forming a flat-topped usually cylindrical head, some-
times low and broad, or in crowded trees pyramidal:
h's. usually entire, obovate or oval, mostly acute or

acuminate, lustrous abo\'c, iiiibcscent on the veins or

glabrous at maturity beneath, 2—1 in. long: staminate
fls. in compound heads; jiistillates larger, 2 or several:

fr. 3 3-? sin. long, nearly black, acid, with an ovoid
stone, little flattened. Maine and Ont. to Mich., to

Fla. and Texas. G.F. 3:491; 7:275. F.E. U, pi. 32.

S.S. .5:217.

aquatica, Marsh. (iV. wdflbra, Wang. N. dcnlieu-

lola, Ait.). Cotton Gum. Tree, occasionally to 100 ft.,

with small spreading branches forming a pyramidal
head: Ivs. slender-stalked, ovate to oblong, acute or

acuminate, entire or remotely toothed, at maturity
lustrous above, pubescent beneath, .'5-7 in. long:

jiistillate fls. solitary, surrounded by 2-4 strai)-shaped

bractlcts to ' 2in. long: fr. oblong, 1 in. long, dark purple.

Va. to 111. and Texas. S. S. 5:220.

N, sinhisis, Oliver. Tree, to 40 ft.: branchlets pube.scent: Ivs.

elliptic, dull dark green above, light green and pubescent on the
veins beneath, 4-6 in. long: pistillate fls. few, on slender stalk; fr.

oblong, bluish, Hin. long. Cent. China. H.I. 20: 19ti4.—Has
proved hardy in S. England. WiLHELM MiLLER.

Alfred Rehder.!

25S9. Pepperidge.—Nyssa sylvatica.
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OAK. Plants of tlip genus Qi'.orcus (which see).

The woni is also applied to other plants to some extent,

from reseniblanees in form of tree, in leaf, or in hard-

ness of wood. In .\ustralia, where there are no species

of Quereus, the word oak is applied to the species of

Casuarina, "from a fancied resemblance," as Maiden
sa\-s, "of the wood of casuarinas to that of oak."

Other plants in .\ustralia are sometimes known as

oaks. The silk oak of florists is Grerillea robitsto. The
Jenisalem oak is Chcnopodium Botrijs, probably from
the shai)e of the leaves. Poison oak is RhxLS Toxicoden-
dron, and related species.

OAKESIA (\Vm. Oakes, New England botanist,

179S)-1S4S). Liliacex. Three species of native per-
ennial woods
herbs, having r .v^jga^aut;—"^^'jf^
the graceful
habit of such
choice wild flow-

ers as the Solo-

mon's seal and
more particu-
larly the com-
mon bell -wort,
Uvularia perfoli-

ala. 0. sessili-

folia has been
offered by a few
dealers in hardy
plants. It pre-

fers a rich light

soil in a rather
moist, parti allJ'

shaded position,

and improves
under cultiva-

tion.

Oakesia can
be easily distin-

guished from
U\'ularia by the
Ivs., which are

merely ses.sile

instead of per-

foliate, by the
angled rather
than terete sts.,

and fls. opposite
the Iv.s. rather
than terminal.

Oakesia was
separated from
Uvularia in 1879 by Watson. Lately the name Oakesiella
has been applied to the genus Decau.se there is an
earlier Oakesia fwhioh, however, is an untenable name
for Coremaj. By some botanists, the species are still

retained in Uvularia. Other generic characters are:
fls. few, solitary on short pedicels opposite the Ivs.;
segma. without callosities: caps, membranous, ellip-
tical, winged, acutish at ea<;h end, very tardily dehis-
cent: Ivs. more or less rough on the margins: seeds
globose, with a tumid raphe but no aril.

sessUifdlia, Wats. (Uvularia sessilifdlifi, Uinn. Oalo-
eJsielUi wxnili/Uia, SrnaU;. St. once forked: Ivs. oblong-
lan(*f)late, acute at each end; margins minutely sca^

brous: caps, borne on a distinct stipe. Canada to Fla.

and .Vrk. B.M. 1402. L.U.C. 13:1262. L. H. B.f

OAT: Arena sativa.

OBELISCARIA: Lepachys.

OBERONIA (Oberon, king of the fairies, because
of the quaint flower forms). Orckidacese . Perhaps 100
tufted cjiiphytic orchids in Trop. Asia and Austral,
and Pacific islands, little known in cult., but of much
botanical interest. Lvs. distichous, ensiform or terete:

lis. very small, in den.se spikes or racemes, in the cult,

species yellow, orange or buff; sepals free, equal or
nearly so, oblong or broadly ovate, larger than the
petals; Up sessile, usually concave, entire or toothed.

They probably
require warm-

2560. The white oak.— Quereus alba.

'Li««(4^\. i3^i ? t ?«,'f'«i some of them
will grow on
blocks. None of

the species seems
to be regularly

in the trade here,

but odd or par-

ticular plants
are sometimes
offered, as O.
tahilensis, Lindl.

(O. iridifblia.
B.M. 4517, not
Lindl.), O. My-
osimis, Lindl.,

O. ensiforinis,

Lindl. (O. acaii-

fe, Hook. B.M.
.505(5).

OCHNA (old

Greek name for a
wild pear, which
some of these
plants were
thought to re-

semble in foh-

age) . Ochnacex.
Glasshouse
woody plants,

httle grown for

the odd .showy
bloom and fruit.

Ochna is a
genus of about

2.5-30 species of trees and shrubs of Trop. Asia and
Afr., and a few in S. .\fr. : lvs. deciduous, alternate,

minutely serrate, leathery, shining: fls. yellow, rarely

greenish, jointed to the pedicels; sepals 5, colored,

imbricate, persistent; petals .5-10; stamens indefinite;

anthers opening longitudinally or by pore-like slits;

ovary deeply 3-10-lobed, the lobes 1-celled, 1-ovuled,

and seated around a central disk or receptacle and
becoming .sessile drupes, styles connate.

multifldra, DC. Glabrous shrub, 4-5 ft. or more
high: lvs. oblong-elliptical to oblanceolate-oblong:

petals .sessile; anthers as long as the filaments, opening
longitudinally, sepals in fr. about 4 lines long. Upjier

^m^'^:0^^:
ii n\i.'iH,,

(2318)
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Guinea. G.C. III. 40:212. J.H. III. 44:209. G.W. 2,

p. 328 —O. muUijlora is a greenhouse shrub cult, by
a few fanciers for its remarkable appearance when
in fr. The fls. are yellow, appear in spring, and are
borne to the number of 10-15 in racemes terminating
short lateral branches. The blossoms are short-lived,

but the calyx is persistent . Its o sepals are greenish in fl.,

but become a bright red in fr. The receptacle increases
until it becomes an inch or so thick, globular and bright
red. Upon it are borne black seedlike bodies, which
are the carpels. The red and black make a fine con-
trast. This plant is best prop, by half-ripened cuttings
struck in summer or autumn. It requires in England
a winter temperature of 48-00°, and summer tempera-
ture of 60-85°; soil, fibrous loam with plenty of
drainage.

O. atropurpiirea, DC, of the Cape, may occur now and then:
ehrub, 4-5 ft., with ovate denticulate Ivs.: calvx dark purple, petals
yeUow; fls. on 1-fld. stalks. J.F. 1:29. WiLHEI.M MlLLER.

L. H. B.f

OCHROCARPOS (Greek, yellow fruit). Incl. Caly-
sdccion. Gutlifcrse. Trees, of about 20 species, wide-
sjjread in the tropics, little known horticulturally. Lvs.
opposite or in 3's, coriaceous: fls. axiUary, polygamous,
the petals 4-7 or more; stamens indefinite, free or
somewhat connate, the filaments slender and anthers
erect; ovary 2-celled: fr. berry-like, with a few large
seeds. O. africanu^, Oliver, is a tree 40-50 ft. liigh: lvs.

large, oblong-eUiptical, with the midrib very prominent
beneath: fls. from the nodes of the fallen lvs., 1,'2 in.

diam., the petals half as long again as sepals; stamens
very many: fr. verj' large, several inches diam., with
yellow pulp. Upper Guinea. 0. obovalis, Safford, is the
chopag" of Guam, the wood of which is used in house-

construction (p. 1699, Vol. III). It is a medium-sized
tree, with opposite short-petioled obovate or oblong-
obovate entire lvs. rounded at the apex, and fragrant
white polygamous fls. borne laterally, single or clus-

*e''ed- L. H. B.

OCHROMA (named for the palcrwss of the fls.).

Bombamces. One tree of Trop. AJner., allied to Ceiba:
lvs. simple, angled or lobed: fls. large, terminal. O.
Lagopus, Swartz, is listed abroad but hardly a horti-

cultural subject; it is the corkwood or balsa of the W.
in<lies, from which canoes and other things are made,
the wood being very Ught, the bark yielding fiber: tree

W 40 ft. high: lvs. 5-7-lobed or only angular, nearly
entire or dentate, puberulous beneath: jietals 5-6 in.

long, yellowish white or brownish, somewhat sur-
passing the column of stamens, obovate and wavj',
clawed; calyx 5-lobed, subtended by a caducous
involucre of 3 parts; stamens comprising a column
which is topped by 1-celled anthers; stigma 5, exserted,
spiral: caps. 1 in. lonfe, 5-celled, with reddish brown
wool inside. L H B

OCHROSIA (name records the pale yellow color of
the fls.). Apocyndcese. Fifteen or more trees, extending
from the Mascarene Isls. eastward to Hawaii, little

known to cult.: lvs. scattered, whorled or opposite,
with numerous nerves, cori:iceous, entire, often large:
fls. in peduncled cymes, of medium size, often very
fragrant, mostly white, yellowish or cream-colored;
cal\-x .small, glandless, deeply 5-cleft; corolla salver-
form, the tube cylindrical and dilated at point of
in.sertion of stamens, the throat constricted and gla-

brous; di.sk small or wanting: carpels 2, distinct or con-
nate at ba.se, ripening into spreading few-seeded or
1-seeded drupes.—The species are grown somewhat
in tropical countries for the ornamental foliage and frs.

O. bfnbonica, Gmel., is an evergreen tree 20-30 ft., with stout
branches, glabrous: lvs. large, whorled, obovate, narrowed to a
petiole, rounded at apex, shining above: fls. white; corolla-linib
Hin. diam.: drvjpea about 2 in. long, bright red, considered to be
poisonous. Mascarene Isls. eastward.

—

(). dllptira, Labill.^O.
parviflora.

—

O. parri/ldra, Hemsl. (Cerbera parv-iflora, Forst.), is

a Pacific species, somewhat planted in Hawaii: 30-40 ft., evergreen,
with rough bark and cylindrical twigs: lvs. ternate quarternate,
crowded at ends of branches, oblong-lanceolate, acuminate, slii-
ning: fls. small, white: fr. 1 or 2 scarlet drupes, not edible.

—

O. sand-
wicensin. Gray, of Hawaii, is a small tree or large shrub, 10-2.5 ft
with long drooping branches; lvs. in 3's or 4's, long-oblong short-
anuminatc, shining above; fls. yellowish to cream-colored: drupes
dry, yellowish at maturity, not edible.

T H I<

OCIMUM (an old Greek name). Sometimes spelled
Ocymum. Labiatse. Sweet herbs. Sec Basil.
Annual and perennial, sometimes shrubby, with

opposite lvs.: fls. mostly small and white or whitish,
or yellow, usually 6 in each verticil and the verticils in
terminal or paniculate racemes; ealj'x deflexed in fr.,

unequal-toothed; corolla-tube usually not exceeding
the calyx, 2-lipped, the upper lip 4-lobed; stamens 4,
didynamous and declined; style shortly 2-cut: nutlets
ovoid or subglobose, smooth or punctate.—Species
about 60, in the warmer parts of the world. Little
known in cult, except in the basil, which is used as
seasoning and also grown for its verj- pleasing fragrance.
This is O. Basilicum, Linn., of Trop. Asia and Afr. and
Pacific islands: annual, glabrous or slightly pubescent,
much branched, 1-2 ft. high: lvs. petioled, ovate, entire
or toothed: fls. in moderately dense racemes, white or
more or less tinged purple; calyx becoming i4m- long,
and corolla li-liin. long; stamens .shghtly exserted.
O. minimum, Linn., the bush basil, is probably a small
cult, form of the foregoing. O. suave, Willd. (0. gratis-
.iimum var. suAi'e, Hook.), the tree basil of India, Ah..
and the E., is a shrub 4-8 ft. high, woody below and
much branched, the lvs. densely soft-tomentose on
both surfaces and in this differing from 0. gratissimum:
lvs. ovate, acute, crenate or coarse-toothed: corolki
whitish or purple-tinged, little exceeding the calyx, the
latter becoming J^in. long: racemes den.se and much
panicled, becoming 6-9 in. long.
Of the common basil (O. Basilicum) are forms of com-

pact habit, and others with purplish foliage; also with
crimped or wavy lvs. The basils are tender and should
not be trusted in the open ground until un,settled
weather is passed. The plants may be started indoors,
and transplanted to 6-10 in. apart in warm ground.
The herbage is cut when the plant is growing, and dried
in bundles; the plant, when cut off, gives a new crop
if it is not exhausted and if the soil is good. Roots may
be lifted for a winter supply of foliage. The very aro-
matic herbage is used for seasoning, and the plant was
once esteemed for medicinal properties. The oil is

used in the preparation of certain liquors. L H B

OCTOMERIA (from the Greek for eighl and pari,
referring to the poUinia). Orcliidacea: Epiphytic
herbs: .sts. cespitose: If. solitary, sessile or subsessile,
borne at the tips of the sts. : fls. smaU, clustered at the
b;i,se of the lvs.; sepals and petals similar, spreading;
labellum shorter than the sepals, strongly 3-lobed or
pandurate; column short; poUinia 8.—The foflowing
species are natives of Brazil.

arcuata, Rolfe. Sts. somewhat slender, clothed with
membranaceous sheaths: lvs. subsessile, brown-purple
on both sides when mature, lanceolate, sub-recurved,
fleshy: fls. bright yellow, solitary, sub-pendulous;
sepals and petals oblong, obtuse; labellum recurved,
lateral lobes erect, obtuse, middle lobe broadly triangu-
lar-ovate, disk bicarinate, keels and side lobes dark
purple.

decipiens, Dammer. Sts. 2-3-jointed, terete, clothed
with membranaceous sheaths: If. semi-terete; fls. fas-
ciculate, shortly pedicellate; sepals and petals ovate, the
lateral sepals slightly connate at base, yellow; labellum
triangular-ovate, elongated, 3-lobod; lateral lobes
rounded, erect; middle lobe yellow, di.sk bilamellate.

Oppenheimii, Dammer. Sts. about 2 in. long: If.

ovate-l:uicei)l:ite: fls. white; lateral .sepals connate at

ba.sc, lanceolate, acute; upper sepal lanceolate, acu-
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iniuato: petals lanceolate, labclluin lyrate, S-lobod,

floshv at%ase. otherwise hyaline, margin irregularly

ilenticulato, disk bioarinate. Oakes Ames.

ODONTADENIA (Greek, toothed glamls). Apocy-

uacu,. IKto belongs the tropical yellow-flowered

climlx-r sold as Diphdanu Harrisii, which rivals in

be-uitv the well-knowni groenliouse allamandas.

Tall shrubbv climbers or lianas: Ivs. opposite: cymes

loosc^ usually ample, rarely few-fld and scarcely

branched: eah-x .5-parlcd, the lobes remarkably blunt or

roundeil; corolla-lobes twisted in the ,.ointed bud ovcr-

lappinP to the right and twisted to t he eft
;
s aniens

fixed at the top of the narrow part ol the tube fls.

yellow, whereiis those of Dipladenia are yellow only in

throat if at all. The genus is further distinguished from

Dipladenia by the shape of the calyx-lobes and by the

cup-shaped group of toothed glands below the pistU.—

Species 20-25, Trop. S. Amer. and Cent. Amer.

erandiflora, Schum. (0. speciusa, Benth. Dipladhda

Hdrri.-ii, Hook.). Shrubby branched climber: largest

Ivs 10-1.") X 4-.=) in., oblong, tajiering, scarcely leathery,

feather-veined, often purplish beneath; petioles stout,

scarcely 1 in. long: racemes axillary and terminal;

pedicels red, often 1 in. long, curved downward ;
corolla-

tube with a roundish ba.se about i -jin. long and thick,

then suddenly constricted, then gradually widening into

a funnel-shaped fl. Brazil, Guiana, irimdad. B.M.

48-^5 —The fls. are fragrant, about 3 m. across, tunnel-

shaped, with 5 rounded, spreading lobes, and are more

or less streaked with red in the throat, at the base of the

lobes, and on the back of the tube. The treatment

for dipladenias (sec Dipladenia, Vol. II) should be

attemptcfl for Odontadenia, but O. grandiflora perhaps

grows at lower altitudes, and may require the treatment

usually given to hothouse vines.

O. niMa. MucU. Arg. (O. cordata, A. DC.) from Trop. S. Amer.,

is a t^-inine Rlabrous shrub with yellow corol a bearing a band of

vermilion below the middle o the narrow t"be: Ivs oblong or

elliDtie 4-6 in. long: fls. nodding on axillary pedicels, the tube

Sow and constricted at the colored part, the 5 lobes broad-ovate

and acute. It is referred to the genus Angadenia in B.M. »-^'5J l^-

nUida Miers), and is probably best understood when thus separated.

WiLHELM Miller.
L. H. B.t

ODONTIODA (compounded from Odontoghsswn and

Cochlioda) Orchidacex. A genus established to contain

the hybrids between Odontoglossum and Cochhoda.

The following are some of these hybrids: O. beechense

=0 Rolfea; x C. Noetzliana.—O. Bdhnhdffia (O. cir-

rhosumxC. vulcanica). Fls. blood-red, the sepals

and petals narrow, marked somewhat with white,

tinged slightly purple at base; lip with a yellow crest

with a few red spots.—O. Bdltonii=0. Yuylstekrae

X C. Noetzliana.—O. Brddshawix (O. orispum x G.

Noetzliana). Fls. resembling in shape those of the

first parent, but smaller; sepals and petals cmnabar-

scarlet; lip :3-lobed, whitish, the lobes scarlet-tipped,

and a spot of the same color in front of the yellow

crest. On. 71, p. .5.5. G.M. .56:337.-0. Bremi^
O Hanyanum x C. Gharlcsworthu.—O. ChdrLes-

worthii (0. Harryanum x C. Noetzliana). FLs. resem-

bling in shape those of the cochhoda, ruby-crimson,

exc<pt the spiny yellow crest. Gn. 72, p. 301. J.H.

III. .56:.583.—0. chelseiensis (O. crispum X C. vul-

canica). Us. intermediate in shape between those of

the parents, compactly arranged, carmine-rose, lightly

marbled with yellow on the sepals; lip light yellow,

3-lobed, the lobes tipped with carmine-rose, and a

flarker blotch in front of the crest. 0.11.17:48. G.M.
.52:70. Gn. 73, p. 112.

—

0. chessinglonenstK^O. Rolfeaj

X C. Noetzliana.

—

0. Co/jknonix=0. ardentissimum X
C. Noetzliana. O. 1013, p. 103.—''>'. CoTne>/dna=0.

Lambeauianum X G. Noetzliana.—0. Cravcnidrui (O. cor-

daturn y G. Noetzliana). Fls. more nearly resembling

in shape those of the cochhoda; sepals and petals red;

lip broafl, salmon-red, white in front, and with a yellow

ODONTOGLOSSUM

crest GM .51:2.5.-0. cuprea=-0. cristatum X C.

Noetzliana.-0. daJ(on«nsis=0. Phcebe x G. Noetz-

liana.—O. Devosddna (O. Edwardu X G. Noetzliana).

Panicle comptict; fls. crimson, the 3-lobed hp hghtej^t

the apex, and with a yeUow crest O.K. 16.41.—U,

cborlacun, (origin doubtful). Fls. medium-sized,

sciu-let; lip with pale yellow markings.—O. Horyi^U.

Andersonianum X C. Noetzliana.—(X gattonensis==0.

Kegcljanii x G. Noetzliana.-O. Goodsoni^ (ori^n

.loubtful). Fls. large, rosy, red, irregularly marked

with cream-color; crest
f,

I'P
yf'"^' p«°^"'?^.^l'

-

marked in front. G.G. III. 45:195. G.M. 53.302.

0. Graireana^O. Rossii majus X C.. Noetzhana.-

(7rata=0. tripudians X G. Noetzliana.—O. tieal-

onensis (O. eirrhosum X C. sangmnea). Fl|- ^h't^,

the sepals and petals oblong-lanceolate, suffused at

the apex and spotted below with rosy purple; lip ovate

spreading, aculninate and recurved at the rosy purple

anex B M. 8133.—0. Hemplinneana^O. eximium X

C. Noetzliana.—0. Hyednx^O. ardentissimum xG.
Noetzliana— ^^0=0. Lindenu X G. Noetzliana.

^ Sp^O.'"Queen Alexandra^' xG. Noetzliana.

—O. kcighleyends==0. eirrhosum X C Noetzliana.—O.

Lamhcauidna^O. Lambeauianum X C. fof^zliana^-

0. Lecdna=0. speotabile X G. Noetzliana.-O. Luletia-

0. luteo-purpureum X C. Noetzliana.-^. macuio-

tissima=0. amoenum x C, sangmnea.^. M<5s«^=

O. maoulatum x G. Noetzliana.—0.ne,)cnse=0. neva-

dense x G. Noetzliana.—0. oakwoodiensis==OdonUoaa,

Bradshawiffi X O. perouUum.-O. rawd^nensis=0.

ardentissimum X Odontioda ^Charlesworthui.— O.

R6lfei=0. Hunnewellianum X C. vulcamca.---0. rose-

fieldiensis (O. triumphans Mr de B. C^^'^wsW ^ C
NoetzUana . Fls. scarlet, slightly shaded yeUow hp

yeUow, red-tinged, the basal ridges bright yeUow.

GG III 49:308.-0. Sdnderai^O. percultum X G.

Noetzliana.—0. SchrMeri=0. crispum x Odontioda

Bradshawia?.-0. St^ymo^ra = Odiontioda Gharles-

worthii X Odiontioda Bradshawia. —0. Seymoura-

O. Ilroskinneri X G. vulcanica.—O. speciosa={n.—

0. Thwditcsii (O. Harryanum x G. vulcanica). Sepals

and petals bronzy claret; lip lilac-purple with a yeUow

crest J H. III. 57:147.-0. Vuylstekex (O. nobile x

C. Noetzliana). Fls. about 2K in. across; sepals and

petals ovate-lanceolate, with a crimson base, the upper

portion white with red spots, the margin pmk; lip

fidtUe-shaped, yellow at base, the rounded lateral

lobes crimson, the rounded middle lobe white, crimson-

spotted. B.M. 7990. R.B.33:169 Gn.6.5, p. 433^
O. wickhamensis^O. crispum X G. sangumea.-<>.

Wihonii = 0. Pescatorei X C. vulcamca.—O. lenobia.

G.C. III. 55:226. George V. Nash.

ODONTOCIDIUM (compounded from Odontoglos-

sum i^nd Oncidium). Orchiddce^. A genus estabhshed

to contain the hybrids between Odontoglossum and

"o! i;Xirda/u»ft=Odontoglossum Edwardu x Oncid-

ium serratum.—O. fo«.imdmtm=Odontoglossum cu-

rhosum x Oncidium Forbesu. G.M. 54:8/8.

ODONTOGLOSSUM (Greek, tooth-tongue; in allu-

sion to the cre.st on the labellum) . Orchiddcex. Orchids

which on account of their handsome flowers are great

favorites of cultivators. 0. crispum is one oi the tmest

of all orchids.
. , , , ^- „j o l„rl

Plants epiphytic, with short rhizomes and 2-lva.

pseudobulbs, often with sheathing Ivs at the base,

fls in few- to many-fld. racemes or panicles arising trom

the base of the pseudobulb; sepals and petals spreading,

free, or the lateral sepals rarely sonaewhat umt«d at

the base; base of the labellum ascending parallel to the

column and sometimes adnate to the latter; lateral

lobes small, often erect; middle lobe large, spreading,

variously .shaped; column elevate narrowed at^ he

base, longer than in Oncidium.—About 100 species,
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natives of the higher regions of the Andes from Mex.
and Guatemala to Colombia, Bolivia and Peru.

This genus is closely related to Oneidium and Mil-
tonia, some of the species of the latter being generally
cultivated as odontoglossums. These two genera are

easily distinguished from Odontoglossvnn by the label-

lum, which expands directly from the base of the

column. There is perhajis no genus of orchids in which
the species are more variable and more closely related

than in Odontoglo.ssum. Nmnerous varieties connect
the species by intermediate links, and the occurrence of

many natural hybrids makes the limitation of species in

this genus almost imjjossible. However much this may
add to the perplexity of the botanist, it gives the genus
an additional horticultural value and interest resulting

in the production of numerous garden hybrids and in

the selection of many varieties, one species, O. crispum,

having over a hundred named kinds.

Cultivation of odontoglossums.

Odontoglossums follow the high western movmtain
ranges from southern Mexico to southern Peru, and
usually grow at great altitudes. With few exceptions,

they are found in extremely moist situations where the

annual rainfall is excessive and the temperature more
or less even and cool throughout the year.

The extreme heat of our svunmer interferes somewhat
with the culture of odontoglossums in America, espe-

ciallj' those of the 0. crispum section, and it is neces-

sarj- to use every precaution diu'ing that season to

insure success.

A lean-to or half-span roof structure of northern
exposure, protected by a brick or stone wall on the

south side, and with ample means of ventilation, is best

suited to odontoglossum culture. Moreover, it should

be provided with rolling .shades elevated on framework
18 or 20 inches above the glass, to afford abundance of

light, free access of air and requisite shade, with the

additional assistance of keeping down the temperature
in summer. The interior is best fitted with solid beds,

if possible, but benches of stone flags or wood covered

with ashes or gravel an inch or two deep will answer
verj' well. These, with the floors, should be hosed

dow-n two or three times daily, to keep the house as

cool and ;is moist as possible.

Ventilation is highly essential at all times, especially

in dull or wet weather. When the atmosphere is over-

charged with moisture, the quantity must be governed

by outside conditions. Top ventilation is most satis-

factoi^-, because it allows the heated air to escape, gives

less direct draft on the plants, and does not have the

drj-ing effect produced by side currents.

The temperature during winter should never rise

above 65° F., even with mild sun heat, and may fall

to 48° or .50° at night, or even lower, without injury;

during summer it must be kept as low as the outside

temperature will admit. Fire heat should be dispensed

with as early as possible in spring.

Odontoglossums do well under pot culture, excepting

a few, such as 0. Londesborou<jhianum and 0. brevifolium,

with long creeping rhizomes; O. cilrosmum, which has
pendulous flower-scapes, and some of the smaller-grow-

ing species, such as the O. Ronsii section, which are

more easily cared for under basket culture.

Repotting should be attemled to in October and
November, never during the summer months. Chopped
fibrous peat, live sphagnum and clean decayed leaves

in ccjual quantity, well mixed together, afford a very

satisfactory compost. Abovit one-half of the pot space

should be devoted to drainage of charcoal or broken

potsherds. The plants should be finnly potted, leaving

the surface shghtly convex, thus elevating the ba.se of

the plant a little above the rim of the pot when finished.

The O. crispum section, which includes O. Coradinei,

O. gloriosum, O. cirrhosum, 0. luleo-purpureum, 0.

147

nobile, and kindred species, requires an abundance
of water at all sea,sons; in fact, the compost should
never dry out, and judicious light overhead syringing

once a day is beneficial in bright weather, but on very
wann days it should be applied in the evening, at the

same time allowing free ventilation to ensure good
atmospheric action. Weak liquid cow-manure during

the flowering period is also of assistance.

Species of the 0. grande section do not require so

much water at the roots as the 0. crispum type; the

compost should be allowed to dry out frequently. They
are also benefited by a little sun during winter. 0.

citrosmum is an exception to the genus as regards tem-
perature, and should be grown 10° wanner. It does
very well in the cattleya department, enjoys a good
supply of water at the roots at all seasons, and may be
easily induced to flower freely by giving it a sunny loca-

tion during winter.

Very few of the species can be satisfactorily propa-

gated by division; the trade depends principally on
fresh importation, and they come readily from seeds.

(See the article on Orchids, beginning page 2380, for dis-

cussing of seed-growing methods of orchids in general.)

Among the worst enemies of odontoglossums are

slugs and the small shell snails. They destroy the ten-

der flower-scapes, often attacking them even in the leaf-

sheath. A piece of cotton wrapped about the base of

the pseudobulb will afford a means of protection, and
many may be caught by distributing bits of apple,

potato, or saucers containing dry bran freely among the

plants. Look them over in the morning or evening with

a lantern. Robert M. Grey.

Cool odontoglossums.

There has been a large measure of success attained

in the culture of these Andean plants in several instances

and near the seashore, or during a cool summer season.

The plants do well under special conditions, such as a
structure facing north, with ample shade by using

roller-blinds a foot or more above the glass roof, and
by using a spray of water on very hot days either under
the benches or in the path, ejected with force to create

a spray and cause rapid evaporation. Perforated ijijjes

have been used, but these soon clog up and are inef-

fectual. It is best to turn off the spray at night as the

outside air will be cooler. It is best in winter to bring

the plants to a lighter house where they can get all the

sun in the dull months, as most of the growth is made
during the winter and needs to be well matured and
strong to carry the plants through the flowering period

of early summer months. In March, there are very

bright days when a little shade is necessary, and early

in April removal should be made to smnmer quarters

in the cooLhouse proper. One very hot summer has

been known to undo the upbuilding of several preceding

cool ones. Odontoglossums are freely raised from seeds

by the hybridist in Europe, but have never been raised

in the American collections. Their seeds germinate the

readiest of any orchids, coming up like grass in a few
weeks after sowing, but invariably go down again dur-

ing the heat of "dog days" in summer. The hybrids

imported seem to have more vigor, especially those

that have O. Twbile as a parent. One of the most
wonderful phases of the hybridists' work is seen in the

great variety produced, the proving up of the origin of

many suppo,sed species of Ileichenbach and others, the

reproduction of fine types from seeds true to themselves

in a measure, but usually with an admixture of the

poorest present, showing the very complex origin of our

most beautiful garden orchids :is they were found first.

The partial extinction of these odontoglossums by the

march of cultivation of coffee and other valuable crops

in the .-Vndes has no longer any terror to the cultivator,

cciually good fonns now being raised in gardens, and
sometimes flowered in months rather than years.

There is still the element of uncertainty as to what will
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ai>}H\U". as with the native iiiiixirteil i)ioces. Even the

oiii-e niix" native iiattirai hybrids are now iiroduced,

but from the finest types as jiarents, and sold now at

imnlest priees. It is too niueh to exi)e(t that the cul-

tivation of O. crispuin and other coollioiise sjiecies will

become pMieral until there is certainty of control of

tcmjH'rutiiR's in summer !is in winter. Good results

have biHMi pained by giving a weak solution of anuno-
niiim piiosphate, two ounces potassiiun nitrate, three

ounces to three gallons t>f water, using one oimce of this

stock solution to each gallon used for the plants. This
is knowii as the "Cookson formula," advocated by a
cultivator who noticed that o<lontoglossums flourished

in the vicinity of smoky cities, and it was traced to the

deiiosit of soot on the glass roofs carried by rain-water

into the cisterns to be used for the jilants. Rain-water
is seldom conserved here for watering orchids, but the

addition of this slight quantity of fertilizer seems to be
beneficial imd to take the jilace of the rain-water.

E. O. OltPET.
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SYNOPSIS OF SECTIONS.

A. FU. yfllow, variously spotted with brown, crimson, etc.

Section I. Ground-color of the labellum yellow...
Species 1-14

Section II. Ground-color of the labellum white,
rarely pale yellow or changing to yellow. Species 15-28

A.\. Fh. white, sometimes shaded with rose or cream, never
with a bright yellow or greenish yellow ground-color.

Section III. Plants not dwarf: fls. numerous, in
branched panicles much exceeding the Ivs

Species 29-34
Sectio.n IV. Plants manifestly of dwarf habit: fls.

few, in slender racemes, with the scape (and often
the whole infl.) shorter than the Ivs., rarely ex-
ceeding them Species 35-44

AAA. Fls. dark purple.

Section V. Fls. numerous, small, in large, branched
panicles Species 45

Section I.

A. Laltellum reniform, larger than the
restofthefl 1 Londesbor-

AA. Lalicllum oblong or fan-shaped, [oughianum
shorten than the sepals; apex
rounded, emarginate, or acute;
margin entire.

B. Apex rounded or emarginate.
c. Sepals Hub-rotund 2. brevifolium

CC. Sepals oblong to lanceolate.

D. Column with 3 blunt auri-
cles.

E. Fls. marked with red-
brown 3. grande

EE. Fls. marked with darker
yellow 4. Schlieperi-

DD. Column with 3 cirrhous |anum
teeth 5. Insleayi

(). Coradinei
Bu. Apex acute 7. Lindleyanum

.\.\.\. Labellum variously shaped, jim-
brintcly toothed, and having a (ream
pectinate crest 8. luteo-purpu-

!). facetum
A-\.\A. Labellum triangular or triangular-

oblong, long-acuminate 10. hebraicum
11. maculatum

AAA.\.\. Labellum lanceolate, cordate or has-
tate at base.

B. Column with rhomboid wings. . . 12, mirandum
BB. Colum.n with 3 subulate awns at

apex 13. gloriosum
14. odoratum

1. Londesboroughianum, Reichb. f. Pseudobulbs
roundish ovate, 1-2-lvd.: raceme 3-6 ft. long, bearing
as many iis 30 fls.; sepals oblong, undulate, apiculate;
petals obtuse, apiculate, wider; both light yellow, with
many abrujit, narrow, concentric brown markings;
blade of the labellum extending beyond the sepals, over
1 in. across, light yellow, with few brown blotches at

base. Autumn. Mcx. I.H. 30:497. Gn. 16, p. .502.

F.M. 1877:246.— .A. distinct plant resembling an oncid-
ium. Var. pardinum, Hort. Lip profusely dotted with
brownish crimson. Gn. 16, p. 503.

2. brevifolium, Lindl. (O. coronarium, Hort.). Plants
with leathery, ovate-oblong, spreading Ivs. and erect

racemes, about 1 ft. high, bearing 10-20 fls. 2-2 J^ in.

diam.; sepals subrotund-unguiculate, undulate; petals
similar, smaller; labelhun smaller than the sepals,

cuneate-emarginate, yellow in front, marked about the
column with yel-

low and purple, with fe

a 3-toothed tuber- jjgL

cle on the ba.se. ^ktf
Colombia. I.H. 21:

^^iS^-S^v

3.' grande, Lindl.^ .^izS^^^Uf^
Baby Orchid. Fig. ^ 'i#?"^C^ ^-'JP^J '^'
2.561 (redrawn from ^^ \ ^^^fifflr

'«''''' '" '

"The Garden"). \ ^\ ^pfW ^•%S Iv
Pseudobulbs 2-lvd.: 'i''i^ %i\ "^l | ,-"'.

,l]

twice as long as the ^'vr'^^''•<^^^mS| 4 ^\B^

ones keeled, yellow, "''fi^^^^ Wrij^.f '

banded with rich " ^^ii^Py miitj '€• ^
reddish brown

"''^'V i'
'' mIis^ww'

.spots; petals oblong, '*^^~"'''^skv> V;iJw^MIH»'
broader, obtuse, '•^:^^^^i^^>^iii^^!^^^'
subundulate, apex 25^1. odontoglossum grande.
yellow; labellum
almost rotund, apex slightly emarginate, yellow, banded
and spotted with rusty blotches, and with a large-lobed
tubercle on the claw. Autumn. Guatemala. B.M.
39.55. F.S. 1:24, 25. P.M. 8:49. Gn. 48, p. 219; 51:
118. G.C. in. .17:41 (abnormal fls.); 42:387.—

A

magnificent species with half-drooping racemes a
foot long, bearing few large, brilliantly colored fls. 5-6
in, diam.

4. Schlieperianum, Reichb. f. (O. Insleayi var. ma-
crdnlhum, Lindl.). Fls. on erect racemes, pale yellow, ,

blotched and barred with deeper yellow mostly on the
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lower half of the segiiis. Autumn. Costa Rica. G.C.
1S(35:1082; II. •25:2()9. F.S. 17, p. 78.—Resembles
a small pale O. gramk, but fine for summer flowering.

5. Insleayi, Lindl. (Onddium Indcayi, Barker). Lvs.
leathery, oblong, shorter than the raceme: fls. 3}^-4 in.

across, yellow, spotted with brow^l, borne in a stiff,

erect raceme; sepals and petals oblong, undulate, nearly

equal; labelhun shorter, ovate, retuse, sagittate and
tuberculate at base, orange-vellow, spotted with red-

dish brown. Oct.-Dec. Mex. F.S. 1:49. Gt. 39, p.
474.—Free-flowering. Resembles O. grandc. Var.
splendens, Reichb. f. Fls. larger, labcUum and segms.
clouded with brown, yellow onlv at the tip. Gn.
2.5:148. G.C. II. 2.5:305. Var. leopardinum, Hort. A
highly colored form: segms. pale yellow, heavily barred
with chestnut-brown. R.B. 14:61.

6. Coradinei, Reichb. f. (0. Lindleyanum, Reichb. f.

& Warscz. x O. crhpum, Lindl.). A supposed natural

hybrid with the habit of 0. crispum. Raceme arching,

few-fld.; fls. stellate, 3 in. across, dark sulfur-color,

with few chestnut-browni spots; sepals and petals

oblong, acuminate, undulate; labellum shorter, oblong-

acute, whitish, with a large oblong red-brown blotch

near the center and several smaller ones on the disk;

crest 3-toothed on each side. Winter. Colombia.
G.C. 1872:1008; 11.24:200; 25:269; 111.25:315.—
Resembles 0. triuniphans, but of more slender growth.
Var. superbum, Hort. A more robust variety with
richly colored fls.: jianide much branched, 2 ft. long.

Mex. Var. grandiflorum, Reichb. f . Fls. yellow, blotched
and spotted with dark brown, large and handsome.
Colombia.

7. Lindleyanum, Reichb. f. & Warscz. Lvs. linear:

raceme lax; fls. 2-3 in. across, thin; sepals and petals

yellow, blotchetl and striped with brown; lateral lobes

of the labellum small, white, with purple spots; middle
lobe red-brown, tipped with yellow. Spring. Colombia.
—A variable species, supposed to be the parent of many
hybrids.

8. l&teo-purp&reum, Lindl. Lvs. ensiform, narrowed
at base: fls. showy, 2-3 in. across, in a robust horizontal

raceme ; .sepals ovate-oblong, undulate, brownish puqjle,

with a yellow margin; petals similar, toothed and
spotted with puriile-brown; labellum quadrifid, cor-

date or oblong, fimbriate, yeUow, spotted with purjile

and rose; crest on the claw pectinate. Winter and
spring. Colombia. G.C. II. 21:585. G.W. 2, p. Gil.

-—Owing to its wide geographical scope, this species is

extremely variable. A very imxed progeny has resulted

from the crossing of this with other species, and the

intermixture of the descendants. Var. radiatum, Hort.

(O. radidlum, Reichb. f.). Sepals and petals narrow,

yellow, heavily spotted with dark brown; labellum

expanded in front, white, shading into a brownish
blotch at base. G.C. II. 25:76, 140. Var. crispatum,

Reichb. f. Front half of the labeUum convolute into

deep folds, fimbriate. G.C. III. .5:233. Not advertised.

^ar. sceptrum, Reichb. f . Sepals creamy yellow, barred

and washed with brown
;
petals broader-toothed, densely

spotted with brown; labellum whitish. I.H. 18:73;

37:99. Not advertised. Var. hystrix, Hort. (0.

hf/strix, Hort.). Labellum much fringed, and crests

very spiny.

9. facetum, Reichb. f. (O. HdUii, Lindl. x 0. liileo-

purpureum, Lindl.). Natural hybrid: sepals lanceolate,

straight, light yellow, with very large cinnamon-colored
blotches; petals lanceolate, straight, finely toothed, with
numerous small spots; labellum almost circular, short,

finely fringed, convolute, undulate, light yellow, with a
semicircle of radiating keels, some of which are fringed

and in front of which is a horseshoe-shaped spot.

10. hebraicum, Reichb. f. (O. cridalum, Lindl. x O.

ciTTbmum, Lindl.). Natural hybri<l: fls. iYi in. across,

borne in a panicle; .sepals lanceolate; petals wider, undu-

late, all prettily marked, lemon-yellow, whitish in the
center and spotted with red-brown markings suggest-
ing Hebrew characters; labellum triangular or oblong,
actiminate, erose-dentate, darker yellow toward the
base, with a large maroon blotch and several smaller
ones. Winter. Colombia. Gn. 21:.386. G.C. II. 16:

173. Var. aspersum, Rolfe. Diifers slightly from the
type in its lax racemes of golden yellow fls., blotched
with i)uri)le-brown.

11. maculatum, La Llave & Lex. Pseudobulbs ovate,
1-lvd.: lvs. lanceolate, acute, 6-8 in. long: raceme pen-
dulous, loosely many-fld., longer than the lvs.; sepals
narrowly linear or lance-oblong, acvnninate, brown;
petals ovate-lanceolate, acuminate, undulate, yellow,
spotted with brown; labellum wide triangular, acumi-
nate, crisp, yellow, brown-spotted, claw short, 2-crested;
column white. Mex. B.M. 6455 (not 4878, which is 0.
cordaluin, Lindl.). B.R. 26:30.—Fls. freely in June.
Racemes a foot long, with stellate fls. 3 in. diam. Var.
Thompsonianum, Hort. Infl. vigorous, the fls. 3-3 J4
in. across; sepals salmon-brown, yellow-margined;
petals and lip pale yellow, brown-blotched. G.C. HI.
30:77. G.M. 44:547. Var. splendens and var. superbum
are recommended.

12. mirandum, Reichb. f. Lvs. lanceolate: raceme
stiff, 1-sided; sepals and petals lanceolate-acuminate,
almost wholly red-brown, with yellow margins; label-

lum linear-lanceolate, similarly marked, and having a
few purple lines at base, callus honied; wings of the
column rhomboid-serrate. Colombia.

13. gloriSsum, Lind. & Reichb. f. Fls. pallid ochre,

sjiotted with brown, paniculate; sepals and petals

oblong-ligulate, acuminate; labellum lanceolate - acu-
minate, cordate at base, denticulate, about as long as

the petals; claw with a 4-lobed, 4-toothed callus;

column toothed below the middle. Colombia. G.C.
1865:578; II. 24:680.

14. odoratum, Lindl. Pseudobulbs 2-3 in. long, nar-
rowly ovoid, compressed: lvs. 1 ft. long, narrowly ensi-

form: panicle sometimes 2-3 ft. long, copiously
branched and many-fld.; fls. 1J4-2 in. across, dull

golden yellow, blotched with brownish red; sepals and
jietals similar, narrowly lanceolate, acuminate, waved;
labellum hastate, lateral lobes short, rounded; terminal
lobe broadly subulate, narrowed, pubescent, waved;
disk with 2 pairs of longitudinal, obtuse, erect teeth.

Winter and .spring. Mex. B.M. 6.502. G.C. II. 15:337.
Var. latemaculatum, Andre. Fls. larger; spots purj^le-

brown, larger and more intense. July, Aug. I.H.

17:39. Gt. 37, p. 492. Free-flowering.

Section II.

A. Labellum more or less conslricled in
the middle, fiddle-shaped.

B. Column not winged, but having 2
projecting horns at the apex 15. constrictum

KB. Column ivinged; wings pectinate or

consisting of few decuri'cd spines. 16. Hallii

Biiu. Column winged; wings toothed or

entire.

c. Crest obsolete, 6-ridged 17. Iceve

cc. Crest falcate-pectinate 18. Wallisii

ccc. Crest of radiating keels toothed or

entire 19. tripudians
20. Harryanum

cccc. Crest a bifid callosity 21. nevadense
22. Sanderianum

AA. LnJtellum with an ovate or ofdon{f

blade, often cordate at the fta.sr.

B. Lateral Infies not upright; labellum
with a toothed crest 2.S. triumphans

24. aspersum
25. cristatum

BB. Lateral lobes on the claw fleshy,

upright; labellum with obtuse
crest or none 2^\. cordatum

27. bictoniense
AAA. Labellum hastate. .

.

2S. hastilabium
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lo. constrictum, Liiull. Lvs. linoui-Uuicoohitc, plon-

Cato: paiiiilo lonp, slomior, loosely bianchoil; lis.

1-11-4 "*I sppiJs !i"<l pi'tiils nearly similar, oblonj;-

huKwlato. aeuiuinaK', briKht yelK)\v, blotched witli

onuiiti^-browii ; lal>elluin fuKlU^slia])e(l, with rounded or

truneatc, apieulate lilade, white, with a rose-colored

blotch on each side, toothed. \'enezucla. B.M. .')73().

—

Small-fld., but a profuse bloomer, often bearinj; 4-5

many-tld. i)anicles 1-1 '2 ft. hi length. Var. castaneum,
Hort. Spots on sepals and petals covering nearly the
entire surfaee. I.H. 35:60.

IG. Hfillii, T.indl. Lvs. a foot long, ensiforni, nar-
rv)wed at tiie ba.s(^: scape 1-2 ft. long, with a niany-fld.

niceine of equal lengt h ; fls. 3 iii. across ; seiials and pet als

spreading, subsimilar, oblong-lanceolate, long-acumi-
nate with recurved i>oint.s, golden yellow, with trans-

verse bands and .spots of yellowish bromi; labelluni

2562. Odontoglossum
crispum. (XJi). No. 34.

white, with a blood-red spot on the middle lobe and few
spots on the latt^ral ones, erose-dentate, midlobe emar-
ginate, with a short awii in the sinus, with 2 spinous
crests on the claw. .July. Ecuador. R.M. ()237. I.H.

18:58. F.S. 17, p. SI. 'G.C. 1865:902; II. 25:140.—
The spots on the labellum are .sometimes scattered.

17. lafeve, Lindl. (O. Rcicfi/:nhedmii, Lind. & Reichb.
f.). Lvs. 0-10 in. long, oblong-lanceolate: .sejjals and
petals oblong-linear, acute, jilane, yellow, blotched with
cinnamon; labellum smaller, wliitx^ in front, violet on
the upfKjr half. Sfjring. (Juat^'mala. B.M. (J205. I.H.
6:213. B.R. :iO:30.—Plants bear 4-0 strict, stout pani-
cles, 3 ft. long, with numerous fls. 2 in. diam. Not
much est<Mrmed.

18. Wailisii, Lind. & Reichb. f. (O. hellulum, Hort.).
Lv.s. linear-lanceolate: sepaLs and petals ligulatc, hf)ney-
colored, marked with brown streaks; labellum white,
with a violaJMJOUS anterior part and marked with similar
Streaks at the base, with :i-falcate calli on the bij-se.

Dec. Colombia. I.H. 18:.50; .38:127.—Elegant, with

slender, drooping, mostly \mbranched racemes, bear-
ing few large tls.

19. tripftdians, Reichb. f. & Warscz. Lvs. 7-9 in.

long, linear-lanceolate: raceme stiff, erect, longer than
the lvs., S-lO-fld.; fls. 2 in. across, duU yellow-green on
the back; sepals oblong-acute or subacuminate, dark
brown, with yellowish green tii)S and bases; petals simi-
lar, with yellowish bands; labelluni short, panduriform,
as long as the segnis., white, with rose-colored blotches,
with about 10 keels radiating from the disk; lateral

lobes rounded, crenulate; central lobe subreniform,
erose-dentate. Peru. B.M. 0029. P.M. 1876:208;
1880:407. O. 1900, p. 28.

Var. Harryanum, Reichb. f. Sepals and petals almost
blackish inside, tipjied with light yellow, with a few
similar marks at the base of the petal; labellum
light j'ellow, with the base covered with rich mauve
purple.

20. Harryanum, Reichb. f . Lvs. about 2, oblong-ligu-

late, obtuse, 6-12 in. long: raceme uji to 3 ft. long, bear-
ing 0-12 large fls.; sepals and petals ligulate-oblong,

acute, wavy, brown with irregular, transverse, greenish
yellow markings; the petals project forward; labellum
large, flat, undulate, somewhat panduriform, lower half

white, changing to yellow; upper half brownish marked
with mauve lines and having about 7 serrated crests;

column with 2 very small toothed wings. Colombia.
Gn. ,33:70. G.C. III. 2:109. Same as var. of No. 19(?).

21. nevadense, Reichb. f. Pseudobulbs ovate, acumi-
nate: lvs. linear-lanceolate, base narrow, keeled: sepals

and petals similar, lanceolate, long-acuminate, dark
brown with a golden margin, outside dark green; limb
of the labeUum wide, hastate, deflexed, fimbriate, white-
.spotted; apex acute, subincurvcd, appendage on the
claw bifid. Spring. Colombia. I.H. 17:45. Gn. 19, p. 425;

32, p. .589; 39, p. 2.50. G.C. II. 16:401; 24:201. G.
10:415.—A showy plant, with slender, arching, (5-10-

fld. panicles, and fls.
3-4i'2 in. across.

22. Sanderianum, Reichb. f. Resembling 0. neixv-

dense. Fls. stellate; sepals and petals lanceolate, acu-
minate, yellow, with numerous chocolate-brown mark-
ings; labellum cuneate, panduriform, apieulate, toothed,

white or pale yellow, with a purple blotch in front;

lateral lobes erect. Early spring. Trop. Amer.—Free-
flowering.

23. triiimphans, Reichb. f. Pseudobulbs 3^ in. long:

lvs. obkjng-lanceolate, 1-1}^ ft. long: scape arching,

branched and many-fld., 2-3 ft. long: fls. 3-4 in. across;

sepals and petals lance-oblong, subacuminate, undulate,

yellow, blotched with deep crimson-brown; labellum

ovate, cordate, acute, toothed and undulate, white with
a roseate tip; crest of yellow or white teeth. March,
April. Colombia. I.H. 10:009. G.C. 1807:510; II.

24:205;25:141;III. 27:213 (var.) R.B. 18:121. G.M.
34:89. F. 1877:217. G. 28:185.

24. aspersum, Reichb. f. (0. maculalum, La
Llave & Lex. x 0. Rdssii, Lindl.). Natural hybrid: lvs.

oblong, acute: raceme few-fld.; sepals ligulate, acute,

keeled, pale yellow, mottled with numerous brown
blotches; petals oblong, acute, much broader, similar

in color; labellum with a cordate, acute blade wholly
whitish, callus toothed, yellow, with brown lines,

pubescent. Feb., March.—Free-flowering.

25. cristStum, Lindl. (Onddium cristatum, Beer).

Lvs. linear-lanceolate, a little shorter than the many-fld.

scape: sepals and petals lanceolate-acuminate, yellow,

spotted with brown; labellum oblong-lanceolate, white;

apex and margin brown, with purple stria;, with a
digitate crest on the disk; wings of the column semi-

ovat(! or subquadrate. Peru. I.H. 17:21. Var. Day-
inum, Reichb. This is colored like the tyTje, but the

lip is rhomboid, apieulate, serrate, and the teeth of the
crests on the labellum cross each other like the bristles

on the nearly closed leaf of Diomea muscipula.
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26. cordatum, Lindl. Pseudobulbs oblong, 1-lvd.:

Ivs. oblong, acuto, 6-8 in. long: fls. large and handsome,
with the sepals and petals yellowish green, richly

blotched with brown; labellum cordate, acuminate,
subcrenate, white, with a purjjlish crest at base and
spotted with brown on the limb; sepals lance-linear,

acuminate; petals broader and longer, undulate. Mex.
B.M. 4878 (as 0. wocHtoHw). I.H. 26:355. P.M. 13:

147. Gn. 27:46. F.C. 3:100.—St. 2-3 ft. high: few
or many-fid.

27. bictoniense, Lindl. Pseudobulbs oblong, 2-3 in.

long, 2-3-lvd.: Ivs. 1 ft. long, ensifomi, undulate,
spreading: raceme 3 ft. long; fls. 1'2 in. across; sepals

and petals subequal, linear-lanceolate, greenish yellow,

blotched with bro%\'n; claw of the labellum bilamellate,

blade cordate, acuminate, undulate, white or roseate.

Autumn. Guatemala. B.M. 3812 (as Zygopetalum
africanum)

.

—This was the first odontoglossum to reach
England in a living state. It is free-flowering, but not
so good as plants subsequently Intro. Var. album,
Hort. Like the type, but labellum pure white instead of

wine-red; sepals and petals browni. I.H. 19:91.

Var. splendens, Cb. Lem. Labellum rose-lUac; other
segms. spotted. Seems to be like the type, with more
pronounced color. I.H. 12:449.

28. hastilabium, Lindl. Lvs. hnear-oblong: scape
132-2 ft.; bracts long, deciduous; fls. numerous, large,

handsome, varied viith pale green, purple and white,

fragrant ; sepals and petals spreading, lanceolate, very
acuminate, pale green, with transverse purple dots and
lines; labellum large, the lateral lobes forming 2 horns
at b;ise, the central one with a purple, crested claw, and
orbicular-ovate, white, acute blade; column slender,

winged, purple. Summer. Colombia. B.M. 4272.

G.W. 13, p. 620.

Section III.

A. Column without wings 29. ramosissi-
[mum

AA. Column with 2 spreading awns 30. naevium
31. cirrhosum

AAA. Column pluricirrhose; segms. lanceo-
late 32. Ruckerianum

AAAA. Column with fimbriate or toothed

wings; segms. ovate or rhomboid . . . 33. nobile
34. crispum

29. ramosissimum, Lindl. Lvs. linear-oblong, acute,

1 ft. long: panicle much branched and many-fid., 2 ft.

long; fls. 2 in. across, white, spotted with pale purple

or violet; sepals and petals very undulate, narrowly
ligulate, the latter wider; labellum rhomboid, acumi-
nate, cordate at base, crested, tomentose. March,
April. Colombia. J.H. III. 29:77. I.H. 40:170 (var.

ccelesle, Lind. & Rod.).—A distinct and beautiful plant

whose fls. have been likened to large spiders.

30. njevium, Lindl. & Paxt. Pseudobulbs oblong:

lvs. thin, lanceolate: panicle erect, arching, much
branched, bearing numerous star-shaped fls.; sepals

and petals 2 in. long, narrowly lanceolate, beautifully

crenate-undulate, white, jirofusely spotted with rose-

purple; labellum shaped nearly like the petals, shorter

and broader, with 2 large crests on the yellow base.

May, .June. Colombia: F.S. 6:.';94. (!.M. 31:559.

B.M. 8097.—Closely allied to (). cirrhosum.

31. cirrhSsum, Lindl. Pseudobulbs lanceolate, com-
pressed, 2-3 in. long: lvs. 4-6 in. long, linear-ensiform,

leathery: panicle often over 2 ft. long, drooping, or

inclined; fls. 3 in. across, snow-white, blotched with

crimson or brown, base of the labellum yellow, with
brown lines at the sides; sepals narrowly lanceolate,

ending in long, curved points; petals wi<ler; lal)cllum

two-thirds the length of the petals, with 2 ciliate lateral

lobes and a narrow acuminate middle lobe. April,

May. Ecuador, Peni. B.M. 6317, I.H. 25:301. Gt.
41:1.383. Gn. 9, p, 401; 16, p. 19. G.C. II. 5:.')01, 503;

9: ISl; 25: 12. F.M. 1876:222.—This species sometimes
produces stout few-fld. sts., which should be cut to

save the vigor of the plant.

32. Ruckerianum, Reichb. f. Related to O. crispum:
sepals and jjctals lanceolate, acute, creamy white, bor-

dered with violet and s])otted with brown, waved;
labellum rather narrow, oblong, angular-lobed on each
side of the base, yellow at base, with few chestnut-
brown blotches; callus rhomboid serrate. Colombia.
G.C. 1873:105; II. 24:204, 748 (var. insigne). J.H. III.

30:455 (var. .^phnden.'i).

33. nobile, Reichb. f. (O. Pescalbrei, Lind.). Pseudo-
bulbs ovate, bearing 2 strap-shaped lvs. : panicle 2-3 ft.

long, diffuse, bearing mmierous white, membranaceous
fls. .-ilightly tinged with rose; sepals ovate-oblong, slightly

undulate; petals similar but much wider; labellum

cordate-oblong, panduratc, with a yellow fimbriate

crest and a few rose-colored spots. Spring. Colombia.
F.S. 16:1624. I.H. 28:407. Gn. 21:216 (as O. excel-

lens). G.C. II. 24:212; 111.3:245; 7:200; 25:69.; 35:

131. A.F. 5:183. .I.F. 4:331. J.H. III. 60:389. G. 31:

285; 36:.307.—A fine species producing numerous large,

erect panicles. Var. Veitchianum, Reichb. f . Like the

type, but the parts of the fl. have large, crimson-pur-

ple spots. Gn. 26 : 1 12.

34. crispum, Lindl. (0. Blunlii, Reichb. f. O. Ale:c-

dndrae, Batem.). Figs. 2562 and 2563. Pseudobulbs
ovate,

M^m

2563. Habit sketch of Odontoglossum
crispum.

c o in-
pressed, about 3
in.long:lvs.linear,

1 ft. long: panicles

rather short, but
attaining a length
of 2,1 2 ft., with few
short branches
and crowded fls.

;

fls. white, vari-

ously spotted with
crimson, brown,
etc., or tinged with
rose,2-3 in. across;

sepals ovate to
ovate - lanceolate,

often undulate;
petals ovate to

rhomboid, toothed and undulate-crisp; labellum oblong-
ovate, fringed with teeth, wavy and crisp. Fls. are )iro-

duced at any season of the year. Colombia. F.S. 16:
1652. Gn. 4, p. 241; 20:12; 21, p. 95; 23, p. 210; 40,

p. 596; 46, p. 149; .5.3, p. 297. R.B. 21:3. Gng. 6:24;
16:133. J.H. III. 34:499; 49:329; 62:449. G.C. III.

21:379; 23:16.5, .390; 25:67, 179, 187; 43:4. A.F. 13:
34. F.E. 9:327. G. 4:619; 9:223; 24:6tV2; 26:198. :35:

333. G.M. .50:.527. G.Z. 21, p. 145. O. 1910. p. 24.

C.L.A. 10:413; 20, Aug., p. 44.—As was stated in the
introduction, this species has probably more than 100
named varieties. Many besides those cited have been
figured in horticultural and botanical works. Very few
varieties are found in American trade lists, but some
of the most distinct are given below:

Var. Andersonianum, Hort. (O. Andersonianum,
Reichb. f.). Fls. creamy white, with broad, longitudinal
bands of cinnamon. F.M. 1872:45. G.C. II. 24:6S0,

681; III. 17:739. G.W. 1.3, p. 619.—Listed in Amer.

Var. apiatum, Ballantyne. Fls. very large; sepals

and petals laciniate on the edges, white, ivith rich choco-
late-brown blotches. G.C. III. 15:375.

Var. Ashworthianum, O'Brien. Fls. almost entirely

rose-i)ur]ile, with white margins and a few white marks
on the sepals and petals. G.C. III. 19:197.

V.ar. Cooksoniae, Hort. Fls. 4 in. across, the segms.
fringed and heavily tinged with purjile on back, the

face jiure white around the column, the margins white,

tinged jjurple in i)laces, the .segms. with a large central
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purpU'-ivd blotch, surrouiidctl with smiUler blotches.

G.C. 111.33:109.

\'ar. Fowleriftniiin.Ilort. Fls. white, the sepals with
2 lann' irrcdular niby-<'rinison blotches and smaller

purple ones, the petals with large ruby-erirason bk)tt'lies

separated bv narrow white lines; lij) erimpcd, i)nrplo-

luarked, the crest yellow. G.C. 111. 41 :278; 45:211.

Var. Gouvilleanum, .Vndre. Fls. large, white; petals

irregularly toothed, with few small crimson blotches;

sop:Us heavily blotched. K.ll. 1888:132.

\'ar. Grairianum, Ilort. Sepals anil ))ctals for most
p.irt a plowing yellowish rose, the margins white with a
few wlute inward-running lines; crest yellow. G.C. III.

33:407.

Var guttattim, Hort. (O. Alcrilndrsc var. gutlatum,

Hook.). Sepals linear-oblong, with several pale puqile
blotches; petals broader, similarly spotted; labellum
oblong-quadrate, contracted in the mitldle, sjiotteil with
rose and having a large rose patch on the disk. B.M.
.j(j97.

Var. BLflrthausii, Ilort. Sepals and petals strongly
toothed, pure white or tinted in places on the margins,
with several large irregular, more or less confluent bright
piuTile central blotches; hp marked with red-brown.
CO. 1 s.

Var. Lehmanni, Hort. Labellum broadly ovate,
bright ruby-retl, broadly edged with white; crest yellow;
sepals and petals tinged with rose, with few red spots.

G.C. III. 24:147.—In American trade.

\'ar. Lticiani, Hort. Sepals and petals violet on back,
marked on face with large irregular purple-brown
blotches. CO. Is.

Var. maculatum, Hort. Fls. white, spotted with pur-
plish brown; petals suborbicular, laciniate-toothed.
G.C. III. 1(5:248.

Var. Mariae, Andr6. Fls. pure white, except a few
red spots on the base of the sepals. I.H. 25:325.

2564. OdoQtoglossum Cervantesii var. decorum. ( X H)

Var. Mundy^num, Hort. Fls. white, rose-purple
tinged, heavily blotched with chestnut or red-brown,
the cent(;r of lip bright yellow. G.C III. 27:117.

Var. Pittiinum, Hort. Fls. white, slightly rose-tinged,
the acuminate sepals and petals heavily blotched with
rwl-brown, the ba<;k heavily tinged with i)uri)le; lip
with a yellow cr&st marked with reddish lines and
browTi-sjxHted. G.C III. 30:1.54. G.M. 40:212.

Var. purpurascens, Hort. Fls. heavily tinged with
rose-nurfile, the dorsal .sepal and petals with numerous
small well-<Jefiried reddish p\ir])le spots, the spots on
the lateral sepals obscured by the coloring; lij) white
with reddi-sh blotches in front, the crest yellow, with a

few reddish lines. G.C. III. 29:233. G.M. 46:391.
.I.H. 111.42:275.

\ ar. Sanderae, Hort. Fls. pur])le-tinted, heavily
blotched with reddish orange-brown. G.C. III. 33:416.

J. 11.111.43:3.

Var. Schroederi, Hort. Fls. with 1 or 2 large and sev-

eral small, browiiish red spots on the white segms.
Advertised in Amer.

Var. Trianae, Hort. (0. Alcxdndrse var. Trianse,

Hook.). Dorsal sepals with a single roseate spot; lateral

sepals suffused and sjiottcd with rose; petals pure white;
labellum with a large 2-lobed spot. B.M. 5(591.

Var. Veitchianum, Hort. Sepals ovate, undulate,
white, with several browTiish crimson spots; petals

broader, color like the sepals but mostly in one large

central blotch; margins imdulate and toothed. G.C.
III. 1:799. F. 1884:177. G.Z. 30:217.

Section IV.

A. Sepals and petals similarly colored,

B. Column without wings.
c. Pseudobulbs compressed and

edged.
D. Labellum white or colored like

the petals 35. madrense
id. nebulosum

DD. Labellum violet 37. Krameri
CC. Pseudobtdbs smooth, terete 3.S. Oerstedii

BB. Column with entire wings 39. Cervantesii
BBB. Column with toothed or crenate

wings,
c. Labellum reniform 40. citrosmum

CC. Labellum oblong-quadrate 41. pulchellum
42. Egertonii

AA. Sepals and petah dissimilar in color. .43. Rossii
44. Dawson-

[ianum

35. madrense, Rcichb. f. (0. maxillarc, Hook.).
Pseudobulbs long-ovoid: Ivs. strap-shaped, 10 in. long:
fls. 2J'2 in. across, 4-10 in a raceme; sepals and petals
lanceolate, keeled, white, with a purple blotch at the
base; labellum shorter than the sepals, the lateral lobes
forming 2 acute recurved appendages on the claw, mid-
dle lobe trowel-shaped, white, mth a yellow base and
an orange blotch. Summer. Mex. B.M. 6144. I.H.
30:480. F.M. 1875:158. Gn. 10, p. 443. G.C. II.

25:116 (seed-pod). G.M. 39:117." G. 2:535.

36. nebulfisum, Lindl. (0. maxillarc, Lindl.). Pseu-
dobulbs 2-.3-lvd.: Ivs. oblong, acute, 9 in. long: scape
about as long as the Ivs., .5-6-fld.; fls. 3 in. across, pure
white, with the bases of all the parts profu.sely spotted
with brown; sepals membranaceous, oblong; petals
similar but wider, all pubescent at the base; labellum
with 2 large, erect lobes on the yellow claw; Umb ovate,
acute, dentate, pubescent. Mex., at an elevation of

10,000 ft. 1.11.6:200. G.C 1867:.572; II, 25:.597.

Not B.M. 6144, which is O. madrense. Var. candidulum,
Reichb. f. Sepals and petals pure white, with a brown
blotch and a few spots on the labellum. G.C. 1867:
710; II. 25:.596. Var. guttatum, Reichb. f. Sepals and
petals spotted to above the middle. I.H. 31:524.

37. Krameri, Reichb. f. Pseudobulbs subrotund,
compressed and sharply 2-edged, 1-lvd.: Ivs. 7-9 in.

long, 1 J^2-2 in. broad, keeled : scape 4-8 in. long, inclined
or pendulous, .3-.5-fld.; fls. I'o in. diam.; sepals and
petals .subetiual, oblong-acute, pale violet-red in the
center, with broad white margins; labellum with a
stout yellow excavated claw bearing 2 erect calli; midille
lobe subquadrate, 2-lobed, pale violet, with white and
brown streaks at ba.se. Costa Rica and Mex. B.M.
.5778. I.H.32:.562. F.S. 23:2469. G.C. 1868:98; II.

25:7.56.

38. Oerstedii, Reichb. f. Plants small: Ivs. linear-
olilong, 4-5 in. long, narrowed to .a petiole: raceme sub-
iM-ect, few-fld.; fls. 1 '2 in. across, white, with the base of
the labelkun golden yellow; sepals and petals broadly
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oblong, the latter narrowed to a short claw; labellum
sessile; lateral lobes small, auriculate; middle lobe sub-
orbipular, plane, deeply bifid. Feb.-May. Costa Rioa.
B.M. 6820. Gn. 26:160. G.C. II. 7:811; 25:757; III.

19:77. G. 28:261.

39. Cervantesii, La Llave & Lex. (0. mcmbrandceum,
Lindl.). Pseudobulb.-^ usually -1-angled, 2 in. long, bear-
ing a single oblong If. 4-6 in. long: scape sheathed with
large bracts, bearing 2-6 membranaceous fls.; fls. 2 in.

across, pure white, with transverse streaks

of red near the bases of the scgms.; sepals

broadly lanceolate to oblong; petals ovate-
rotund; labellum with a yellow claw;
lateral lobes small; middle lobe large,

broatlly cordate. Fls. produced in winter,

very fragrant and lasting several weeks.
Mex. B.M. 4923. B.R. 31:36; 32:34. I.H.
1:12. P.M. 12:193. Gn. 19, p. 333; 32,

p. 323. G.C. II. 15:7.53. F. 1881, p. 43.

Var. majus, Hort. Fls. larger, with brighter
spots. I.H. 25:313. Var. decorum, Hort.
Fig. 2564. Fls. large, spotted inside and
outside with bright red. I.H. 36:90. Gn.
32:322. J.H. III. :?0:423. F.M. 1877:
254. Var. Andersonii. Hort. Fls. white;
base of the sepals and petals barred with
reddish brown; label-

lum bordered w'ith

spots of the same
color. Mex.

40. citrosmum,
Lindl. Fig. 2565.
Pseudobulbs subro-
tund, compressed, smooth, 1-

Ivd.: Ivs. oblong, obtuse, thick,

somewhat shorter than the
raceme: scape pendent, 8-12-fid.;

fls. large and full in outUne, 3 in.

across, whit« to rose, with a
violet labellum ; sepals and petals

oblong, obtuse; labellum un-
guiculate, reniform. May, June.
Guatemala. B.R. 29:3. R.B.
21:265. F.S. 6:633. A.F. 35:
480. Gn.W. 18:545. J.F. 1:90.

J.H. III. 51:27. Var. album,
Veitch. Fls. white, except the
yellow claw of the labeUum. Gn.
24:414. Var. rosellum, Lem.
Fls. rose-colored, except the yel-

low claw of the labcUum. I.H.
2:.59. Var. roseum, Veitch.

Blade of the labellum deep rose.

Var. punctatum, Veitch. Fls.

pale rose ; sepals and petals

spotted with purple. A variety

called maximum is also adver-
tised.

41. pulchellum, Batem. Pseu-
dobulbs oblong, compressed, 2-lvd.: Ivs. grass-like,

rather stiff or rigid, 9-12 in. long: scape weak, &-7-fld.;

fls. white, except the yellow crest of the labelhnn; sepals

ovate, acute; petals obovate, acute, somewhat undulate;
lateral lobes of the labellum triangular, middle lobe
oblong, subquadrate, apex recurved; column very short,

with 3 fimbriate wings. Spring. Guatemala. B.M.
4104. B.R. 27:48. O. 1912, p. 1.50. G. 33:1.53.—Easily
grown, and never fails to blos.som. The fl.-spikes sug-
gest the lily-of-the-valley. Fragrant. Var. majus, Hort.
More robust than the type, with larger fls. Var. grandi-
fl6rum is listed.

42. Egertonii, Lindl. Like O. pulchellum, but with
the fls. only half xs large: labellum acute, not almost
tnmcatc, excavated at the hose and with 2 teeth

inflexed over the excavation. Guatemala.—This is

probably only a form of 0. pulchellum.

43. Rossii, Lindl. Pseudobulbs small, much com-
pressed, 1-lvd.: Ivs. about 6 in. long: raceme about as
long as the Ivs., 2-5-fld. ; fls. 2-3 in. diam. ; sepals lanceo-
late, acuminate, cream-colored to greenish yellow, with
.short bars of dark brown; petals white, with a few
brown spots at base, oblong, obtuse, revolute; labellum
round-ovate, emarginate, undulate, pure white, except

the yellow claw. Winter.
Mex. F.C. 3:129. B.R.
25:48. Gn. 19, p. 306; 28:
226. F.S. 20:2110.—This is

an extremely variable
species, and probably in-

cludes the forms cult, as
O. Ehrenbcrgii and O. Daw-
sonianum., which are united
with this species by some
authors. The name inajus

has been applied to .several

varieties. Probably I.H. 1

:

30 (as O. Ehrenbcrgii) and
F.S. 8 : 846 (as 0. Ehrenbergii
=0. apterurn, ex-Index
Kewensis) also belong here.

Var. rubescens, Carr. (0.

Rossii majus rubescens,
Hort.). Fls. large; petals
clear rose, with dark brown
spots at the base. R.H.

1886:492. Gn. 28:226; 39, p. 345. G.C. II. 21:.345.

44. Dawsonianum, Reichb. f. (0. Shrenhcrgii, Hort.,
not Link, Klotzsch & Otto). Raceme few-fld.; sepals
lanceolate, subacute, rose-colored, blotched with crim-
son to the apex; petals oblong, acute, pure rose; label-

lum broadly ovate to subrotund, crenulate; apex retuse,

colored like the sepals; callosity with 2 teeth at the
apex. Me.x. G.C. 1805: 1226; II. 25:469. F.S. 17, p. 76.

Section V.

45. Edwardi, Reichb. f. Lvs. 2 ft. long, strap-shaped:
panicle suberect, curved, 2 ft. long, the rachis bearing
many horizontal branches covered with many rather
small dark purjile fls. ; sepals, and petals oblong to ovate-
obtuse, reflexed and wavy; labellum tongue-shaped,
obscurely lobed, with a prominent yellow lobulate
callus oil the disk. Spring. Ecuador. B.M. 6771. J.H.
III. 42:236.—A distinct plant, easily cult.

O. Adrians: Codbsonia; (O. crispilm X O. Hunnewellianuni). Sepals
and petals broad, cream-white, evenly brown-blotched; lip finely
fringed and crimped, white, with fine brown spots and yellow crest.

G.C. 111.31:389.—O.om<>f>i7f(0. crispumxO. spectabile). O. 1913,
p. 102.—-O. amdhile var. Foul^^rianum (O. crispum punctatum viola-
ceum X O. crispo-Harryanum ). Fls. 4 in. across, the sepals and petals
a bright purplish mauve, the tips pale violet, the margins silvery
white, the sepals with 2 or 3 irregular white lines, the petals with a
few white spots; lip white in front, and red around the yellow crest,

marked witn rose. G.C. III. 4i'A.^-0. ardenthsimum (O. crispum X
O. nobile). Fls. most like those of O. crispum in size and form, white,
blotched claret-purple, the crest yellow with reddish markings.
G.C. III. 32:.50.

—

O. aspidorhinum. Lehm. Fls. 9-lS, the sepals and
petals oblong, contracted into long points, yellow, blotched with
red-brown; lip subpanduriforni, clawed, white, spotted with lilac-

crimson. Colombia. G. 31:643.

—

O. Bingelianum (O. crispum XO.
Harryanum). G.M. 51:69.—O. bUindum. Reichb. f. Sepals and
fietals pale yellowish white, spotted with crimson-brown, cuneate-
anceolate, acuminate; lip ovate, acuminate, crisped. Colombia.

—

O. Brddtthawia^ ((). Andcrsonianum XO. Harryanum). Fls. 4',2in.
across, resembling more those of (), Harryanum, yellow, tinged with
rose on back of sepals, marked on the face below with numerous red-
brown blotches, more or less confluent in groups. G.C. III. 33:82.
G.M. 46:87. Gn. 63. p. 184.

—

O. aeruleum (O. armainvillurense X
O. crispum). Fls. resembling in sh.ape those of f). ardcntissimum,
the greater part of the segms. marked with confluent blotches of
violet-purple. G.M. .50:413.

—

O. Cltii/tu^CJ).—O. CrawfthaU'inum
(O. H.allii xO. Harr,vanum). Fls. intermediate in shape between the
parents, but more like O. Hallii in color. G.C. III. 30:77.^^.
crUpo-HarryAnuin (O. crispum xO. Harryanum). More like the
second parent in shape, the sepals and petals light yellow, smaller
basal markings of red-brown. G.C. III. 45:133. G.M. .52:144.

—

O. AV/ffer(onmrtT/m=perhaps O. Egertonii.—O. Fowlerinnum (O.
cirrhosumxO. Rossii). .Sepals and petals narrow, thickly spotted
deep purple, bright roae-purplc on marrins and tips, the lin rose-
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purple, the callus yellow. CM. 49:1S1. Gn. 69, p. V'^~^-
GrtVant' lO. Edw-ardi x O. I'roskinnen). F.s. rose-purplp. with

thcm-st vellow. G.C. UI. 49:7L'.—(). hnmngthm- (O. cnsnum X

O triuniphans*. Sepals ami petals pale yellow, spotted with retl-

bn^wn. the latter with a palm eentral strip, the lin brown-spottK ,

the eentor vellow, the margins white. C.t). 4.—<). Ildru'oo<hiJO.
Wiganianum XO. maeulatum aurifcrum). Us. yellow, spotted dark

purple GC lU. 49:!>S. G.M. 54:93.—O. Lambmumiium exquki-

tum ^^. erispum Madame FolekexO. Rolfese ardentissinium).

.^^egius. white, rose-suffused on petals, blotehed red-bro\vii. C..C.

Ill iiS-434 CO 12 O.K.H:.'*".

—

O. Lawrenceanum {O. Hniiciv X

O. triumphiinsi. Fls.' briglit yellow, heavily brown-barred, thi' white

lip purple-blotehed. Gn. (17. p. 20-.—O.LceAnmn, Rei<;hl^- f- '' s.

vellow. brown-blotehwl. Colombia. B.M. S142. J.H. 111. 4.!:lH.i.

'—O. Luaisianum (O. eristatellum XO. Hallii). Sepals and petals

ehoeolate. margined and tippi-d ycUow, lip eream-wliite, bro« ij-

•ipotted.

—

O.OssuUdnii (O. nobile xO.spectabile). bepals and petals

rreani-vellow, spotted and blotehed brown, the sepals flushed rose.

GW 13. p. 212. G.M. 49:419.

—

O. /';ia/an<)psis=Miltonia Pha-

henopsis.'—b. ramuldsum. Liiidl. I-'ls. bright yellow, with a large

basal blotch of brown on dorsal sepal and petals, the lateral sepals

brown-spotted, the lip with a brown band in front of the orange

cre<t Colombia. B.M. S031.—O. Roizlii <f//)ura=Miltonia Roezhi

alba.—O. Rnl/c.r (O. Harryanum X O. nobile). Fls. ivory-white,

with numerous small purple spots, those of the lip basal, those on

the petals in a central lone, the sepals slightly purple-stained at tip.

Gt. 58: 1580.^<J. rosr/;f(-/i ease ((). Harryanum xO. Lanibeauianum).

Fl-i white, slightly tinged pink, blotched with various shades of

reddish claret. G.C. HI. 49;1G3.—O. Smllhii (O. RossiixO. spec-

tabilel. Sepals and petals light green, margined with violet-purple,

in upper half blotehed blaek-brown, the front lobe of lip violet-

purple, the disk and crest yellow. G.C. III. .38:427; 45:212. G.M.
4S:S05.

—

O. Thompsonianum (O. crispumxO. Edwardi). Fls. rich

claret-purple, the margins and tips rosy, the crest deep yellow.—O.

rcnustulum (O. armainvillurense x O. spectabilc). Fls. white tinged

lilac and heavily purple-blotched. G.C. HI. 38:2.—0. veiiltartum

=Miltonia veiillaria.

—

O. Vui/hlekes: (O. spectabile x O. Vuyl-

stekei). Fls. rosy claret, with slight silverj' white lines between the

confluent blotches. G.C. III. 38:379. G.M. 48:743.-0. Vuyl-

slekei (O. Durisonffi xO. triumphans). Sepals and petals deep red-

brown, the apex and margins light yellow, a narrow irregular trans-

verse line about the middle, the lip whitish with few irregular brown
spots. G.M. 47:.59.—O. u^Uoninse (O. erispum x O. Kegeljani).

Fls. resemble in shape more those of O. erispum, soft canary-yellow,

the lip pandurate with a bright red-brown blotch in front of crest.

G.C. 111.33:51. G.M. 40:73. O.R. 11:49.—O. TI'drnen=Oncid-

ium Warneri.

—

O. Watlianum Crawshayanxim (O. Harryanum xO.
Lindleyanum). Sepals and petals yellow, closely marked with brown,

the lip white with a large violet-purple blotch and some Mjiallir ones.

G.C. III. 28:2.80.

—

O. Wattiiinum princeps (O. Harryanum xO,
Lindleyanum). Sepals and petals pale yellow, heavily blotched with

chocolate-purple, tne white lip with violet basal markings. G.C.

III. 41:135.—0. Wcftonii=Miltonia Warscewiezii.

—

0. Weiidlaiul-

ianum Craicshayanum (supposedly a natural hybrid). Sepals purple,

yellow-margined, with a few basal chocolate blotches, the petals

tinged claret, profusely spotted with brownish purple. G.C. III.

27:275. G.M. 43:521.—0. Wiganianum (O. harvengtense X Oj

RolfejB). Sepals and petals bright canary-yellow, the sepals bearing

few large, the petals numerous small red-brown spots, tne lip white

at base, primrose in front, with a few purple spots at the middle.

G.C. III. 37:274.—0. Wikkeinum RoihschiUianum (O. crispuniX

O. luteo-purpureum). Sepals yellow, blotched and barred with

bro»-n, the petals light yellow, marked with brown in center, the lip

fringed, orange-yellow at base, the front lobe yellow with a large

purple blotch. G.C. III. 32: suppl. Dec. 6.—O. Wyoniiinum (hy-

• brid). Fls. white, the middle area of segms. blotched with red-

purple. G.C. III. 45: 2U. HeINRICH Ha.SSELBRINO.

George V. Nash.I

ODONTONIA (compounded of Odontoglossum and
MUtonia). Orchvlacea-. A genus established to include

hybrids of the genera Odontoglossum and Miltonia.

'O'lontonia hrugensis=0. Edwardi x M. vexillaria.

—

0. Cholhlii^O. Harryanum x JVI. vexillaria.—O. Clever-

lyana=0. Rolfeie X M. vexillaria Leopoldii.

—

0. decora

=0. Adrians; x M. Warscewiczii.

—

0. Elwoodii=0.
cirrho.sum x M. Roezlii.

—

0. Fanyamma=0. Adrians;

y Si. vexillaria Empr&ss .Vugusta.—O. Farne.sidna=0.
Edwardi x M. Warscewiczii.—-O. Firtmnii=0. erispum

X M. vexillaria or M. Phalasnop.sis.—O. Lairessea'^O.
crLspum x M. Warscewiczii. O.R. 13:217. G.C. III.

38:2.—O. Lamheauidna=0. Lambeauianum x M. War-
socwiczii.—O. lArmnwoyi=0. Uroskinneri x M. Schroe-
deriana.—O. MacKatniina=(). Edwardi x M. Bleuana.—0. orruita=(J. Wilckeanum x M. Warscewiczii.—O.
VuyUilekei=0. amabile x M. vexillaria gigantea.

Geokoe V. Nash.

ODONTOSORIA CGreek, toothed leaf, alluding to the
fact that the sr^ri are on slender segms. of the leaf).

PolyjuAi/ictifi. \ grouj) of tropical ferns formerly
included with Davallia; characterized by the decom-
pound Ivs. with cuneat*! ultimate segms. and the com-

(ENOTHERA

pressed suborbicular or cup-shaped indusium which is

attached at its sides and open only at the top. For

cult., see Fern.

chinensis, J. Smith (Davdllia chinensis, Smith. Steno-

loina tmuifdlia, F6e). Lf.-blades 12-18 in. long, 6-9

in. wide, quadripinnatifid, on polished dark bro\TO

stalks which rise from stout creeping fibrillose root-

stocks; ultimate divisions with toothed cuncate lobes;

sori terminal, usually solitary. Troj). Asia and Aus-

Polynesia. A'ar. stricta, Hort., has a more upright habit

and narrower Ivs. L. M. Underwood.
R. C. BENEDICT.f

(ECEOCLADES: Saccolabium.

GENANTHE (name refers to the vinous scent of

the flowers). UmbelUfersp. About 30 species of glabrous

often aquatic perennial herbs, rarely transferred

to grounds; some kinds are poisonous. They are

widely distributed about the world in temperate regions:

roots'fibrous or tuberous: Ivs. 1-3-pinnate, much dis-

sected, sometimes reduced to a hollow or fistular petiole:

fls. white .small, in compound umbels, often polyga-

mous and the outer ones usually sterile and rayed;

caljTC-teeth minute; petals 2-lobed or notched with an

inflexed point. CE. fistulosa, Linn. Water Drop-

wort, native in Eu., W. .\sia and N. Afr., is listed

abroad: roots of many fleshy fibers, running deep: st.

2-3 ft. high, stolonifcrous, very hollow and thick, Uttle

branched: radical Ivs. 2-pinnate, the lobed segms.

cuneate; st.-lvs. reduced mostly to hollow stalks, bear-

ing at the apex only a few Unear-lobed segms. :
umbels

terminal, each witli 3-.5 rays. Adapted to wet places,

for its ornamental and interesting character.

L. H. B.

(ENGCARPUS (wine fruit, as some of the species yield

a beverage). Palmaces-. A few species of S. American

tall pinnatisect-lvd. jjalms differing from Euterpe in

character of calyx and infl.; little grown, but numerous

in the Amazon and Oronoco countries. The Ivs. are

borne in a large cro^\'n, and the fls. are in spikes arising

beneath the Ivs. Some of the species yield useful oil:

fr. a medium-sized usually purple or black berry.

CE. Bacaba, Mart., and (E. Balaiia, Mart., are the

species most likely to be mentioned.

(ENOTHERA (said to be Greek for imne-scenting; in

allusion to an ancient use of the roots). Onagraces'.

Evening Primrose. Flower-garden and border plants,

prized for their showy bright yellow, rose or white

flowers.

Herbs, or sometimes shrubby at the base, annual,

biennial and perennial, with alternate simple or pm-

natisect Ivs. and mostly showy fls., which are yellow',

white or rose-color: calyx with a tube prolonged beyond

the angled or cylindrical ovary, with -i usually strongly

reflexed lobes; petals 4, mostly obovate or spatulate;

stamens 8, with narrow mostly versatile anthers: fr. a

4-valved loculicidal caps.—The Oenotheras are mostly

dry-soil plants and are chiefly N. American, the knowi

species being perhaps 90-100. Some of them are S.

American, and Bentham & Hooker admit 1 plant which

grows in Ta-smania. The genus is po^Tnorphous, and

there is consequently great difference of oiJimon as to

generic bounds. The marked differences reside in form

of caps., character of calyx-tube or hyi)anthium, and

in the habit of the plant. What is by some botanists

regarded as 1 genus is broken up into 10 or a dozen

genera by others. These genera are here treated

mostly as subgenera, for the group is fairly homoge-

neous from the horticultural point of view, and an

entirely new set of names in several strange genera could

scarcely be forced on the trade, particularly since the

botanists are themselves not in agreement. Godetia

is kept separate (Vol. III). Some of the true a-notheras

make glowing displays of vellow in the border; but the
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greater number of the species are of only seoondary
importance to the cultivator. Amongst the best of the
boriler-|)lant. species are (E. fruticusa var. Youngii, (E.

limiiriis, (E. pratensis, (E. glauca var. Fraseri, CE.

casjntosa, (E. missouricnsis, (E. spcciosa. There are

numbers of showy species in the genus, and others than
those here accounted for may be expected to appear in

cult. In recent years, the genus has assumed unusual
interest because of the de Vriesian studies of evolution,

founded on the mutations or elementary sjiecies in

the Onagra group.
The Oenotheras are of wide distribution in North

America. They are open-groimd sun-loving plants.

Many of them are prominent plants of the prairies and
plains. Some of them grow on the seacoasts and others

in moist ground, but they are not marsh plants. The
several widespread field species, the dead stalks of

which, with the spht upright pods (Fig. 2566), are con-

spicuous in pastures and on roadsides, are grouped
together in current floras under the name (E. biennis,

but show great diversity among themselves. They are

not ornamental plants, although the flowers that open
first are usually rather large and attractive. The plants

of the subgenus Kneiffia afford the sundrops of gardens;

these cultivated plants are not well understood botan-

ically, and it is not unlikely that some of them are

hybrids or mutants.
There is nothing special to say about the culture of

Oenotheras except to note the tender kinds and the

biennials. AU do well in ordinary garden soil, enjoying

sunshine. They are easily raised from seeds and out-

ings. CE. acaulis, (E. csespilosa are low-growing bien-

nials which do well treated as annuals.
_
They will not

endure the winter. (E. missouricnsis is an excellent

trader, with enormous yellow flowers and seed vessels.

It is quite hardy, and a fine rock-garden plant. (E.

biennis, the common evening primrose, is rather weedy,

and fit only for the wilder parts of the garden. CE.

Lamarckiana is a better form. CE. fruticosa and
CE. Frascri are two of our best border kinds, with

stiff brandling stems. CE. linearis is a pretty little

species, often naturalized but well worth growing.

Child's Mexican primrose is tender, but makes a pretty

plant for hanging-pots. CE. speciosa is a fine species,

but spreads so quickly by underground stems as to

become a weed in favorable situations: it is good for

naturalizing in wild grounds. (T. D. Hatfield.)
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KEY TO THE GROUPS OR SUBGENERA.

A. Stigma capitate or disk-like, entire.

B. Calyx-tube filifurm I. Taraxia, No. 1

BB. Calyx-tulje short, ohconic or funndform
II. SPH.EH08TIGMA, Nos. 2, .3.

aa. Stigma deeply i-deft or at least 4-toothcd.

B. Stamens of equal length.

c. Calyx-tube shorter than the ovnry
III. Meriolix. No. 4.

CC. Calyx-tube usually much exceeding the ovary.

D. Seeds anghil, horizontal in the pod
IV. Onaora, Nos. 5, 6.

DD. Seeds not angled, ascending.

E. Fls. yellow, erect in hud: seeds in 2 rows

in each locule V. Raimannia, No. 7.

EE. Fls. tchitc or pink, drooping in bud:
sccd.'i in I row VI. Anogra, Nos. 8, 9.

BB. Stamens of unequal U-nqth.

c. Plant caulescent {with st.).

D. Fls. yellow.

E. Seeds crested. VII. MEGAPTERinia, Nos. 10, 11.

EE. Seeds not crested

VIII. Kneiffia, Nos. 12-16.

DD. Fls. white, pink or reddish
IX. Hartmannia, Nos. 17-20.

CC. Plant stemless.

D. Caps, with wrinkled wing-angles
X. Pachylophus, No. 21.

DD. Caps, with plane or entire winq-angles. . . .

XI. Lavauxia, No. 22.

I. SUBGENUS TARAXIA.

Stemless, usually perennial: stigma capitate; calyx-tube

filiform: caps, sessile, narrow to ovate, usually not

imnged: fls. yellow.

1. ovata, Nutt. Golden Eggs. Perennial: Ivs.

slightly pubescent, ovate to lance-oblong, 8 in. or less

long, acute, serrulate or entire: fls. yellow; petals about
ijin. long, orbicular; calyx-tube fihform, 3-4 in. long;

fl.-bud erect: caps, to I in. long, more or less subter-

ranean. Calif.

n. SUBGENUS SPH^ROSTIGMA.

St.-bearing: stigma capitate; calyx-tube short, inversely

conic or funnelform: caps, .sessite, linear, not

winged: fls. various.

2. bistorta, Nutt. One to 2 ft., the base decumbent,
hairy and pubescent: radical Ivs. spatulate to lanceo-

late and petiolate, dentate; st.-lvs. mostly sessile-

ovate to narrow-lanceolate and about 1 in. long, den-

tate: fls. yellow, turning green, the petals (about l^m.
long) usually with a brown spot at the base ; calyx-tube

1-3 in. long: caps. Min. or less long, 4-angled, con-

torted. S. Cahf.

Var. Veitchiana, Hook. More slender: radical Ivs.

narrow-oblanceolate and long-petioled: caps, longer

and narrower (1-1 J 9 in. long) and little contorted.

S.Calif. B.M. .5078."

3. cheiranthifolia, Hornem. Sts. decumbent or

ascending, 2 ft. or more tall, canescent: Ivs. thick, about
1-2 in. long, broad-ovate to oblanceolate or the lower

ones spatulate, the upper ones becoming sessile, most of

them entire: petals yellow, J^-^sin. long: caps. %in.

or less long, curved or spiral, somewhat hairy. Calif.

B.R. 1040.

m. SUBGENUS MERIOLIX.

St.-bearing: stigma disk-like but Jf-toothed; calyx-tube

shorter than the ovary, enlarging upward: caps,

linear or nearly cylindrical, sessile: fls. yellou\

axillary.

4. serrulata, Nutt. (Meriolix serrulata, Walp.).

Biennial or perennial: slender, simple or branched,

about 1 ft. high but variable in stature, nearly glabrous

to canescent: Ivs. linear to lanceolate, 1-3 in. long,

usually acute, attenuate to the base, sharply dentate:

petals broad-obovate, ]4m. long, wavy-margined.

Minn., west and south. Mn. 7:41.

rv. SUBGENUS ONAGRA.

St.-bearing: stigma i-cleft; cnhjx-lube elongated and

cylindrical, enlarging at the throat: caps, linear-

oblong to long-conic, .',-nngled: fls. yellow, opening

in evening.—Trite Evening Primroses, com-
prising a mutating group.

.5. biennis, Linn. (Onagra biennis. Scop.). Euro-
pean Evening Primrose. Fig. 2.566. Usually bien-

nial, but often flowering the first year: mature rosettes

• of plants grown in rich soil 2 ft. diam.: roots large and

fleshy, often 2 in. diam. at the crown: st. about 3-4 ft.

tall, copiously branched, green: Ivs. varying from nar-

rowly oblanceolate below to ovate above: calyx-tube



2830 (EXOTHERA (ENOTHERA

nearly If-s in. lone; unopened bud an inch long or less;

jxn.-ils obcordate, broailer than long, 1 in. wide; stigmas

surrtnnided by the ajithors ami solf-imllinatcd in tlie

bud: caps. 1 in. long^ loosely aggregated in the lower

p:u-t of the spike, more densely above, shorter than the

subvx^rsistent leafy braets.—Intro, into Eu. front

.Viiier.. and now a common weed in

the Old World. Gn. 26, p. 480.—It is

somewhat coarse and has little to

recommend it to cult., although it is

larger-fid. and more beautiful than the

conunon .\merican plants, which,

although they are different from the

species here described, pass under the

name (E. bkniiis. In France and other

European countries, the roots of (E.

)>ieiinis are said to be used as a vege-

table, after the manner of salsify or

oyster (ilant. The root .should be eaten,

according to Vilinorin, "at the end of

the first year of its growth." (E. biennis

is now vmknowni as a wild plant in

-Vmer., although it will probably be
foimd among the numerous locally

distributed forms which have not yet

been ailequately studied. A number of

obscure kinds pass in Amer. under the

name (E. biennis. Most of them are

more weedy than the European species

ami the roots are generally woody and
tovigh. .\ var. hirsutissima ((E. fran-

ciscana. Bartlett) is offered in Cahf.,

described as ha\'ing sts. stout and red-

dish: Ivs. hairy, light green, lanceolate:

fls. large, bright yellow.

Var. grandifl6ra, Lindl. (ffi. grandi-

flura, .Alt.). Plant large and strong:

lower Ivs. often pinnatifid: fls. much
larger, the petals 1-2}^ in. long; buds
glabrous and usually red-spotted. B.M.
2068. B.R. 1604. Gn. 26, p. 482; 46,

p. 64.—Very sho\\'y when the fls. open.

Commoner southward. Seeds sold

under this name are usually the next

species.

6. Lamarckiana, Hort. Differs from
the above in its denseh' red-tuberculate sts., broad
crinkled Ivs. and much larger fls. : the stigmas are longer

than the stamens and are pollinated by insects after the

buds open: the buds are derLsely pilose and viscid: the

fl-s. open suddenly about dusk and are immediately vis-

ited by the sphin,x moths.—This species is unknown
in the wild state. It is suspected by some of having

had a horticultural origin, but by others considered

more probable that it is a wild species which will yet

be rediscovered in its native region. It has become the

.subject of an enormous literature, due to de Vries'

discovery that it gives rise to distinct true-breeding

derivatives (mutatioas) in every generation. These
mutations are considered to throw light on the vexed
question of the origin of species and horticultural varie-

ties. The most interesting of them are a giant form,

(E. gigan, and a dwarf, Oi. nanella. Others are CE.

rubririends, (E. lata, (E. bretdslylis, and (E. oblonga,

whose names suggest the characters in which they differ

from the parent species. They are cult, in most botanic
gardens, but are not offered by the trade, ffi. Lamarck-
iana closely re-sembles .several beautiful species of the
W. which have not been intro. into cult. (E. ruhricalyx,

Gates, Ls a derivative of (E. Lamarckiana, from which
it differs in having the calyx-tube and segms. a fine

rich red. G.C. IIL .53 : 16.5. It is the only one of the

mutatioas referred to above which ha.s been intro. into

general cult. It is known to the trade as "Sutton's
Afterglow."

2566. Capsules
of evening prim-
rose— CEnothera
biennis, as known
in North America.

V. SUBGENUS RAIMANNIA.

Rt.-bcaring: stigma deeply A-clcJl; calyx-lube very long

and Jiliform or linear: caps, narrow-cylindric,

obtusely Ji-<inglcd, ivilh numerous seeds in 3 rows

in each locule: fls. yellow, mostly showy.

7. Drtinunondii, Hook. One to 2 ft., from an oblique

or decumbent base, densely soft-pubescent: Ivs. lance-

oblong or oblanceolate, acute or obtuse, either gradu-
ally or abruptly tapering into a short petiole, entire or
slightly toothed: calj-x-tube usually 2 in. long and very
narrow: fls. 2-3 in. across, nocturnal, bright yellow,

showy: caps. 1-2 in. long. Texas coast. B.M. 3361.

—

Perhaps biennial, but grown as an annual.

VI. SUBGENUS ANOGRA.

Sl.-bearing: stigma deeply 4-deJl; calyx-tube elongated

and erdarging upward: caps, oblong or linear: fls.

white or pink, opening by day.

8. albicaaiis, Pursh {(E. pinnatlfida, Nutt. Anogra
albicaidis, Brit.). Annual or biennial, low (1 ft. or less

tall), sts. white and shreddy, the branches ascending,
slightly pubescent or sparsely hairy: Ivs. lanceolate,

oblanceolate or lance-oblong, deeply pinnatifid or some
of the larger ones only strongly toothed, 4 in. or less

long, sessile or nearly so: fls. large (3 in. or less across),

diurnal, white and fading to rose, the petals obcordate.
Prairies, west.

9. califomica, Wats. ((E. albicaidis var. calif&rnica,

Wats.). Smaller and hoary-pubescent or villous, the
sts. only 3 or 4 in. long, ascending from a rootstock:

2567. One of the sundrops—CEnothera linearis. ( X \4)
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Ivs. narrow-oblanceolate and acuminate, usually
stalked, toothed or pinnatifid: fls. often larger, fra-

grant, the petals lobed. Cent, and S. Calif.

VII. SUBGENUS MEGAPTERIUM.

St.-bearing: stigma 4-cleft; calyr-tuhe very long and
slender, enlarging at the top: caps, very Irroad and
strongly 4-ieinged: fls. yellow, showy.

10. missouriensis, Sim.s ((E. macrocdrpa, Pursh.
Megapterium missouriensis, Spach). Low perennial

with a hard base, the ascending sts. mostly not over 1

ft. long, usually pubescent: Ivs. thick, varjang from
oval to linear to narrow-lanceolate, 5 in. or less long,

acuminate, narrowed to a petiole, entire or remotely
denticulate: petals 1-2)2 iu. long, very broad, yellow:

caps. 2-3 in. long and nearly as wide, broad-winged.
Mo. and Neb., west and south. B.M. 1592. Gn. 26, p.

4S0. R.H. 1857, p. 598.

11. Havardii, Wats. Sts. numerous, short, slender
and simjjle or branching, rising from a branching caudex,
the plant canescent: Ivs. linear-lanceolate in a rosette,

narrowed toward either end, sinuate-pinnatifid : fls.

scs.sile, the buds erect, the calj'X-tube with coherent
tips; petals '2^1 iu. long, yellow turning red: caps,

oblong-ovate, 4-angled and ribbed. Texas.

VIII. SUBGENUS KNEIFFIA.

St.-bearing: stigma deeply 4-lobed; calyx-tube very slender,

somewhat dilated at the top: caps, rather small,

club-shaped, 4-angled or narrowly ^'W'mjed; fis.

yellow, diurnal.

A. Plant more or le.ss glaxicous, glabrous.

12. gla&ca, Michx. {Ktwlffia glaiwa, Spach). Erect
perennial, 2-3 ft.: Ivs. ovate to ovate-oblong, 4 in. or

less long, acute or somewhat obtuse, sessile, remotely
<lenticulate: fls. large, in short leafy clusters, the calyx-

tube about ?4in. long; petals an inch long, more or less

cmarginate: caps, oblong, broad-winged, short-stalked,

Va., Ky., and south. B.M. 1606. Var. Fraseri, Torr.

& Gray (CE. Fraseri, Pursh), is a form with ovate-

lanceolate often slightly petioled Ivs. Southern states.

B.M. 1674.

AA. Plant not glaucoxis, usually hairy or pubescent.

B. Caps, smooth, or bearing slight gland-tipped hairs.

13. £rutic6sa, Linn. {Knc^ffia fruiicosa, Raim.).

ScTNDROPS. Perennial (or sometimes biennial), erect

and more or less branchy, rather stout, 1-3 ft. high,

the terete usually reddish sts. somewhat villous: Ivs.

ovate to narrow-lanceolate, 3 in. or less long, firm,

usually acute, remotely denticulate or entire, mostly

.sessUe: fls. lJ-2-2 in. across and showy, in an elongating

cluster, with hnear bracts: caps, oblong to obovate,

short-stalked or sessile, strongly winged. Dry soil.

Nova Scotia, south and west. B.M. 332.—Very vari-

able. Var. Yofingii, Bailey (ffi. Yoimgii, Hort.), is

common in cult., and is prized for its stocky growih and
profusion of bloom. It is a strong larger-lvd. plant, with

firm shiny slightly glaucous foliage, and bearing many
bright lemon-yellow fls.: 2 ft., much branched and
.somewhat decumbent at b:ise. Excellent. Var. major,

Hort., is a strong-growing floriferous form, forming a

dense bush-like specimen.

14. p&mila, Linn. (Kne\ffia piimila, Spach). Sun-
drops. Slender erect biennial or perennial, 1-2 ft. high,

simple or branched: Ivs. oblanceolate or oblong, u.su-

ally glabrous, entire, the radical spatulate: fls. an inch

or less across in a loose, leafy si)ike or raceme, the calyx-

tube shorter than the ovary, the petals obcordate: caps,

mostly clavate, short-stalked or sessile. Newfoundland,

south" and west. CE. Pflgrimii, Hort., apjjcars to

belong w ith this species. It is very like CE. fruiicosa var.

Yountfii horticulturally, but in establisheil plants it is

apparently somewhat taller and more brandling, and

the fls. not so large and color not so deep; it may be an
offshoot of (E. fruticosa.

BB. Caps, grayish pubescent, the hairs glandless.

15. linearis, Michx. {CE . fruiicosa var. linearis, Wats.
Kne'iffia linearis, Spach). Sdndrops. Fig. 2567. Slen-

der, 12-20 in. high, biennial or perennial, pilose, puberu-
lent or nearly glabrous: basal Ivs. sijatulate to broad-
oblanceolate ; st.-lvs. linear to narrow-lanceolate: fls.

bright clear yellow, 1)2 in- or more across, standing
well above the foliage Ivs.

;
petals obovate and notched

or emarginate at apex: cajis. mostly less broadly winged,
clavate. Conn., south. Gn. 26, p. 481.—In cult., this

is a neat .and bright little plant, blooming in July. The
plant known in gardens as CE. fruticosa var. pallida

probably belongs with this species^or with the form of it

sometimes separated as Knerffia Allenii, Small.

p. 2S68. A sundrop

—

(Enothera pratensis.

( X H)

16. pratensis, Rob. (Kne\ffia pratensis, Small). Fig.

2568. SuNDROPS. A day-blooming perennial, 1-3 ft.

high, maldng a good clump and frequently planted

in yards: sts. sometimes branched above, with soft-

spreading hairs: Ivs. oblong-lanceolate to elliptic-

lanceolate, hairy, entire or sinuate, acute or obtuse:

fls. bright yellow, Icafy-bracted, mostly clustered at

top of St.; tips of calyx hirsute; petals J^^-l in. long,

obcordate: caps, club-shaped, hispid, sessile or nearly

so. Maine to Iowa and Ark.—A good hardy plant for

early summer to midsummer bloom.

IX. SUBGENUS HARTM.INNIA.

St.-bearing: stigma 4-lobed; calyx-tube funnelform, often

very long: caps, club-shaped or obovate, inroad-

winged: fh. white, pink or red, diurnal. (Including

XylopleuTum, etc.).

A. Plant canescent or villous, usually erect, or at least

prominently ascendiiig.

17. specidsa, Nutt. (Hartmdnnia speciosa. Small).

Perennial, with a rootstock, erect or ascending branches,

2 ft. or less high, canescent: Ivs. linear to lance-oblong,

4 in. or less long, remotely or sinuately dentate, or the
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lower ones pinnatifid, attenuate at base: calyx-tube as

long as the ovt\ry; iwtals large, obcordate, white: caps,

'.-'jin. long, S-winged. acute at top. Mo., west and
stnith. B.M.;51S'.). C.n. I2l), p. 182.

IS. tetrfptera, Cav. (Hartinditnia hlrdphra, Small).

N'illous: cajis. larger and more broadly winged, very

abruptly contracted at top: calyx-tube sliortcr than

the ovjiTV: tls. white, becoming ro.se. Texas and .\riz.,

south. B.M. 4t)S. \":ir. Childsii, Bailey ((IJ. rdsea

mfxicana. Hort.), is a handsome form intro. from Texas
by John Lewis Childs in 1892. It was found in the

wild. "We first secured tlie pink," Childs writes, "and
aftenvards someone else sent us the white, blush .and

the other shades, all from Texas." In some respects it

differs markedly from Q£. Iitraphra, and it is not impos-
sible that it is a distinct species. In cult, it is a trailing

plant. The Ivs. tend to be
broader and less pointed than
in (E. kiraptera. It does not
produce seed in the N., but is

readily prop, by cuttings. It

is an excellent plant either

for the flower-garden or for

pots in the conservatory. It

is popularly known as the
"Mexican evening primrose."

2569. Okra. Ths pods of okra vary greatly in length, depend-
ing on the variety, up to 10 and 12 inches; they are usually 4 to

6 inches long. ( X H)

19. rdsea, Ait. (Harlmdnnia rdsea, Don). Root
biennial or perennial: st. erect or ascending, 1-2 ft.,

branching from the base: Ivs. lanceolate to narrow
ovate-lanceolate, mostly acuminate, rather abruptly
narrowed to a petiole, entire or remotely denticulate or
the larger ones small-lobed at the base: calyx-tube
shorter than the ovarj': fls. small, fuchsLi-like, purple
or rose, the petals rounded and entire: caps, much like
that of (E. speciosa. Texas and New Mex., south.
B.M. .347.

AA. Plant glahroui or essentially so, nearly stcmless or
else prostrate.

20. acaaUs, Cav. ((E. taraxacifblia, Hort.). Tufted
perennial or biennial plant, at first stemlcss, but pro-
ducing pro.strate, somewhat zigzag sts.: Ivs. oblong in
outline, .>-8 in. long, petioled, divided into many
unequal narrow divisions dike a dandelion If.): fls. usu-
ally opening white, but changing to ro.se, large (2-.3 in.
aorr^s.'ij, the very slender tube .3-5 in. long: caps, .shorts
obovatc, broa<Ily triangiilar-winged aljove. Chile.
B.R. 7f*3. On. 26, p. 480.—A very interesting and
attractive 7<lant.

X. SUBGENUS PACHYLOPHUS.

Stemlcss or cssciituillii .so; stigma Jf-chjl; calyx-tube very

slender hut cnlnrguiii iipimrrl, longer than the

ovary: caps, with wrinkled or contorted imngs: fls.

white or pink.

21. caespitosa, ^uit. {Pnch ijlophus cwspitosus, Spach).

Crown 2-4 in. high, perennial or biennial: Ivs. clustered,

oblong to narrow-Lanceolate or sjjatulate, sometimes 1

ft. long, attenuate, repand-toothed, pubescent: fls.

white or pink, IJs-S in. across, the petals obcordate;

calyx-tube 2-6 in. long: caps, oblong-pointed, 1-2 in.

long. S. Dak., Neb., west and south. B.M. 1.593, .5828

as (0. marginala). Gn. 26:480; 47, p. 46 (both as 0.

marginala).
XI. SUBGENUS LAV.iUXIA.

Stemlcss or essentially so: calyx-lube very slender, enlarg'

ing upward, longer than the ovary: caps, with

plane or entire wings: fls. while, pink, or even pale

yclloiv.

22. brachycarpa. Gray (Lavaiixia brachycdrpa, Brit.).

Perennial, densely pubescent: Ivs. thickish, ovate to

very narrow-lanceolate, about 6 in. long, long-stalked,

entire or notched or l>Tately pinnatifid; calyx-tube 2-3

in. long; petals about 1' zin. long, purphsh: caps, ovate,

often 1 in. long, the wings not wrinkled. Mont, to

Kans., west and south.

(E. Arendsii, Bowles. Said to be a hybrid of <E. speciosa and (E,

rosea, ("(E. speciosa var. rosea") hardier than the former: spreads
freely from the base, blooming on the young shoots: fis. large,

delicate shade of pink with white eye. Gn. 7G, p. 638.

L. H. B.

OKRA, or GUMBO {Hibi.Kiis esculentus) is a half-

hardy plant introduced into United States and
West Indies from Africa, and cultivated for its

fruit-pods, which are used in soups, stews, cat-
'

sups, and the like (Fig. 2569). In soups and
catsup, it gives body to the dish; stewed, it is

mucilaginous, and while at first not agreeable to

many persons, a taste for it is easily acquired. It is also

dried and canned for winter use. When ripe, the black
or brown white-eyed globular seeds are sometimes
roasted and used as a coffee substitute.

Okra should be sown in a dry warm soil, of medium
fertility and texture, after danger of frost has passed.

It is important to select the correct type of land for

growing okra. It should be a well-drained sandy loam,
or if clay only is available it should be a loamy clay,

and a soil that is not likely to become water-logged dur-
ing the rainy weather. The soil should be prepared
deeply and thoroughly, the deeper the better, if the

soil is good. The rows should be made 3 to 5 feet apart,

according to variety, and seeds dropped about 2 inches

apart in the row; cover 1 or 2 inches deep. After plants

are 6 inches high, thin to 1 foot apart for dwarf varie-

ties and to about 3 feet for the largest varieties. After
the plants have been cut out to a proper stand in the
row, frequent cultivation should be given. This is best
performed with implements that cut rather deeply.

The okra plants do not throw out many lateral roots in

the early stages of growth if planted on the proper kind
of soil. The seedlings transplant with considerable
difficulty, so they need to be started in flower-pots

if an extra-early crop is desired. The pods must be
gathered before the fiber develops in them: the size

will vary with the variety, but if it is too "stringy" to

cut with a dull case-knife it is too old. Keep all old

pods cut off. The dwarf varieties are in greater favor in

the South because of their habit of bearing early. A
plant, constantly cropped, remains in bearing condition
until frost kills it, but allowed to retain pods it suspends
growth until the seeds have matured, when a second
growth may take place. Okra will grow for years if

nfit killed by frost or other adverse conditions, i. e., it

makes an indeterminate growth like cotton, nialva,

hibiscus, and the like. For .shipping, cut the stems
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(peduncles) an inch or sii long so as to prevent wilting;

in transit. Pack firmly in vegetable crates. The demand
for this vegetable is increasing, especially in New York
City. Seed is easily grown and saved. The plant is

subject to several diseases to such an extent that it is

impracticable to raise a crop on certain pieces of land.

Rotation is the best remedy. p n Kolfs.

OLAX (probably from the odor or smell). Olacaccse.

Thirty and more species of trees, sometimes scandent,

shrubs and subshrubs in the tropical parts of the Old
World, httle known in cult.: Ivs. alternate, simple:

fls. wliite or whitish, sometimes colored, small, mostly
in short axillary simple or branched racemes; calyx

cup-shajied, minute; petals 3-6, some of them in some
species coherent; fertile stainens usually 3, sometimes
4 or 5, mostly standing opposite the edges of the petals;

staminodia 5 or 6, notched, mostly standing opposite

the petals; ovary free, in a cup-.shaped disk, the stigma
3-lobed: fr. somewhat immersed in fleshy calyx, con-
taining a 1-seeded stone. None of the species seems
to be listed; probably some of them would be inter-

esting far S. L. H. B.

OLDENBURGIA (8. Oldenburg, a collector for Kew
in 1772-3). Compoxiln-. Three species of remarkable
S. African stocky shrubs or subshrubs, with woolly
rootstocks, and large solitary heads of purple corollas.

They are not in general cult., but may be expected in

some of the botanical collections: Ivs in a rosette,

coriaceous and 1-nerved, very hairy underneath: fis.

all perfect in the head, the outer ones radiate; scales of

involucre linear, acuminate, not spiny: achene beak-
less, with a pappus of many plumose bristles. 0. Arhus-
cula, DC, has flowered in recent years in England (at

Kew the plant was 3 ft. high and unbranched at 16
years) : Ivs. crowded at ends of branches, obovate or
oblong, to 18 in. long, at first white-woolly: fl.-heads

often 1 ft. across, purple and white. B.M. 7942.

G.C. III. 35:9. L. H. B.

OLDENLANDIA (H. B. Oldenland, Danish botan-
ist, of the 17th century). Rubiacese. More than 200
species of .shrubs, subshrubs and herbs in many parts

of the world, mostly tropical, of little value horti-

culturally. Fls. small, most inconspicuous, white or

rose-colored, rarely solitary but mostly in dichotomous
panicles; calj'x mostly 4-toothed; corolla usually 4-

toothed, rotate, funnel-shaped or salver-shaped; sta-

mens mostly 4, inserted in the throat of the corolla:

fr. a small caps, adnate to calyx-tube, dehiscent at top:

Ivs. opposite, mostly small and narrow. A few annual
or perennial species are native in N. Amer., being
small plants of no prominence. L. H. B.

OLDFIELDIA (from R. A. Oldfield, a merchant at

Sierra Leone). Euphorbiacese. Evergreen tropical tree

rarely cult, in greenhouses: Ivs. opposite, digitately

compound; Ifts. 5-7, entire, coriaceous, pinnately

veined: fls. dioecious, apetalous, in short axillary clus-

ters; stamens 4-10; ovules 2 in each cell. Related to

Bischofia. One species in Trop. Afr., 0. ajricana, Hook.,
is said to yield the African oak, or African teakwood,
sometimes exported. It may be grown from cuttings in

loam, leaf-mold and sand and should be well watered
when growing rapidly. j. b. S. Norton.

OLD MAN. Another name for the southernwood,
Artemiaia Abrotanum; also for the rosemary, Ros-
marinus ojficinalis; and probably for various hoary
plants. Artemisia Skllcruina is said to be known some-
times as Old Woman.

OLD-MAN-AND-WOMAN, or common bouseleek: Semper-
ti'rum Ifcltjrum.

OLD MAN CACTUS: I'llacereus senilit.

OLD MAN'S BEARD. In Europe, Clematis Vilalba;

in America the couunon wild clematis, C. virginiana;

also Saxifraga sarmentosa; rarely the fnnge tree, Chio-
nanthus.

OLEA (classical name for olive). Oleacese. Olive.
The olive tree and fruit ; and other small trees or shrubs
of Uttle importance in cultivation. (The Olea fragrans
of greenhouses is Osmanthus; also O. Aquijolium.)

Sl)iny or unarmed : Ivs. evergreen and thick, opposite,

usually entire, and often rusty-tomentose beneath: fis.

small, usually imperfect, white or whitish, in forking

panicles or fascicles, the short calyx 4-toothed (corolla

sometimes none), the short-tubed corolla with 4 val-

vate lobes, the stamens 2; ovary 2-loculed, bearing a
short style and capitate stigma: fr. an oblong or ovoid
drupe.—Between 30 and 40 trees or shrubs of the
tropical and warm-temperate parts of the Old World
to New Zeal.

europjea, Linn. Small tree, rarely exceeding 20 or

25 ft. in height, and bearing small oblong or lanceolate

Ivs. and axillary forking racemes of yellowish white
fragrant fls. It is probably native to the E. Medit.
region or W. Asia, but has been in cult, from the earUest

times and is spontaneous in parts of S. Eu.

Var. Oleaster, DC. (0. Oleaster, Hoffm. & Link. O.
si/foes/ris, Mill. O. europka \a.T. sylveslris,Wo\xy). The
wild form: thorny, the branches 4-angled or -cornered:

Ivs. elliptic or ijblong: fr. small, roundish, inedible.

Var. commiims, Ait. (0. gdllica, Mill. O. officiimrum,

Crantz. C). lancifolia, Moench. 0. satlra, Hoffm. & Link.

O. europka var. sat'ira, DC). The cult, olive, a hand-
some gray-green tree, with thornless terete or only
obtuse-angled branches: Ivs. lanceolate, willow-like in

shape: fr. size of a damson or larger, nearly globular to

oblong. See Olive.

chrysophylla, Lam. Small tree, noteworthy because
of the drab or golden color of the under surface of the
Ivs.: branchlets slender, lepidote or scurfy upward: Ivs.

lanceolate, 2-4 in. long, the petiole very short: fls.

small (corolla Vgin. long), in axillary panicles: drupe
rather large and blackish, globose or somewhat long.

Trop. Afr.—It has been intro. to cult, in S. Calif.

L. H. B.
OLEANDER: Nerium Oleander.

OLEARIA (J. G. Olearius, who published a flora of

Halle, 1668). Compdsitx. Tree-Aster. Shrubs and
trees of Australia and New Zealand, allied to Aster,

somewhat planted abroad, but apparently not tested in

this country.
The tree-asters are of more than 1(K) .species, ever-

green, with white, blue or purple rays, many of w-hich

are worthy of cult. : Ivs. alternate, or sometimes oppo-
site or fascicled, mostly tomentose beneath: heads
various in size, solitary or clustered, sometimes rayless,

the involucre with several rows of bracts that have
scarious or dry margins; ray-florets female, in a single

row; disk-florets perfect: achene terete or somewhat
compressed, bearing one or more rows of pappus bri.s-

tles. Some of the New Zealand species have large

usually solitary fl.-heads and stiff lanceolate toothed
Ivs., which should be tested in Amer.; Cockayne
writes that they require a moist equable climate with
low summer temperature, and are not suited to ordi-

nary garden conditions. Speaking of the New Zealand
olearias in general, of w'hich there are more than 40
species, Cockayne says that all are well worthy of cult.;

some are alpine and subalpine; some are both trees and
shrubs, others shrubs alone.

Haastii, Hook., long known in south of England -is

a good late summer- and autumn-blooming shrub and
apparently the only one that has been regiilarly offered

in this country: in New Zeal., where it is native (in the

south islantl), a shrub 4-8 ft. high, with hoary branches:
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Ivs. alternate, oblonjt. olliptio or oblong-ovate, I'C in.

or lei«! long, shining above ami tonientose beneath:
heads sin:ill anil nvinierous, containing S-IO florets, and
3-.1 short broad while ravs. B.M. l>.')92. G.C. 111.

20:."»33. On. 38, p. 149: 7,< p. 473. J.II. 111. 6S:2tJ5.

F. 1S74, p. 198. K.H. 1913, pp. 495, 497.

Other recent accessible portraits of olearias jis cult.

plants !ire: O. chalhamica, Kirk, G.C. 111. 53:303; 0.
Forftcri, Hook, f., G. 35:515; O. insignU, Hook, f.,

G.C. 111. 57::J33. Gn. 79, p. 301. G. 37:283. O.
macrodonta. Baker, G. 35:443, 445; O. myrsinoides,

Muell., Gn. 77, p. 58, the Australian daisy-bush bloom-
ing in England in June; (). nilida, Hook, f., Ci.M.
56:692. G. 35:757; O. scmidiniala. Decne., B.M.
8550; 0. sUltulata, DC. (O. diiniiiaiw, Hook, f.),

B.M. 4638. Gn. 78, p. 350. K.H. 1913, p. rA7.

L. H. B.
OLEASTER: Elscagnus angitstifolia; also 0/ea.

OLFERSIA (after Ignaz Olfers, a CJerman coilsuI at
Rio Janicro). Polypodiaccx. A genus of one species
related to I'olybotrya, formerly cLissified with Acros-
tichum. Fertile and sterile Ivs. dissimilar, the sterile

2-pinnate, tlic fertile 3-i)innate, with the sporangia in

masses completely covering the backs.

cervina, Kunze. A .showj' large fern adapted for

cult, on palm trunks, and the like: rootstock creeping,
densely clothed with long narrow scales, the Ivs. S-Q
ft. long, 10^20 in. broad, coriaceous, wth prominent
veins which unite at the margins. j| q_ Benedict.

OLIGOBOTRYA (few clnskrs). Liliacex. One
species, in China, intermediate between Smilacina
and Polygonatum. It is an erect herb, 3 ft. and more
tall, adapted (in England) to a shady moist border such
as is suited to hardy cypripediums. O. Henryi, Baker,
is the species: Ivs. ovate-oblong or ovate, alternate,
sessile or short-stalked, many-nerved, pubescent, about
4 in. long: fls. white or pale yellow, in terminal simple or
branching racemes; perianth-tube cylindric, J^in. long,
the 6 broad lobes shorter and spreading; stamens
joined to throat of corolla, the filaments very short;
oyan,- ovoid, the stigma 3-Iobed. B.M. 8238. Var.
tiolacea, C. H. Wright, has a violet perianth-tube and
paler lobes. B.M. 8238.

OLIVE. A small evergreen
which yield oil and are also
condiment.
The cultivated olive {Olea

2570.

Olive in flower
and fruit.

tree grown for its drupes
prepared as a food and

europxa) is the typical

species of the genu.g

Olea (Fig. 2.570). It is

found growing wild in

various countries from
the Punjab to Morocco
and the Canary Islands
and on both sides of the
Mediterranean from
the slopes of the Atlas
to southern France and

Macedonia
^ where moisture

and temperature
conditions are
favorable. It is

particularly
abundant in Sy-
ria and .Algeria.

The wild formhas
small rigid leaves

:^ and a fniit with
--^ little flesh and is

sometimes con-
sidered as a dis-

t i n c t botanical
variety under

the name of oleaster or OUa xi/lnslris (see Oka) . It is

used ;us a stock on which to graft the cultivated forms
and in Algeria the government encourages the utiliza-

tion of wild trees by grafting in ])lace (.Fig. 2571).
The cultivated olive is grown throvighout the same

region and, with the aiil of irrigation, in localities too
dry for its naturalization. It has been grov\Ti from pre-
historic times in Asia Minor wliere it .seems to have
originated. Its culture was introduced into all Medi-
terranean countries by the Phoenicians, Greeks, and
Romans. In modem times it has been widely dispersed
by colonists in America, Austraha, and South Africa.

In the United States the olive succeeds only in Cali-
fornia and in parts of Florida, Arizona, and New Me.\-
ico. It was planted at the missions by the Franciscan
padres and from the trees grown there came the variety
now known as the Mission, which is still preferred to

all other varieties by most growers. The original trees

were grown at the San Diego Mission from seeds
brought from Mexico. Like the Mission grape, the Mis-
sion olive has not been identified with any Old World
variety and is probably a seedling. Some growers dis-

tinguish several forms or variations of the Mission,
differing in size and form of leaf, fruit, and tree. The
correctness of this view seems probable from the mode
of its origin, but others consider these differences to be
due simply to variations of soil and climate.

The olive thrives in all soils providing they are deep
and well drained, but the crops are in proportion to

the fertihty of the soil. The olive wall often make a
hand.some vigorous tree in dry situations unsuited to

most fruits, provided the subsoil will allow of deep
penetration of the roots. Paying crops are obtained,
however, only on fairly fertile soil and with intelligent

and thorough cultivation. It requires a sUghtly greater
annual sum of heat than the vine and is more sensitive

to winter cold, which should never fall below 14° F.,

nor frequently below 19° F. A clear dry atmosphere is

favorable. Summer rains or fogs render the tree sub-
ject to the attack of the black scale, which is very
harmful and difficult to control on the olive.

Suitable situations and paying orchards are found in

California from the upper end of the Sacramento Valley
to the borders of Mexico in Imperial County. Most of

the paying orchards are on the slopes of the Sierras at

moderate elevations, in southern California, and widely
scattered through both the Sacramento and the San
Joaquin valleys. There are a few good orchards in

favored locations in the inner coast valleys from Sonoma
southward. Olive-growing promises to be very success-

ful in the Imperial Valley.

The suitability of CaUfomia for olive-growing began
to be generally recognized between 1880 and 1890 and
many orchards were planted during tliis period. The
expectations of large profits were not as a rule realized

when the trees came into bearing. Several causes con-

tributed to this. The oil could not compete with the
cheap cottonseed oil which was often sold as "pure
olive oil;" the ripe pickled olives were a novelty and
their merits not understood in the East and the first

attempts to manufacture green pickled olives were
unsuccessful. Many orchards were accordingly up-
rooted and few trees were planted during the next
fifteen years. Recently effective pure-food laws have
removed much of the competition of imported and
domestic cottonseed oil, the taste for ri|)e pickled olives

has been acquired by a large body of consumers and
the methods of producing green ]>iekles have been per-

fected. Few of the last, however, are made, as the

demand f(jr good ripe pickles exceeds the supply. Olive-

growing has therefore been on a profitable basis for

some years and large new jjlantations have been made
during the last five years.

No reliable statistics of the olive industry are avail-

able but the statistician of the California State Board
of Agriculture places the number of trees in California
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at 1,530,000 which corresponds to something under
30,000 acres. The same aiit liority credits Florida with
8,000 trees, Arizona with 1,600 and all other states with
200. The State Board of Equalization, however, placed
the number of trees in CaUfornia in 1912 at only 700,000,
or about 14,000 acres.

It is estimated that CahfoiTiia produced in 1910 about
800,000 gallons of oUve oil and 1,000,000 of pickled
oHves. For 1911, the oil output is placed at 920,000

2571. Arab family gather-

ing fruit of grafted wild olive
^

li in Algeria.

gallons and the pickles at 1,1.50,000 gallons. If one
ton of olives is reckoned to yield thirty-five gallons of

oil and that it requires six pounds of olives to make one
gallon of pickles, the crop of 1911 represents about
31,000 tons of fruit, of which 85 per cent were used for

oil and only 15 per cent for pickles. If the average of

the estimates of total acreage given above is taken, the
crop is equivalent to 1.4 tons to the acre. When it is

considered that many orchards are planted with poor
bearing varieties and in unfavorable situations, this

average is satisfactory.

According to the state statistician, six counties of the

San Joaquin and Sacramento valleys produced in 1900
nearly 75 per cent of the crop of the whole state, though
having but 25 per cent of the trees. This indicates a
variation of crop of less than half a ton to over four

tons to the acre, according to locahty. In the south
of France 2.7 tons to the acre Ls considered a maximum
\-ield and good well-cultivated orchards are not expected
to average more than 1.3 tons.

Using the estimates given above, it will be seen that
pickles were ma<:le from only about 15 per cent of the
crop, the remainder being used for oil. The reason'

for this Ls that while pickled olives of suitable qual-

ity are more profitable than oil, only the large olives

are acceptable to the market. During the first period
of hea\'y' planting, a large number of the trees used were
of varieties suitable for oil, which are all of small or
mcilium size. Even when large-fruited varieties are

planted, there will always be a large proportion of the
fruit undersized, especially in poor soil and in unfa-
vorable localities. At present the tendency is to plant
only those varieties which are capable of producing
large fruit but which at the same time are rich in oil of

good quality. The pickled oUve is thus con.sidcred the

main crop and the oil a kind of sujiplementary or by-
product. From this point of view, the Mission olive,
when propagated from selected trees in favorable local-
ities, is perhaps the best variety. Pickling and oil-

making tend to concentrate in large central establish-
ments in each oUve-growing center. This makes it

jjossible to employ the best methods and machinery
in the hands of trained men. The results are great
improvement in quahty of the product and economy of
operation.

The price paid for olives fell at one time to $15 a
ton which, with the average crop, represents gross
returns of .$25 or $30 an acre, which in most cases would
not pay the cost of cultivation and harvesting. It has
risen gradually until during the last few years $100 a
ton has been paitl for olives suitable for pickling and
even $150 to $200 a ton for very large fruit. This
represents average gross returns of about $150 or more
to the acre and is very profitable, as the large olives are
gathered much more cheaply than the small. When
turned into pickles, a ton of olives represents $250 at
the low retail price of 75 cents a gallon, but a ton of
olives will yield oil of a value of only about .$87.50 at
the ordinary price of $2.50 a gallon. As olives are
usually bought ungraded, the buyer of pickling olives
at present prices incurs a loss on all the small olives he
uses for oil. The price paid for oil olives too small for
pickMng is less than half that paid for the large fruit.

Propagation.

Olives in California are usually grown from cuttings
taken from the tree when it is most dormant, that is,

in January and February. These cuttings may be of
any size and taken from any part of the tree. Most
nurserymen prefer to use "tips." These are the mature
ends of shoots 4 to 5 inches long. Two or three of the
upper leaves are left or trimmed back a Httle and the
remainder removed entirely. They are then planted in

boxes of sand under glass -with artificial heat and, after
rooting, transplanted to the nursery where they remain
for one, two or three years before being planted in
place. Wlien a greenhouse is not available, larger cut-
tings of older wood are ))referable. These cuttings are
usually made about 14 inches long and may be from
^4 to 1^2 inches in diameter. Their rooting may be
facilitated by splitting or scratching the bottom 2 or 3
inches with a knife. In Spain, large branches of old
trees are used to produce young jjlants. These branches
(truncheons) are cut into convenient lengths and incis-

ions reaching half way to the center made every 3 or
4 inches. The sections are then placed horizontally in

trenches about 10 inches deep, where they are covered
with soil, and watered. Shoots arise near the saw-cuts
and when sufficiently developed they are removed with
the roots which have formed, and planted in the
nursery. This method, formerly employed in Cali-
fornia, is now little used there. Suckers taken from
the base of the trunk with a jilate of the old wood
attached to the base are sometimes used and root more
easily than ordinarj' cuttings.

Olives may also be propagated by seeds, which are
supposed to give a stronger root-system and more
fruitful trees. The seedlings, however, must be grafted
and it takes a little longer to obtain a tree by this means.
The Mi-ssion and many other cultivated varieties

have large seeds wiiich are har<l to germinate. Small-
fruited varieties, such as the Redding and Chemlali,
which resemble the wild olive, are the best. The com-
pletely ripe olives are placed in a heap until the pulp
becomes soft enough to be removed easily. Usually the
stones are then treated for twelve to twenty-four hours
in a 10 per cent solution of caustic soda. The process
must be carefully watched by breaking a stone occa-
sionally and the lye removed before it penetrates to the
kernel. The treated pits are kept in moist sand until

March or April, when they are planted thickly in close
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n>\vs. Many will not germiiuito the fii-st year and many
not at iUl.

Much time may he saved by clippint; off the apex

of the ohve pit. Seeils.tivated in this way will terminate

readily in a few weeks. By means of a simple dcviee

originated l>v the t'alifoniia Kxperiment Station, this

clipping eani)e done very rapiiUy (,1'ig. 2.")72K

J57J. Dfvice for clipping olive seeds.

Tlip second or third year, the yomig seedlings are

transplanted to mirserj* rows in good rich soil, where
they are budded or grafted the following spring. One or

two years later, they are ready to be planted in the
orchard.
The planting distances van,' with the nature of the

soil and of the variety. The trees in some orchards are

])lanted as near as 20 feet, but more at 24 to 30. The
olive is verj' long in reaching its full size, and some
growers plant at 20 or 24 feet with the intention of

taking out three-quarters of the trees when they begin
to crowd, leaving them 40 to 48 feet apart. It is not,

however, until the trees are twenty-five or thirty years

old that they reach full size, and most growers prefer

to plant at intermediate distances of about 30 to 30
feet. In France, the distances adopted vaiy from 15

feet in the most northerly districts to 24 feet in the

more southerly. In Algeria, from 30 to 36 feet are

the usual distances, while in Tunisia 45 feet and even
00 to 72 feet are adopted, usually with intercalary an-

nual crops. Most of the olives in California are planted

in soUd orchards, but many are used as avenue and
border trees.

Seedling olives are grafted in the nursery. This may
be done when the seedlings are one year old, by means of

a side- or whip-graft in early spring, or of a twig-bud
after the sap is flow-ing freely. The graft is made at or

near the surface of the ground. Older seedlings may be
crown-grafted or twig-budded higher up in late spring.

Old trees may be grafted to change to a more desirable

variety. Much grafting of this kind has been done in

California, the large iiickling varieties being grafted on
small oil ohves or on the strong-growing Redding,
which bears a worthless fruit and was at one time
planted largely in the mistaken belief that it was the
large-fruited Pioholine. The trees may be cut back to

the main branches and crown-grafted immediately or
allowed to form a growth of new shoots, which are

budded the following year. Much care and work are
necessarj' for several years to prevent the growth of

suckers from the old stocks.

CuUivaiion and pruning.

The planting and cultivation of the olive reqviire the
same care as in the case of other fruits. Where the rain-

fall Ls ample, thorough cultivation may insure sufficient

8«il-moi.sture, but in most cases irrigation is necessary.
Cutting V^ack and the removal of ill-placed branches is

a<lvLsable during the first and second years, and the

tre* .should be allowed to make only one tnink. After
the second year, the lower branches should be gradually
removed until a clean trunk of 2 or 3 f('et is formed.
Cutting baf:k and thinning out of the braiu'hes should
be practised at every winter [jruning in order to give
the tree the required synunetrical arrangement of

branches. For trees which tend to become close and
coini)a<;t, thinning out of branches is chiefly needed; for

those which tend to become weak and elongated, more
cutting ba<'k is necessary.

By the fifth or sixth year, the framework of the tree

should be formed and paying crops produced. The
methods of pruning Ix^aring trees vary greatly in various
(•(nuilries. In many, a very severe cuttmg-back is

practised every other year and, as a consequence, the

olive bears only on alternate years. The origin of

this custom seems to liave been due to the olive-fly

and scale, which can be fairly well controlled by this

means. Trees which are not jiruned at all also tend to

bear only evei-y other year and to have small inferior

fruit. As the olive bears only on the two-year-old

wood, like the peach, annual pruning is necessary for

anmuil crojjs.

The most approved method in California is an annual
Iiruning which consists i)rinciiially of thinning out from
one-third to one-half of tlie small branches. As much as

Ijossible of the removals should be of branches which
have borne the preceding year, especially those which
liave made little new growth. Injured or ill-placed

branches are removed and the fruiting surface spread

as imiformly over the tree as possible. Vigorous trees

should be pruned less than tliose which are weak and
removals made in such a way that Ught and air reach

every i)art of the bearing wood.
Thorough clean cultivation is needed by the olive

and is practised as with other orchard-trees In Cali-

fornia. The olive will live with less water than most
orchard-trees, but for the production of good crops of

large fruit an abundant water-supply is necessary.

When the moisture is hiadequate, the blossoms do not

set well and the fruit is small. Most of the paying
orchards are irrigated. Frequent and .shallow irriga-

tions are imfavorable to the health and bearing of the

2573. J, Large knots on still vigorous branch of old olive tree.

2, Young tree planted to replace one destroyed by knot. 3, Small

knots on much weakened branch.
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tree. Heavy wintor and spring irrigations followed by
thorough sinunior cultivation are usually sufficient,

though a s\i]i]ilementary watering just before blossom-
ing time (March to IVIay) and one when the fruit

is almost of full size are useful in many soils and
locations.

Diseases and insects.

The only serious disease

which attacks the olive in

California is the "olive-

knot." This disease is

characterized by mmier-
ous knots or tumors on
the leaves, twigs, branches
and trunk, varying in size

from ). s inch to 1 or
occasionally 2 inches (Figs.

2573,2574). When badly
attacked, the tree is much
weakened and, in extreme
cases, killed or rendered
unprofitable. The disease

is infectious and caused by
specific bacteria (Bacte-

rium savastanoi). Though
found in several widely
scattered districts, few
orchards have been seri-

ously injured and it seems
probable that its spread
can be controlled by
quarantine. It is most
harmful to young trees

and in rich moist soils

of the warmer districts.

Eradication by means
similar to those used for

jiear blight seems possible.

A fungous disease of the
leaves {Cycloconium olea-

ginum) occurs, but is not
important. Rarely, sus-

ceptible varieties are

slightly weakened by an
unusually heavy attack. Fungous decays of roots and
stem have been noted, but do little damage as a rule.

Old ohve trees in Europe often bear satisfactory crops

even after a great part of the interior of the trunk has
decayed (Fig. 2575).
The black scale (Saisseiia olex) is very injurious to the

olive in the moister regions of the coast ranges, in some
parts being so prevalent as to prevent the profitable

growing of the tree. In the dry sunmier air of the

interior the scale is absent or not injurious. The
noxious olive-fly and oUve-moth of Europe do not exist

in Cahfomia.

HaTvesling.

The stage of maturity at which the olives are har-

vested depends upon the use that is to be made of them.
For green pickles, they should be gathered as soon as

or just before they have reached full size and before

they show the slightest change of color. Only at this

stage is it possible to presers'e the clear yellowish green
which the consumer demands and which insures the
best price. In ripe pickles, the consumer demands a
deep uniform shade as nearly black a.s possible. Differ-

ent varieties of olives varj' considerably in the amount
of coloring matter they contain, but in all varieties it

develops its full intensity only at full maturity. As the
olives on a tree do not all rijicn together, it is customary
to wait iintil nearly all have developed a good black
color. If gathered too soon, many will bleach to yellow
or red in the pickling process; if left too long many will

become too soft. Both these difficulties can be over-
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2574. Tuberculosis of olive.

come to a large extent by modifications in the methods
of pickling.

When used for oil-making, the quality and quantity
of the oil will vary according to the degrees of ripeness of

the fruit, when gathered. The maximum quantity is

obtained by harvesting the ohves when they are com-
pletely mature and soft. There is an increase in the
percentage of oil afterward, due to a partial drying. of

the fruit, but no increase in the total quantity of oil.

The finest and mo.st highly prized oil is made from
olives gathered just before they begin to soften.

In gathering olives for any purpose, they must be
picked from the tree by hand and all bruising of the

fruit avoided. Cloth bags or lined buckets hung over
the shoulders of the pickers are uised. Knocking the

olives off the trees with rods and gathering from the

ground is never practised for pickling olives; nor is it

advisable for oil olives, as the mechanical injuries to

the fruit promote rotting and molding which much
depreciate the quality of the oil. Beating the trees

also destroys much of the best fruit wood and tends to

promote the spread of the olive-knot disease. Where oil

ohves can be marketed immediately, they may be
gathered by means of special rakes with wooden
teeth.

Pickling olives.

When pickles are made, the olives should be cleaned

and sized as soon as possible after gathering. The sizing

is done by mechanical graders which sort the olives

into three or more sizes. The larger sizes are each
pickled separately and the smallest used for oil. The
grader should be such that the fruit is bruised as little

as possible. The cleaning is accomphshed by a blower
which removes leaves and similar light materials and
by running the oUves into water which removes the

dust.

The pickhng process consists in removing the bitter-

ness by means of soda or potash lye and water, then
hardening and preserving the ohves with a solution of

common salt.

The nature of the lye treatment will depend on the
variety, size and degree of ripeness of the fruit. For
this reason, each variety and grade should be treated

separately. The effect of the lye is partially to destroy
the bitterness and to make the skin more pervious to

the pickling solutions. Some varieties of ohves are

extremely bitter or thick-skinned and require two or

three times as much lye as other varieties. If too little

lye is used, the ex-traction of the bitterness will be very
slow and often incomplete; if too much is used, the

ohves will become soft, the flavor will be injured and
the nutritive value impaired by saponification of some
of the oil.

2575. Ancient olive tree in orchard in south of France.
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Avornpo olives air placed in a solution composed
of two o\inces of )Hitash lye to one gallon of water. They
are left in this sohition from four to not more than
twelve ho\irs. When the lye has penetrati'il nearly to the

pit ;\s shown by a darkening of the llesh, tlie olives

should be removed to a bath of i)nre water. A\"ith very

bitter olives, a second treatment with lye is often

necess;iry. Stronger lye is likely to soften the fruit too

much. SVith very rijw or soft olives, it is necessary to

use SiUt from the beginning in the lye solution. Equal
quantities of salt and lye may be used and more time is

needed for neutralization owing to the hardening effect

of the .salt. St>me jiicklers prefer to use a 1 ])er cent

Ive for all olives anil to repeat the treatment two or

lliree times. The next step is to remove the excess of

lye from the olives. If the olives are firm, this is most
economically and rapidly acct)m])lished by soaking in

jnire water which is changed twice a day. If the olives

are soft, the water should contain 2 per cent of salt.

As soon as no tjuste of lye remains in the olives, they
are placed in a brine conijioseil of four ounces of salt

to one gallon of water. This brine is replaced in about
two, seven and twentj'-one days with brines of six, ten

and fourteen ounces to the gallon. This gradual increiwe

of the strength is necessarj- to prevent shrinkage and
shriveling of the olives.

Great care should be taken not to allow the olives

to come in contact with anything that will injure their

flavor. The vats or other receptacles used for pickling

should be perfectly' clean, odorless, and tasteless. Con-
crete is the best material, but wooden receptacles

thoroughly treated with boiling water and soda until

they are sterilized and all taste of the wood removed,
may be used. The vats should be provided with a
removable wooden grating, fastened 1 or 2 inches from
the bottom, and a close-fitting, floating wooden cover
to keep all olives submerged. Each vat .should be pro-

vided at the bottom with a wooden spigot for drawing off

the solut ions. The thickness of the layer of olives should
not be more than 2 feet, or less with soft varieties.

In pickling green olives, when a light color is desirable,

the fruit should be exposed as little as possible to the
air, especially during the ex-traction of the bitterness.

In pickling ripe olives, on the contrary, when a uniform
dark color is desired, the action of the air is beneficial.

A great improvement in this respect can be obtained by
leaving the olives ex-posed to the air for twenty-four
hours when making the various changes of lye and salt

solutions.

However carefully the processes of pickling are'carried

out, the olives will keep only for a limited time. They
usually remain in good condition for about six months
when "kept in a strong brine, and the best may last in

fair contlition for a few months longer. Few olives are

good when kept in the ordinary way for twelve months,
but by heating them in sealed cans or bottles, they can
be kept indefinitely with as great facility as any other
food-product. The heating does not injure the flavor

and the tex-ture, but, on the contrary, improves them.
Olives preserved by heating do not require such strong
brine, and it is only necessary to add as much salt as
the palate requires.

Olive oil.

The best oil is ma<le by working the olives a-s soon
as they are gathered, but it is usual to dry them partially
first to facilitate cru.shing and pressing. The drying is

accomplished by spreading the fruit in Layers not over
•i inches deep on wooden trays which are spread out in

a well-a/jrated shed or loft. The olives must be turned
daily and prevented from molding. In cool, moist
weather this is very difficult, and artificial driers con-
structed on the same principles a-s those for fruit and
hops are sometimes u.s<,-d. The heat of these driers
should be between 120° and 130° F. Higher tempera-
tures produce rancidity of the oil. Artificial drying

reqiiires .about forty-eight hours; natural drying one
to two weeks. The ilried olives may be stored in a cool,

dark, dr\- jilace for some time before crushing, but the
sooner they are used the better the oil, especially when
dried by artificial heat.

The olives are first passed through a crusher con-
sisting usually of corrugated rollers which disinte-
grate the flesh without breaking the pits. The crushed
mass is then ]5ut under a press of moderate power. To
facilitate the escape of the oil and v,-ater, the crushed
olives are placed in layers of 3 to 4 inches, inclosed in

strong cloth and separated by gratings. After this

pressing, the pulp is thoroughly ground, usually w-ith

the pits, in an "edge-runner" mill. The ground pulp
is then pressed

a .second time.

The second
pressing requires

a very powerful
press and very
strong cloth to
contain the pulp.
The first press-

ing may be
omitted when
the olives are
dried.

The liquid
which comes
from the press

contains oil,

water and vari-

ous impurities
both solid and
dissolved in the
water. If al-

lowed to stand,
the oil, owing to
its light specific

gravity, will
come to the top
and may be
.skinmied off and
freed from float-

ing soUd matters
by screening.
The separation,

however, is very
slow and imperfect and is facilitated by the process
knowTi as "washing." There are various devices for this

purpose but they all consist in mixing the press liquids

with a stream of pure water with continued gentle

agitation. Some of the devices are continuous and the
oil rising to the top flows off into the oil vats and the
water and impurities escape at the bottom.
The oil thus obtained is more or less cloudy owing to

the presence of minute particles of solid matter and
must be made perfectly bright before it is merchantable.
Perfect clarification of the oil may be accomplished by
several successive settlings and decantations. The set-

tling vats may be of tin or concrete. Drawing off after

a settling of twenty-four to forty-eight hours removes
most of the solid matter. The remainder is removed by
two or three drawings-off, each after a settling of about
a month. Filtration is usually used to hasten clarifica-

tion. The most commonly used filtering materials are

cotton, pure sand and filter paper. Filtering must be
practised with moderation as it tends to diminish the

flavor.

Only .'50 per cent to G.'j per cent of the oil is recov-

ered by the methods now in use in California. The
pull) with the retained oil is wasted or used as pig feed.

A somewhat large percentage of the oil can be recov-

ered by means of a centrifugal machine and the trouble-

some pressing and press cloths done away with. This
method, however, has never been adapted to an indus-

2576. Varieties of olive, i, Ascolano; 2,

Sevillano; 3, Manzanillo; 4, Mission; 5,

Nevadillo; 6, Frantoio; 7, Redding, (X
about 4).
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trial sciile. Prcssiii;; is also done away with in the
"Acapulco" mctlioil by which the oil is extracted by a
partial vacuum. This method is said to be used suc-

cessfully in several mills in Spain and Italy.

Varieties.

A verj- large number of olive varieties have been
introduced into California, including the principal

varieties of Spain, France and northern Italy. Many of

these, especially the Italian varieties, arc too small to

make acceptable pickles and have been in great part
abandoned or grafted over with larger varieties. Most
of the recent jtlaiitings have con.sisted of Mission,
Ascolano, Manzanillo and Sevillano, though about ten
or twelve varieties are still found in commercial quan-
tities. Short descriptions of the chief of these are given.

Mission (Fig. 2576).—The fruit of the common or

broad-leaved Mission is tJ^3ically olive-shaped, slightly

oblique and pointed. Its deep color when ripe makes
it .suitable for ripe pickles. It rijiens rather late and
does not fruit nor mature well in the cooler sections.

It varies in size from small to large according to soil,

climate and cultural conditions. The ripe fruit is very
bitter but it is firm and easy to pickle. It is one of

the best oil olives among the large varieties, both as

regards quantity and quality. More than half of the
olives of California are of this variety.

Ascohino (Fig. 2576).—^This variety, the largest of all

the olives grown in California, comes from Italy, w'here

it is grown in the province of Unibria. It is regularly

ellipsoidal in shape and has a very small pit. It is some-
times called the "white olive of Ascoli" because it has
very little color even when perfectly ripe. This is con-

sidered a defect for ripe pickles but by proper aeration

during pickling, it can be made sufficiently dark and
the color has the advantage of being very imiform. It

maintains its size under most conditions and bears

good crops in all the sections where it has been tried.

It contains verj- little bitterness and requires very

moderate lye treatment. Its flesh is somewhat tender

and this and its large size make special care and slcill

necessar\- in preparing the ripe pickles. Many picklers

have failed in this respect, but by the proper use of

salt from the beginning and careful use of lye, success

is not difficult and the pickles when well made com-
mand the highest price. Plantings of this variety have
been hea\':i' for several years and limited only by the

scarcity of nursery trees.

ManzaniUo, Number 1 (Fig. 2576).—^This olive is of
'

Spanish origin and, as its name indicates, it is apple-

shaped. It is deejjly colored and bitter when ripe and
requires treatment with strong lye, but as it softens easily

in pickling great care is needed. It ripens several weeks
earlier than the Mission. It is on the average a little

larger than the Mission though the largest samples of

both varieties do not differ much. Its oil is somewhat
inferior to that of Mission both in quantity and quality.

Manzanillo, Number 2 is the variety usually pickled

in Spain. It is of excellent quahty but too small for the

Calijfomian market.
Sevillano (Fig. 2576).—This is the variety from which

the largest "Queen" ohves of Spain are made. The
largest specimens excel the Ascolano in size but it is less

uniform. It is of tji^ical olive-shape. It has a large

pit and is deeply colored like the >Iission. It is partic-

ularly suited for making both green and ripe pickles,

but its large size makes special care necessary in the

process. It is a good bearer in good, rich soil in w-arm

localities but its range of adaptation seems more limited

than that of the Ascolano.

Macrocarpn and Pnbjmnrpha, which seem to be
synon>Tns, are verj' large and suitable for ripe pickles

but are liable to a disease causing a spotting or soften-

ing of the flesh which much decreases their value.

Among other large-fruited varieties which have been
tried and which have given good results in some sec-

tions are Obliza, Salonica, Regalis, Empeltre, and Col-
mnliclla. These are not being largely planted now, as

they are excelled in most respects by the four preferred
varieties.

Among smaller varieties which under favorable con-
ditions produce fruit large enough for pickling are the
Nevadillo bianco, Oblonga, Pendulina and Uvaria. The
Nevadillo (Fig. 2576) especially was planted largely at

one time and under suitable conditions is one of the
best oil olives. It is, however, sensitive to cold, subject

to dry-rot of the fruit and in many sections an imreli-

able bearer. The Picholine, a variety used in France
for "olives farcies" gives excellent fruit in California

but has been little planted. The so-called Redding
Picholine (Fig. 2576), which was largely planted some
years ago vmder the impression that it was the true

French Picholine, is a seedling whose fruit is very small
and useless. Frantoio (Fig. 2576) is a type of Italian

oil olive which does well in California, but is not profi-

table, as the fruit is too small for pickling.

Lileraiure.

See publications of the Agricultural Ex-periment
Station, Berkeley, California, especially Report for

1890, Bulletin Nos. 120, 123, 129, 137, and 158; also

Reports of the Horticultural Commission, Sacramento,
California, especially the Proceedings of the Olive-

Growers' Conventions. Also Bleasdale, "The Olive

Tree and Its Products," 1881; Calkins, "Gleanings in

Olive-Culture," 1892; Cooper, "A Treatise on Olive-

Culture," 1882; Flamant, "A Practical Treatise on
Ohve-Culture, Oil-making and Olive-pickling," 1887;
Lelong, "TheOhveinCaUfomia," 1888; Marvin, "The
Ohve," 1888. Frederic T. Bioletti.

OLIVE-BARK TREE: Terminalia Catappa.

OLIVERANTHUS (Oliver's flower; named in compli-
ment to G. W. OUver, U. S. Dept. Agric). Crassu-
lacese. A genus of 1 species, Mexican, .separated from
Cotyledon (or Echeveria), the fls. not strongly 5-angled,

very large and solitary, at the ends of slender branches.

O. elegans, Rose (Cotyledon elegans, N. E. Br. Olinrclla

elegans, Rose), is a caulescent and nuich-branched
perennial, 12-20 in. high, with flat fleshy oblanceolate

to spatulate Ivs. closely placed near the ends of the

branches: coroUa about 1 in. long, briglit red with
yeUow tips, elongated and the lobes nearly free to the

base: carpels 5, free. B.M. 7993. G.C. III. 44:275.—
An attractive summer-blooming plant, with large fls.

of good substance borne on rather slender branches. It

does very well out-of-doors at Washington, in sandy
soil. L. H. B.

OLNEYA (Stephen T. Olney, American botanist and
specialist in Carex). Leguminbsie. One species, 0.

Tesbia, Gray, a small tree (15-20 ft. and more) in S.

CaUf., Ariz., and Mex., known locally as ironwood:
often spiny: Ivs. equally or unequally pinnate, the Ifts.

thick and entire, the stipules none: fls. white or pur-

pUsh, in short axillary racemes; petals free and equal;

stamens 10, diadclphous: pod 1-2-seeded, thick, with
coriaceous valves, linear-oblong, 1-2 in. long, hairy.

Probably not regularly in cult.

OMALAnTIUJS: Ilomalardhus.

OMPHALEA (Greek for naval or center, from the

fonn of the disk or anthers). Euphorbiacca'. Mostly
climbing or twining shnibs of the tropics, .hiice milky:

Ivs. alternate, entire, pinnately veined: fls. in terminal

panicles, small, apetalous, monoecious; staminate calyx

with 4—5 broad, free, imbricate sepals; stamens 2-3,

filaments connate; ovary 3-celled, 1 ovule in each cell:

fr. large, fleshy outside.—Twelve species in Trop. .Amer.

and 3 in the Old World tropics. Related to Sapium and
Stillingia. Cult, in rich light soil; prop, by cuttings
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twto^i with hoal. (>. IriniKlra. Linn., Coh-Nvt, Pop-
Nit. Pu^NiT, with obloii); olUiise Ivs. ami yollow fr.

1'.. in. tliiok. h!U< boon rvilt. in Ku. 'I'lu' blackoiiiu};

juioo of tho fr. ha.-; Iwvn iiso<l in inii anil iho nut.< oaton

aftor ivnioval of tho |>«isonous onibno. \V. Indies.

L.B.C l>:"il9. ('. ;iii<;<ic(ir;xi, Honisl., with hmcoolato,

aouto Ivs., is nutivo ami oult. in tho W. Imlios, tho

larpe spoils, Hvntkh's-Nit, boinp catoii as a luitiiotit

and stimulant. H.I. 2">3". O. didmira, Linn., with

broaii ovato or oblonp Ivs., or a rolatoil spooios, hius boon
intro. from Iho mountains of Colombia, wlioro the oily

swsl is oaton and fod to hogs. j y. >ji Nouton.

OMPHALODES (.Greek, nard-slmpcd; rcforrins to

tho seeds 1. liortujinaccsc. N.wki.wort. Flowor-garden
and bonier plants, something like forget-me-not ^ not
often .soon in .\inerioan gardens.

Annual or perennial herbs of low growth, glabrous or
sparsely and minutely villous: root-lvs. long-stalked,

laneoolate, ovato or eordate; st.-lvs. few, alternate:

racvmes 1;vn, with or without a leafy bract at the base;

Cidyx .5-partod; corolla-tube very short; lobes .">, imbri-

cated, broad, obtuse; stamens .">, affixed to llie tube,

included; ovary -l-lobed. From Myo.sotis it differs in

having depressed nutlets and nearly horizontal seeds,

while in the forget-me-not genus the nutlets are ovoid,

and the seeds erect. Since the cult, material is doubtful,

the descri)it ions given below are atlaptetl mostly from
DeCandoUe's Prodromus, vol. 10 (1846), with which
the pietures cited agree rather poorly. The genus hero
characterized has the limits understood by Bentham &
Hooker, and by Gray.—.\bout two dozen species,

native to the ^Iedit. region. Cent. Asia, and Japan;
also in Mex. and sparingly in W. U. S. (the latter by
some referred to Eritrichium). For 0. lotujijlnra, see

Lindelophia. The grouj) to which Omi^halodes belongs
is variously understood by botanists.
Of this genus a few low-growing hardy herbs are

cultivated, with flowers much like those of forget-me-
not, but larger and usually with a white five-pointed

star diviiling the corolla-lobes. The flowers are often
more or less pinkish, particularly toward the center.

They like moist situations, but in deep .shade grow too
luxuriantly; also the flowers are fewer and of a weaker
blue. Partial shade or full sunlight is preferable. The
comraone.st kind is the "creeping forget-me-not," 0.
verna, which is a spring-blooming perennial of easy
culture, producing runners freely and (easily propagated
by division. It can be grown by the yard in a rockery
and can be easily naturalized in wild moist half-

sha<lefi spots. It is also good for fringing walks. It is

said to like best a cool, moist loam, with a few bits of

sandstone among which the roots may ratnble and
from which they may derive coolne.ss and moisture.
Perhaps the choicest kind is O. Lucili^, also a sjiring-

blfKiming perennial, but of tufted habit and impatient
of division. It is a native of .Vsia Minor at a height of

S.fXK) feet, and grows in fissures of vertical cliffs. It is

said to like a loo.se limestone soil, deep and well drained.
When once established it self-sows. (). linifnlia is a
sumrner-blooming annual of ejwy culture. 0. verna has
a white-flowered kind, which is pretty but to most
persoas lacks the interest of a blue-flowered forget-
me-not.

A. PlarU a summer-blooming annual.

linlfdlia, Majnch. Erect, .slightly glaucous, 1 ft. high:
ra'lical Ivs. wedge-shaped; st.-lvs. linear-lanceolate,
margin remotely ciliate: corolla twice us long as the
caljTt: nutlets dentate, inflexed at the margin. Dry,
stony hills of .Spain and Portugal. .Iime-Sept. Accord-
ing to iJef.'andolle, the fls. are normally white, and it is

var. cxnilescens, DC, which has bluish fls., sometimes
tingeil with roni;. This intcre-sting species belongs to a
group of f^rnphalofies in which the nutlets are affixed

laterallv and length wi«<! to the style which is jjyrami-
dal and has a M<)Uare bas<;.

.\.\. Plaiitti pcri'iinials, mantli/ apring-hlnoming

.

verna, Moench. Cheei'iN(1 Fon(iKT-MK-NoT. Stolo-

nifonnis perennial: floworing-st. orec^t: Ivs. s])arsely

pulnTulous; radical ones long-pet ioled, ovate or sub-

cordate; st.-lvs. .short -pel ioli'd, sublanceolate; all Ivs.

aciuninato, Callous at (he apex: fls. borne in pairs in a
raceme. Aiiril, Mav. Eu. B.RI. 7 (as Ci/noglosnum
Oiiiplialodcs). Gn. 21), p. 151."); W:!.^; 72,' p.' 240.—
Fls. light blue, accortling to DeCandolle. Var. alba,

Horl.., is also offered,

Lucilise, Boi.ss. Glabrous, tufted perennial: Ivs.

oblong, obtuse, the radical Ivs. narrowed into a lotig

petiole, the st.-lvs. sessile, upper ones ovate: pedicels

longer than the nearest floral If., erect, then arcuate-

recurved: fls. blue; calyx-lobes ovate-oblong, somewhat
obtuse, about one-fourth as long as the pedicels; corolla

broadly f\iimol-shaiie<l, about foiu' times as long as the

calyx: luitlets with an entire membranaceous margin.
Mt. Sypilus near Manesis, and in Cilicia near Gulf of

Scandoroon, at .S.OOO ft. B.M. (K)47 (S()me fls. light

blue, others pinkish purple, all with a white eve). Gn.
27: 194; G9 p. 283. G.C. III. 40:53. G. 28:413.—Fls.
about ' oxn. across, twice as large as those of 0. verna.

comifolia, Lehm. (0. cappadbcica, DC). Perennial

herb, G~S in. high, sometimes grown as an alpine, with
variable but usually cordate-lanceolate Ivs. which are

silky-hairy and with prominent arching veins: fls.

.about ; oin. across, clear rich blue with small white eye,

in loose erect cymes. Asia Minor. G.C III. 53:380.

nitida, Hoffm. & Link. Perennial, with erect branch-
ing glabrous sts. : Ivs. oblong-lanceolate, glabrous antl

shining above, pubescent beneath, the lower ones long-

petioled and the upper ones sessile: fls. sky-blue with
white center, in very long bractless racemes, the

pedicels and calyx pilose. Portugal.—Said to be a
plant of neat habit for half-shady moist places.

0. Jlorarieiisis, Corr., is a garden hybrid between O. LuciliEB and
O. nitida (H. Corrcvon, Floraire, Geneva, Switzerland).

WiLHELM Miller.
L. H. B.t

ONCIDIODA (compounded from Oncidium and
Cocldioda). Orchidacese-. A genus established to con-

tain the hybrids between Oncidium and Cochlioda.

0. Chdrlesivorthii (O. incurvum x C Noetzliana) has
the infl. of the former, the fls. scarlet and lavender.

F.E. 33:499.

—

O. cinnabarma=0. monachicum x C.

Noetzliana.—O. Co()ksonise=0. macranthum x C
Noetzliana.

—

O. Mauricii=0. tigrinumxC. vulcanica.

G.C III. 55:326. George V. Nash.

ONCIDIUM (Greek, a tubercle; alluding to the crest

on the labellum). Orchiddcex. Epiphytal orchids for

greenhouse growing.
Pseudobulbs u.sually pre.sent, wanting in a few spe-

cies, 1-2-lvd., with sheathing Ivs. at the base: Ivs. plane,

terete or triangular: petals like the dorsal sepal but
often much larger; lateral sepals either free or par-

tially united; labelhnn variable, but never with its base

parallel to the cokmin (Odontoglossum), spreading

nearly at right angles to the column; column short,

winged.— ,\ broa<l genus with over 300 species distribu-

ted in Mex., Cent, and Trop. Amer., and in the W.
Indies. In range of altitude the genus extends from the

hot coast regions to elevations of 12,000 ft. in the

Andes. The fls. of this genus show a remarkable

diversity of form. In O. varicoaum, O. ligrinum and
related species, the labellum is greatly developed,

fonning the most conspicuous part of the fl., while in

O. mrralum and O. macranihuin it is inconspicuous. The
sepals and j)etals vary in size in relation to each other

and to th(' rest of the fl. A remarkable example is O.

Papilio, in which the petals and dorsal sepal have been
transfonn(ul into linear-erect segins., recalling, on a
large scale, the antenna; of some insect. The general

habit of the iilants is no less variable than the fls. They
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range in size from smiill erei't. forms, scarcely (i in. in

height (O. immiltiin), to tliose resembling O. o//i'.sn('hiuw,

with immense climbing panicles 9-V2 ft. high and cov-
ered with nvnuerons medium-.sized fls. The prevailing
color of the lis. i.s yellow, spotted and barred with
brown. White or rose-colored fls. occur in a few rare

examples (0. hicurt'um. O. urnitliorhi/nrhiDn).

As a da-ss, oncidiuins are short-lived imiier cultiva-
tion. Few growers succeed in maintaining them in

good condition for any great length of time. The stock
is constantly renewed from the tropics.

Cultivation of oncidiuins.

The genus Oncidiiun embraces a great number of
species which arc found growing under such peculiar
and varied conditions in their native homes that imita-
tion of the same is usually impracticable and often quite
impossible. A fair degree of success, however, may
be obtained by careful observation and distribution of

the exceptionally difficult species among the several
orchid departments.
The Sarcoptera section, which embraces such species

as 0. Canndislnanum, O. Lanccaniim, 0. luridum, O.
pulvinatum and others of similar structure, and the
O. Papilio section, with O. ampliatuin, may be suc-
cessfully grown in a bright warm portion of the
cattleya department in small ba.skets suspended from
the roof, using for a compost a mixture of clean chopped
peat and sphagnum mo.ss, freely interspersed with
lumps of broken charcoal. O. cucidlaium, 0. incurvum,
O. macranlhum, 0. ornithoi-hynchum, O. Phalx)iopsis,0.
varicosum , with a few others of like nature, do well

under treatment similar to that given for odontoglos-
sums, which see.

When a good collection of species is cultivated, a
large number, incluchng many of the above, can be
readily grown in one house if it be especially adapted to

them. Such a house should be a span-roof structure of

east and west exposure, at an angle of about 40°, which
will admit the longest possible light. The early morning
and late afternoon sun striking the glass at right angles
produces and prolongs the natural sun heat for a greater

part of the day, while at midday, when the outside
temperature is highest, the sun's rays strike the glass

obliquely, giving less heat, with little danger of the
plants becoming sunbimied from lenses in the glass.

Oncidiums require more sun and air than most orchids.

The benches may be of either wood or stone, and
should be covered an inch or two in depth with sand,

ashes or gravel. The benches and paths should be wet
down once or twice daily to insure a moist atmos-
phere. Ventilators should be arranged on both sides of

the roof: air may then be freely admitted without caus-
ing direct drafts on the plants by using the ventilators

on the sheltered side. In winter the temperature should
range from .50° to 5.5° F. at night and 60° to 6.5° by
day, or a few degrees more with sun heat and ventila-

tion. In summer it must be kept :us low- as outside con-
ditions will permit. From March until October, shar

ding must be apphed to the glass sufficiently hea\T to

keep down the temperature without excluding indirect

solar influence. A good shading is made of turpentine

and white leafl; it stands well and is easily removefi. It

can be applied rapiflly with a whitewa.sh brush on a
long pole, and removed with a hanl bnish in the fall.

Oncidiums may be growii in cither pots or Ixuskets,

but as many species are of rambling habit, the latter are

preferable. The tiny species, such a.s O. Limminqliii,

Act best on blocks witli little compost beneath them.
Clean chopped peat fiber and live si)hagnum moss, equal
parts, make the best general growing material, and
this should be liberally interspersed with broken pieces

of charcoal. The plants in all cases must be securely

fastened, and the compost must be pres.sed in moder-
ately firm, but should be u.sed sparingly. Overhea<l

syringing should be given fn-quently, about once or
twice a day in bright weather, but care must be taken
not to keep the compost too wet, for the roots are lia-

ble to decay: it is advisable to let them dry out occa^
sionally.

Stock is increa.sed by division or notching the rhizome
between the pseudobulbs just before the growing season,
allowing about three or four pseudobulbs to each piece
and separating the parts after the first growth is

matured.
For other cultural notes on the genus, see the vari-

ous manuals on orchid-growing.

Robert M. Grey.

albiflorum, 31.
album, 31.

altissinium, 24, 25.
ampliatum, 19.

atratum, 7.

aurosum, 20.

Barkeri, 21.

Batemannianum, 28.
Baueri, 24.

bicalloaum, 40.
bicoloT, 12.

Bradshawffi, 7.

carthaginense, 43.
Cavendishianmii, 41.
Cebolleta, 48.

Charlcsworthii, 14.

cheirophorum, 37.
concolor, IS.

cornigerum, 10.

crispum. 9.

Crista-galli, 39.

Crookii, 21.

cucullatum, 11.

curtum, S.

dasystyle, 17.

divaricatum, 32.
Eckhardtii, 45.

INDEX.

excavatum, 20.
flexuosuin, 13.

Forbcsii, 7.

grandiflorum, 9,21, 26,

guttatuni, 44.

Harrisianum, 29.

Harrisonianum, 29.

hastiferum, 5.

Henchmaiinii, 43.
incurvum, 23.

iridifotium, 39.

janeirtnse, 16.

Joncsianum, 47.
juncifolium, 48.
Kramcrianuni, 46.

Lanccanum, 42.
leucochilum, 30.

Limminghii, 3C.

longipcs, 16.

Louvroxianum, 42.
luridum. 44.

macranthum, 5.

maculatum, 35.

majus, 19, 31, 33.
Marshallianum, 6.

Martianum, 12.

micropogon, 1.

moortebeekiense, 14.
nubigoiium, 11.

ornithorliynchum, 31.
Papilio, 45.

Phalynopsis, 15.

phyniatochilum, 2.

pulvinatum, 33.

pumilum, 38.

reflexum, 27.

rhodoptera, 18.

Rogersii, 14.

roseum, 43, 44.
sanguineum, 43.
serratum, 3.

sphacclatum, 26.
splendens, 30.

splcndidum, 22.

sulphureum, 6.

superbiens, 4.

superbum, 1, 42.
tigrinuni, 21.

triquetrum, 49.

uiidulatum, 43.

unguiculatum, 18, 21.
unicolor, 13.

varicosum, 14.

Warneri, 34.

SYNOPSIS OF SECTIONS.

A. Lvs. plane, not terete.

B. Labellum smaller than the sepals and petals. . .

Species 1-5
BB. Labellum at least as large as the other segms.,

often greatly exceeding them,
c. Lateral sepals more or less united at base.

Species 6-18
cc. Lateral sepals free.

D. All the segms. liaving a distitict blade,

none of them Hnrar-subterete.

E. Pscudobulhs present Species 19-37
EE. Pseudobidhs wfi riling or obsolete Species 38-44

DD. Only lateral scpah with distinct blade;
dorsal sepal and petals elongate, linear,

erect, with an obsolete blade Species 45-46
AA. Lvs. terete or subterete Species 47-48

AAA. Lvs. sublriangular in section Species 49

DESCRIPTION OP SPECIES.

A. Lateral sepals united at base 1. micropogon
AA. Lateral srpals free.

B. Sepals and petals linear, flaccid. ... 2. phymato-
[chilum

BB. Sepals and petals broad, serrate. ... 3. serratum
BBB. Sepals and petals broad, entire or

suhentire.

c. Fls. brown 4. superbiens
cc. Fls. yellow 5. macranthum

1. micropogon, Rcichb. f. Pseutlobulbs almost in 2
rows on the rhizome, broadly ovoid: lvs. 4—6 in. long,

linear-obkmg, rounded at the to]), leathery: raceme
8-10 in. long, on a long stalk, fle.xnous, pendulous; fls.

1)^ in. across; sepals linear-oblong, vindulate, yellow,

barred with brown; petals clawed, orbicular, yellow,

with a deej) red-brown claw; labellum yellow, smaller
than the [lotals, having 3 almost equal, rounded, clawed
lobes. .\ug. Trop. Amer. B.M.6971. Gt. 4:308. Var.
superbum, Ilort., is ailvcrtised.

2. phymatochilum, Liiidl. Pseudobulbs broadly fusi-

fonn, P.5 in. long, purplish browTi, with several large
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.-o;iles :it the b!»sc: Ivs. incnibranous, oblanceolate, 12-14

in. long: #c:»i>e rather slender, over 1 ft. long, witli a
IHMnlent panicle more -than a foot loni;: sepals and
ix-tals linear-subulate, flaeeid and somewhat twisted,

pRHMiish >ellow, with deep orange blotches; labelhun
shorter than the sepals, white, with a yellow and orai\!;e

crest: the midiUe lol>e triangvilar-tivate, acuminate.
Brazil. U.M. .V214. T.S. 2;5:24lio. G.C. 184S:i:«).

3. serratum, Lindl. Fig. 2.577. Pseudobulbs 4-G in.

long, partly inclosed by sheathing Ivs., 1-2-lvd.: Ivs.

about 1 ft. long and 2 in. Ijroad: infi. a long, twining,

UK>soly-branehed panicle, tl-lO ft. long; fls. numerous,
3 in. acniss; upjier se]>als broad, reniforni, the lateral

ones ven,- much longer, obovate, all chocolate-brown,
with yellow tips and margins, strongly imdvilatc, ser-

rate: iwtals shorter, oblong, wa\n,' and curled so that

they ahnost meet over the cohunn, yellow with brown

2577. Oncidium serratum. ( X H)

sjxjts, margins .serrate; labellum small, hastate, flashy,

with a crest of 5 ridges. Winter. Peru. B.M. .5632.

F.S. 6, p. 107.

4. superbiens, PLcichb. f. Pseudobulbs 3-4 in. long,
ovate to ovate-lanceolate, much flattened: Ivs. linear,

14 in. long and \\^-\V2 in. broad, some sheathing the
pseudobulb: panicle 2-3 ft. long, loosely branched and
fiexuoiLs, bearing 2(>-30 fls. each 2J/2 in- diarn.; sepals
long-clawed, undulate, chocolate-brown with yellow
tir*i: the upper one trowel-shaped, with a cordate base,
the lower pair more ovate; petals rather smaller, with
shorter, broader claws, much recurved and wavy, yellow
with brown bars; labellum le.ss than half as large as the
sepals, revolute^ trowel-shajxid, with auriculate side
lobes, browTi with a yellow cre.st. Spring. Venezuela,
Colombia. B..\I. .59W.

.5. macranthum, Lindl. (O. haiiHferum, Hort.).
Pseudobulbs ovoid or flask-shaped, 3 in. long: Ivs. nar-
rowly lanceolate, acuminate, 1 ft. long: panicle climb-

ing, loosely branched .and many-fid.; fls. 3-4 in. across;

sepals rovmdetl-oblong, w ith green claws, the upper one
yellowish brown, the lower pair orange-yellow; petals

similar, golden yellow, streaked with blood-red at the
base; labclhnn small, hastate, purple-brown, with a
liromineiit white crest. Sjjring and summer. Cent.
.Vmer. B.M. 5743. Gn. 24:4S(i. F. 1S71, p. 1S7. J.H.
111. 34:337.—A magnificent orchid, of which there are
several varieties, some of secondary merit.

A. Petals clawed, with a broad, obovate

or rounded blade, not rmieh smaller
than the labellum.

B. Fls. yellow; column-wings short,

quadrate 0. Marshal-
BB. Fls. red-brown; column-wings nur- [lianum

row, angular 7. Forbesii
BBB. Fk. dull brown, with yellow mark-

ings.

c. Column-wings small, truncate. ... 8. curtum
cc. Column-wings large, sharply ser-

rate 9. crispum
AA. Petals and dorsal sepals obovate,

cucullate, not clawed 10. cornigerum
AAA. Petals and dorsal sepals subsimilar,

very s?nall; labellum larger than the

rest of the fl.

B. Labellum- while, spotted with rose-
purple. 11. cucullatum

BB. Lnlxllum yellow.

c. Blade bifid 12. Martianum
i:^. flexuosum

cc. Blade guadrifid 14. varicosum
AAAA. Petals and sepals lanceolate, ovate,

at least one-half as long as the label-

lum and of a different form.
B. Fls. white, spotted with purple l.'j. Phalaenopsis

BE. Fls. yellow or greenish, spotted and
barred with brown.

c. Crest serrate 10. longipes
cc. Crest a smooth, heart-shaped cal-

lus 17. dasystyle
BBB. Fls. entirely yellow 18. concolor

6. Marshallianum, Reichb. f. Pseudobulbs ovoid,
2-4 in. long: Ivs. narrowly oblong, 6-8 in. long: fls.

numerous, 2J2 in. across, borne on a stout panicle 1-2

ft. high; the upper sepals oblong-apiculate, the lateral

ones united, yellow, with purplish bands; petals much
larger, fiddle-shaped, wavy and 2-lobed, golden yellow,

with few blotches of chocolate-brown; labellum with a
very large spreading 2-lobed middle lobe and ear-like

side lobes, yellow, with orange-red spots on the base.

May. Brazil. B.M. .572.'). F.M. 1877:28.5.—A very
effective and .showy plant related to 0. crispum. Var.
sulphfireum, Hort., has yellow fls. without the usual
markings.

7. Forbesii, Hook. Pseudobulbs rather small, oblong,
comijressed and .sulcate: Ivs. lanceolate, dark green,

9 in. long: panicle about 1 ft. high, bearing numerous
handsome fls. 2 in. across; fls. rich reddish brown, mar-
gined with yellow; sepals small, obovate; petals twice
as large, obovate-rotund; side lobes of the labellum
small; middle lobe spreading, fan-shaped. Autumn.
Brazil. B.M. 3705. G.C. II. 11 :.525.—A rare but very
ornamental orchid. Var. atratum, Hort., has large fls.,

purjjle-brown. Var. Bradshawae, Hort., an alpine form
with yellow markings.

8. curtum, Limll. Lvs. and pseudobulbs like those
of O. crispum: infi. an erect, much-branched ijyramidal
panicle; fls. 1-1 J/2 in. across; lateral sepals united,

rather small; dorsal sepals and petals obovate-obtuse,
yellow, with reddish brown bars and blotches; labellum
with small lateral lobes anrl a roundish, notched middle
lobe, yellow bordered with brown; crest lobed and
warted, yellow, with red spots. Brazil. B.R. 33:68.
Gn. 10, p. 131; 31, p. 198; .34, p. 87.—Blossoms in

spring, th(^ fls. remaining fresh for several weeks.

9. crispum, Lodd. P.seudobulbs oblong, sulcate,

rough and usually dark buown: lvs. leathery, lanceolate.
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about 9 in. long: fl.-st. 1-1 J^ ft. high, arched, bearing
20-.50 large fls. 1J2-3 in. across: fls. shining browni, with
few yellow and red marks at the bases of the segms.;
sepals obovate, obtuse, recui-ved and undulate, the lat-

eral ones united; petals twice ;is large, broadly obo-
vate, obtuse, much waved and crisped; middle lobe of

the labellum large, rotund-cordate, waved and crisped;
lateral lobes small, horn-like. Fls. at various seiisons.

Brazd. B.M. 3499. B.R. 1920. L.B.C. 19:18,54. F.S.

21:2147,2148. F.C. 2:64. B. 1:20. O. 1912, p. 18; 1913,

p. 74. Var. grandiflorum, Hort. Fls. verj' large, the
segms. edged with yellow.

10. comigerum, Lindl. Pscudobulbs oblong, sulcate,

3 in. long, 1-lvd.: Ivs. dark green, broadly ovate to
oblong, fleshy, ribbed, 4 in. long: panicle about 18 in.

long, drooping, branched and crowded with fls. above;
fls. small but mnnerous, yellow, spotted with red;

dorsal sepals and petals obovate, concave, undulate,
the lateral sepals smaller and vmited; labellum with
long-linear lateral lobes and 2 hom-like processes at

the base; middle lobe obovate, subrepand. April, May.
Brazil. B.M. .3480. B.R. 1.542.—A compact free-

fiowering plant which is very attractive when grown in

ba.skets so that the long racemes can hang over the
sides.

11. cucullatum, Lindl. Pseudobulbs oval, 1}4 in-

long, smooth, becoming ribbed: Ivs. oblong-lanceolate,

6 in. long: raceme almost simple, 8-12 in. long, bearing
6-12 fls. 1}4 in. across; dorsal .sepals and petals small,

oval, greenish, shaded with rose-puiple; lateral sepals

almost entirely united; labellum cordate-panduriform,
with the middle lobe much dilated and 2-lobed, white to

rose and spotted with dark purple. Spring. Colombia.
F.S. 8:835; 23:24.57. J.F. 3:317. J.H. III. 49:365.
I.H. 25:.305. Gn. 22:166 (var. giganieum).—A species

with many varieties, which differ in shape and coloring

of the fls. It is one of the coolest of the Andean orchids.

Var. nubigenum, Lindl. Raceme suberect; sepals and
petals white or light purple, with green tips; labellum

white, with a purple blotch around the crest. B.M.
5708.

12. Martianum, Lindl. (0. bicolor, Lindl.). Pseudo-
bulbs ovate, compressed and ribbed: Ivs. oblong,

striate: fls. yellow, spotted; lateral sepals united,

ovate, acute; jietals obovate, concave; middle lobe of

the labellum larger than the rest of the fl., 2-parted

by the deep sinus in front, clear yellow. Autumn.
Brazil. B.R. 29:66.—A beautiful yellow species, with a
panicle 2 ft. high.

13. flejniosum, Sim.s. Pseudobulbs ovate, flattened,

2 in. long: Ivs. linear-oblong, 6 in. long: fls. scarcely 1

in. across; sepals and petals small, recurved, yeUow,
with chestnut bars; labellum yeUow, with few red-

dish spots; side lobes small; middle lobe reniform,

notched. I Brazil. B.I\I. 2203. L.B.C. .5:424. Gn.W.
7:53.—The plant blooms freely at various seasons.

The fls. open in succession on a loose spreading [pani-

cle about 2 ft. high. Var. unlcolor, Hort., has clear

unspotted fls.

14. varicosum, Lindl. Pseudobulbs ovate, angled,

2-4 in. long: Ivs. rigid, linear-lanceolate, 9 in. long:

fl.-spikes strong, arching, 3 ft. long, with numerous fls.

1 in. across; sepals and petals small, green, with brown-
ish blotches; labellum ver>- large in proportion to the

fl., bright yellow, with a curiously toothed crest;

lateral lobes rotund; middle lobe reniform, obscurely

4-lobed. Winter and spring. Brazil.—One of the most
attractive. .J.F. 2:206, 207. .J. il. 111. .54:497; 69:355.

Var. Rogersii, Reichb. f. (O. Rodgersii, Hort.). Fig. 2.578.

The best variety. Specimens have borne 150 fls., with
the lip over 2 in. across, rich yellow, with a few red

bars at base. G.C. 1870:277. F.S. 18, p. 1.50. F.

l.S70:25. Gn. .55:408. G.M. 39:366. A.F. 17:10. Gng.
10:.3S, J.H. III. 49:433. O. 1912, p. 18. Var. Char-
lesworthii, Hort.. Lip 2% in. across. G.M. 45:.566.

Var. moortebeekiense, Hort. A large reddish brown
blotch at base of lip. G.M. 45:177.

15. Phalaenopsis, Lind. & Reichb. f. A small-grow-
ing plant, with pseudobulbs oblong, somewhat ribbed,
1-2 in. high: Ivs. narrow at the base, broadening
upward, about 6 in. long: fls. 3-6 on a slender raceme,
gaily colored, creamy white, with the sepals and petals
barred with reddish purple, and the base of the lip pro-
fusely spotted %vith the same color; sepals and petals
quite similar, oblong, acute; labellum pandurate, with
2 rounded lobes in front. Blooms at various seasons,
and lasts a long time. Ecuador. I.H. 17:3. Gn.
41:492. J.H. III. 28:515.—A beautiful little pl.ant,

worthy of extended cult. Much like O. cucullatum.

16. longipes, Lindl. (O. janeircnue, Reichb. f.).

Pseudobulbs narrowly ovate, 2-lvd.: Ivs. narrow: scape
several-fld., equaling the Ivs.; fls. on long pedicels;

lateral sepals elongate, pendulous, united at the base;

"^s=i r

2578. Oncidium varicosum var. Rogersii. (XJ-i)

dorsal sepals shorter and wider, recurved; petals

oblong, plane; all yellowish green, barred with brown;
labeUum yellow, spotted with brown at the base; lat-

eral lobes smaU, obtuse; middle lobe transversely

broadened, apiculate, the narrow part serrated. Sum-
mer. Brazil. I.H. 2:54. B.M. 5193 (called O. ion^pes,

is 0. Crasus, Reichb. f.).—A small species.

17. dasystyle, Reichb. f. Pseudobulbs ovate, flat-

tened, strongly rugose: Ivs. 4-5 in. long, linear-lanceo-

late: scape very slender, 6-7 in. long, bearing 2-5 fls.,

each 1J.-2 in. across; dorsal sepals and petals subequal,

lanceolate, pale yellow, blotched with purple-brown;
lateral sepals larger, united half-way; labellum large,

sulfur-yellow, with a blackish purple callus; lateral

lobes small, triangvdar; middle lobe round-fan-shaped,
membranous and undulate. Jan., Feb. Organ Mts.,

Brazil. B.M. 6494.

18. concolor, Hook. (O. unguiculatum, Klotzsch).

Pseudobulbs smaU, oval-oblong, slightly furrowed: Ivs.

lanceolate: fls. 1-2 in. diam., rich yellow, borne on
pendulous racemes 1-2 ft. long; lateral lobes united for

half their length, smaller than the dorsal sepals and
petals, which are obovate; labellum twice as long as
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the sepals, broad, flat, bilobeti, with "J reddish ridpes

ninning down on tlie base. April -June. Orpan Mts.

B.M. 37.%J. I.U. ;?0:-IS7. R.ll. lSSl:;iO. tin. 13:58.

Ci. "Jtii^;!?; "JTillW; 35:301.— .\ plant of elose and com-
pact habit, making one of the most attractive yellow

coolhouse orehids. Var. rhodoptera, llort. Upi)er part

of column-wings and margin of stigma red.

A. Lahdlum with a Itiryf rrniform mid-
lohr: laliral lohis small or none.

B. Petals much broaiUr than the sepals 19. ampUatum
20. excavatum

BB. Petals and sepals nearly of the same
sisr.

c. Fts. orer 2 in. across; labellum
large, forming the most conspic-
uous part of the ft; panicle
stout 21. tigrinum

22. splendidum
cc. Fls. medium-sized, numerous, in

long, climbing panicles.

D. Sepals and petals linear-
lanceolate, acute.

E. Color of/Is. white and purple.23. incurvum
EE. Color of fls. yellow and

brown.
F. Column-winus very trun-

cate; crest of sercral in-
terrupted ridges 24. Baueri

FF. Column-wings rounded,
slightly crrnulalc 25. altissimum

TFF. Column -wings erase,
sphacelate 26. sphacelatum

FFFF. Column-wings falcate, den-
tale 27. reflexum

DD. Sepals lanceolate; petals spatu-
late 28. Bateman-

DDD. Sepals and petals linear to |nianum
oblong, obtuse.

E. Color of labclbim yellow. . . .29. Harrison-
[ianum

EE. Color of labellum white 30. leucochilum
AA. Labellum with the middle lobe vari-

ously shaped, rarely reniform, but
more so than the lateral lobes, large.

B. ^7^. rose-colored 31. ornithorhyn-
BB. Fls. yellow, variously marked and [chum

spotted.

c. Crest pulvinate, pubescent 32. divaricatum
33. pulvinatum

CC. Crest not pulvinate.
D. Apex of labellum deeply 2-

lobed 34. Warneri
DD. Apex of labellum apiculate,

lateral lobes tooth-like 35. maculatum
DDD. A pex of labellum merely emar-

ginatc, lateral lobes large.

E. Ali^ldle lobe broadly reni-
form. clawed 30. Limminghii

EE. AlifMle lobe not clawed, sepa-
rated from the lateral lobes
merely by a sharp eonstrie-
lion 37. cheirophorum

19. ampli^tum, Lindl. P.seudobulbs subrotund, com-
pressed, bright green with piirjile spots, becoming
blaeki.sh purple and wrinkled with age: Ivs. plane,
oblong-lanfteolate, 9 in. long: ind. a large panicle 1-3
ft. long, with numerous fls., which are y(>llow, spotted
with red at the bases of the segms. ; sepals and pet als
small, the former entirely free; labellum reniform, spread-
ing, wavy, 1 '/2 in. aJTOss, narrow at the b;ise, with 2 small
lateral lobc-s and a prominent lohi-d crest. March-May.
Throughout the coast of Nicaragua. li.R. I(i99.—The
fls. are produced in magnificent panicJes. In var.
mAjus, Hort., they are half again as large a-s in the
tyi>e. F..S. 20:2140, 2141. G.C. III. 17:173. Gn. 4.5,

p. 491. G.M. 37:47.5. C.L.A. 6:160. G. 17:202. J.H.
III. .54:29.5.

20. excavatum, Lindl. (O. aurosum, Reichb. f. &
Wanicz.j. I's«Midr)bulbs oblong, compress(!d, .3-5 in. long:
IvH. 134 ft. long, leathery, .shining green: panicle .3-5 ft.

long, with numerous fl.s. 1)^ in. across, yellow, spotted

Oncidiuin t

num (O. Barkeri

show habit.

«Aa.

with brown; sepals obovate, obtuse, free; ])etals oblong,

retuse; labelhnn sessile, with several broken ridges

near the biuse, paudurate, excavated on the under side;

midille lobe rotund, eniarginate. Autumn. Peru. B.M.
,5293. I. II. 17:34.—Strong plants produce as many as

100 fls. on each panicle.

21. tigrinum, LaLlave & Lex. (0. Barkeri, Lindl.

O. iiiKiiiinilalufii, Lindl.). Fig. 2579. Pseudobulbs oval,

compressed, 2-lvd.: Ivs. oblong-lanceolate, thick,

1 ft. long: isanicle erect, stout, 3 ft. high; fls. 2J'2 in-

across; sepals

and petals simi-

lar, lanceolate,

imdulatc, rich
reddish brown,
with few bars
and spots of

yellow; labellum
yellow, with a
very large, or-

bicular-reniform
blatle supported
on a long claw,
lateral lobes ob-
long. Winter.
Mex. I.H. 1:2;

22:221. P.M. 14:97. R.H. 1889, p. 176.—Vers^ much
like 0. .':plnidi(lum, from which it (liffers by the longer
claw of the labellum having a thick keel, and the
oblong lateral lobes of the labellum. Both are among
the most showy oncidiums in cult. Var. grandiflorum,
Hort., is advertised. Var. Crookii, Hort. Sepals and
petals marked with light bro\\ii bands.

22. splendidum, A. Rich. Pseudobidbs small, round,
compressed, 1-lvd.: Ivs. leathery, oblong-ovate, 6-12
in. long: fl.-stalk erect, 2 ft. long; fls. 3 in. across; sepals
and petals similar, lance-oblong, acute, recurved, yel-

low-green, with broad brown bands; labellum very large,

yellow, the broad claw of the middle lobe expanding
into a large reniform blade; lateral lobes small, rotund.
Spring. Guatemala and Mex. B.M. 5878 (as O. tigri-

num var. splendidum). F.S. 18:1825. Gn. 51:410.
R.B. 17:108. G.C. 1871:42; III. 3:108.

23. incurvum. Barker. P.seudobulbs ovate, com-
pres.sed and ribbed, 2 in. long: Ivs. 9 in. long, ensiform,
acute: panicle 2-3 ft. long, slender, much branched ancl

gracefully arched; fls. 1}^ in. across, numerous; sejials

and petals linear-lanceolate, undulate, white, banded
with purple; labelhnn white, with a purple blotch;

lateral lobes rotund, small; middle lobe subreniform,
concave. Bears numerous panicles in autumn. Mex.
B.M. 4824. B.R. 31:64. I.H. 2:49; 29:444 (white
variety).

24. Bafieri, Lindl. (0. altissimum, Lindl.). Pseudo-
bulbs oblong, compre!3sed: Ivs. ensiform, rigid, keeled:
panicle with numerous branches and rather dingy fls.;

sepals and petals about a.s long as the labeUum, linear-

lanceolate, undulate, yellow, with red spots; labellum
with 2 spreading lateral lobes and a reniform eniargi-

nate midlobe, yellow, with a reddish band. Trop. Amer.
B.R. 1651 (as 0. alti.'isimum).—A gigantic epiphyte
with fl.-sts. 6-9 ft. long and "Ivs. as long." It has been
confused with O. altissimum.

25. altissimum, Swartz. Pseudobulbs nearly rotund,
mu('h compressed and edged: Ivs. 1-2 at the top and
.several at the ba.se of the pseudobulb, ensiform, keeled,

l]/2~'2 ft. long: infl., an almost simple, droo]iing raceme,
4-6 ft. long; .sepals and petals free, similar, spreading,
linear-lanc(!olate, undulate, j)ale yellow, with olive-

brown blotches; labellum nearly as long as the jietals,

fiddle-shaped, with the middle lolie reniform, .spreading,

yellow, with a brown band near the center, prominently
crested. Aug. W.Indies. B.M. 2990. B.R. 1851.

26. sphacelatum, Lindl. P.scudoliulhs elongate-ovate,
compressed: Ivs. long, ensiform, apex recurved: scape
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strict, bearing a many-fld. panicle; sepals and petals
linear-lanceolate, undulate, yellow, spotted with brown;
labollum about as long as the sepals; lateral lobes

auricvilate; middle lobe with 2 rotund lobes, yellow,

with brown spots at the base. Spring. Honduras and
W. Indies. B.R. 28:30. Var. grandiflorum, Hort., is

a better variety.

27. reflexum, Lindl. Pseudobulbs ovate, 1-lvd.: Ivs.

narrowly lanceolate, acute: panicle with its stalk 3—4
ft. long, pendidoxis; sepals and petals linear-lanceolate,

undulate and reflexed, yellowish, shaded with pale

brown; labellum with a large, reniform, emarginate
middle lobe and rotund lateral lobes, yellow, ^vith few
reddish spots on the base. Mex. B. 3: 116.

28. Batemannianum, Farm. Pseudobulbs large,

4-5 in. long, witli sheathing Ivs. at the base; Ivs. oblong-
ensiforni, 2 ft. long: scape erect, 6-8 ft. long; sci)als

lanceolate, undulate, reddish brown, slightly marked
with yellow; petals similarly colored, spatulate and very
much undulate; labellum brilliant yellow, with t'le

crest marked with brown; lateral lobes small, rounded;
middle lobe large, reniform, emarginate. Brazil. F.C.
3:137.—Related to 0. alti'ssimum.

29. Harrisonianum, Lindl. (0. Ilarrisiamim., Hort.).

Pseudobulbs subglobose, 1-lvd.: Ivs. linear-oblong,

acute, fleshy and recurved: panicle about a foot high,

erect, with the st. and branches gracefully curved;
se]ials and petals linear, obtuse, yellow, spotted with
purple-brown; labellum j-ellow, longer than the sepals,

with small lateral lobes and a subreniform, emarginate
middle lobe. Autumn. Brazil. B.R. 1569. L.B.C.
20:1917. R.B. 18:253. O. 1912, p. 8. G.W. ll,p. 518;

14, p. 519.

30. leucochilmn, Batem. Pseudobulbs sulcate, ovate,

compressed, 2-4 in. long: Ivs. sword-shaped, 1 ft. or

more in length: scape 3-A ft. high, with numerous
branches on which the fis. are loosely scattered; sepals

and petals oblong, obtuse, green, blotched with reddish

bro\i'n; labellum pure white; lateral lobes small,

rounded; middle lobe broadlv reniform, emarginate.
Autumn. Guatemala. F.S. 5:.522. P.M. 7:241. G.
28:387. J.II. III. 43:215.—A noble species, with the
habit of O. Baucri. Panicles 6-9 ft. long. Var. splendens

is listed.

31. omithorhynchum, HBK. Fig. 2580. Pseudo-
bulbs oblong, compressed, 2-3 in. long, 2-3-lvd.: Ivs.

grass-like, 8-12 in. long: stalks 1 ft. long, slender and
arched, many-fld.: fis. scarcely 1 in. across, soft rose-

purple; sepals linear-oblong, wavy; petals oblong and a

little broader; labellum pandurate, with small lateral

lobes and a larger dilated, emarginate middle lobe.

Fragrant. Autumn and w^nter. Me.x. B.M. 3912.

B.R. 26:10. F.C. 3:136. R.H. 1876:230.—This is an
easily grown, free-flowering plant of dwarf, compact
habit. Its soft rose-purple color is verj' delicate and
unusual in the genus. Var. albiflonim, Reichb. f. (var.

dlbum, Hort.). Fis. whitish, with only the calli yellow.

F.M. 1880:398. G.C. III. 16:781. J.H. III. 29:399.

G.M. 38:18. There is also a variety called majus.

32. divaricatum, Lindl. Pseudobulbs compressed,
each with a fie.shy, oval, apiculate If.: scai)e 1'2 ft.

high, with the branches of the panicle extremely divari-

cate; sepals and petals oblong-spatulate, greenish yel-

low, spotted with purple toward the base; labellum yel-

low, spotted with red; lateral lobes large, half-rotund;

middle lobe smaller, emarginate. Autumn. Brazil.

B.R. 10.50. L.B.C. 13:1212. P.M. 3:4.—.\ floriferous

species easily recognized by its singular oval, fleshy

If. and the divaricate panicle.

33. pulvinatum, Lindl. Panicle verj' much hr.anched,

in a loose, spreading manner, weak, 8-9 ft. long; fls.

yellow, with the sepals and petals blotched with red;

segms. obovate, acute; the 2 parts of the Labellum
nearly equal; lateral lobes rotimd-crenate and crisii;

middle lobe undulate, crest a villous cushion. Summer.
Brazil. B.R. 25:42.—One of the largest of the oncid-
iums. The fls. last a long time. Var. majus, Hort.,
is said to be desirable,

34. Wameri, Lindl. (Odonlogldssum, Wdrneri, Lindl.).

Pseudobulbs ovate, somewhat angular: Ivs. linear-

lanceolate: raceme short, few-fld.; sejjals oblong;
petals a little wider; all white or yellowish, striated

with rose-purple; labellum brilliant yellow; lateral

lobes subquadrate; middle lobe deeply divided into 2
rounded lobes. Autumn. Mex. B.R. 33:20 (var. pur-
puratum, Lindl.).

35. maculatum, Lindl. Pseudobulbs ovate, com-
pres.sed, 4-angled, 2-lvd.: Ivs. broadly linear-oblong:

fls. 1}^ in. across, yellow, spotted with deep purple;
sepals and petals subequal, rather fleshy, ovate-sub-
acuminate; labellum oblong-ajiiculate, the lateral lobes

forming 2 large teeth near the middle; middle lobe ovate,
sulfur-yellow, base marked with few red lines, claw
with 4 horn-like plates. Winter. Mex. B.M. 3836 (var.

ecornutum) and .3880. B.R. 24:44. F.C. 2:57 (all as
Cyrtoch ilu »t luaculatum )

.

36. Limminghii, Morr. Pseudobulbs oval, com-
pressed: Ivs. oblong, acute, mottled: raceme 1-2-fld.,

erect, several times longer than the small Ivs.; fls. yel-

low, spotted and banded with brown; sepals and petals

lanceolate, the
lower pair larger

;

labellum with
large, auriculate

lateral lobes and
transversely

broadened, sub-
reniform, emar-
ginate mid-lobe,
spotted with red.

June, July. Car-
acas. F.S. 18:

1827.—A pretty
dwarf plant with
the habit of a
sophronitis.

37. cheiropho-
rum, Reichb. f.

Pseudobulbs 1

in. long, ellip-

soid: ivs, .3-0 in.

long, linear-
lanceolate : scape
bearing a dense
panicle longer
than the Ivs.

;

fls. about t2in.

across, entirely

bright yellow,
with greenish sepals; sepals and petals small, rounded-
ovate, spreading or reflexed ; labellum much larger, with
three large lobes, the middle lobe notched. Colombia.
B.M. 6278. G.C. 1871:168, desc. J.H. III. 65:.591;

68:575.

A. Plants dwarf, scarcely over 8 in. high.

B. Labellum with S equal lobes .38. pumilum
BB. Labellum with small lateral and a

.',-parted middle lohe ,'59. Crista-galli

AA. Plants large.

B. Win^s of the column narrow, fal-

cate 40. bicallosum
11. Cavendish-

[ianum
BB. Wings of the column fleshy, rotund,

reniform, etc.

c. Lat>ellum pandurate, with trian-

guUir lateral lobes -12. Lanceanum
I'.i. carthaginense

cc. Lahellum reniform, with small
blunt lateral lobes 41, luridum

2580. Oncidium omithorhynchum. ( X M)
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38. pilmilum, Lindl. A small plant about in. hisli,

without psoiulobulhs, and with oblong, U-alhoiy Ivs.:

inti. !\ small, branchoil uanirlo, scarcoly loiifjor than the

ivs.: sepals ami petals obovate, yellow, s))ottod with

brown: labelhim voUow, roundod, trifid. Spring. Bnv
lil. H.M. 35S1. "B.R. 920. L.B.C. IS: 1732. J.H. III.

47:4o'1.

39. Crista-gilli, Reichb.

not HBK.). Lvs. radical,

long: fl.-sts. several, 1-2-fld

f. (O. iridifblium, Lindl.,

cvmoiform-ligvilate, 2-3 in.

, slight Iv exceeding the lvs.:

fls. vellow. with few red spots at the base of the segms.

and' labellum: sepals lanceolate, acute; petals oblong,

crisp, much wider; labellum large; lateral lobes oblong-

cuneate: middle lobe divided into 4 lobes, of which the

iimer 2 are smaller. B.H. 1911.—A very small, neat

plant.

40. bicalldsum, Lindl. Pseudobulbs none: lvs. large,

oblong-lanceolate, keeled, thick and leathery: panicle

many-fld., variable in size; fls. 2 in. diam.; sepals free,

obovate, concave; petals oblong-obtuse, undulate; all

rich yellow or honey-
colored, bordered
with cinnamon-color;
labellum with small,

narrow lateral lobes,

and a pair of tuber-

cles for a crest; mid-
dle lobe large, trans-

versely expanded,
emarginate, subcor-

date. Autumn and
winter. Guatemala.
B.M. 4148. B.R.29:
12. I.H. 12:458.

41. Cavendishia-
num, Batem. Pseu-
dobulbs none : lvs.

fleshy, broadly lan-

ceolate, 1-1 J 2 ft.long:

scape 4 ft. high, erect,

with a dense panicle

about 1 ft. long; sepals

and petals oblong-
obtuse, greenish yel-

low, with bright
chestnut spots; label-

lum yellow; lateral

lobes rather large, spreading, rounded, narrowed to a
claw; mid-lobe broadly reniform and deeply emarginate.

Guatemala. G. 27:164. G.W. 3, p. 471.—Grows very
slowly.

42. LanceiLnum, Lindl. Pseudobulbs wanting: lvs.

fleshy, oblong, acute, 1 ft. long and about 3 in. broad:
scape stiff, erect, branched above and 1 ft. or more in

length; fls. 2-3 in. across, numerous; sepals and petals

oblong, obtuse, fleshy, concave, yellow, marked and
barred with chocolate-brown or crimson; labellum nar-
row in the middle, with the 2 lateral lobes forming a
hastate base, middle loVjc broadly ex-panded, cuneatc.

The color of the labellum is variable, usually rose in

front, becoming violet toward the base. Summer.
British Guiana. B.R. 1887. F.S. 18:1842, 1843. P.M.
4:169. F.C. 2:79. G.C. II. 21:009; III. .54; 279. G.
31:613. G.W. 10, p. 403. Var. superbum, Hort., is

described a.s a superior variety. Var. Louvrexianum,
Hort. (f). Loiwrexiannm, Hort.). A variety with yellow
fls., prettily spotted and marbled; labellum yellow at
the ha^:, white in front.

43. carthaginense, Swartz (0. Ilenchmannii, Lodd.
O. TOm-.um, Lodd. O. utululalum, Sali.sb. O. sanguiru'iim,

Lindl.;. P.seudobulbs obsolete: lvs. solitary, oblong,
acuti-sh: panicle 3 ft. long and loose; fls. small, whitLsh,

marked and blotched with rcfl and bordered with yel-

low; Mtpals and petals oblong-(jvatc, free, waved; label-

lum with horizontal, triangular lateral lobes and a

2581. Oncidium Papilio. (X^a)

fan-shaped middle lobe, crimson, with a yellow border.

Summer. Trop. Amer. B.M. 3S0G (as O. Hunhanum).
F.C. 3:97 (as O. luridum var. Ucnchmannii).

44. Ifiridum, Lindl. Lvs. ellii>tical, thick, rigid, dull

green, 15 in. long: scape slender, 3 ft. high, much
branched and many-fld.; fls. nearly IJ2 in. diam., dark
green or olive-green, with indistinct darker spots;

sepals clawed, imdulate, crenato, obtuse, warted on the
back, the U]iper one rotund, the others spatulate-oblong;

petals larger and without warts; labellum reniform,

almost plane. S. Amer. B.M. 31)03. B.R. 727.—The
panicle is said to grow to a height of 9 ft. A var. roseum,
Hort., is said to have rose-colored fls., spotted with
white and bordered with yellow. Var. guttatuih, Lindl.,

has yellow fls. spotted with orange. B.R. 25 : 16.

45. Papflio, Lindl. Butterfly Orchid. Fig. 2581.

Lvs. oblong, very Icatherj', olive-green, mottled with
purplish brown, tj-8 in. long: peduncle 2-3 ft. long, flat-

tened and jointed, ijroducing fls. several years in suc-

cession; fls. 4-5 in. long and 2' 2 in. across; dorsal

sepals and petals erect-lmear, with a small lanceolate

expanded portion, brown, with bands of yeUow; lower

sepals lanceolate-falcate, curved downward, yellow,

with heavy bands of brown, labellum jjandurate, usu-

ally plane, with the middle lobe rounded, transversety

broadened, emarginate, yellow, with a broad band of

brown arotmd the margin; wings of the column toothed.

Fls. at any season. \V. Indies. B.M. 2795; 3733 (var.

Kmbatum). B.R. 910. L.B.C. 11:1086. F.S. 9:920-2.

P.M. 5:175. F.C. 1:12. F. 1842:49.—Variable in color

of fls. and lvs. Lvs. sometimes green on the upper sur-

face. Var. Eckhardtii, Lind. All parts of the fl. very
large; .sepals and petals golden yellow, barred with red;

labellum vellow, with a broad margin of brown. I.H.

30:500.

4(). Kramerianum, Reichb. f. This species is much
like 0. Papilio. Pseudobulbs rounded, 4-7-angled:

st. terete: petals and dorsal sepals shorter than in 0.

Papilio, apex more distinctly dilated; lateral sepals

golden yellow, spotted (not "banded) with cinnamon-
brown, crisp, undulate, finely toothed ; labeUtmi very

crisp and undulate, finely toothed, pale yellow, with a
narrow band of cinnamon-brown spots around the mar-
gin; column-wings entire. Cent. Amer. F.S. 19:1956.

I.H. 41, p. 206. Gn.W. 20:738.

47. Jonesianum, Reichb. Plants with fleshy, rush-

like Ivs. 3-12 in. long and usually hanging downward:
fl.-sts. 6 in. to 2 ft. long, the largest bearing about a
dozen fls. 2 in. across; sepals and petals oblong, wavy,
cream-colored, with sepia-brown spots; labellmn white,

yellow at the base, with a few crimson spots near the

isthmus; middle lobe large, subreniform, 2-lobed, wavy;
lateral lobes toothed. Fls. at various seasons. Para-

guay. B.M. 6982. R.B. 15:7. Gn. 31 :14S.—The hand-
somest of the round-lvd. species.

48. Cebolleta, Swartz (0. juncifolium, Lindl.).

Pseudobulbs very small, each with a single, terete,

obscurely furrowed If. : lvs. 1 ft. long, .spreading, harsh

in texture: panicle rigid, erect, about 2 ft. high; sepals

and petals nearly equal, obovate, greenish yellow,

spotted with red; labellum large, bright yellow; lateral

lobes broadly obovate; middle lobe broadly obovate or

subreniform, undulate, notched in front. Spring and
summer. Brazil. B.M. 3568. B.R. 1994; 28:4 (as

0. longifolium)

.

49. triquetrum, R. Br. {Cymbidium iriqulirum,

Swartz. Epidi'iidrurn triquetrum, Swartz). P.seudobulbs

none: lvs. few, 4-6 in. long, triquetrou.s and grooved:

scape about as long as the lvs., purjilish, bearing a

raceme of 10-12 medium-sized fls.; sepals broadl.v

lanceolate, the lower pair united, purplish green; petals

ovate, white, tinged with green and spotted with purple;

labelhmi cordate-ovate, constricted near the middle,

white spotted with purple; crest orange. Autumn.
Jamaica. B.M. 3393.





LXXVII. Onion.—The Prizetaker, a handsome pale yellow popular variety.
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0. abortivum, Reichb. f. Greater number of fls. abortive; perfect
fls. pale yellow with rhestnut-brown markings. Venezuela. G.C.
III. 40:322.

—

O. anfnicturn, Rolfe. Scapes rather slender, about 3 ft.

long; fis. bright yelhnv, with dark brown bars on sepals and petals.
Venezuela.

—

O. ansifcru/u, Reiehb. f. Sepals and petals oblong-
obovate, free, crisp; labellum with ligulate lateral lobes and a reni-

form, emarginate middle lobe, golden yellow, with 2 dark brown bars
at the base, flaccid. The sepals and petals are greenish, with yellow
tips. Colombia.

—

O. anthocrcne, Reichb. f. Fls. yellow, brown-
barred, fragrant; sepals cuneate-oblong, undulate-crisped, acute,
about equaling the petals; lip with lateral lobes deflexed, the isthmus
narrow, the front lobe broad, reniform, 2-lobcd. Colombia.—O.
armUlare, Lindl. Sepals and petals lanceolate, acuminate; crest of 3
flexuous keels. Peru. Gt. 7 : 29G.—0. iiaUevianur, Reichb. f. (O. Bal-
derrama', Reichb. f.). Panicle ample; dorsal sepals rounded, clawed,
crisp, yellowish olive-brouTi with a yellow border; lower sepals
longer clawed, cuneate-oblong. unieolored; petals oblong, short-
clawed, crisp, nearly complicate, smaller than the sepals, yellow,
with brown blotches; labellum hastate, ligulate, obtuse. Summer.
Colombia.—O. BdUii, Rolfe. Scape about 12 in. long; panicle about
7 in. long, many-fld.; fls. small, bright yellow with brown markings
on lower half of sepals and petals; base of lip dark shining brown.
Habitat (?J.

—

0. Beyrodtinnum, Schlecht. Allied to O. varicosum
and O. flexuosum but distinguished by the crest of the lip, which
is simple, quadrate-rounded, and scarcely warty above the base.—

•

O. bicotiense, Hort. ex:-Lindl.=Odontoglossum sp.—0. bidentntum,
Rolfe. Scapes slender, about 6 ft. long; fls. medium-sized, yellow
marked with brown. Ecuador.—0. bifdlium, Sims. Fls. yellow,
the dorsal sepal and petals brown-barred, undulate, the lateral

sepals united below; lip broad, reniform, 2-lobed. Argentina.
G.W. 10. p. SO.—O. caesium. Reichb. f.=0. Geertianum.

—

0.
caloglossum, Reichb. f. A supposed natural hybrid between O.
Alarshallianum and O. Forbesii. Sepals and petals yellow, with
dark brown stripes nearly confluent on the petals. Brazil. Var.
concolor is a yellow-fld. form.

—

0. cardiochilum, Lindl. Panicle large,

lax-branching: fls. numerous, about 1 12 in. across; sepals and petals
brown: lip yellow. Colombia.

—

O.Chdrlesworthii,liort. (supposed to
be natural hybrid). Fls. racemose, chestnut-red, lip yellow at base.

G.C. III. 45": 377.—O. Clot^ii, Rolfe. Sepals bright chocolate-red;
petals and lip deep carmine, shaded with violet. Colombia.—-O.

corynephorum, Lindl. Sepals and petals rounded, undulate, light

'rosy purple, broadly white-margined; lip orbicular, deep violet-

purple with a yellow base. Teru. G.C. III. 38:340.—O. cristatum,
Becr^Odont., cristatum.

—

0. Fostcrmajinii, iiGri.= C!).—0. fused-
turn Reichb. f.=Miltonia Warszewiczii.

—

0. Gdrdueri, Lindl. (O.

Gardnerianum, Hort.). Resembles O. crispum and O. Forbesii.

Fls. lemon-yellow, spotted and barred with chestnut-brown on the
sepals and petals; labellum broad, yellow, margined with the same
color; all segms. undulate, crisp. Brazil. G.C. II. 16:S6. F.M.
1880:401. J.H. III. 47:415; 56:489. This is probably O. curtum,
Lindl., which should be referred to this species.—0. Geertianum,
^lorr. (O. ctesiuni, Reichb. f.). Species probably based on a variety
of O. reflexum.

—

O. grnminifolium, Lindl. (O. Wraya^, Hook.). P'ls.

panicled, yellow; sepals and petals blotched with deep brown, ob-
fong-elliptic, acute; lip large, broadly obovate, lobed. Mex. B.RI.
3854.—^. Gravesidnum, Rolfe. Pseudobulbs broadly oblong-com-
pressed, 3 in. long: Ivs. elliptic-oblong, 4 in. long: panicle large,

branching; fls. 2 in. across, yellow, spotted with brown; dorsal

sepals spatulate; lateral sepals lanceolate-oblong, united at base;
petals obovate, wider than the sepals; labellum pandurate, with
small spatulate lateral lobes and a broadly orbicular-ovate, undulate
middle lobe. Brazil. R.B. 21:73. G.C. HI. 11:051. Near. O.
crispum.

—

O. hastntum, Lindl. Sepals and petaU yellow, spotted
with brown; labellum pale yellow. Mex.

—

O. hi'/bridum^O. ti-

grinum X O. lamelligerum.

—

O. iUustre is a supposed natxiral hybrid
between O. leucochilum and O. maculatum.

—

O. Jdnssenii=0.
tigrinum X O. Forbesi.-^^. Johnidnum, Schlecht. Lip 3-lobed,

shorter than sepals, lateral lobes very obtuse, about J^iiin. long.

Brazil.—-O. lamelliQerum, Reiehb. f. Fls. large; sepals light brown,
margined with yellow; petals ver>' crisped, light yellow; lip narrow,
light yellow, stained with purple. Ecuador.—0. lancifolium, Lindl.

(O. sessile, Lindl. & Paxt.). Pseudobulbs oblong: Ivs. short, pale
green; panicle much branched and bearing a large number of fls.;

sepals and petals large, obtuse, yellow, spotted with cinnamon-
brown at the base; labellum large, of the same color. Ecuador.—O.
Ldnnderi.—O. Lawrencidnum, Reichb. f.^Brassia LawTenciana.

—

O. LcopoUiidnum, Rolfe. Fls. panicled, numerous; sepals and petals

white, with a large purple spot; lip violet-purple, the disk yellow.

Andes. G.M. 48:711.—O. Ldwii is a supposed natural hybrid. Infl.

over 6 ft. in length; fls. numerous, yellow spotted with brown.—O.
Mdntinii is a supposed natural hybrid between 0. Marshallianum
and O. Forbesii. Sepals and petals yellow, centers covered with rich
chestnut-brown; lip clear yellow, with few purplish brown spots.

Var. Ldwii, Hort., has the fls. unusually large.—O. McBeanidnum^
O. superbiens xO. macranthum.—O. microcAi^um, Batem. Fls. col-

ored like O. crispum. panicled; sepals free, and, like the petals,

oblong, undulate, and retuse; lip nearly round, cordate, barely half

as long as the sepals. Guatemala.—O. MiiUeri, allied to O. cory-
nephorum and perhaps a form of it. Sepals and petals white, tinged
with rose; lip rose-purple, with a cream-yellow crest. Peru.

—

O.
munnxim. Reichb. f. A species with numerous small yellow fls. borne
in panicles.—O. oblongdtum, Lindl. Fls. yellow; petals flat, undulate,
with a few reddish brown basal bars. Mex.

—

O. obryzntum, Reichb.
f. & Warsc. Fls. golden yellow, spotted with brown, borne in a
much-branched panicle. Peru. Said to be an elegant winter-flower-
ing orchid.

—

0. platybiilhon, Regel. Panicle about 4 in. long; fls.

rather crowded; sepaU and petals obovate-oblong, olive-yellow; lip

yellow. Brazil. Gt. 52:1518.

—

O. pukhHlum. Hook. Fls. race-
mose; sepals and petals whitish, the lateral sepals united; lip large,

quadrate, 4-lobed, flashed with rose and with a few yellow spots.
Jamaica. B.M. 2773.—O. puncldium is a supposed natural hybrid

between O. Forbesii and O. Gardneri.

—

0. Rcichenbachii, Lindl.
Colombia.

—

O. Rivicridnum, Hort. Peduncle about 2 H ft. long,
bearing 15-20 fls. ; sepals lanceolate, white, spotted with brick-red
and black; lip golden-yellow, spotted. Brazil.—O. robusllssimum,
Reichb. f. Fls. panicled; sepals and petals yellow at top, brown at
base; latcrallobes of lip serrate, the front lobe emarginate, markeii
with cinnamon bars. Brazil. G.C. HI. 38:45.

—

O. rdseum, Bcer=
Colchioda rosea.—O. ruptstre, Lindl. Fls. numerous, in a branched
panicle 2 ft. high, brilliant yellow, spotted with brown. Peru. Said
to be desirable.

—

O. RusucllidnuTti, Lindl.^=Miltonia Russelliana.

—

O. Sdndera', Rolfe. Lvs. brown-marblcd: fls. on a long scape; dorsal
sepal linear-lanceolate, acute, reddish brown, about 3 in. long, the
lateral sepals oblong, crisped, yellow, brown-spotted, a little shorter,
nearly 2 in. wide; petals linear-lanceolate, similar to dorsal sepal; Hp
3-lobed, the lateral lobes rounded, crisped, yellow, brown-spotted,
the middle lobe orbicular, clawed, crisped, about 1 }-2 in. across.
Peru. B.M. 8374.—O. sarcddes, Lindl. Pseudobulbs sub-cylindrical,
3 in. long, 2-3-lvd.: Ivs. lanceolate: panicle branched, many-fld.,
slender; fls. large, yellow, spotted with brown; sepals free, obovate;
petals larger, clawed, obovate-spatulate, repand; labellum with
small serrate lateral lobes; middle lobe large, emarginate, undulate.
Brazil. I.H. 21:165. J.H. III. 58:92. Near O. ampliatum. Var.
orndtum, Hort., diff'ers in the color of its fls.

—

0. Schilleridnum,
Reichb. f. Trop. .\mer.

—

-O. Schllmii, Lind. A large, rampant
species, with yellow fls. marked with brown, about 1 in. diam. Nov.
Cent. Amer.

—

O. Stdnleyi, Hort., is a natural hybrid supposedly
between O. Marshallianum and O. curtum. J.H. III. 53:267.—0.

stelligerum, Reichb. f. Sepals and petals oblong-ligulate, stellate,

yellowish, with many brown dots; labellum with short, obtuse-
angled lateral lobes, a narrow isthmus, and a cordate, rotund, cus-
pidate middle lobe, pale yellow, with a darker callus. Mex. Near
O. hastatum.

—

0. Vohox, Reichb. f. Venezuela.

—

0. Warszeu^iczii,

Reichb. f. Pseudobulbs rounded, compressed: lvs. 1 ft. long, thin:

scape stout, with an S-13-fld. panicle; fls. yellow, with purple spots
and the middle of the labellum blood-red; upper sepals lanceolate,

acute, crisp; lower pair oblong, shorter than the labellum, united;
petals oblong, much wider than the dorsal sepals; labellum with
auriculate lateral lobes, and a reniform bifid middle lobe. Colombia.
—O. Weltonii, Hort.^Miltonia Warszewiczii.

Heinrich Hasselbring.
George V. NASH.f

ONCOBA (Arabian, onkob; name of a North African

species). Flacourtiacese. Glasshouse woody plants,

grow7i sometimes for the bloom.
Tropical and subtropical shrubs or small trees, some-

times spiny: lvs. alternate, without stipules: fls.

terminal, soUtary or clustered, white, reddish or yel-

low, large for this family, polygamous; sepals 3-5 and
petals 5-10; stamens very numerous, inserted in many
rows beneath the ovary; filaments fihform; anthers

linear, 2-celled, attached to the base, erect, opening at

the sides; stigma dilated, notched; ovary free, 1-eelled;

style cylindrical: berry leathery, pulpy within; seeds 1,

few, or many, sometimes used as ornaments by the

natives.—Species 25 or more, Trop. Amer. and Trop.
Afr., also S. Air.

Kraussiana, Planch. A branching shrub without
thorns, young lvs. and shoots slightly pubescent, the

older branches having a rough ash-colored bark: lvs.

eUiptic-oblong to oblanceolate, obtuse or subacute,

entire, 2 in. long, with midrib, pinnate and netted veins,

somewhat pale on under side: peduncles terminal or

opposite the lvs., 2-3 in. long; fls. erect, solitary, about
2 in. across, white; sepals roundish and very concave;

petals twice as long, spreading, with narrow claws,

cuneate at base, broadly obovate, with scattered, woolly

hairs; anthers pointless; stigma 5-6-rayed; ovary hairy.

Procurable in S. Calif.—This makes a very fine pot-

plant in greenhouse temperature, flowering in spring.

It is also useful for subtropical bedding. Prop, from
ripewood cuttings, also from seeds. Give the plant a

sunny position, and plenty of water while new growth
is making.

Rofitledgei, vSprague (O. spinosa var. Roiitledgei,

Hort.). Shrub, to 20 ft., with strong axillary spines:

lvs. alternate, short-petioled, oblong or elliptic-oblong,

crenate-serrate, nearly glabrous: fls. white, fragrant,

about 2 in. across, one or two together on the old wood;
sepals 4, reflexed under the fr.; petals about 8; stamens
very many. Trop. Afr. G.C. III. 49:322, 330. G.M.
54:277 (as 0. speciosa var. Routledgei). l_ jj. B.f

ONCOSPERMA (Greek, tumor'shaped seed). Pal-

7naC('cT, tribe Arcccif. A grouj) of little-known palms
not in cultivation in America outside of botanic gardens.
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Trunk low. very spiny: Ivs. iMpialh- pinnate; Ifts.

ensifonn-acuniinate, entire, equiilistant or somewhat
eUisteriHi in 2 or nioR> series, tlie veins scaly beneath;
raohis convex on the "back, with a blunt keel above:
spadix from between the Ivs., mona'cious, crowded
with sessile, spirally arranged fis.: fr. small. Onco-
siH'nna ditTers from Kuterpe in the small, acute sepals:

stamens tl-TJ, the anthei-s erect: albumen ruminate.

—

t^ivoies t>. Trop. Asia. Cult, iis in Areca.

fasciculata, 'Phwaites. Caudex at length 30-40 ft.

high, o-l> in. diam.: Ivs. 18 ft. long; pimue fiusciclcd,

12-lS in. long, 1-2 in. wide, lanceolate, long-acuminate,
the tips drooping; sheath 2'2 ft., armed ami scurfy: fr.

globose, black-purple, }>m. diam., much like a black
currant . Ceylon.

filamentdsa, Hhnne {Areca A'ibung, Griff. ^4. tigil-

Wrin, Jack). Trunk 30^-40 ft., anned with long black
spines: Ivs. llVTi ft. long, drooping; Ifts. 2 ft. long,

narrow, acuminate, scurfy beneath: fr. spherical, %in.
diam. Malaya.

"

N. TAYLOR.f

ONION. All the onions of common or gener.al culti-

vation are forms of one variable siieoies, AUuaii Cepa
(see Allium, Volume 1). It is probably native to south-
western Asia, but it has been long domesticated and
has varied much. Other cultivated species are A.fistu-
tosum (Fig. 2583), .4. Porrum (Fig. 2484), and A.
Schotnoprasum (Fig. 2.585).

The onion is grown primarily for its bulbs, but the
leaves are sometimes used as sea.soning and in stews.

l"nder long-continued cultivation and selection, the
bulbs have develojied into large and shapely organs.
Now and then the bulb does not develop and the neck
(or stalk just above the bulb) remains relatively thick:

such onions are "scullions." Seeds from poorly selected

or deteriorated stock may be the cause of scullions:

they are to be considered as reverted or run-down
forms. Sometimes scullions result from very wet soil,

whereby the plants grow too much to top. Seeds grown
in the South or in a long-season climate tend to pro-

duce plants in short-season regions that do not "bottom"
before caught by frost.

2582. Onion in flower.

The onion is one of the hardictst of vegetable-garden
plants. In the southern climates it is grown largely a.s a
winter crop. In the northern states and Clanada the
Sf;f!ds are Hfj«T) or the bulbs planted Jissoon as the ground
can be fitted in the spring. It is always best, if pos-
sible, to prepare the ground in autumn in order that

the seeds may be sown on the first approach of warm
weather. When onions are grown from seeds, it is

essential that the ground be fine and loose, and all sur-
face stones and litter removed. The seeds are small and
do not germinate quickly. The young plants are sur-
face feeders. If the seed is sown late or if the ground is

droughty, the plants will either perish or make no

2583. Welsli onion

—

Allium fistulosum.

2484. Leek—Allium
Porrum.

headway. Land that is foul with weeds should not be
planted to onions, for the young onion plants cannot
withstand such competition. In the old-fashioned

gardens, it was the custom to plant onions in short

rows crosswise of raised beds. This entailed an endless

amount of small hand labor and usually resulted in

the expenditure of more time and effort than the onions
were worth. The better method is to grow the plants
in long rows which are far enough apart to admit of

the use of a wheel-hoe. Even when a small quantity of

onions is desired, it is better to place them all in one
row than to have many short rows. With the best of

land and management, and with the use of wheel-hoes,

more or less finger work will be necessary in order to

bring the crop to full perfection. The seed may be
sown thick in the home garden, and as the young plants

begin to crowd, they should be thinned. The plants

taken out in the second and third thinnings may be
used on the table (Fig. 2586). It is very important
that the best grade of seed be used, for the onion
deteriorates rapidly from seed which is not well grown
nor carefully selected. There are great numbers of

varieties. For early use and for variety, great num-
bers of kinds may be selected from reliable seed cata-

logues. Some of the quick-growing southern onions
are excellent for early use. Forms of onions are shown
in Fig. 2.587.

There are two general methods of propagating the
onion—by seeds and by bulbs. Onions grown from
seeds are ordinarily called "black seed onions." although
there is no onion seed that is not black. The main field

crop is grown from .seeds, as explained in the articles

which follow. The onion seed of the market is pro-

duced from full-grown and t^-pical bulbs of the desired
variety. These bulbs are grown from seed and are

kept over winter as other onions are. In the spring
they are planted in row-s 2 feet apart and as near
toget-her in the row as they will stand. They send up
a flower-stalk which blooms in early summer (Fig.

2.582), and the seed is harvested.
Propag,ation by bulbs is employed for the purpose of

securing early onions for home use or for the special

early-.season trade. Knlil within recent years, all the
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2585. Chive.—Allium
Schoenoprasum.

very early or bunch onions were raised from bulbs, but
recently a so-called "new onion-culture" has come into
vogue, wliich consists in sowing seeds in hotbeds or
coldframes and transi)lanting the young plants. Bulb-
l)ropagation is of three general categories: (1) The use
of bulbets or "top onions" which appear on the top of

the flower-stalk in the
place of flowers; (2) the
use of bulbels or sepa-
rable parts of an onion
bulb, known as "multi-
pliers, " or "potato onions

;"

(3) the use of ordinary
bulbs which are arrested
in their growth, known as
"sets."

Bulblets, or top onions,
are shown in Fig. 2.588.

If one of these bulblets is

planted in the spring, it

quickly produces a young
bulb, and the growing
bulb may be pulled at

any time and eaten. If

allowed to remain in the
ground, however, it sends

up a stalk (either the first or second year) which bears
a cluster of bulblets, sometimes mixed with flowers, on
its top. There are two or three strains of top onion
on the market, although the leatling ones are the white
and the red, these names applying to the color of the
bulblets. The so-called "Egyptian onion" is a top onion;
also the "tree onion,"

Multipliers are shown in Figs. 2.589, 2.590. Instead
of containing a single "heart" or core, as in most onions,

it contains two or more. When the onion is planted,

each of these cores or bulbels sends out leaves and grows
rapidly for a time; that is, the old or compound bulb
separates into its component parts. The growing
bulbels may be pulled and eaten at any time. If

allowed to remain in the ground, each of these bulbels

will make a compound bulb like that from which it

came. Sometimes flower-stalks are produced from mul-
tiplier or potato onions. The best results with nmlti-

pliers are secured when the bulbels are separated on
being jjlanted, for each one has room in which to grow.
Two or three kinds of multiplier onions are known, the
variation being chiefly in the color of the bulb.

Onion sets are merely ordinary onions which are
arrested in their growth, and when planted will resume
growth. They are grown from seed. The seed is sown
very thick on rather poor land, so that the young bulbs
soon reach the possibilities of their growth; they mature
when still very small. These small bulbs or sets are

then harvested and kept over winter, and used for

planting the following spring. WTien planted, they
grow rapidly and may be pulled and used for the table.

If allowed to remain in the ground, they send up flower-

stalks and produce seeds as do common onions. Sets

are not allowed to seed, however, since the seeds from
sets would probably produce an inferior race of onions.

Any variety of seed-bearing onion may be grov\Ti and
propagated as sets, although there are relatively few
that give uniformly good results. In the trade, onion
sets are usually designated as yellow, red, or white. In
order to secure goofl results from onion sets, it is essen-

tial that the sets be small and firm. They should not be
over ' 2 inch in diameter, if they are of the best. If

they are much larger than this, they tend to run to .seed

rather than to produce bulbs. Sometimes the verj'

small and inferior onions are saved from the regular

crop and are used as sets the following spring. Such
sets are generally known as "rareripes." Usually they
do not give the best results.

The varieties of onions are numerous. Some of the

forms of bulbs are shown in Fig. 2.587. In 1889 ("Annals

of Horticulture") .seventy-eight varieties of "seed"
onions were offered by American dealers, and also
about twenty kinds of multipliers, potato onions, and
set.s. VoT purposes of careful scientific study, the
varieties may be classified into geographical races,
but for ])ur])oses of description they may be assembled
into groui)S characterized by such arbitrary features
as form and color of bulb. Goff (Sixth Report
of New York State Experiment Station, for the year
1887) classifies first by .shajjc of bulb and then by
color. He makes four primary groups: bulb oblate,
spherical, top-shape, oval or pear-shape. Each of these
groups is divided in three .sections: color white, yellow
or brownish, red or reddish. Another classification
(Bailey, Bull. No. 31, Mich. Agric. College, 1887) makes
three primary sections on methods of projiagation

:

propagated by division (multipliers), by bulblets or
"tops," by seeds (or sets). The last section (seed onions)
is divided into bulbs silvery white and bulbs colored,
and these groups are again divided on shape of bulb.
When onions are grown continuously on the same

land they are likely to become seriously affected with
smut. Rotation of crops is the fundamental remedy.
Sulfur antl lime drilled into the soil with the seed at the
rate of one hundred pounds sulfur and fifty pounds air-

slake<l lime to the acre, is also helpful. The smut may
kill the young onion plants outright. The onion mil-
dew causes wilting or blighting of the leaves, without
the black pustules cau.sed by the smut. Bordeaux
mixture is the standard remedy; a "sticker" should
be added to the mixture.

Aside from the chapters on onions in the vegetable-
gardening manuals, there are special treatises, as
Greiner's "Onions for Profit," and "The New Onion
Culture;" Greiner and Arlie's "How to Grow Onions,"
the Orange Judd Company's "Onion Book," Gregory's
"Onion Raising;" J. P. Underwood's "Onion Culture."

L. H. B.

The new onion-culture (transplanting process).

The idea of raising onions by growing seedlings in

beds and transplanting to the open, which are the
essential features of

what has been
tenned "the new
onion -culture," is

not new. It has
long been put in

practice in the Ber-
mudas, among the
Portuguese growers
in California, and in

various places in Eu-
rope. This, however,
does not detract

from the fact that
the writer, as well

as W. J. Green, of

Ohio, rediscovered
(about 1889) this

old pl.an or method
of onion-growing,
which was then un-
known in their
localities and also

in most parts of

the llnited States.

There are only few,

if any, modern in-

novations which
have left an equally
deep impression on
our garden prac-
tices. The trans-

planting method is 2586. Bunch onions from the early
admirabl\' adapted spring sowing.
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to tho character of the hirjjo foreign onions, ospeoiiilly

those of the Spanisli type, and by it the American
gn>\ver is enabled to ])nnluce bulbs in every way I lie

equal of those large ^weet onions which are iini>ortcd

fn>in Spain and other fon-ign countries, and sold in our

pnuvries at o to It) cents a pound. Some of the onions

now sold to the unsuspecting buyer in various iilaces

as imiwrteil Spanish" may be really nothing more
than these home-grown bulbs of the I'rizetakcr variety,

and the buyer is not the loser by any m(>ans. This

Prizetiiker is [x-rhaps the best of this chiss of onit)ns to

be grown by the transplanting process at the time of

writing—large, of good shape, perhaps a little darker

in color than the imiwrtcd Spanish, and its equal in

mildness of flavor. The newer Ciibraltar is still larger,

milder, a little later, not so good a keeper, but
altogether one of the best onions which the home-

2587. Forms of onions. 1, flat; 2, long globe; 3, globe onion;

4t oblong; 5, oblate.

grower, as well as the market -gardener who can sell

his crop before late fall and at good prices, could
produce.
The plants should be started under glass (preferably

in greenhou.se) during Januarj' or February, sowing
seed rather thickly in drills J^ or 2 inches apart, and
u.sing about an ounce of seed to 10 S(|uare feet of bed-
Burfafre. The soil should be sandy and very rich. Keep
the plants in good growth, and as soon as the patch
outdf>ors can be profx?rly prepared in spring, set the
Beedlings in rows abovit 14 inches apart, and from 3 to 4
inches apart in the rows. Little hand-weeding will be
necessary, but the wheel-hoe should be used freely.

Green or bunching onions arc also fiften grown in this

way. For that puryxjse the plants are set more closely

in the rows, not over 2 inches apart. Seed of the Prize-
taker is mostly grown in the United States, while that
of others is as yet all imported.

T. Greiner.

Commercial onion-culture in the North.

The soil for onion-culture should be a rich, moist,
but not wet, loam with a subsoil of clay, or close com-
l)act sandy loam, not coarse gravel, as that lets the
walci- leach out loo (piickly. Onions will stand a large

auiouni of fertilizing, and there is little danger of get-

ting the soil loo rich. Soil that has been under culti-

vation for three or four years at least is much better
than new land. The tendency of the latter is to pro-

duce too much tojj-growth and improperly ripened
bulbs.

To prepare the soil, plow 10 or 12 inches deep, if the
soil is of sufficient depth, or down to the subsoil. Care
should be taken not, to turn up much subsoil, or the
crop will not mature evenly.

If the soil is poor, plow in .5 to 10 cords of stable
manure to the acre, and spread on an equal amount of

well-rotted manure after plowing, to be harrowed in.

Unleached hardwood ashes is also a good fertilizer,

esjjecially on rather tlry land, as it. aids in the conserva-
tion of moisture. The action is quick, which makes it

valuable where a little of the subsoil has been turned
up in plowing, giving the young plants a good start,

when, without it, they would be too light-colored and
weak in growth. Ashes should be spread as evenly as

possible, seventy-five to one hundred bushels to the
acre on the ground after plowing, and harrowed in.

The harrowing should be thorough, using some kind
of a disc or spring-tooth, for the first time over, with a
Meeker or some other smoothing-harrow for the finish.

It is impossible to get a good even stand of plants if

the ground is rough or lumjiy, while those that do grow
are w-eak and pimy on rough ground. Hand-raking is

sometimes necessary to insure germination of seed in a
satisfactory manner.
The drainage must be nearly perfect, to get best

results. There should be no hollow places in the beds.

Even on a sloping piece of land, the dead-furrows or
alleys should be kept ojien to a depth of 8 or 10 inches,

and evenly gradeil so the surplus water will all drain off.

If there is a natural sag in the land which cannot be
surface-drained, it is often practicable to underdrain
so as to get satisfactory results; for there is no crop
grown in the ordinary market-garden which will pay a
larger percentage of return for underdraining, in nearly
all locations. If the foliage is of a light color, and the

crop does not ripen evenly, an underdrain will usually

correct the trouble. The time to drain is when the
ground is being prepared for planting, not after a heavy
rain, when water is standing in pools over the field.

The time to plant is as early in the spring as the soil

becomes in good working condition. The common
spring frosts and .snow flurries will do no harm if other
conditions are right.

There are a few growers who can profitably grow
their own seed, but the masses should buy. This should
be done early, so that there may be no delay at planting
time, and also that one may get the best stock obtain-

able. If one wants ten pounds or more, it is sometimes
advisable to order from some one of the large seed
houses of tho country, but if there is a reliable local

flealer who buys seed in bulk, one can often do better

than to send direct to the large seed house, even on
quantities of fifty to one hundred pounds. Be sure to

know where the seed comes from, and if possible test

it before planting. In any case, always buy the best
seed obtainable, no matter if it costs double the price

of other stock.

The sowing of the seed should be done with one of the
standard garden seed drills, the first es.sentials of which
are that the macliine can be regulated to sow evenly and
in the quantity desireil without clogging. The machine
should open a row, sow, cover, roll, and mark the next
row, all at one oi)eration. The machines which have a
sliding piece at the bottom of the hopper, which opens
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and closes a diamond-shaped opening, arc the best, as
the operator can regulate exactly the amount of seed
sown.
The seed should be sown in rows 12 to 14 inches

apart, and at the rate of three and one-half to four and
one-half pounds to the acre, according to soil and seed.
A soil which produces heavy toi)s requires less seed

2588. Top oaions. (

X

Is)

than the drier, sandy soil which grows small tops. The
plants should stand from 1 to 3 inches apart in the row.
The seed should be sown from J 2 to 1 inch deep, accord-
ing to soil.

Cultivation shoiild begin as soon as the plants are
up enough for the rows to be seen. Begin with a double-
wheel straddle cultivator if one is at hand, setting the
knives as closely as can be worked without covering
the young plants, and continue as often as necessary
to keep weeds destroyed and the groimd loose on top
until the plants are too large to get through. The last

time through may be done vnth a single-wheel machine,
which will throw a little earth up to the plants. A
single-wheel machine may be used throughout the
season, but the double-wheel is preferable for the first

part of the work.
On hght soil, a hand-weeder may be used with profit

after the young plants have reached .3 to 5 inches in

height. This works two rows at one passage, stirring

the soil in the rows where the wheel-hoes do not work,

and greatly reduces the amount of hand-weeding to be
done. Of course, hand-weeding must be done as often

as necessary to keep the beds clean.

Harvesting may be done in the follo\ving manner: If

the crop ripens evenly, so that there are no green tops

standing, the topping can be done most raiiidly before

the onions are pulled. By tising a thin, sharj) knife,

taking the dry tops in one hand and cutting from the

person, the work can be done quickly and well. Be
careful not to tear the skin down the side. The length

to cut the tops is a point of importance and must not

be overlooked. If the tops arc left too long they have
a ragged appearance, anfl if too short, there is danger
of causing the onions to rot in the (ops, because of

bruising or Vjecause of water having gone to the inside

of the onions. The proper length is about 14 inch from
the bulb; or, take an onion by the top, with the thumb
and forefinger close to the bulb, and cut the top c!o.se

to the fingers The pulling may be done by hand, but a

puller made to fit a hand-cultivator is much more rapid
and does not injure the bulbs. The puller is simply a
curved knife with one or more fingers to move the bulbs
slightly after the roots are cut. In light dry .soil it

works very well without any fingers.

Many growers prefer to pull the onions first, allowing
them to dry a few days before tdp))ing. This is what
should be done if the tops do not tlry evenly, or if the
crop is late and needs to be hurried; and is all right in

any case, though not quite so rapid as the other way.
After the onions are topped, they should be gotten

under cover as soon as possible. Let them dry a day or
two if the weather is favorable and then pick them up
and store in the curing-shed. If allowed to he too long
on the ground the skin peels off too much. The shed
should have doors or ventilators at each end from top
to bottom, so that the air can p;iss through freely

and be free under the floor. If the floor is tight, with no
circulation under it, lay some 2 by 4 scantling on the
floor and lay a loose board floor over them without nail-

ing; then take some pieces of 2 by 4 sawed just 1 foot
long and nail them to the floor at even distances for

posts to carry stringers for the next floor. Use 2 by 4
for the stringers; set them on edge, nail them to the
posts and all is ready for the onions. This gives a space
of 16 inches. Fill 12 inches (the length of the posts) and
leave the 4 inches for air-space. Lay another floor and
proceed as before, being careful to get the upper posts
directly over the lower ones, or the stringers will break
after two or three floors are in.

In handling the onions, bushel boxes are the most
convenient. Pick them up in common baskets, leaving
all small, defective, or odd-colored bulbs on the ground,
to be picked up separately and sorted as occasion may
require. Dump in the boxes, then drive along the side

of the bed with a platform wagon, and load. Have a
screen about 4 feet long by 2 feet wide made of narrow
strips J2 fo 1 inch wide and about 1 inch apart and the
sides 10 inches high. Put legs on one end about 14 or 1.5

inches long and on the other end long enough to give it

a sufficient incline to make the onions roll down freely.

With an old coffee sack, make a bag like a sheet hung
by the corners with hooks, to hang under the screen, in

order to catch the dirt and leaves. Carry the boxes of

onions directly from the wagon to the screen and pour
them over it, moving the screen back as the floor is

filled to the proper depth. This will take out all the
dirt and most of the loo.se leaves, and make the onions
come out of the shed in much better shape. They should
lie in the shed imtil they are dry enough to peel off

another skin, and rattle and crackle when the arm is

run in among them.
If all has gone well, the crop should average 500

bushels to the acre on good land, or (500 bushels on very
rich land, .and 700 or 800 bushels on a single acre selected

from the best part of a 10-acre field.

2589. A multiplier onion.

2590. Section of a mul-
tiplier onion.

There is an old saying, "the time to sell is when some-
one wants to buy." This is a very good rule to apply,

unless one is prepared for cold weatluir or is re;isonal)ly

sure of an advance in price. In a general way, it is best

to shi]) in sacks of even size and not too large, one and
three-fourths to two and one-fourth bushels. These
points must be governed by the market. In sacking (o

ship, always throw out all defective bulbs and all of
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another color. In size, tiown to i\bout 1 ' > to 1 i.i inrhos

in diameter is a pood scale to use in a p;eneral way, but
this jH>int nuist also be governed by the market. Sell

by s;uni)le so far sis pofisible.

There are thrtH" varieties of onions which take the
lead clearly above all othei-s in the bip: markets of the
countri",—the White Cilobe, Yellow Cilohe, and Red
Globe. These come imdcr ditTeretit names, as South-
ixirt Yellow Cdobe and Michigan Yellow Globe, but
the object in view among .seed-growers is to get bulbs
as nearly globe-shaped as possible. The skin should be
thick and two or three layers deep, to prevent bruising.

Irving C. Smith.

Onion-culture in the South.

Twenty years ago onion-growing from seed was not
considered practicable, and by many it was considered
impossible south of the Potomac. The introduction of

varieties from southern ICurope and more careful atten-
tion to details of the work have made onion-growing not
only possible but often exceedingly profitable.

The eastern South consumes large quantities of the
mild fonns, such as the Bennuda.s. In the markets at

Jacksonville, Florida, these
are sold by the piece, fre-

quently retailing at 5 cents
and 10 cents each. The
southern onion-grower must
keep in close touch with the
northern and foreign onion
markets. In the humid
regions of the South, there

is a considerable risk from
unseasonable rains. In the
drier regions, such as a part
of Te.xas, it becomes a very
important and remunera^
five form of vegetable-grow-
ing. They have developed
onion-growing most exten-
sively and have organized
the marketing arrangements
most perfectly there.

The soil should be allu-

vial, sandy, and of a fine

texture. A level tract, freed
of all debris, and one that
can be plowed deeply, is

regions such land may be
obtained in great abundance. It is frequently used for
vegetable-growing, but large areas are still uncleared
or are u.sed for fann crops. In the hilly regions of the
interior, onion lands must be sought mainly along rivers
or old river-beds.

Undecomposed vegetable matter should not be
applied immediately preceding the crop. Even cotton-
s<'ed meal should be used three weeks or more before
the .seed i.s sown and then carefully incorporated with
the soil where the rows are to be, or if the rows are
to be a foot or 14 inches apart the cotton-seed meal
may be .sowti broadcast and cultivated in.

Seed-sowing in the field occurs in the uppper districts
as early a.s the first of April or a little earlier, in the
central district about the last of Febru.ary, while in the
f iulf region it may occur late in fall or any time <luring
the winter, being gauged largely by the time re<iuired
for the variety to mature, and the market to be met.
It is a goofi rule to put on an abundance of seed, about
twice a-s much a.s recommended in general, especially
in the Gulf region. Many fields suffer from deficient
stand more than from any other cau.se, and in some years
it i.f the only cau.se for an unprofitable crop.

GfXKl crops may be grown from sets, but the labor
involved and cost of the "seed" is usually so great as to
deter many from pknting them. In using sets, they

2591. Red Bermuda,

desirable. In the coast

should be sejiarated into three or four grades, the largest

size maturing earliest anil the smallest last. In most
cases the smallest sets grow such inferior onions that

they had better be iliscanled. This takes for granted
that the sets were all grown at the same time and from
the same seed in one field.

Nearly all the onion sets used in the South are

shipi)cd in, while they may be growii as well here as

anywhere. In the Gulf region there is time enough
to grow a crop of sets after the northern crop has been
harvested and marketed. Thus in case of shortage in

northern-gro«ai sets, it is entirely practicable to ship

the seed South, grow sets, and ship sets back in time
for spring market.
Much has been written and spoken about raising the

plants in a seed-bed and then transplanting to the field.

While this may be practised successfully, the greater

quantity of onions is raised by the old-fashioned
method, i. e., by seeding in the drUls where the plants

• are to mature bulbs.

In certain localities it is advantageous to plant out a
seeil-bed before the general field will permit working,
and then transplant as soon as all conditions are favor-

able. In the upper districts of the South, seed maybe
sown in hotbeds as early as the first of February, and
the plants may usually be set out by the first of April.

In the central South, seed may be sown in protected
coldframes as early as the middle of December, or in

an open bed in Febru.ary. The earUer plants may be
transferred to the field by the la.st of February, or as

soon as danger from frosts is past. In the Gulf region
the seed may be sown during the fall in an open bed,
and transplanting to the field may occur when plants

are of proper size and favorable condition of weather
prevails.

Harvesting is often attended with considerable diffi-

culty, and in some cases special drying-houses have to
be constructed to secure the crop in first-class condi-
tion. The crop is a perishable one, and must be pulled,

gathered and shipped in as short a time as possible,

when sufficiently mature.
There seems to be no generally accepted plan for

marketing, the crop being placed in boxes, barrels or
bags for shipping.

The following varieties have given good crops in

the hands of expert growers and may be recommended
for the entire South: White Bermuda, Red Bermuda,
Prizetaker, Yellow Danvers, Giant White Italian, Giant
Rocco, and Large TripoU. Other varieties than those
named here have given as good or better returns, but
do not seem to have been so generally successful. Addi-
tions are Red Bermuda (Fig. 2.591) for Gulf region and
Red Wethersfield for central and upper district.

Black mold {Macresporium Porri) is a disease which
spreads rapidly over the field, especially late in the
season. Some good may be done by spraying with
bordeaux mixture, but its apphcation is limited almost
to the diseased portion.

Another disease attacking onions is smut {Urocyslis

cepulse). The name of this fungus describes it fairly

well. About all that can be done is to subject the field

to rotation, and to sow seed from smut-free districts.

Some years nearly all southern-grown onions brought
to market will be more or less infected.

Rotting is especially severe in wet seasons when the
crop cannot be properly handled, and is caused by a
number of fimgi. The best preventive is to store in a
dry place, and con.sume as soon as practicable.

Onion fly, or onion maggot, is one of the most severe
pests when it enters the field. There seems to be but
little encouragement in combating the pest. It often

leaves the field as mysteriously as it appeared. This
disappearance has been coincident with the application
of some supposed remedy, and has consequently led to

the recommending of unreliable remedies. A thorough
application of grounil tobacco stems down the row seems
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to act as an insect ieide and a repellent, besides being of
value as a fertilizer.

Thrips attack the leaves at times, and bccoino so
numerous as to cause the tips to turn brown and
finally destroy the whole leaf. Hesitles the insect
injury they open the way for such fungi as Macrospo-
rium. This insect may be treated successfully with
kerosene emulsion, tobacco decoction, resin wash and
possibly with kerosene-water mixture, p jj Rolfs

ONION, SEA: Vrginea 7naritima; also applied to Ornithoualtim
caudatum.

ONOBRYCHIS (Greek, asses' food). Lerpnninds.T.
Among cultivatetl plants, this genus contributes the
sainfoin, used for forage. The group yields little in the
way of ornamentals.

Perennial, sometimes shrubby and spiny: Ivs. odd-
pinnate, with entire not stipellate Ifts.: fls. purplish,
rose-colored or whitish, in axillary peduncled spikes or
racemes ; calyx-lobes subulate, for the most part nearly
equal; corolla papilionaceous, the standard obovate or
obcordate and narrowed toward the base; wings short;
keel obtuse, equaling or exceeding the standard; sta-

mens 9 and 1; ovary l-2-o\'uled: pod sessile, flat and
hard, 1-seeded and indehiscent.—Species 80 and more,
Eu., N. Afr. and W. Asia. Closely related to Hedy-
s&rum, but differing in the 1-seeded or l-jointed pod.

vicieefolia, Scop. (0. satwa, Lam. Hedi/samm OnSb-
rychis, Neck.). Sainfoin or Saintfoin. Holy Clo-
ver. EsPARCET. Perennial herb with ascending sts.

1-2 ft. long: Ifts. many, oblong, somewhat downy or
pubescent beneath and glabrous above: peduncle
exceeding the If., the spike lengthening; fls. pale pink
(varying to white) : pod twice exceeding the If., strongly
curved on the lower edge, with short teeth on the
margin and sometimes prickly. Cent, and S. Eu.,
Temp. Asia.—GroNVTi for forage. It requires a lime-
stone soU, and in the U. S. is grown chiefly in the south-
ern states, but it has never become agriculturally
important in this countrj'. The seeds are nutritious

and are eaten by fowls. From 100-1.50 lbs. of seed are
sown to the acre. L H. B.t

ONOCLEA (Greek, closed vessel; alluding to the
closely rolled sporophylls) . Polypodiacese. A small
group of coarse ferns of north temperate regions, with
creeping rootstocks, anastomosing veins and two sorts

of Ivs., the segms. of the sporophylls being closely

rolled about the sporangia into bead-like bodies. For
O. Sirulhiopteris, see Maltcuccia.

Onocleas are tenacious of life, and will grow under
almost any conditions, especially O. sensibilis, but they
prefer a moLst, rather heavy loam, in a cool but not
necessarily shaded position. 0. Struthiopieris (a

Matteuccia) in the .sunny border is likely to bum dur-
ing severe drought. It is a suitable deciduous fern for

the greenhouse, and may easily be had in foliage

before their natural season. (F. W. Barclay.)

sensibilis, Linn. Sensittve-Fkrx. Fig. 2.')92. A
coarse, easily grown fern, a native species, with broad
triangular Ivs., growing in low, wet places. Sensitive
only in that it does not .staml frost.

L. M. Underwood.
ONONIS (old Greek name). Leguminbssp . Rest-

Hahkow. Good [)lants for borders and rock-garden.s,
with clover-like leaves.

.\nmial, biennial or perennial, often shrubby;
glabrous or villous: Ivs. usually pinnately foliolate, the
stipules attached to the petiole: fls. [lapilionaceous,
yellow, purjjle, pink or rarely white, solitary, 2-3 in

the axils or in peduncled racemes; calyx bell-shaped,
S-parted, deeply cut, narrow; standard large, striped;
stamens united in a tube, the members sometimes
partly free: pod usually swollen, few-seeded.—Some
70 species, Canaries, Medit. region, to Cent, and N.
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Eu. A few of the perennial species are more or less in

cult. They thrive under usual treatment; prop, by
division and by seeds. Sometimes the Ivs. are 1-folio-

latc.

A. Fh. xulUary or in groups of 2-3, rose-colored.

rotundifolia, Linn. A neat, attractive, shrubby,
hardy plant 1 Y^ ft. high: Ivs. trifoliolate; Ifts. subrotund
to ovate, serrate: peduncles axillary; racemes 2-3-fld.;

fls. pea-like, bright rose, not bracted; standard striped
with lines of a deeper shade. S. Eu. B.M. i^^. G.L.
27 : 131.—Of easy cult, in border and rockery, not liking

too much shade. Summer.
hircina, Jacq. (0. allissima. Lam.). Erect, spineless,

more or less villous, 1-2 ft.: Ifts. 3, oblong-lanceolate,
acute, serrate: fls. about 2 together, rose and white,
May-July or Aug. Eu.—A pretty plant for rather
dryish borders and rocky places.

spinosa, Linn. Somewhat shrubby, spino.se, the sts.

more or less erect: Ifts. 3, oblong with cuneate base,
subentire: fls. solitary, rose-colored. Eu.

2592. Sensitive fern.—Onoclea sensibilis. Fruiting frond at A.

fruticdsa, Linn. Sturdy compact little woody bush
about 1 ft. high and becoming much broader: Ifts. 3,

to 1
1 2 in- long, lanceolate and deeply serrate: peduncles

about 3-fld. and collected into racemes or clusters;

standard pale rose with central stripe, wings whitish
suffused pink. Eu. B.M. 317. L.B.C. 16:1569. G.C.
III. 47:420.—Excellent for rock-garden.

AA. Fls. solitary, yellow.

Natrix, Linn. Goat- Root. Yellow -flowered
Rest-HARROW. Low, much-branched perennial: st.

1-1 J2 ft. high: Ivs. trifoliolate; Ifts. elliptical or oblong,
serrated near the apex or sometimes entire; stipules

large: fls. axillary, the standard finely striped with red.

Midsummer to fall. B.M. 329. jyi g Coulston
L.H. B.t

ONOPORDON (old Greek name) . Sometimes written
Otiopordum. Compdsitx. Coarse woolly Old World herbs.

Stems stout (sometimes acaulescent), winged by the
decurrent ba-ses of the Ivs., which are. large, alternate,
prickly, dentate or pinnately cut: involucre globose,
the bracts imbricated in many series, and in some cases
spiny; receptacle flat, fleshy, lioneycombed, not bristly;

pappus not plumose, but with bristles in several series.

—About 12 species, annual and biennial.

A. Involucral bracts erect and appressed.

B. iSts. usually nearly simple, the heads often solitary.

arabicum, Linn. St. tall, .swollen and deeply winged
by the ilecurrent Ivs.: branches nuincrous, short, erect:

Ivs. ovate-lanceolate, sinuate and spiny: fls. in den.sc.
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si>lit;irv tonninal heads, the infl. usually arachnoso, as

arv the en-et iuvolueral braets. Modit. region. B.M.
3299.—.\ sliowy biennial with purplish red fls.

BB. S<«. mostly much braitchcd, the heads corymbose or

paniculate {solitary at the end of the peduncles in

O. Acanthium).

Ac&nthium, Linn. Scoirn Thistle. Biennial, vigor-

ous, nnieh-branehed. 3-9 ft. high: Ivs. oblong, lobed and

dentate, acute, the lower often 1 ft. long, cottony white,

spinv: heads of pale p\u-ple fls. 1
' 2-- '"• across, borne

sineiv on the branches. Julv-Seiit. U.B. 3:491. Gn.
4t;, p. 9; 68, p. 157. G.W. 7, p. 42.5. R.B. 20, p. 200.—
The Scotch thistle is often called the cotton thistle;

sometimes also .\rgentine, asses', down, oat, Queen
Mar>-'s or silver thistle. It is apparently not advertised

in .\jtner., but is sometimes cult, for "auld lang syne,"

and occasionally it is used with striking elTect by .some

lover of liar<ly plants. It is then placed against a back-

ground of dark shrubbery, which sets off the silvery

foliage and bold habit. The plant is rarely found grow-

ing wild in the .Vtlantio States, having come from Eu.

The Scotch thistle will probably never be a weed of the

first importance in Amer., as is the Canada thistle.

Nevertheless, care should be taken not to let it go to

seed. A white-fid. Scotch thistle, var. alba, Hort.,

was advertised in Germany in 1894 as a horticultural

novelty. Gt. 45, p. 107.

taftricum, Willd. An ornamental plant of tall stately

growth and many-headed infl.: st. white-hairy: Ivs.

somewhat decurrent, elliptic-oblong, the margins wavy
and spinose; involucral bracts ovate-lanceolate, the

tips .subulate. Russia and S. Eu. G.W. 7, p. 425.

—

Perfectly hardy and only recently intro.

polycephalum, Boiss. A densely tomentose, tall-

stemmed biennial with grooved sts. and a many-headed
corj-mb of showy fls.: Ivs. somewhat lobed, spiny-

margined, diminishing in the infl.: involucral bracts

pale, all erect, lanceolate.

AA. Involucral bracts (outer) recurved.

bracteatum, Boiss. & Heldr. A tall tomentose much-
branched biennial: lower Ivs. oblong-lanceolate, the

shallow lobes and often the margins tipped with yellow

stout spines; cauline Ivs. much .smaller, decurrent,

diminishing in the infl. to start short bracts: heads large,

globose, the outside involucral bracts recurved. E.

Medit. region.—Probably not hardy northward.

O. Saheri, Hort. "Plant pyramidal in habit, about 5 ft. high,

silvery shining. Lowest Ivs. widely spreading on the ground,
incised, spiny, upper reduced." Country unknown.

N. TAYLOR.t

ONOSERIS (asses' salad; significance not evident).

Including IsOtypus. CompdsiUe. Some twenty herbs

or shrubs, mostly Andean, but also in Mexico and
southeastern Brazil, grown rarely indoors and out for

the large purple, pinkish or white flower-heads; allied

to Mutisia, but it has no clo.se relatives of much horti-

cultural importance.
Plants of various habit, mostly erect, sometimes

annual, some species almost stemless: Ivs. radical and
cauline, white-tomento.se beneath: heads large, hetero-

gamous, solitar\' or panicled, the peduncles or scapes
u.'iually long and more or less bract ed; ray-florets pis-

tillate in one series (hea<ls discoid in O. Isoti/pus) ; disk-

florets usually hermaphrodite and fertile; involucre
hemLspherical or top-shaped, the bracts linear, imbri-
cate and in many series, the exterior ones gradually
shorter.—They appear to require no special cult, treat-

ment; prop, by seeds.

O. ottprtKua, Less. (Centroclinium adpressum, Hook.). Little
shrub, blooming under cult, at 1 and 2 ft., with woolly branches:
Ivs. lanceolate, reflexc/J, 3 in. or more long, nearly entire but
undulate: pe<luncle solitary and terminal or becoming lateral by
elongation of other shoots; heari solitary, Uirge, fragrant; rays long
and narrow, about H. r^ise-purfile, Peru. B..M. .'ill5.—O. Ora^cana,
Andr^, WcKxJy, little branchwl, often weak: Ivs. alternate, ovate,
lanceolate or hastate, entire or shallowly dentate: peduncles soepe-

like, 1-hoadcd, with few bracts: rnvs Wolct, about 20, showy.
Colombia. R.H. lSS3;i80.—O. Isulnpiix, lirnth, & Hook. (Isoty-

pus onoseroides, HBK. Caloseris rupcstris, Hcnth.). Showy shrub
3-5 ft. high, the branches white-lanate: Ivs. long-petioled, large,

broadly hastate-cordate, 5-S in. long, acute, sinuate-lobed and
dentate, 3-5-nerved, the petioles 6-10 in. long: heads about 1 in.

long in a terminal panicle, the corolla red and scarcely exceeding
the involucre. S. Mcx. Guatemala. G.W. 12, p. 11.—O. pur-
purt'Un, Willd. Nearly stemless perennial: Ivs. raoical, lyrate. the
terminal lobe larfje ami dcllnid-hastate and dentate: scape branched
at middle, 3-hcaditl. tin- ray.'^ purple and short. Colombia.—0.

rc/Jtxa, Less. (Centroclinium reflexuni. Hook.). Woolly branched,
about 2 ft., probably annual: Ivs. ovate-lanceolate. 2-3 in. long,

coarsely toothed and acute: peduncle solitary, terminal or from
upper axils, with many small bracts: heads large and handsome,
fragrant; rays 9-12, very narrow, rose-purple. Peru. B.jM. 3114.

L. H. B.

ONOSMA (onos, an ass, and osme, smell; the odor

reputed to be liked by that animal). Golden Drop.
Boraginaccx. Outdoor or border plants, grown for the

.small pretty flowers.

Bristly hardy perennial, annu.al and biennial herbs

or vmdershrubs, with long narrow alternate Ivs. and
1-sided simple or cymose bracted racemes: fls. yellow,

purple, or white, tube-like, or urn-shaped, sessile or

with short pedicel, with 5 very short corolla-lobes;

calyx 5-parted or cut; corolla-throat dilated or con-

tracted; stamens 5, inserted midway on corolla-tube,

mostly included; ovary with 4 distinct lobes, the style

filiform and stigma .small: nutlets 4 or fewer, erect or

incurved, smooth and shining or less frequently tuber-

culate.—Species 70, Medit. region and the Himalayas.

They are adapted to borders and rock-gardens; of

simple cult, requirements. The perennial kinds are

increased by cuttings in summer, in a frame; the annuals

and biennials by seeds. Most of the cult, species do not

ordinarily much exceed 1 ft. in height and many of

them are lower than that.

echioides, Linn. Biennial or perennial strigose herb,

from a red root, blooming in spring, erect or rarely

branched, 6-9 in. high or more: Ivs. spatulate or linear-

lanceolate, sessile, becoming cordate .above; fioral Ivs.

lanceolate to nearly ovate-lanceolate: fls. pale yellow

to whitish, drooping, fragrant; corolla cylindrical or

subclavate. S. Eu. G.W. 6, p. 529.

stellulatum, Waldst. & Kit. Perennial, branched at

base, ascending, hispid: Ivs. linear-oblong, plane, obtuse

or the upper ones acute: fls. yellow, more or less cernuus,

short-pediceUed, in bifid cymes; corolla 1 in. long and

about V2in- wide at apex, somewhat clavate, twice

longer than calyx, the teeth very short and revolute.

S. and S. E. Eu. Variable; cult, chiefly in the var.

taariciun, Hort. (0. taiiricum, Pall. O. anguslifdlium,

Lehm.), with narrow revolute Ivs. and citron-vellow

fls., the corolla often IJ^ in. long. B.M. 889. J.H. III.

35:11. Gn. .50, p. 251. G.C. IL 16:21; IIL 51:274.

G. 4:447. Succeeds well on high ground or on sunny

rockery, with light, open, deep soil. Prop, by cuttings

generally, or by .seed.—Var. compactum, Hort., is a

condensed form. M.D.G. 1912:325. O. helveticum,

Boiss, is a Swiss form, not so tall and with rather broad

Ivs. G.C. III. .52:280.

albo-roseum, Fisch. & Mey. (O. album, Hort.).

Perennial, more or less woody, tomentose: Ivs. hoary,

oblong and somewhat obtuse, narrowed to petioles,

the upper ones sessile and lance-oblong: fls. white

changing to rose and violet, velvety; corolla nearly 1

in. long^ clavate pubescent, nearly double length of

calyx. Asia Minor.

Forrestii, W. W. Smith. Perennial: basal Ivs. linear-

lanceolate or -oblanceolate, 6 in. or less long, the st.-

Ivs. linear and erect, all of them white-tomentose: infl.

rather dense, thickly covered with whitish hairs, the fls.

rose-color; calyx nearly J^i^in. long, the narrow-tubular

canescent corolla scarcely exceeding it. Yunnan,

China.

O. sericeum, Willd. Perennial, somewhat woody, silky-pubes-

cent: tvB. oblong-lanceolate to obovate, the lower ones narrowed to

the potiolc: fls. yellow, ?4in. long, the corolla broad at apex and
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exceeding the calyx. Orient. 0,0.111.52:281.—0. ThOmmonii,
Hort.. is Echium rubrum, Jacq., of 8. Eu. and Caucasus: Ivs.

white tonientose, linear-lanceolate: fls. scarlet, racemose.

L. H. B.t

ONOSMODIUM (like Onosma, a European genus of

this family). Boraginacese.- False Gromwell. About
10 species of N. American and Mexican branching
herbs, mostly or wholly perennial, bristly, 1-4 ft. high,
rarely transferred to cult, grounds: Ivs. oblong, sessile,

rib-veined: fls. white, greenish or yellowish, in long,

erect, leafy, raceme-like clusters; corolla tubular or
oblong-funnel-shaped, with throat naked, the lobes
erect, acute, the sinuses more or less inflexed; style

filiform or capillar}', verj' long; stigma exserted before
the corolla opens: nutlets ovoid or globular, bony,
smooth and polished, white. Closely related to Litho-
spermum. None of the species seems now to be in the
trade; the names and descriptions may be found in the
manuals of native plants. They are of little value
horticulturally.

ONTADENIA: Odontadenia.

ON^CHTUM (Greek, onyx, a claw; referring to the
shape of the lobes of the Ivs.). Polypodiaccx. A group
of small mainly Asiatic ferns, with the sori arranged
on a continuous linear receptacle as in Pteris, but with
narrow segms. in which the indusia extend nearly to
the niidrib. For cult., see Fern. The orchids occa-
sionally advertised as onychiums are dendrobiums.

aiiratum, KauK. Lvs. ovate, a foot or more long by
half as wide, quadripinnatifid, with membranous indusia
and abundant sporangia of a golden color; divisions of

the sporophylls pod-like. India and adjacent islands.

japonicum, Kunze. Fig. 2593. Lvs. ovate, a foot or
more long by half as wide, quadripinnatifid, with pale

indusia and brown sori; divisions of the sporophylls
linear-mucronate, similar to those of the sterile If.

India, China, and Japan. l. M. Underwood.

OPHELIA: Sirertia.

OPHIANTHE: Gesneria.

OPHIOGLQSSUM (Greek, serpent's tongue). Ophio-
glossdcese. About 40 species of small plants alUed to true

ferns, of wide distribution. The sts. are subterranean,

small, bearing usually a single erect succulent If. which
consists of a petiole, an expanded simple blade, and a

jJX0%W

- ĝ^i^SS-

2593. Onychium japonicum,

showing fertile and sterile

fronds. CKH)

2394.

Ophioglossum
vulgatum.

—

Adder's
tongue.

contracted fertile spike bearing 2 rows of fleshy coa-
lescent sporangia; venation reticulate. Rather difficult

of cult., and mainly of interest as curiosities.

vulgatum, Linn. Adder'.s Tongue Fern. Fig. 2594.
Lf. 6-12 in. high, the petiole 3-6 in. high, the blade
ovate, 1-2 in. long, the spike about 1 in. long, on a long
stalk. Spores mature in July. In low
places, Eu. and N. Amer.—May be cult.

in moist peat in a partially shaded sjjot.

Occasionally found in large numbers in

peaty meiuiows. r_ c. Benedict.

OPHIOPOGON (Greek, snake's heard;
a translation of the Japanese name).
Liliacese. Herbs, grown for the bluish or
wliite small flowers and the grass-like foli-

age that may form a good ground-cover.
The genus is oriental, of about a score

of species. The plants have a short thick
rhizome, and the fibrous roots sometimes
act like runners, and may be thickened
into tubers: lvs. linear or oblong-lanceo-
late and narrowed into a petiole: bracts
small, scarious: perianth-tube none; sta-
mens 6, fixed at the b.ase of the segms.;
filaments erect, distinct, shorter than the
linear anthers; cells of 3-celled ovary 2-

ovuled : fr. indehiscent ; seeds in the form
of a globose berry.—The E. Indian species
appear not to be cult. The genus is closely
allied to Liriope. 0. spicatus=Liriope
graminifoHa.

Of this genus, two species are well
known in cultivation. They are low-
growing herbaceous perennials from Jap.an,

with linear foliage, which is often striped or
spotted with white or yellow, and racemes
of small six-parted pendulous flowers,

varying from white through lilac to violet-purple. They
are procurable from a few dealers in hardy perennials,
from specialists in Japanese jilants and from Dutch
bulb-growers. The most popular form is 0. Jabiiran
var. aureus variegatus, which is chiefly used as a green-
house fohage plant. The flowers of 0. Jahuran are
followed by large sho^'y shining dark blue berries. It

is easy to manage in the window, and is almost hardy.
0. japonicus is much used in Italy and southern France
for a green turf and for border edgings, and it begins
to be used for the same purpose in southern California.

It needs no chpping, and will stand under the shade of

trees, making a dark green lawn-cover, standing well
in drought. The species of ophiopogon are propagated
by division.

japonicus, Ker. Perennial stemlcss glabrous herb,
with a stoloniferous rhizome : fibrous roots long, slender,

often nodulose: root-lvs. numerous, erect, narrowly
linear, l-z-l ft., and l-ljj lines wide, 5-7-nerved:
scape 2-4 in. long; raceme lax, few-fld., 2-3 in. long,

the lower fls. in groups of 2-3; fls. drooping, violet-

purple to lUac or more or less whitish. Japan, Korea,
N. China. B.M. 1063. Var. variegatus, Hort., has
variegated foliage.

Jabiiran, Lodd. Habit of the above, but more robust:
lvs. 1 ' 2-3 ft. long, 4-6 lines wide, many-nerved : scape
}^-2 ft. long; raceme 3-6 in. long, the lower fls. usually
in groups of 6-9; fls. white to lilac. Japan. L.B.C.
19:1876 (a fine pure white). Var. caeriileus, Hort.,

h.a-s "blue" fls. Var. aureus variegatus has foliage

striped golrlen yellow. Var. argenteus variegatus has
foliage spotted white. Var. argenteus vittatus has
foliage strii)ed white.

Regnieri, Bois. Stemless: lvs. in a rosette, erect or
reflexed, lanceolate, slcnder-petioled, to 1 ft. long,

marked with pale green and yellow: scape S in., 2-edged,
bearing a several-fld. raceme; fls. violet-white, to
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'4111. aortiss. the tips of the soKins. greenish. Coeliin-

Chiiia. U.H. HKKi, p. 371.—Recent.
\Vll,HF.I-M MlLLBU.
L. II. B.t

OPHRYS (Greek, eyebrow). Orchiddccx. Terrestrial

orchids.

Havinp the habit of Goodyera, bearing a basal

rosette of Ivs. with an erect ll.-st. terminating in a
raceme or sinkc of fls.: sepals similar, spreading;

pet;ils smaller, often pubescent; labellum generally

convex with incurved margins, not spurred, entire or

3-lobed: column short.—.\bout 30 s|iecies, mostly in

the North Temperate Zone in Eii., Asia and N. Afr., the
greater ninnber being found in the Medit. region.

Cult, as for habenaria.

A. Margin of tlie lahtllum brown or piirph-hrown.

B. Labellum scarcdy longer than the sepal.

c. Sepals green.

aranifera, Huds. Si-idek Orciiis. Resembles 0.

apifera. Sepals green; petals very short; labelhmi dull

brown, marked with i)alcr spots, obscurely lobed.

Spring and early summer. Eu. B.M. 5712. B.R. 1197.

fusca, Link. Lvs. oblong-lanceolate, those on the
St. narrower: sepals green, ovate-oblong, the upper
one smaller, oblong; petals half as long, lanceolate-

obtuse; labellum oblong, dark purple and hairy on the
margin, di.sk light blue, polished. Medit. region. B.R.
1071.

cc. Sepals rose-colored or white.

arachnites, Lam. St. erect, leafy: lvs. ovate-lan-
ceolate: fls. distant; sepals ovate concave, rose-colored,
tinged with green; petals conical, fleshy, smaller than
the sepals and colored like them; labellum round, with
the sides reflexed, black-purple, with yellow marks and
green appendages. Cent. Eu. B.M. 2516. G.C. III.

48:482.

apifera, Huds. (0. arachnites, Reichard). Bee
Orchis. St. 9-18 in. high, with few oblong or lanceo-
late lvs.: fls. 3-6, rather large; sepals ovate, pale pink or
white; petals smaller, erect; labellum broad, convex,
lobes all turned, velvety brown, marked with paler
lines or spots. Fls. earlv summer. Dry pastures, Cent,
and S. Eu. Gn. 69, p. 2.57. G. 35:379.

BB. Labellum longer than the sepals.

Speculum, Link. Looking-Glass Orchis. St. 4-12
in. high, 3-(>-fld.: lvs. line.ar-oblong: fls. '-j-l in. across;
sepals linear-oblong, green, with purple bands; petals
very small, trianguhir-lanceolate, dark purple-brown;
labellum quadrate, oblong, very convex; disk shining
blue, with a yellow edge; margin pilose and fimbriate,
maroon-purple. Medit. region. B.M. 5844. B.R. 370.

muscifera, Huds. (O. myodes, Jacq.). Fly Orchis.
St. ver>' slender, 3-4-fld.: sepals oblong or narrowly
ovate, greenish; petals narrowly linear; labellum long,
oblong, puri)lish brown, with pale white or blue marks
in the center; central lobe notched. Spring and early
summer. Cent, and E. Eu. R.B. 21:241.

AA. Margin of the labellum yellow or greenish yellow.

tenthredinifera, Willd. Sawfly Orchi.s. St. 6 in.

high: lvs. elliptic-lanceolate: .spike 3-8-fld.; fls. nearly
1 in. acros.s; .sepals oblong, obtuse, concave, varying
from ro.se to white; petals very small; labellum broadly
obcordate, greenish yellow, pubescent, with a large
ch<^tnut-<;olorcd spot on the disk. Medit. region. B.R.
205; urn. B.M. 1930. F. 1872, p. 128.

latea, Cav. St. 4-7 in. tall, many-fld.: lvs. linear-
oblong: fls. ^in. across; sepals oblong, obtuse,
incurved, green; petals much smaller, linear-f)blong;
labellum qiia^lrate, golden yellow, with a purrile disk.
Mwlit. region. B.M. .5941.

AoTiu anthrapdphan, Br. Advertised aa Ophrya anthro-
pophors, Linn. Ma.v Obchw. 8t. about 9 in. hii!li. the npike

being 2-4 in. lonR: Iv.s. ovsite to ublong or lanceolate; fls. dull yel-
hnvish Rreon: sepals aiui petals converging over the column;
liibelluni much Ioniser tliiin tlie sepals: side lobes long, narrow, and
the middle lobe split into 2 narrow lobes. Early summer. Pastures,
S. Ku. (.)phrys differs from Aceras in having a very convex label-

lum. Both genera are ilistinguished from Orchis by the absence
of a spur.—O. elnisca, Hort., and O. Gramplnii, Hort., are hybrids
between O. aranifera and O. tenthredinifera.

The name Ophrys is used by some botanists to replace Listera

(p. 1891): in that case, the synonymy of the listeras becomes:
O. convattarioides. \Vight (Listera convallarioides, Torr.).

—

O.
citrd^ta, T.inn. {Listera cordata, U. Br.).—0. Smdllii, House (Listera
.Smallii, Wiegand). Similar to O. convallarioides: lvs. ovate-reni-
f<irm, borne at or below the middle of the St.: raceme loose, few-fld.,

lip ]im. long, not ciliate, broadly ovate, cleft at the apex; ovary
glabrous. Mountains of Fa. to N. C.

Heinrich Hasselbring.

OPHTHALMOBLAPTON (Greek, eye injuring, from
its poisonous ;iction). Euphorbiacex. Trees with milky
juice: lvs. alternate, simple, pinnately veined: infl.

axillary or lateral; fls. inconspicuous, monoecious,

apetalous; calyx with 1-3 short lobes, valvate in the
bud; stamen 1; styles connate to the apex; ovary 3-

celled, 3-ovuled.—Three Brazilian species related to

Sapium and StU-
lingia, not cult,

but noted for their

poisonous action
upon the skin and
mucous mem-
brane. 0. macro-
ph yllum , F r

.

Allem., Saint
Lucia, is the best

known species.

J. B. S. Norton.

OPIUM is the
product of Paparer
somniferum, the
common annual
summer-blooming
poppy of gardens
with smooth, glau-

cous leaves and
white flowers.

OPLiSMENUS
(Greek, awned,
referring to the

awn.s). Gramlnex. Delicate creeping, branching grasses

with rather broad blades and narrow panicles con-
sisting of spreading 1-sided racemes: spikelet 1-fld.;

first and second glume and often the sterile lemma
awned.—A genus allied to Panicum, containing 5 or 6
species of the warmer regions, one of which is cult, in

conservatories for ornament.

hirtellus, Roem. & Schult. {Pdnicum variegatum of

florists). Fig. 2595. A half-creeping perennial, with
.small, greenish panicles, the common form with neatly

white- and pink-striped lvs. W. Indies. Gn. 47, p. 68.

G. 37:271.—Popular for edges of beds and for hanging-
baskets. Prop, by divisions of the rooting sts. This
plant has usually passed as 0. Burmannii, which,
however, is an annual with silky panicles.

A. S. Hitchcock.
OPORANTHUS: Sternbergia.

OPUNTIA ("old Latin name used by Pliny, later used
for the Indum fig, probably derived from Opus, a town
in Greece). Cactacese. Succulent plants, a few species

of which are extensively cultivated in warm regions for

their large, edible fruits, while others are grown as

hedges; numbers of species are grown in the collec-

tions of fanciers for their oddity.
Ojjunlias vary from small, prostrate plants a few

inches above the ground to trees with spreading tops
20 or more ft. high: sts. flat, clavate or cylindrical,

bearing more or less elevated arcoles, from each of

2595. Oplismenus hirtellus.
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wliicli ajipears a small caducous pointed If., rarely

spreadius and foliar; an oval or circular area, more or
less covered with soft wool, intermixed with barbed
bristles and usually a variable nmnber of s])ines, occurs
in the axil of each If.; fls. borne singly towanl the ujiper

part of the joints or sts., on the bristle-bearing part, of

the areole, and with spreading, showy corollas; the

usually many-o\ided inferior ovaries are not of foliar

development, and sometimes differ but slightly in

apjiearance from normal sts., usually bristle- and sjjine-

bearing: fr. dry or succulent, frequently edible; seeds

large, flattened, discoid and often margined.—There are

about 130 species and many varieties an(.l hybrids,

extending from Canada southward through the U. S.,

Mex., W. Indies and Cent. Amer. to the southern jjart of

S. Amer. The species are confined mostly to arid and
semi-arid regions; however, some are found in regions

of hea\'7i' rainfall. They are found in greatest quantity
and variety of species in S. W. U. S. and N. Mex.,
where they are often trees and form the most conspicu-

ous part of the flora. Opuntia is a genus of great varia-

tion in habit and appearance, and, from the frequency
of natural hybrids and ill-defined specific lines, one of

the most difficult genera of flowering plants to present

satisfactorily in systematic order. Some of the largest

cacti are opun1 ias, while nearly all that are of economic
value belong to this genus.

Although the opuntias are less attractive as pot-plants

and, on account of their barbed spines and bristles,

more difficult to handle than most other cacti, they
are coming into favor on account of their unique
appearance, rapidity of growth antl attractive flowers.

They grow laest with an abundance of heat and sunlight,

the character of the soil being a secondary considera^

tion. Like all other cacti, they require perfect drainage.

They are readily grown from cuttings, and also from
seed under proper management.

Economically considered, the opuntias are by far

the most important of the cacti. Although originally

confined to the New World, the more important species

are now in cultivation or have escaped from cultiva^

tion and become wild in every arid and serai-arid

region of the globe where the temperature permits their

being grown. Wherever grown, their tendency is to

escape from cultivation and become persistent and
troublesome weeds. In this respect they are much more
to be dreaded in foreign countries than in America, the

place of their nativity.

As ornamental plants, opunti;is are unusual rather

than pleasing. From their stiff, formal aspect they do
not harmonize, as a rule, with other plants, and on
account of their spines and bristles they are difficult

to hantlle and are considered by most gardeners as a
nuisance in decorative planting. It is as hedges and as

groups of mixed species that they are most effective.

Most species grow rapidly and bloom profusely. The
flowers, as a rule, are large and showy and of various

colors, although yellow predominates. They wither

soon after opening and remain at their best only for a
few days. The spines and bristles which u.sually cover

the base of the flowers render them of no value as cut-

flowers. With many species, such as O. leptocaulis, 0.

tetracantha, and some forms of 0. Tuna, the bright-

colored fruits, which remain on the plants for a long

time after ripening, render them more attractive in

fruit than in flower. Crested or fasciate forms (Fig.

2596) are common.
Although extensively cultivated for their fruit in

many countries, where the}' furnish an important
article of tliet for four to five months each year, they do
not as yet take a pomological rank with the horticul-

turist, although they are much more widely used and of

far more economic importance than many plants which
have an established place in [loinolngical literature.

From the fact that opuntias flourish best in regions

where experimental horticulture receives little or no

,5»:.'V

attention, the development of desirable economic
varieties has not been what might be expected of plants

which respond so readily to cultivation and selection,

and which may be hybridized with so little difficulty.

Botanically considered, the fruit is a kind of berry,

varying from dry to fleshy and succulent. Morpho-
logically, it is a modified stem with the true seed-capsule

sunken into its apex; hence it bears leaves and spines,

and usually, under suitable conditions, and frequently

in the natural state when it becomes detached, will bud
and grow like a normal stem-cutting.

Opuntias were cultivated by the aborigines of

America at the time of its discovery, and were early

taken by the Spanish explorers to Spain and Spanish

colonies in other parts of the world. After becoming
established in the Canaries, Azores, and Madeira
islands, it was not long before their culture extended to

Portugal, Spain, and the whole littoral region of the

Mediterranean. From there they spread to Egypt,

India, and other parts of southern Asia. In compara-
tively later times they reached South Africa, Australia,

and New South Wales, where they are fast becoming a

serious menace to agriculture and grazing. In all the

regions above noted they have escaped from cultiva-

tion and have become pestiferous weeds.

The want of fixed characters, the great variations

in most species under different soil and climatic con-

ditions, and the readiness with which natural hybrids

occur, make the identification of cultivated and intro-

duced species so difficult that the considerable literature

on this subject is extremely uncertain as to nomencla-

ture. The common
names Indian fig, bar-

berry fig, prickly pear,

and tuna, are applied
indiscriminately b y
most persons to any
flat - jointed opuntias,

but more particularly

to the kinds with edible

fruits.

The two most widely
distributed and exten-
sively cultivated are

O. Ficus-indica and O.
Tuna. These plants
have often been con-
fused by authors.
Much that has been
written under the name
of one species really

applies to the other.

They are closely linked

together by hybrids,

and each has been in

cultivation for so long

a period that numer-
ous cultural varieties

have developed, partic-

ularly in Mexico and Sicily. It is possible that the
many cultivated forms of both species originated from
the same source.

Although the Mexicans and Indians eat the fruit of

more than a score of indigenous species, the two named
above, with their many cultivated forms, are by far the

most desirable and palatable. O. Ficus-indica is prefer-

able in most respects to O. Tuna on account of its fewer

and smaller spines and usually larger fruit. The latter,

however, makes a more formidable hedge, and is more
frequently planted in the United States. Hedges of

this plant are to be seen at many of the old Spanish
missions in Arizona and California, where they were
probably first introduced into the United States. O.
Ficus-indica is frequently grown by the Mexican popu-
lation of New Mexico, Arizona, and California. In
southern Floriila it has escaped from ciiltivation and

2596. Opuntia ramosissima. To
illustrate fasciation, which is of

frequent occurrence in nearly all

species of cacti.
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become natunilized. The fruits are usually larger and
fewer-seeded tiian in (). Tima, and are C(imm<inly

yellow. Tlio>' fn-qnently mi-:is>iiv 3 to 4 iiiclics in

leniith and 2 to 3 inches in width. Forms of this .species

about the old missions of soutiiern Cahfornia vary
considerably. One forn\. known as Tiiixi Colorado, has
an insipid, light crimson-colored fruit, while another,

Tuna niaiisf, has a yellowish fruit, irregularly mottled
with crimson.

Gcitiral cultifation. (D. M. Andrews.)

H;u-dy oinmtias satisfy a rather general desire for

something unique or grotesque, while at the same time
they possess enough ornamental value to recommend
them to everyone, and especially to those lovers of cac-

taceous and succulent plants who.se space indoors is

limited. Being natives of the western plains and foot-

liills of the mountains, they can scarcely sufTer from
long-continued drought, and the sunny side of the
rockery will suit them exactly, as it will allow all sur-

plus moisture to drain otT, and no artificial watering
will be necessary. William Falconer, who has used
large quantities at 8chenley Park, Pittsburgh, Penn-
sylvania, WTitcs as follows: "In certain localities, as oa

2597. Opuotia basil-

aris.

bleak, exposed banks and about rocky knolls, opuntias
and Yiuxa anguslifolia can be used unsparingly with
perfect success." He also says, "All have been planted
out-of-doors, remaining unprotected summer and
winter, and all have been perfectly hardy." They have
succeeded also at Kew Gardens, in the very humid
climate of England, without protection. Their require-
ments seem to be as follows: a porous, well-drained soil,

a sunny expo.sure, and a season long enough in which to
ripen the fruit and annual growth; these Cf)nditions

being complied with, they will endure almost any
degrees of cold to be experienced even in the most
northern ixjrtions of the United .States. Their altitude-
limit in Colora<lo indicates that they will succeed as
far north as Indian corn can be matured. The follow-
ing kinds have been u.sed successfully, as above inrli-

cated : O. arenaria, with small, round to oblong, very
spiny joints, the spines varying much in color from gray
and straw-color to purjilish brown; (). arbfircucens, the
tree or candelabrum cactus, the tallest of this list, is of
cylindrical branching growth, with bright purple
flowers and yellow fruit; O. ('amanckica h:is very large,
orbicular joints, the upjwjr half thickly beset with
spines, fruit purjile; O.Jmijitis re.scmbk's O. arenaria, but
is .smaller; O. humiJuHti includes a multitude of forms,
all of which are very hardy; O. plueafaniha var. major is

one of the most striking sorts, with immen.sc, glaucous
joints, dark purple spines, yellow flowers, and purple
fruit; O. polyacantha is one of the most variable, as well

as one of the most showy. The spines vary from ivory-
white to purple and brovNTi, and from short and stout to

long and slender. Nearly all the opuntias have very
showj' flowers, usually in various shades of yellow and
orange.

Economic value and adlivalion.

Two opuntias, O. Ficus-indica and O. Tuna, and
possibly a few other closely allied ones, are extensively
gro\ni in Mexico. The fruit begins to ripen in June and
July, while the later varieties last vmtil December. Tlie

fruit is consumed by all classes anrl conditions of people.

The fine bristles which invest the fruit are usually
removed before picking by rubbing them with straw,

grass or leaves. The fruit is later picked by the hand,
or, in some instances, with wooden tongs. In large

plantations, when the fruit is raised for commercial
pin'po.ses, it is usually harvested with a heavy knife,

the workman first cutting off the joint bearing the
fruit, and later detaching the separate fruits.

In preparing the fruit for the table, a thin slice is cut
from each end and a slit made through the paring, join-

ing the cut surfaces. The thin paring is easily sepa-
rated from the mealy but juicy pulp, and quickly
removed with the fingers.

Today the finest opuntia fruits are grown in Sicily,

where they are one of the most important crops that the
island produces. From July to November the peasants
live almost entirely on this fruit, and considerable

quantities are yearly exported to other countries, some
of which finds its way to New York and other American
cities. It is grown extensively by the Arabs throughout
northern Africa, and forms an important part of their

food for a portion of each year.

The nutritive value of this fruit ranks high, as shown
by the following analysis by Wolff:

Per cent
Dry substance 21.60
Ligneous matter 3.70
Proteid substances 59
Fatty bodies l.SP
Sugar 14.00

It has been ascertained that some of the best varie-

ties are capable of producing on lean, sandy or rocky
soil, ill-suited for growing ordinary crops, as much as
18,000 pounds of fruit to the acre. When it is consid-

ered that this is equal to 2,500 pounds of sugar, as well

as other valuable food constituents, it may be readily

seen that the food value from the standpoint of nutri-

tion is considerable.
Plantations are usually made on dry slopes of hills,

as the plants do not thrive where there is much moisture
or on heavy clay soils. Joints, cut or broken from the
plants, are u.sed instead of seeds, and are planted at

distances of 6 to 8 feet in furrows from 6 to 15 feet

apart. No tillage is practised, as they grow rapidly,

and in a few years shade and smother out ;xll other
growth. Before planting, the cuttings arc exposed in

half sunlight from seven to fifteen days, that they may
partially wither, in order to facilitate rooting.

An important advantage in the culture of these plants

is the regularity of the yearly crop. They begin to bear
in about three years after planting, and continue in

bearing for many years.

Of the opuntias indigenous to the United States, none
as yet has been grown for fruit, or with an effort to

improve them. 0. Engdmannii has a large but poorly
flavored fruit, rarely eaten, even by the Indians. O.

Ixvis has one of the largest and most palatable fruits of

any of the species found growing wild within the United
States. This plant also has the advantage of having
but few spines. O. Camanchica, O. humifusa, 0. chlo-

rotica, O. phwacanlha and O. niacroccnira have medium-
sized fruits, insipid and unpalatable to the cultivated

taste, but eaten by Indians and Mexicans.
Wherever grown extensively, the opuntia fruits are

u.sed for making a weak alcoholic drink. The juices of
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the highly colored sorts are sometimes used to color
confectionery.
Many of the opuntias have considerable forage value,

particularly during periods of long drought when other
forage crops are short. The range cattle of the south-
western United States feed on either the branches or
fruits, or both, of nearly all the indigenous -species, the
flat stems of O. Engdtnannii and the pendulous fruit

clusters of O. fiilgida being most largely consumed.
When cattle are fed largely on imsinged native opun-
tias, the spines and bristles do great injury. They
collect mainly in the mouth, making eating very diffi-

cult if not impossible on this account. There are indi-

cations that "hairballs" composed of opuntia fibers

and spicules are likely to be prevalent also under such
conditions.

In northern Africa the fiat joints of the forms with
few spines are used as forage for cattle during the dry
season, after being allowed to ferment slightly. In
Tunis, plantations are sustained by dairymen for the
purpose of feeding their cows upon the fleshy stems.

Species of opuntia have run wilil to a remarkable extent
in southern Africa. Tliey have spread rapidly during

the past century, and in many places have crowded out
the grasses and become a nuisance. Two forms of the

plant are recognized by the Dutch farmers; viz., a thorny
variety growing on the open country and on stony hill-

sides knov\-n as Doornblad, and a fewer-spined larger

variety with thicker stems known as Kaalblad. It is prob-

able that these two varieties originated from the same
introduction, for, according to Macdonald, the seed

from the Doornblad or Kaalblad variety may give rise

to plants resembling either or both of them. It is exten-

sively used as feed for cattle, ostriches and pigs, either

alone or when mixed with other forage. Here, however,

much harm has come from range cattle eating it in

times of little or no other forage, and ostriches become
blind from the spines and bristles getting into their

eyes in eating the fruits.

In New South Wales and Australia, where several

species have escaped from cultivation and spread over

large areas of arable land and driven out more valuable

forage plants, the land has depreciated 50 per cent in

value. Here, however, some of the worthless species,

such as O. vulgaris and O. monacanlha, are more
widely spread than the more valuable varieties of O.

Ficus-indica and O. Tuna.
From what has been said it may be seen, first, that

varieties of 0. Ficus-indica and O. Tuna produce large

crops of edible and nutritious fruits; second, that plants

with few or no spines are the general rule in O. Ficus-

indica and of not infrequent occurrence in 0. Tuna;

third, that opuntias are strong, vigorous plants that

will grow in situations in which few other plants will

thrive; fourth, that spineless forms make valuable

forage.

With these and more qualities to recommend them, it

yet remains for horticultural enterprise to develop a
spineless and bristleless variety that will not only be of

value for forage but will produce large crops of fruits

as attractive to the educated palate as to the savage.

From the experience gained in establishing a garden of

nearly seventy species and varieties of opuntias, com-
prising about 300 plants, and watching their growth

and behavior for several years, it is thought that they

offer great possibilities in the way of improvement in

the hands of a careful plant-breeder.

In recent years, the prickly pear has attracted con-

siderable attention as forage for cattle. Full report of

yields of several species in test plantations in southern

Texas is given in Bulletin No. 208 of the United

States Department of .Agriculture (May, 191.")) by
David Griffiths. See also a discussion of the forage

value of i)rickly pears by Woodward, Turner and
Griffiths, "Journal of Agricultural Research," August,

191.5.

acanthocarpa, 46.
albispina, 14, 29.

arborescens, 54.

arbuscula. 59.

arenaria, 31.
aurantiaca, 4.

basilaris. 7.

Bcrnardina, 48.
Bigelovii, 52.

brachyarthra, 32.
brasiliensia, 1.

ctespitosa, 32.

Canianchica, 20.

candelabriforniis, 11.
chlorotica, Hi.

clavarioides, 35.
clavata, 40.

crassa, 12.

crinifera, 5.

cristata, 33, 35.
cylindrica, 33.

cymochila, 24.
Darwinii, 37.
Davisii, 45.

diademata, 3S.

echinocarpa, 47.
Emoryi, 43.

Engelmannii, IS.

ferox, 29.

Ficus-indica, 13.

filipendula, 23.

fragilis, 32.

INDEX.

fruiescens, 60.
fulgida, 51.

fulvhinmi, 9.

galapageia, 2.

gigaiitea, 20.
glauca, 12.

Grahamii, 41.

Greenii, 24.

Oymnocariui, 13.
honiiia, 15.

huniifusa, 24.

hystricina, 28.
imbricata, 53.
iftvicta, 44.

leptocaulis, 60.
leucotricha, 9.

macrocentra, 21,
macrorhiza, 24.
major, 19, 60.

maniillata, 51.

Tnesacantha, 24.

microdasys, 6.

microsperma, 29,
missouriensis, 29.
monacantha, 3.

nigricans, 22.

oplocarpa, 24.

?apyracantlia, 38.
'e3-cor\-i, 26.

phffacantha, 19.

platycarpa, 29.

polyacantha, 29.

polyantha, 14.
prolifcra, 50.
puberula, 8.

pulchclla, .39.

pycnaritha, 17.
Rajintsquii, 24.

ramosa, 7.

ramosissima, 61.
rutida, 6.

rufispina, 29.
rutila, 30.

Salmiana, 36.
Schottii. 42.
senili:i, 5.

serpentina, 49.
spinosior, 55.

splentieris, 29.
sletlata, 54.

stenochila, 24.

lessellata, 61.
tetracantha, 58.

Treleasii, 7.

triacantha, 10.

tricophora, 29.

tuberiformis, 32.

Tuna, 1.5.

ursina, 27.

variegata, 3.

versicolor, 57.
vestita, 34.

vulgaris, 25.

Whipplei, 56.

KEY TO THE SPECIES.

A. Arliculations or joints strikingly dif-

ferent, fiat to cylindrical 1. brasiliensis

AA. Arliculations or joints similar, more
or less flattened {Nos. 2-S2).

B. Species from S. Amer 2. galapageia
3. monacantha
4. aurantiaca
5. crinifera

BB. Species from N. Amer,
c. Joints pubescent 0. microdasys

7. basilaris

8. puberula
cc. Joints not pubescent (except

sometimes in O. pycnantha).

D. Fr. fleshy or succulent.

E. Size of joints large: plants
mostly large (0. crassa
moderately small).

F. Color of spines while 9.

10.

11.

FP. Color of spines yellow
{sometimes red to while
in O. Engelmannii, O.
polyantha, O. crassa,

and O. Ficus-indica).

G. Spines none or few. ... 12.

13.

GG. Spines always present,

few to many. (One
form of 0. macro-
centra has no spines,

and occasional plants

of O. chlorotica are
without spines.) 14.

1.5.

If).

17.

18.

FFF. Color of spines reddish

brown to black, usually
with purplish joints

.

... 19.

21).

21.

22.

EE. Size of joints small: joints

variable in shape: plants

mostly low or prostrate.

(Some forms of O.
humifusa have moderately
large joints.) 23.

24.

leucotricha
triacantha
candelabri-

[formis

crassa
Ficus-indica

polyantha
Tuna
chlorotica
pycnantha
Engelmannii

phceacantha
Camanchica
macrocentra
nigricans

20.

filipendula
humifusa
vulgaris
Pes-corvi
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Dii. Fr. dry, more or less spiny 27.

2S.

29.

30.

31.

32.

.\. Articulations or joints similar, more
or less cylindrical.

B. Species from S. Amer.
c. Joints cytimlrical, 7nostly elon-

gated 33.

34.

35.

3G.

cc. Joints globose to broadly obovate...S7.

38.

BB. Spccies/rom X. Amer.
c. Spines unthout sheaths: plajits

mostly small, with clavate

joints 39.
40.
41.
42.
43.

44.
cc. Spines sheathed: joints cylindri-

cal or nearly so, more or less

elongated.

D. Xumber of spines variable,

always more than one.

E. Fr. dry, usually spiny 45.
40.

47.
48.

49.
EE. Fr. fleshy, proliferous 50.

51.

EEE. Fr. fleshy, rarely proliferotis. 52.

53.
54.

55.

56.
57.

58.

DD. Number of spines few, usually
one, rarely more or wanting. . 59.

60.

61.

ursina
hystricina
polyacantha
rutila

arenaria
fragilis

cylindrica
vestita
clavarioides
Salmiana
Darwinii
diademata

pulchella
clavata
Grahamii
Schottii

Emoryi
invicta

Davisii
acanthocarpa
echinocarpa
Bernardina
serpentina
prolifera
fulgida
Bigelovii
imbricata
arborescens
spinosior
Whipple!
versicolor
tetracantha

arbuscula
leptocauiis
ramosissima

1. brasiliensis, Haw. A large, tree-like plant reach-

iiiK a height of 1.5-18 ft., numerously branched, with a
thick, roundish crown and an upright trunk, 4-6 in.

diam., and bearing numerous spines 1 in. or less in

length: joints of two kinds, cylindrical, unarticulate,

elongate ones and others which are shorter and much
flattened and which ari.se lus offshoots from the former;
the latter If.-like, thin, 2-6 in. long, oblong, rarely

oblong-lanceolate or orbicular, dark green, margin angu-
lar, sometimes irregular: areoles with short gray wool
and nuinerou.s Vjrown bristles; spines usually 1, .some-

times 1-3 .small additional ones, l-2,'2 i"- Icmgi mostly
from the marginal areoles, white, with brownish tips:

fls. numerous, citron-yellow, 2 in. wide: fr. globose or
ellip.Sf)iflal, yellow, about IJ^ in. diam. Brazil and
southward.—f)ne of the species most frequent in cult.

2. galapageia, Hcnsl. An upright, tree -like plant
6-10 ft. high, with a circular, spreading crown and a
verj- spiny trunk, 6-8 in. diam., and light-colored bark

becoming loos-

ened and hang-
ing in fragments
from the older

sts.: joints ellip-

tical to oblong,
thick, 10-14 in.

long: spines at
first Z-A, spread-
ing, flexible, in-

crea.sing in num-
b e r and size
with age, finally

covering the

^^

joints with long, brush-like bundles: fls. small, less than
1 in. wide, red: fr. subglobose, red. Galapagos Isls.

:5. monacantha, Haw. An upright jilatit branching
from tlic gniinid and reaching a height of 6 or more ft.:

joints oblong to elliptical, rather thick, terminal ones
much Ihiimer, .')-12 in. long, 3-6 in. wide, bright green:
areoles with uniformly short wool and yellowish brown
bristles; spines 1-2, .seldom more, erect, Y/^-XVi in.

hmg, yellow to dark reddish brown: fls. yellow, 3 in.

wide: fr. ellijjsoidal to pyriform, occasionally proliferous,

red, somewhat si)iny. Argentina.—The horticultural
variety, variegata, is in the trade.

4. aurantiaca, Lindl. A numerously branched, rather
weak, semi-prostrate plant 3-5 ft. high: joints linear-

lanceolate to lanceolate, 2-10 in. long, 3-2-1 in- wide,
elliptical in transverse section, dark green, turgid:
areoles with a tuft of grayish white wool and bright
yellow bristles; spines 4-6, spreading, straight, stiff,

bro\\7i to yellow, the longest less than 1 in. long: fls.

yellow, l}'2-2 in. wide: fr. carmine-red, globose, with
short spines; seed with woolly hairs. Argentina.

5. crinifera, Salm-Dyck (O. semKs, Parm.). A much-
branched, wide-spreading plant, about 3 ft. high: joints
obovate to elliptical, 6 in. long and 3-4 in. wide, dark
green, occasionally glossy: areoles crowded, small, with
white wool, numerous golden yellow bristles, and a
variable number of long silky hairs; spines 6-8, later

more, white, glistening, reaching 1 in. long, the long
silky hairs particularly developed on the under side
of the young joints: fls. 3J-2-4 in. wide, golden yellow,
often reddish. Brazil(?).

6. microdasys, Lehm. An erect, wide-spreading
plant, rarely more than 3 ft. high: joints elliptical to
obovate, 3-4 in. long and nearly as wide, thick, bright
green, densely pubescent: areoles with short, whitish
wool and numerous golden yellow bristles of variable
lengths; sjjines wanting: fls. greenish to lemon-yellow,
about 2 in. wide: fr. comparatively small, oval, less than
1 in. diam., armed with numerous yellow bristles; flesh

whitish. N. Mex., southward.

Var. rMda, K. Schumann. Of more robust growth:
joints rounder and larger, paler green, the bristles in-

cUned to reddish brown. Mex.

7. basilaris, Engelm. & Bigel. Fig. 2597 (adapted
from Pacific R. R. Report). A low, spreading plant,

rarely 1 ft. high: joints thick, variable, usually broadly
obovate, with more or less truncate top and branching
from the base, 4-7 in. long and 2-4 in. wide, bluish
green, and very minutely pubescent: areoles depressed,
close together, and with brownish yellow wool and
numerous .short yellowish brown bristles; spines want-
ing, rarely jiresent: fls. dark pur[)le, rarely white, 3 in.

or more diam.: fr. short, thick green, becoming white
and dry at maturity and filled with many large white

"
S. W. U. S. and N. Mex.

2598. Pmit of Opimtia Ficus-indica. ( X H)

Var. ramosa, Parish. A smaller plant, with joints

branching from the upper end, and usually glabrous.

S. Calif.

Var. Treleasii, Coult. Differs from the species in

having larger orbicular or obovate joints, with terete

base, and larger Ivs. S. Calif.

8. puberula, Pfeiff. A numerously branched and
upriglit i)hint, 2-3 ft. high: joints obovate or somewhat
rounder, when young covered with very soft pubescence
which becomes bright green with age: areoles with
short brownish yellow wool and numerous short

amber-colored bristles; spines 5-7, 1 in. or more in

length, straight, cylindrical, white, with amber-colored
base, shining, the lower ones the longer: fls. 1)2~2 in.

wide, greenish yellow: fr. oval, XYi in. diam., the many
areoles bearing short wool and many bright amber-col-
ored bristles; flesh sweetish; seeds many, correspond-
ingly small. Mex.
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9. Ieuc6tricha, DC. (O. fiilrispina, Salm-Dyck). An
upright, nvimerously braiiohod plant, sometimes reach-
ing the height of 10 ft.: joints elhptical or narrower,
mostly rountled at the end, 8-10 in. long and half as
wide, dark green: areoles small, with white or whitish
gray wool and numerous short brown bristles; spines
very slender, mostly 4 at first, but later as many as

h. /'- /

'm^::Mm^

2599. Opuntia Tuna.

10-12; some reach the length of 3-4 in., becoming
bristle-like and very flexible: fis. 2-3 in. wide, yellow,

with reddish center: fr. spherical, 1-134 in. diam., pale

green to white, thickly beset with velvety wool and
brownish yellow bristles; pulp sweet, edible. Me.x.

10. triacantha, Sweet. An upright, tree-like plant,

reaching 10-12 ft. in height: joints often very large,

occasionally 18 in. long and 10 in. wide, obovate, thick,

grayish green: areoles remote, from Iji-lli in- apart,

with short grajash wool and j'ellow bristles; spines

3-4, white, with yellow points and bases, 1 in. or le.ss

long: fls. 2 '2-3 in. wide, carmine to orange-yellow: fr.

elliptical, I'i-^ in. long; pulp acid. W. Indies.

11. candelabriformis, Mart. An upright, sparingly

branched plant, 2-4 ft. high: joints elhptical to obovate,
thick, dark green, 6-10 in. long and half as wide: are-

oles with bro-miish white wool, later becoming gray, and
numerous white bristles; spines 4-5, of which 3 are

verj' strong, white, IM in- or le-ss in length: fls. 2}-^-3

in. wide, carmine-red: fr. spiny. Mex.

12. crassa, Haw. (O. glaiica, Hort.). A sparingly

branched, upright plant, 4-6 ft. high: joints oblong to

ovate, 3} 2-5 in- long and two-thirds as wide, glaucous,

greenish blue, thick: areoles with brownish wool, and
few bristles of same color; spines usually wanting,

sometimes J^. or less long, straight and needle-like.

Mex.

13. Ficus-indica, Mill. (O. gymnoairpa, A. Web.).
IxDi.\N Fig. Pig. 2.598. An erect, tree-like plant, reach-

ing the height of 10-1.5 ft., and with a woody cylindrical

trunk: joints elhptical or oblong, often with blui-sh

bloom, thick, often IS in. long and one-third as wide:

areoles orbicular and sparingly covered ^\^th white wool

and yellow bristles; spines usually wanting, occ;isioii-

ally 1-2 small weak ones are present: fls. yellow, expan<l-

ing to .3-4 in. diam.: fr. yellow, with reddish pulp,

bristly, 2 in. diam., edible." Mex. J.H. 111. 68:447.—
A species widely grown throughout the warm tem-
perate regions of the world. In some regions, escaping

from cult., it ha-s become a trouble^some weed. Fre-

fHiently cult, for its fr. under the name of Indian fig.

14. polyantha, Haw. A much-bran(;hed, spreading

plant, 3 ft. or le.ss in height: joints oblong to obovate,

dark green, weak-spined, 4-6 in. long ami 3-4 in. wide:

areoles with white wool and brown bristles; spines 3-8,

slender, golden yellow, seldom over %m. long: fls. 2J/2

in. wide: fr. broadly oval, deep red. W. Indies(?).

F'or. var. albispina consult O. polyacantha, No. 29, of

which it is perhaps a form.

1.5. Tfina, Mill. (O.Jwrrida, Salm-Dyck). Fig. 2.599.

An erect, wide-spreading, tree-like plant, rapid-growing
and frequently 10-12 ft. high: joints deep green, mostly
elliptical, 10-14 in. long and 6-10 in. wide: areoles with
wliitish wool which later becomes dirty gray, and a
fascicle of long browniish yellow bristles; spines 4-6,

rigid, stout, yellow, frequently subulate, spreading,

unequal in length, 1-2 in. long: fls. 3-4 in. wide, yellow,

fading to red: fr. )iear-shaped or rounder, 1-1 J 2 in-

diam., sweet, edible, dark reddish purple. W. Indies

and Mex.—Probably the most extensively cult, of all

the opuntias. Under the name of "tuna" it has been
grown in S. W. U. S., W. Indies and Mex. since the

earliest Spanish possession. It is extensively grown
both for its fr. and as a hedge plant. It has escaped from
cult, and become naturalized in N. and S. Afr., S. Eu.,

S. W. Asia and Austral., and in some places has become
a troublesome weed.

16. chlorotica, Engelm. Fig. 2600 (adapted from
Pacific R. R. Report). A compact, upright, moderately
branched plant, from 3-6 ft. high, the trunk and main
sts. becoming woody and terete, and densely covered
with long straw-colored bristles and spines: joints

orbicular, somewhat glaucous, 6-10 in. diam. : areoles

crowded, with fine, gray wool and very numerous
goklen yellow bristles of unequal length; spines 3-6,

rarely none, on old sts. occasionally 40 or more, unequal
angular, golden yellow, defle.xed, usually 1 in. or less

long: fls. yellow, 2-3 in. diam.: fr. deep purple, moder-
ately bristly, edible, 1} 2 in. diam., broadly obovate to

globose; seeds comparatively small, sometimes sterile.

S. W. U. S.

17. pycnantha, Engelm. An upright, moderately
branched plant, 3-5 ft. high: joints oval to orbicular,

occasionally somewhat pointed at the ends, 4—8 in.

long, sometimes pubescent, armed wWa. a densely inter-

woven covering of mostly deflexed spines: areoles

crowded, approximately Jsin. apart, with dark brown
wool and numerous long, yellow bristles; spines 3-7, on
old sts. 20 or more, straw-colored to ashy, mostly less

than 1 in. long: fls. greenish yellow, 2-3 in. broad: fr.

obovate, IJ2 in. diam., and covered with numerou.s
spines and bristles. Low. Calif.

2600. Opuntia chlorotica
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2601. Opuntia Engelnmnnii. (Xje)

IS. Engelmannii, Salm-Dyck. Fip. 2601. An erect to

SPini-prvx-itrnto. pnifiist-ly branrhiiiK. coarse iilant, 2-5

ft. high, forming largo^ iinponetrahlo thickets, usually

with a short, more or les.s terete, wooily trintk, with

cniyish bark which becomes uiiaruied with age: joints

broaiUv obovate to orbicular, pale to bluisli green, very
variable in size,

in large siiecimens

12-14 in. long and
nearly a.s wide,

moderately thick:

areoles remote,
about 1 in. apart,

with gray wool
and large, rigid,

gray to yellow,

unequal bristles:

spines mostly 2-4,

sometimes 1-3

small additional

ones, very vari-

able, horny, vari-

ously colored,
mostly yellow, or

white w^th reddish

base, usually com-
pressed or angular
and curved or

twisted: fls. yel-

low, red witliin, fading to red, 2H-3 in. diam.: fr.

broadlv pi,Tiform to globose, frequently 2 in. diam.,

dark purple, with insipid purple flesh. U. S. and Mex.

—

This species, \\-ith its numerous varieties, is the most
widelv distributed and abundant of the large, fla,t-

stemmed opuntias in the U. S. It varies greatly in dif-

ferent localities, and its many forms have not as yet

been adequately defined.

19. phaeacantha, Engelm. A diffuse, semi-prostrate

plant, 1-2 ft. high, and freely rooting from lower rnar-

gin of joints: joints broadly obovate, moderately thick,

4-6 in. long: areoles about 1 in. apart, with short wool

and reddish or brownish bristles; spines mostly toward

margin or on apex of joints, 2-5, straight and stiff,

reddish brown to almost black with lighter tips, 1-2J';2

in. long: fls. 2H in. broad, yellow: fr. usually long-

p'NTiform, 1 in. or less diam. and twice as long, purple,

w-ith greenish acid pulp. .S. W. U. S. and Mex. Var.

mkjor, Hort., is a good form.—ThLs species and a

number of the following become deep purpUsh green

during autumn and winter. In the spring they_ lose

their purplish color to a large extent and take it on

again in the fall. The spines are also much darker in

winter than in summer.

20. Camanchica, Engelm. & Bigel. A prostrate,

widely spreading plant 1-2 J^ ft. high, and freely root-

ing at the lower margin of the joints: joints broadly

obovate to orbicular, 4-6 in. long, moderately thick:

areoles about 1 in. ajjart, with light V)rown short wool

and yellowi.sh brown bristles, mostly armed; spines

very variable, usually 1-3, sometimes 3-6, on marginal

areole.s, reddish to blackish brown with lighter tips,

variable in length, sometimes 2}^ in. long: fls. 2J^3 in.

wide, yellow, with reddi.sh center: fr. oval to globose,

eometimes pyriform, deep red, sweet, edible^ 1-1 /i in.

diam. S. \V. U. S. Var. gigantea, Hort., of the trade

proves to h<: O. phiKOcantlia.

21. macrocentra, Engelm. A semi-prostrate, spread-

ing plant, 2-3 ft. high: joints strikingly purple-green,

ver}' thin, broa'lly obovate to nearly orbicfilar, .5-9 in.

diam., with a few remarkably long spines on the mar-
ginal areoles: areoles about 1 in. ajiart, grayish wool

and .short gravLsh yellow bristles; spines rar(;ly wanting,

usually 1-2, reddish brown t^j almost black, annulate,

S-5 in. long, slender and straight or variously twisted,

eumetimes 1-3 much smaller, lighter colored, secondary

OPUNTIA

spines: fls. 3 in. wide, yellow: fr. oval to globose, rarely

ovate, 1 in. diam., red; jiulp sweet, edible. S. W. U. S.,

Mex.—This species is remarkable for its exceedingly

long, dark spines and purple joints.

22. nigricans, Haw. .\ large, robust, upright plant,

2-5 ft. high: joints usually obovate, dark green, rai-ely

tinged with purple, about 10 in. long and 6 in. wide,

modcratelv thick: areoles with short, grayish wool and

yellowish 'brown bristles; spines 1-2, awl-shaped, 1-2

in. long, strong, dark brown, at first yellowish: fls.

11-2-2 in. wide, .yellow with red center. Mex.—Fre-

quent in cult.

23. filipendula, Engelm. A small, semi-prostrate

plant, freely branching from the base of the joints, rarely

10 in. high" and with thick, tuberous, moniliform roots:

joints small and thin, bluish, glaucous, rarely 3 in.

greatest diam., orbicular to broadly obovate, sometimes

diamond-shaped, frequently flattened at the top and

broader than long : areoles orbicular and with an abun-

dance of whitish wool and many long, slender, yellowish

green bristles, which are very conspicuous, particularly

on the older joints; spines sometimes wanting, when

present usually 1-3, rarelv more, white, very slender

and flexible, 1-2 in. long, mostly margmal: fls. yellow^

l}.)-2 in. diam.: fr. clavate to narrowly obovate, V/2

in." long and half a.s wide, greenish yellow, with iexv

seeds. Texas to Ariz., extending into Mex. •

24. himiifasa, Raf. (O. Rafinesquii, Engelm. 0.

mesacdntha, Raf.). Fig. 2602 (adapted from Pacific R.

R. Report). A wide-spreading, prostrate plant, freely

rooting from the lower margin of the joints, roots some-

tunes tuberous: joints obovate to orbicular, usually

2-5 in. long and 2-4 in. wide, sometimes twice as large,

dark to light green: areoles with gray wool and bright

reddish brown bristles; spines sometimes wanting, when

present 1-3 and mostly marginal, stout, 1 in. long,

white with darker tips and bases, frequently 1-3 small

secondary spines also present: fls. 3 in. or less diam.,

golden yellow, frequently with reddish center: fr.

slender-clavate or broader, 1^-2 in. long, yellowish red

2602. Opuntia humifusa.
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2603. Opuntia ursina.

to purple, with insipid purplish pulp; seeds compara-
tively large. VV. Cent. IT. S.

—

Xn exceedingly variable

species of wide distribution and imperfectly known.
Many varieties have been described, some of which are

in the trade. The extreme forms vary greatly from the

type. Of these forms vars. Greenii, oplocarpa, cymo-
chila, stenochila and mac-
rorhiza, Hort., have ap-
peared in tiie trade.

25. vulgaris, Mill. Bar-
berry Fig. a diffuse, pros-

trate plant a foot or less

high: joints usually resting

l^^^^^i!^^ -^_^r--. on the ground and rooting
'^'^ .^~- Jie-v /y/C<5\ from the lower margin, obo-

vate to suborbicular, thick,

2-4 in. greatest diam., pale

green: areoles with grayish

wool and a few short, green-
ish yellow bristles; spines

rarely present, when present

usually 1, stout, erect, less

than 1 in. long, yellow,

often variegated: fls. 2 in.

wide, pale or chrome-yellow:
fr. obovate to spherical, 1

in. diam., red, flesh insipid.

E. U. S. Hardy in Mass.

26. Pes-corvi, LeConte.
A small, diffuse, prostrate

plant, rarely 1 ft. high : joints

fragile, somewhat tumid,
narrowly ovate to obovate or oblong, 2-4 in. long and
less than half as wide, frequently much smaller, very
thick, broadly oval in transverse section, bright green

with a bluish tinge: areoles circular, with short, whitish

wool and a few short, slender, pale bristles; spines

rarely exceeding 2, frequently none, slender, white,

often brownish, less than 1 in. long: fls. yellow, \\2 in-

wide: fr. obovate, bristly, purplish, 1 in. or less diam.;

seeds comparatively large, very few. Fla.

27. ursina, Web. Grizzly-Bear Opuntia. Fig.

2603. An upright, diffuse plant, 1-2 ft. high: joints

oblong to obovate, grayish green, thick, .3-6 in. long and
2-4 in. wide: areoles with white wool and numerous
yellow bristles; spines 12-20, reddish white, very slen-

(ier and bristle-like, sometimes 4 in. long, frequently

almost completely hifling the epidermis of the plant:

fls. 2J^-3 in. wide, reddish yellow. Calif.

28. hystricina, Engelm & Bigel. A semi-prostrate,

spreading plant, M-IJ-^ ft. high: joints obovate to

orbicular, 3-5 in. long, moderately thick and very

spiny: areoles with grayish wool and yellowish red

bristles; spines 10-15, 2 in. long or .shorter, white or

dusky, slender, flexile, angular and twisted: fls. light

purple, 2-3 in. wide: fr. broadly obovate, 1 in. diam.,

armed with many long spines. S. W. U. S.

20. polyacantha, Haw. (0. missoxirimsisi, DC. 0.

jiroi. Haw. O. splcndcns, Hort.). Fig. 2604 (adapted

from Pacific R. R. Report). A prostrate, wide-spreading

plant, rarely rising 1 ft. above the ground: joints vari-

able, from elongate-obovate to orbicular, usually bright

green, frequently wrinkled and tuberculate, 2-f) in.

long: areoles about }m. apart, with short, grayish

wool and long, reddish brown bristles; spines 0-12, very

variable in length, number and color on different forms

and plants from different localities, mostly marginal,

white or variously tinged with red or brown, .slender,

twisted and flattened, some reaching a length of 3 in.:

fls. yellow, darker within, 2-2 '2 'i- wide: fr. broadly

ovate or subglobose, %-l in. diam., armed with numer-
ous rather short spines; seeds comparatively large.

W. Cent. U. S.—A species of wide distribution and
very variable, some high mountain forms entirely

without spines, while other fonns are anncd w th a

close network of closely interwoven ones. A number
of the forms have been segregated as varieties, of

which the best known are rufispina, platycarpa,

microsperma, albispina and trichophora, Hort. AH the

forms appear to run together and the varietal distinc-

tions are of doubtful value. Hardy in Mass.

30. riitila, Nutt. A low, diffuse plant, J2-I ft- high:

joints tumid, readily becoming detached, and covered
with a close network of slender, interwoven, light gray
spines, thick, elongate-ovate, 2-4 in. long: areoles

crowded, less than J-iin. apart, with short, white wool
and yellow bristles; spines 3-5, sometimes a few short

accessory ones, slender, reddish gray to white, with

darker tips, 1?^ in. or less in length, larger ones often

flattened and twisted: fls. red, 1 3-2-2 in. wide: fr. broadly
ovate to subglobose, usually armed with very long,

interwoven spines; seeds comparatively large. S. W.
U.S.

31. arenaria, Engelm. A diffuse plant with upright

terminal joints, rarely 1 ft. high: joints thick, obovate,
2-5 in. long and half as wide, tumid, strongly tubercu-

late: areoles crowded, M-3'2'n. apart, with sparse white

wool and numerous yellowish brown bristles; spines

very variable in number and size, 3-10, slender, flexible,

white to ashy gray, usually 1 in. or less long: fls. yellow,

2-2' 2 in. broad: fr. ovate to globose, very spiny; seeds

large ami irregular. S. U. S.

32. fragilis, Haw. A small, prostrate plant, rarely

more than 4 in. high: joints tumid, fragile, easily

detached, oval, elliptical, or subglobose, 1-2 in. long and
nearly as thick as broad, bright green: areoles K-J^ in.

apart, with whitish wool and a few white to yellow

bristles, which are much longer and more abundant on
older joints; spines 1-4, occasionally a few small

additional ones, weak, dark brown, the upper one

usually longer and stronger than the others, rarely an
inch in length: fls. greenish yellow, 1-1 J4 in. wide:

fr. ovate to subglobose, with few spines or bristles,

mostly sterile, an inch or less long; seeds few and large.

Rocky Mt. region from Canada to New Mex._ Var.

brachyarthra, Coult. A plant with more swollen joints,

more numerous and stronger spines, smaller fls. and
more spiny fr. Colo., New Mex. Var. casspit6sa, Hort.

Joints bright green, smaller and more crowded than in

the type: fls. bright yellow. Colo. Var. tuberifonnis,

Hort. Joints olive-green, bulbous-looking. Colo.

33. cylindrica, DC. {C'ereus ajlindricus, Haw.). A
moderately branched upright plant, 10-12 ft. high,

with main sts. 2-

232 in. diam.,
new growth dark
green, the com-
paratively long
(3'^in.) Ivs. per-

sisting for some
time: areoles de-

pressed, with a
little white wool, a
few white bristles

and some long

whitehairs; spines

at first 2-3, erect,

rather .stiff, 3-2in.

or less long, at

first whiti-sh yel-

low, later grayish:

fls. rose-red, 2-2 '2
in. wide from end
of joints: fr. pyri-

form, 2-23^ in.

long, yellowish

green, somewhat
•spiny. Chile. Var.

crist&ta is offered

in cult.

-v^v/I^N

2604. Opuntia polyacantha.
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;U. vestita, Salin-Dyck. Asmall, uprisht, niimprously
br:vni'lH\l. niiiiifyiii); i>l;int :i foot or more in hoifilit

:

joints rmluT short. l-'2.in. long and lialf as thiclv, visu-

;illy liark groen: an-olos with white to grayisli wool and
:i nuinbor of lonsi, rather soft, grayish while hairs;

spines 4-S, eitlier short, flexible and grayish jellow or

four times as long (,'2-^4in.), stiff and red: Hs. 1-1K in.

wide, mostly lateral, dark red; fr. ellipsoidal, J^-^^in.

long, bright ivd and eovereii with grayish wool. Bolivia.

35. clavarioides, Link, it Otto. A low, numerously
bnuiehed. spn>ading plant, 1-1',> ft. high: joints rather
frjigile and slender. ' >m. thiek, eylindrieal or somewhat
clavato, frequently cristate, with numerous terminal,

slender branehes: Ivs. cxtretnely small: areoles close

together, small, with white wool: spines 4-10, some-
times fewer, very small and appressed, white, : fls. 1-1 ' 2

in. wide and twice as long, greenish red: fr. elliptical,

'..-'lin. long; seeds with woolly hairs. Chile. Var.
cristata is otTered.

36. Salmi^a, Farm. A numerously branched,
upright plant, about 3 ft. high, with very long, jiropor-

tionately slender branches: sts. about ^:,m. diam., with
rough, fi.ssured or cracked, grayish brown or lead-
colored bark, the terminal joints pencil-like, 3-10 in.

long and 'a-'oin. wide: areoles on young growth with
sparse white wool and few bristles, on older growth the
bristles are very numerous and somewhat spine-like;

spines 3-5. spreatling, about 'sin. long, grayish: fls. 1

in. wiilc, red: fr. pjTiform, 1-1 3i in. long, scarlet-pro-
liferous, rarely fertile. Brazil.

37. Darwinii, Hensl. A small, numerously jointed,

prostrate, ramifying plant a few inches high: joints
globo.se to broadly obovate, 1)2 in. greatest diam.,
olive-green: areoles with yellowish wool and few bristles;

spines rigid, 1 ? 2-2 in. long, the lower ones shorter and
darker: fls. only on top of terminal joints, 1-1^2 in. wide,
yellow; ovaries as large as the joints. S. S. Amer.

38. diademita, Lem. (0. papyracdntha, Phil.). A
low, moderately branched, spreading j)lant, rarely more
than 4 in. high and forming dense patches several feet
diam.: joints 1-1 J 2 in. long and nearly as thiek, glo-
bose to broadly clavate, usualh' growing several in suc-
cession, one above the other, young growth bright
green, soon becoming grayish: areoles with abundant

white wool and brownish
black bristles; spines 1-2,

papery, flexible, white or
brownish with darker tips,

K CO in. long, and half as
wide: fls. rather small, pale
yellow. Argentina. R.B. 40,
p. 186.

39. pulchella, Engelm. A
small, spreading, numerously
branched plant, seldom more
than 6 in. high : joints ascend-
ing, 2J2 in. long and Hin.
thick, obovate to clavate:
areoles crowded, with white
wool, and yellowish bristles
which become more numer-
ous and larger with age;
.spine.s 10-15, of variable
length, the central one flat-

t<!ned, flexible, somewhat
paperj', 1 in. long: fls. from
the top of the joints, purplish
to rose-red, 1-1}^ in. wide:
fr. broadly clavate, 1 in. long,
with long, hair-like, flexible
white spines, dry. Nov.,
Ariz.

40. clav^ta, Kngelm. P'ig.

2605 (adapted from Pacific
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2605. Opuntia clavata.

U. R. Report). A low, spreading plant, 4-6 in. high,
forming dense m.ats of ascending joints 4-5 ft. diam.

:

joints 1-3 in. long and 1 in. thick, armed with numer-
ous short, flat spines: areoles with white wool and
rigid, while bristles; exterior spines 6-14, white, J^-M
in. long, interior 4-7,

larger, flattened, ,

scabrous and 14-^14
1 ) \l//!

in. long, one of the I ,1 J .^'
central spines usu-
ally very broad: fls.

yellow, 1^2 in. wide:
fr. long-clavate, yel-

lowi-sh, dry, 1.'4-1''2

in. long, armed with
many white radiating
bristles. Nev., New
Mex.

41. Grahamii,
Engelm. A low,

spreading plant 4-8
in. high, with thick,

fusiform roots: joints
2-3 in. long and Jjin.

thick, armed with
long, dark spines,

bright green: areoles

witii white wool and
numerous long, yel-

lowish brown,
rigid bristles

which become
very conspicu-
ous on old
joints; exterior

spines 4-8,
J gin. long, in-

terior 4-7,more
rigid and longer (1 J2-2 in.), reddish to ashy brown: fls.

yellow, 132""2 in. wide: fr. ellipsoidal, l?2-l/4 in. long
and half as wide, armed with many large, radiating
spine-like bristles. New Mex., Texas.

42. Schottii, Eiigelm. A wide-spreading, prostrate
plant, 4-6 in. high, with numerous short, curved
branches: joints short-calvate, rarely more than 2 in.

long and armed with numerous dark-colored spines:

areoles with white wool and very few bristles; exterior

spines 6-10, very variable, } 2in. long; interior usually 4,

flattened or irregular, l')-^ in. long, brownish red:

fls. greenish yellow to reddish, lJ-2 in. wide: fr. shorts

clavate, the numerous areoles covered with white wool
and many short bristles. Texas, Mex.

43. Emoryi, Engelm. A prostrate and spreading

plant with comparatively large, long-clavate, curved
joints and reaching a height of 8-12 in.: joints 4-7 in.

long and 1-1 J > in. thick, with large, elongated tuber-

cles: areoles remote, with white wool and a few long

(J^in.) yellow bristles; spines numerous, exterior 10-20,

J^in. or less long, very bulbous at base; interior 5-10,

brownish to reddish black, more or less flattened and
.sometimes 3 in. long: fls. yellow, reddish within, 13'2-2

in. wide: fr. ellipsoidal, yellow, 2-2J2 in. long and 1 in.

wide, armed with numerous bristles and spines. S. W.
U. S., N. Mex.

44. invicta, Brandegee. A numerously branched,
spreading plant, 10-14 in. high, bluish green and armed
with many rigid, erect spines: joints 4-6 in. long and
2-2 3l2 in. thick, nearly cylindrical: areoles with whitish

wool and yellowish red bristles; spines 1.5-25, exterior

6-12, J^in. or less long; interior 10-15, very strong and
rigid, 1-2 in. long, more or less flattened: fls. yellow,

1^2-2 in. wide: fr. broadly obovate, dry, armed with
numerous reddish spines and bristles. Low. Calif.

45. Davisii, Engelm. & Bigel. A [irocumbent, spread-
ing shr\ib, wilh firm, woody skeleton, 1-2 ft. high:
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2607. Opuntia Bigelovii.

joints 4-7 in. lonp; and H-Hin. thick: iiroolo.s with
short, white wool and numerous straw-colored bristles;

spines usually 8-13, exterior Joi"- or less lon^; interior

4-7, triangular, brownish, with lighter tips, }.i-\\i in.

long, very loose-sheathed: fls. greenish yellow, 2-2 3^4

in. wide: fr. clavate, 1 in. or more long, often sterile,

spiny. Texits to Calif.

46. acanthocarpa,
Engelm. & Bigel. Fig.

2606 (adapted from
Pacific R. R. Report).
An arborescent, erect

plant, 4-S ft. high, with
dense reticulate-tubular

skeleton and a.sccnding,

spreading branches:
joints usually 4-10 in.

long, sometimes 20, and
^4-1 in. diam.: areoles

with short, white wool
and scanty bright yel-

low bristles; spines very
variable in length and
numbers on different

plants, usually 8-25, 1 } 2

in. or less long, with
loose straw - colored or
brownish sheaths: fls.

greenish yellow, with
reddish centers, con-
spicuous for stamens
with stout red filaments, IJ^-IH in. wide: fr. sub-
globose to pyriform, 1 in. diam. and asually armed
with many long, stiff spines. Ariz, and Calif.—A fac-

torj- has been established at Tempe, Ariz., where the
wood of this species is made into light furniture,

picture-frames, and the like.

47. echinocarpa, Engelm. & Bigel. A low, spreading
shrub, with reticulate woody skeleton, rarely more than

\},i ft. high: joints \}o-^ in. long, rarely 4-6 in., 54'in.

thick, somewhat clavate: areoles with short white
wool and a few coarse, straw-colored bristles, spines

very variable in length and number, exterior 8-16, 1)4,

in. or less long; interior usually 4, forming a cross,

1-1 J^ in. long, with loose white or straw-colored

sheaths: fls. greenish yellow, l^-lJi in. wide: fr.

depressed-globose or hemispherical and armed with

many long (1-1 }'2 in.) spines on the upper areole.s.

Utah, Ariz., and Calif.—The fr. of this species, like

most others with dry fr., ripens in the early summer,
while most species nith fleshy fr. do not mature them
untU fall or the following spring.

48. Bemardina, Engelm. A slender, branched,

upright shrub, 3-5 ft. high, usually with several long,

straight sts. arising from the ba.se: joints 4-24 in. long

and ^'iin- thick, armed with numerous short spines:

areoles isith grajish white wool and numerous yellow

bristles; spines yellow or brownish, 8-14, usually with

inconspicuous sheaths, %va. or less long: fls. greenish

yellow, 1-1 J-^ in. wide: fr. obovate, 1 in. long, armed
with numerous rather short spines. S. Calif.

49. serpentina, Engelm. X prostrate, rarely ascend-

ing, sparingly branched shrub, a few inches to 2 ft.

high: joints much elongated, 6-20 in. long and } 2-I in-

thick: areoles with short white wool and whitish bris-

tles; spines comparatively short, usually 7-9, sometimes

15 or more, yellowish or rusty, ^2'". or less long: fl.s.

greenish yellow, 1-1 '2 '"• w-ide: fr. hemispherical, Jij-M
in. diam., armed with numerous .short spines and long

woolly h.airs. S. Calif., I^)W. ('alif.

50. prolifera, Engelm. An arborescent, thick-

stemmed plant, 3-8 ft. high, with numerous horizontal,

spre.'uling branches, the erect tnink sometimes S in.

diam : joints short-cylindrical, rounded at the ends,

very succulent, tumid and readily detached, bright

in. thick: areoles with
white wool and on older joints with numerous straw-
colored bristles; spines variable, usually tJ-lO, with con-
spicuous, loo.se, yellowish or rusty sheaths and much-
barbed, usually about 1 in. long: fls. l^i-ll-i ii. wide,
greenish red: fr. subglobose, %-\]4 ™- diam., hght
green, with few small spines and bristles, pendulous in

clusters, frequently sterile. Calif., Low. Calif.

51. fulgida, Engelm. A numerously branched arbor-

escent plant, often 10-12 ft. high, with erect trunk 8-14
in. diam., having a thick, grayish, scaly, unarmed bark:
joints congested toward the ends of the larger branches,

ovate to ovate-cylindrical, 2-8 in. long and often 2 in.

thick, very fragile and tumid, easily becoming detached
and taking root, bluish green, somewhat glaucous:

areoles with white wool and bright straw-colored bris-

tles; spines on young growth .5-8, increasing yearly

until ultimately 30-50, finally deciduous, with loose,

ghstening, white or straw-colored sheaths 1
' 2 in. or less

long: fls. M-l in. wide, pink: fr. obovate to globose, light

green, pendulous, in large, proliferous clusters, some-
times .50 in a single cluster. S. W. U. S. and N. Mex.—

-

The common "choUa" of the Ariz, plains, where it

often becomes a fair-sized tree and notable for its

formidable armor of barbed spines completely hiding

the surface of the plant. Var. mamillata, Coult. Differs

in having fewer, .shorter spines.

52. Bigelovii, Engelm. Fig. 2607 (adapted from
Pacific R. R. Report). An erect, compact plant, 4-6
ft. high, rarely higher, with fragile woody skeleton

which does not appear in joints of the first year's

growth, the most densely spine-covered and difficult

to handle of the cylindrical opuntias: joints readily

detached and forming formidable burs, ovate, short-

elliptical to long and cyhndrical, with rounded ends,

readily breaking from the plant and taking root, pale

green, fragile, tumid, terminal ones frequently 3-5 in.

long and half as thick: areoles close together, with white
wool and pale yellow bristles; spines 10-20, some very
small, increasing in number as sts. become older, straw-
colored, loose-sheathed, 1 in. or less long, completely
hiding the surface of the plant: fls. greenish red, 1 in.

broad: fr. very spiny, ovate, lJ<4-2 in. long and one-
third as wide, few-seeded, mostly sterile. Ariz., Calif.

53. imbricata, DC. A wide-spreading, irregularly

branching shrub, rarely more than 5 ft. high, the trunk
and larger branches with dark, rough, unarmed bark:
joints frequently 12-14 in. long and 1-1 J4 in. thick,

with very prominent long, cristate tubercles: areoles

with yellowish wool
and straw - colored

bristles; spines 2-5,

of variable length,

1 in. or less long,

loosely sheathed,
white to straw-
colored: fls. 2-2 V$
in. wide, light pur-
ple: fr. unarmed,
depressed - globo.se,

with large tubercles,

yellow, 1-1 } 2 in-

diam., adhering to

the plant and dry-
ing on the sts.

during the winter.

Texas and N. iNIcx.

—Usually confused
with 0. arhoTesccns,

from which it dif-

fers in its .smaller

growth, different

habit, much longer

joints, larger, more
2608. Opuntia arborescens. prominent tuber-
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clos. and fewer spines. The fr. and fl. also show marked
ditTen-nits.

'A. arborescens, Engehu. ((). xtclldia, 8ahu-Dy(;k).

I'ie. 'JWVS ^adapted froiii Pacific K. H. Report). \n arbo-

n'icent, numerously l>r:uu-hed plant, 4-S ft. high, with

tnmk of larjier plant.s having very rough, dark, unarmed
bark: joints with moderately prominent, narro\y, cris-

tate tubercles, verticillate, horizontally spreading on

mostly pendulous, moderately spiny branches, nuistly

3-li in. long and 1 in. or less thick: areoles with dirty-

white wool and small >ellow to light brown bristles;

spines t.V-20, v;uiable in length, 1 in. or less, central ones

more loosely sheathed, homy or reddish brown, white to

straw-colorixl sheaths: fls. purple, 2-3 in. wide: fr.

unanned or with few spines, conspicuously tuberculate,

subglobose, 1 in. diam., yellow to yellowish red. S. W.
U. S.—Frequently confused with (). imbricaia and 0.

spinosior, and intermediate between the two. Differs

from the latter in having much larger, more cristate

tubercles, fewer spines and different fr.

55. spinosior, Toumey. A smaO tree, 6-12 ft. high,

with numerous verticillate branches, forming a rounded
head, the cylindrical trunk usually branching a few

feet above the grovmd, and with rough, dark brown or

grayish unarmed bark: joints verticillate and pendu-
lous, ultimate ones usually 4-8 in. long and about 1 in.

thick, dark green, frequently more or less purplish, with
short, crowded rhombic tubercles: areoles with white to

reddish brown wool and usually few, small, variously

colored bristles; spines 10-30, increasing in number
yearly a.s the joints become older untU finally deciduous,

short, and rarely conspicuously sheathed, usually 32~M
in. long: fls. showy, bright to dark purple, 2-2 J 2 in.

wide, in whorls at the ends of the joints: fr. elliptical to

oblong, rarely obovate to globose, l}i-2}2 in- long, yel-

low, frequently remaining on the stems during the

second year. Ariz., N. Mex.

56. Whipplei, Engelm. & Bigel. Fig. 2609 (adapted

from Pacific R. R. Report). A spreading, sub-prostrate

shrub, rarely more than 2 ft. high, with numerous
ascending secondarj' branches, having short, crowded,
prominent tubercles: joints variable, terminal ones
elavate, 2-5 in. long and ^l-^iin. thick, mostly
armed on upper half: areoles with short white wool
and a few short, light-colored bristles; spines white.

Mex.—This plant is frequently confused with 0.
spinoifmr, i)robably from confusion in the original

descrii)tion.

57. versicolor, Engelm. A small, numerously
branched tree, 0-10 ft. high, with rounded head and a
short trunk, having smooth, light brown or reddish

- v<.. -

2609. Opuntia Whipplei.

very variable, on terminal joints, usually from 1-3

coaspicuou-s loose-sheathed interior ones and several
small, deflexed or radiating ones: fls. greenish yellow,
crowded at the ends of the joints, 1-1 J^ in. wide:
fr. unarmed or with few .spines, pyriform to subglobo.se,

den.'jely tuberculate, yellow or tinted with scarlet,

J^l m. diam., drj'ing and remaining attached to

the f)lant during the winter. S. W. U. S. and N. W.

2610. Opuntia ramosissima.

brown, unarmed bark: joints much elongated, usually

6-12 in. long, sometimes 20, -3-^4,111. thick, deep green,

more or less colored with red and purple: areoles with

short gray wool and lighter colored bristles; spines

variable, on terminal joints, usually from .5-13, older

joints with 10-20, rarely, however, increasing in num-
bers after the second year, reddish brown, with incon-

spicuous, close-fitting sheaths, 3.iin. or less long: fls.

bronze-colored, 1-1? 2 in. wide: fr. pyriform to elavate,

of same color as joints, never yellow, sometimes tinged

with red or purple, unanned or with a few persistent

.short spines, 1-2 in. long. Ariz., N. Mex.

58. tetracantha, Toumey. An irregularly branching

shrub, 2-5 ft. high, primary branches from a stout,

upright trunk 2-4 in. diam., and bearing numerous
short lateral ones at irregular intervals: joints very

variable in length, usually 4-10 in. long and ^in. thick:

areoles with whitish wool and a crescent-shaped tuft of

hght brown bristles; spines 4, rarely more or less,

%-V/2 in. long, stout, loosely sheathed, straw-colored,

flattened, strongly deflexed, not increa-sing in numbers
on older joints: fls. greenish purple, J4-I in. broad: fr.

obovate to subglobose, 3^2"! in. long, juicy, scarlet,

unarmed, or with a few stiff deflexed spines. Ariz.

—

One of the most attractive of the cyhndrical opuntias

on account of its numerous bright scarlet frs.

59. arbuscula, Engelm. A short, numerou.sly

branched, round-headed, arborescent plant, rarely

reaching the height of 5 ft., but always with an upright,

well-defined trunk, having rough, brown, unarmed
bark: joints usually 2-4 in. long and Jain, wide, easily

broken from the plant: areoles comparatively large,

with white wool and brush-like tufts of long, slender,

yellow bristles; spines yellow, usually 1, frequently a

small, slender, additional one at either side, ^-Vo in.

long, loo.sely sheathed: fls. bronze-colored, ?4-l in.

wide: fr. unarmed, of same color as joints, long, elavate,

1-2 in. long and one-third as wide, mostly sterile,

fertile ones with a few remarkably large, irregular-

spheroidal seeds. Ariz., Sonora.

60. leptocafilis, DC. (0. frutescens, Engelm.). kn
erect shrub, 2-4 ft. high, with long, slender, flexible

sts. branching from near the ground, and numerous

lateral secondary ones, very short, usually unarmed and

ea-sily det.ached: joints about ^i-]im. thick: areoles

with short white wool and numerous reddish brown con-

spicuous bristles; spines usually 1, sometimes wanting,

erect, stout, frequently 2 in. long, brownish or horny,

with a loose yellow sheath: fls greenish yellow, )3-' oin.
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wide, with deflexed perianth: fr. scarlet, succulent,
obovate to oblong, rarely globose, \^-yim. long,

frequently proliferous, amied with tufts of long, red-
dish brown bristles. S. W. U. S. and Sonora. Var.
major, Hort., is advertised.—One of the slenderest
of the opuntias. It differs from other species in that
the fls. do not open vnitil late in thi^ afternoon. Several
forms of this plant occur throughout its range, some of
which have been separated as varieties. One of the
most frequent of the cylindrical opuntias in cult.

61. ramosissima, Engelm. (0. tcsselUita, Engelm.).
Fig. 2610. A spreading bush, 2-5 ft. high, with numer-
ous slender branches arising from a short trunk,
1-3 in. thick, and having dark, scaly bark: joints ashy
to bluish gray, variable in length, ultimate ones 2-6 in.,

J^-Jsin. thick: areoles with sparge white wool and a
few small yellow bristles; spines sometimes wanting,
usually 1, stiff, erect, lH-2 in. long, loosely sheathed:
fls. reddish purple, V^-Jsin. wide, dry, narrowly,
obovate, 1 in. long, .'j'in. wide, with 1 or 2 seeds, fre-

quently sterile, armed with numerous long, grayish
bristles. Ariz., Calif., Sonora.

0. jBerfleridna, A. Web. Allied to O. nigricans. Forming a shrub
5-10 ft. high: joints obovate or oblong-ovate, 9 in. long, 4}^ in.

wide: spines varying in number and size, spreading: fls. red, over
i in. long. G.C. III. 35:34.—O. caiitabrigiensis, Lynch. Similar to
O. Engelmannii, but differs in the whitish spines and broadly
obconical ovary. G.C. III. 33:0.S.

—

0. cervicdrnis. Probably a
hybrid. Joints cylindric, strongly tubercled, decumbent, about 5
in. long: spines golden brown: fls. yellow, 2J2 in. wide. Colo.—O.
coccineUl/era, MiIl.= Nopalea.

—

O. cornigala, Salm-Dyck, was once
advertised, but is little known.—O. Deamii, Rose. About 3 ft.

high: joints erect or spreading, 10-12 in. long: spines 2-6, stout,
white or dull yellow: fls. 3 in. long, rose-colored. Guatemala.

—

O.
DUlknii, Haw. Erect: joints glaucous, obovate-rotundate: areoles
clothed with yellow, eventually white, tomentose; spines yellowish,
3-5 smaller ones and stronger: fls. yellow. W. Indies.—O. glauco-
phylla, W'endl. Erect: joints obovate. glaucous: spines 1 or 2, less

than 1 in. long. Mex.-—O. Gosscliniana. A. Web. 3-4 ft. high: st.

with long bristles. Mex.—0. ha-nmtocdrpa, Berger, is advertised
abroad.—<). haitifnsis, Brit. Trunk 10-13 ft. high, densely armed
with spines 5 in. or less long: fis. yellow to orange. 1 in. broad.
Haiti.—0. Hanburyaiia, X. Web. Distinct on account of its

straggling habit, long spreading spines, small ovary and fr. G.C.
111.35:34.—O. Kleiniae, DC. Shrubby, erect: joints cylindrical,
slender: spines mostly solitary: fls. cinnabar-red. Texas.—O.
Ixvis, Coult. Joints light green, elongate-obovate, 12 in. long:
areoles small, gray tomentose, with numerous short pale bristles:

fls. yellow, tinged with red, about 2 in. broad: fr. somewhat pyri-
form. Ariz.—^. lurida is probably O. arborescens.—O. MtUs-
paughii, Brit. Trunk 2 ft. or less high, densely covered with spines
sometimes 6 in. long: fls. scarcely Hin. across. Bahamas.—O.
myriacdntha, A. Web. Branches yellow-green, pendulous when old:
areoles clothed with clusters of yellow bristles: petals pure yellow.
Galapagos Isls. G.C. III. 27: 178.—0. sdnta-rita. Rose. Joints
reddish, usually orbicular: areoles with chestnut-brown bristles:

fls. deep yellow, 21^-3 in. across. S. W. U. S.

—

O. Schiimannii, A.
Web. Allied to O. nigricans. Shrub, 4-5 ft. high: joints obovate-
oblong, 12 in. long, about 5 in. broad: fls. 232 in. long. G.C. III.

35:34.—O. Spegazzlnii, A. Web. St. and branches cylindric:

spines 5 or 6, short, whitish : fls. sm.all, numerous, white. Paraguay.

—

0. Tdylori, Brit. & Rose. Prostrate, widely branched: joints
oblong to narrowly obovate, up to 5 in. long: fls. small, yellow.
Haiti.—0. lomentetla, Berger. Very free-flowering: joints 8-12 in.

long, bright green: areoles clothed with short blackish wool; spines
1 or 2, slender, whitish; fls. yellow-red. Guatemala.—O. tomentdsa,
Salm-Dyck. Erect; joints lanceolate, 6 in. long: spines bristly,

scarcely exceeding the tomentum: fls. reddish. Mex.—-O. idahensiSf
Purpus. Prostrate: joints ascending, elliptic or obovate, swollen,
about 6 in. long: areoles circular, with yellowish white wool; spines
1—4, rigid: fls, carmine, up to 4 in. across. Utah.

J. W. TOUMEY.
J. N. RoSE.f

ORACH, or French spinach, is a pot-herb cultivated

and used much like spinach. It is an annual, grows .'j

to 6 feet high, has furrowed stems and arrow-shaped
sUghtly crimped leaves of soft texture. The inflores-

cence suggests that of amarantus-like plants. The
individual flowers are very small, devoid of petals,

and greenish or reddish according txi variety. For a
technical description, see AtripUx hortensis, page 427.

There are three main types of orach, based on the
color of the leaves. The white variety is most commonly
grown; the leaves are pale green, almost yellow. The
red or dark red variety has stems and foliage of dark
red color, which disappears in cooking; it is occasionally

cultivated as an ornamental foliage plant under the

name var. atrosnngidnea. The green variety is perhai)S
the most vigorous type; the leaves are rounder than
those of the white v;iricty ;ind less toothed.
The seed is usually drilled into the open ground in

early spring, and usually seedlings are not transplanted
but thinned and allowed to stand in the row. The plants
are used in their young state, being cooked after the
manner of spin;xch or other "greens." They bear hot
weather fiiirly well, but soon run to .seed. Monthly
successional sowings are therefore desirable. Orach is

little grown in America. Wilhelm Miller.

ORANGE. Plate LXXVIII. The orange is one of the
oldest of cultivated fruits. Its nativity is still in doubt,
but it is probable that it is indigenous to the Indo-
Chinese region. It is now widely distributed in all warm-
temperate and tropical countries, in many of which it

2611. The "navel" structure.—Normal orange on the right;

aboormal or navel orange on the left, showing the adventitous

cells in the center.

has run wild and behaves like a native plant. In parts
of Florida the orange was found wild when permanent
settlements were made, but it had probably spread
from stock that was introduced by the early Spaniards.

In stature of tree and character of fruit, the orange
has varied immensely. Normally, the fruit contains
ten compartments or locules; but under the influence of

domestication these compartments have been increased,

and in some cases a secondary axis, with its accompany-
ing locules, has been thrust into the center of the fruit,

causing the "navel" appearance of some varieties

(Figs. 2611, 2612). The.se navel oranges, of which the
Washington Navel, or Bahia, is the best known, are

chance kinds or varieties, as other varieties are. The
immediate cause of this particular kind of variation, as

of other variations, is unknown. The Washington Navel
was introduced from Brazil in 1870 by the late Wm.
Saunders, and by him distributed as the Bahia (see

Van Deman, Report of the Dejiartment of Agriculture,

1886, page 267). The two "original" trees in California

are still standing at Riverside, carefully protected (Fig.

261.3). In recent years, some of the odd and grotesque
types of .Japanese oranges have been introduced into

this country, but they will probably always be curiosities

rather than commercial pomological products. See
A.G. 1S90, 33.3-3.36. The sweet and sour oranges are con-

sidered to be two species (pages 782-784, \'olume II),

Citrus Hiiicnsis and C. Aurantium respectively. To the
former belong iic:trly all the u.sual commcrci;d oranges,
although the King orange is C. nohiliK, of which the
tangerines, mandarins and satsmnas are varieties

(Figs. 2614, 261.5). The orange belongs to a tribe of

three-foliolate plants, and although its leaves appear to

be simple, they arc really compound. Fig. 2616 shows
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the articulation abovo <i. at which point the blade is

jointtxl to the rachis; this blade is a leaflet, and the

side leaflets have not developed, jis they do in the tii-

foliolate orange (Citrus, or I'oiicinDt, trifoliiita).

Thert> an- thnx" \vell-<levolopetl orange regions within

the eoiitines of the United States: central and sowthcrn

2612. Orange (Satsuma). Showing the multiplication of

locules or compartments.

Florida; the delta region of the Mis,sissippi; California.

Parts of Texa-s and the Mexico-Arizona region will no
doubt develop into commercial orange sections in the

near future, lentil within recent years a large part of

the oranges consumed in this country had come from
Mediterranean regions, but the Florida and California

oranges have taken tlie place of the imported fruit.

Oranges under glass.

Years ago, oranges were commonly grown under
gla-ss in England and parts of the continent. At that
time there wsis no rapid transportation between the
orange-growing regions and northern countries, and the
orange fruit was a luxury. Special houses, known as

"orangeries," were devoted to the culture of the fruit.

The trees were ordinarily growTi in large tubs or boxes,

and were kept in the open in summer and were placed in

the orangery in winter. These orangeries were scarcely
grecnhou.ses in the modern understanding of the term.
In many cases they had slate or shingle roofs, the sides

only being provided with an extra extent of glass in the
shape of windows. Some of them, however, were houses
with glass roofs. As imported oranges came to be more
common, these orange-houses gradually fell into disuse.

It is doubtful whether there are any of these establish-
inent.s now standing in this country; but one sees them
sometimes in Europe. As the orange trees disappeared,
other plants were grown in the house, so that an orangery
came to mean a particular kind of house in which
plants are grown that will thrive in conditions suited
to the orange. It came to be no uncommon thing to
see orangeries in which there were no oranges.
The orange tree is still a popular subject in conser-

vatories, however, and in wind(jw-gardcns. In the latter
conditions it rarely produces fruit of any consequence,
but the shining evergreen foliage and the very fragrant
flowers make the plant interesting and desirable. The
plant is subject to scale and mealy-bug, and constant
attention must be given to syringing and sponging the
foliage. The leading difficulty in the rearing of an
orange tree in the dwelling-hou.se is a tend(!ncy to have
it growing the entire year and to keep it too wet at the
ro|Ot,s. After the fruiting sc;i.son, in late autumn or early
winter, the plant should be allowed to rest for a time in
order to harden its wood for the next year's bloom. It
may then be kept at a temperature of 40° to r>0° and
fairly dry at the roots. Water should not be with-
held entirely, however, becau.se the plant should be
kept in such condition that the foliage will not drop.
After a jx^riod of relative inactivity of one or two
month.s, the plant may be .set in a sunny place and given
a somewhat higher tcmfxjrature, and water and liquid

manure may be a|)plied at the roots. It should be in

bloom in the .summer and early autumn. Best results

are secured if the roots are somewhat confined. When
the iilant is .small, it may be pott(^d on from time to

time; but after it ha,s attained the height of 5 or feet,

it sliould not be given more root-room than a small tub
or a half-barrel. Ordinarily, it will n(jt need repotting

for several years at a time after it has attained this

size. Some of the surface soil may be removed from time
to time and fresh soil adde<l and liquid manure applied.

Usually the i)lants are growni from seeds, and they vary
;is peaches or ajjples do. Some of the plants may give

desirable fruit, but the larger part of them will give
fruit of indifferent or even inferior quality. If the best

kind of fruit is wanted, the young plants should be
budded after they are well established in the pots. Buds
may be secured from any tree that bears a desirable

fruit, or they may be brought from the South.
In recent years the Otaheite orange (described in

Volume II, page 78.5) has come into prominence as a
pot-plant. It is known botanically as Citrtts laitensis

(Fig. 2617). It is undoubtedly the best form of orange
for growing in the house. The fruits are small and hand-
some, and the flowers have a pinkish tinge and are

very fragrant. These plants will bloom and bear when
not more than a foot high if the roots are somewhat
confined or the plants not over-potted. Usually they
will bloom the gn^ater part of the year, but, like most
hard-wooded plants, the best results are secured if they
have a period of rest, as indicated above. The tempera-
ture for aU oranges should be relatively low; that is, it

should be the temperature of the intermediate house or
one that will grow carnations, chrysanthemums,
geraniums, and the like.

Literal lire.

There is much literature on the orange, a large part
of it in the form of bulletins and reports. An authoritar
tive general work on oranges is Rissoand Poiteau, "His-
toire et Culture des Oranges," Paris. On the oriental

forms and histories of oranges, one should consult Bon-
avia, "The Cultivated Oranges and Lemons of India
and Ceylon," London, 1890. The American books on
the orange arc as follows: Hume "Citrus Fruits and

jp' '

I \ —
2613. One of the two original Washington navel oranges

still standing in California.

Their Culture;" Coit, "Citrus Fruits;" Garey, "Orange
Culture in California;" Moore, "Treatise of Orange Cul-
ture in Florida, Louisiana and California;" Manville,

"Practical Orange Culture: including the Culture of the

Orange, Lemon, Lime, and other citrous fruits as grown
in Florida;" Spalding, "The Orange: Its Culture in

Cahfornia;" also small books or pamphlets or reports





LXXVIII. A cluster of oranges.—the Pineapple variety.
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by Canada, Da\'is, Fish, Fowler, Gallesio, Garcelon,
Lelong, Prange. L. H. B.

Orange-cultiire in Florida.

The Spanish occupation of Florida began with the
landing of Ponce de Leon in 1513, and they maintained
a more or less precarious hold upon the state, disputing

possession with the English colonists to the northward,

and with the aborigines, until the year 1S21 (excepting

the years 1703-17S3), when it p;issed under the control

of the United States. It was during the Spanish r6gime
that oranges were first growai in Florida, and there

is reason to beheve that as early as the year 1600

the orange was fairly well estabhshed on the Florida

peninsula.
As in the early days of orange-culture in Spain, tlic

sour orange {Citrus A uraniium) was the fruit cultivated,

so in Florida it is not unlikely that the earliest Spanish
importations were of sour orange fruit from which seed

was secured. At any rate, when the early English colo-

nists made their homes in Florida, they found the sour

orange much the more common, although some sweet
orange groves were also found. One of the most note-

worthy of these sweet orange groves was found in 1823

in TumbuU Hammock near Hawk's Park. It w:is from
this grove that the old strains of oranges which made
the Indian River famous came. The old sour orange

groves were found mainly on the shores of lakes and
rivers, where the fruit had been brought and con-

sumed bj' the Indians and where the seeds, thrown aside

by them, found a congenial soil for germination and
growth. The trees were usually mixed with and pro-

tected by magnoUa, live oak, and other hardwood forest

growth. These natural sour orange groves were the

foundation, in many instances, of important sweet

orange plantings, particularly in the older orange dis-

tricts in the central part of the state. In some cases,

the sour orange trees were topworked where they

stood; in others they were taken up, planted out in

orchard form and then topworked. There is no orchard

cultivation of the sour orange in the state at this time.

The earlier sweet orange groves in Florida were

established near lakes and rivers because these aiforded

the only means of getting the fruit to market. These
plantings were made almost entirely with seedling trees,

and in spite of the ravages of mal-di-gomma and frost,

in many regions they furnish a very large proportion of

the crop at the present time. Nor is its quality open

to question. In the early sixties there were many
famous groves along the St. John's River, but it was not

until the raUroads opened up the state that the grow-

ing of citrous fruits took its place as Florida's most
important horticultural industry.

Previous to the severe frost of 1894-.5, much fruit

was produced in northern Florida, but while some is

still grown, the industry has been gradually moving
southward, until now the larger part of the total crop

comes from the southern part of the state.

Climate.

The Florida climate is usually marked in spring by a
pronounced dry period which extends from the latter

part of March or early April up to the beginning of the

summer rains, which generally commence in .June. Dur-

ing June, July, and August, the rainfall is uniform and

hea\'y. The autumn months are fairly dry, while

showers are intermittent during the winter sea-son,

with a very large proportion of days of bright sunshine.

The annual average rainfall is .53 inches, most of which

comes during the .summer months.
Florida has been visited from time to time by severe

cold waves, .\mong these, the most noteworthy were

the ones which came in 1886 and in 1891-.'). At the

time of these cold waves, the orange industry was
established in the more northerly counties of the state

150

and consequently the tiamage was much more serious

than would occur at the present time, owing to the
opening up of the southern districts. The damage from
cold waves in Florida has often been greatly increased
because they were preceded by periods of high tem-
peratures which caused sap movement in the trees.

When entirely dormant, an orange tree is fairly hardy,
while, in growth or when stirred from its dormant con-
dition, it may be injured at comjiaratively high tem-
[jeratures. This, however, is more or less true of other
plants, though they do not respond so readily to

variations in temperature. But in Florida, many fruit-

trees and ornamentals entirely hardy much farther

north have been injured at times because they were not
completely dormant.

Soils.

Florida lands are generally grouped according to

elevation and the growth of native timber or vegetation

by which they are, or were, covered in a virgin state.

Those commonly u.sed for the cultivation of citrous

fruits are high hammock, and low hammock, high pine

and flat woods land.

High hammock lands are elevated, naturally well

drained, and are covered with a native growth of ever-

green hardwood and deciduous trees. Among these

2614. Mandarin, a kid-glove orange.
Citrus nobilis var. deliciosa.

may be mentioned the live oak, hickory, magnolia,

dogwood, and holly. They are well supplied with
vegetable matter, the sod is comparatively rich, deep
and well adapted for citrous fruit-culture.

Low hammock lands (hammock is an Indian name
for a hardwood forest) correspond in a large measure to

the high hammock soils. They are not so well drained

naturally. The native growth is of much the same
character, but the sweet gum, live oak, and cabbage

palmetto are more in evidence. Drainage requires

careful attention, but the soil is rich in humvis. The
clearing and preparation of these low hammocks for

planting is difficult and expensive, but the results in

vigorous orange trees and crops of fine fruit leave

Uttle to be desired.

High pine land is well drained, elevated and often

rolling. The native growth consists almost entirely of

long-leaf or yellow pine with little or no undergrowth,

the latter being replaced by wire-grass. Sometimes a

few high-lanrl willow oaks are foimd. These lands are

frequently .swept by fires, and consequently the humus-
content is lower than woukl otherwise be the case. The
subsoil may be sand, clay or loamy sand. They are not

rich soils, but respond readily to good treatment and
produce excellent oranges.

Flat woods land is also covered with long-leaf and
other pines, but the elevation is much lower and the

surfaci! flat and level. Often there is a dense growth of

saw palmetto. The subsoil may be clay, sand or hard-
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jv»n. Tlie IxMtor class of flat woods make good citrous

soils, but those supportinjr a hoa\'y growth of saw
jvilmotto or with a liardpan subsoil arc not considered

gooil. and though sotiletiiucs usc<l arc usually avoided.

In the handling of Tlorida soils, the most important
things to which attention should be given are drainage

and the maintenance of the humus-content of the soil.

The rainfall is heavy at times and ]iro\ision must be
made for the rapid elimination of surplus moisture,

while the light character of the soil, high tciiiperalm-cs

and moist condition assist in the rapid disintegration

of tlie vegetable matter. A water table about 3 feet

below the surface is desirable.

Stocks for cUrous trees.

Intimately associat(Hl witli the character of the soil

is the kind of stock which should be used for the orchard.

The seedling sweet orange as a foundation for a young
orchard is a thing of the past and at this time only trees

budded on stocks of different kinds are used.

The stocks more or less commonly used for onmge
trees in Florida are sour orange (Cilrus Aura7itium),

rough lemon (fonn of Citrus Limonia), grapefruit (Cit-

rus (jrandis) and trifoliata (Poncirus trifoliata). Each
has its peculiar advantages for certain soils and clima-

tic conditions.

N'o stock is more commonly used in the world's

citrous regions than the sour orange. Trees propagated
on it are long-
lived, vigorous,

and produce
fruit of high
quality. The
stock itself is

resistant to mal-
di-gonmaa and
some other simi-

lar diseases
which affect
other stocks.

Wherever it can
be used, it should
be given prefer-

ence. It is a
congenial stock
for all impor-
tant varieties of

oranges, the Sat-
suma alone ex-

cepted. This
variety does not
grow well upon
it. The sour
orange tree itself

is more resisi;ant to cold than the sweet oranges usu-
ally worked on it. It is adapted to low hammock,
high hammock, fiat woods and to high pine land soils

where the latter are not too porous, f)pen, and deficient

in moisture. If fruit Ls to be licld on the trees later
than its season, or for late-maturing varieties, it has
no superior.

Rough lemon stock produces more vigorous tree-
growth than sour orange stock. The root-system is

widesprea^ling and rather shallow. It is much more
tender than the sf>ur orange and trees budded on it

are not so cold-resistant. It is not desir.able for early
varieties as the fruit is not well filled and juicy, and
fruit borne by trees buddcfl on it cannot be lielil very
much bej-ond its season without parting with its juice.
It Ls adapted to wjnditions where a comparatively
shallow rofjt-system is a'lvantageous and to very light
sandy soils where a root-system of wide foraging range
i.s necessary.

Orap<-fruit stock, ased in a limited way, produces
high rjuality fruit and is adapted to soils containing
liberal arnount.s of moisture and with rat lier high water-

*vC^

2615. Satsuma orange.—Citrus nobilis

var. imshiu. ( X H)

tables. Where it can be used, it gives very satisfactory

results. If the soil is underlaiil with clay, close to the
surface, so much the better, (irapefruit stock is entirely

uns\iit,ed to dry ojjen porous soils. In point of hardiness
and resistance to cold, it ranks with rough lemon.

Poncirus {Citrus) trifoliata, commonly referred to as
trifoliata stock, is the hardiest citrous stock now in

general use in America. The tree itself will stand 22° F.

at lc;ist and it im))arts a certain measure of its own
hardiness to the orange that is worked on it. This, in

the main, is brought about by its very dormant char-

acter. In this combination is a noteworthy example of

an evergreen tree budded on a deciduous one. Trees
budded upon it do not start into growth so readily nor
so early in spring. The fruit ])roduced on this stock
is smooth, thin-skinned, very juicy, and of high quality
even with the very first crops. Poncirus trifoliata stock
is adapted to clay soils, loamy or sandy soils with clay
close to the surface and to alluvial soils. It requires a
imiform and goodly supply of moisture. In Florida it

is used for plantings of S.atsuma ,and other oranges in

the northern and western parts of the state.

Propagation and the seed-bed.

The seed-bed in which citrous seedlings are grown is

carefully prepared in advance by liming and by apply-
ing commercial fertilizers. The soil is well and deeply
broken, pulverized and raked free of all roots and trash.

Irrigation is usually provided, though not always neces-
sary and may be dispen.sed with on moister soils.

Seeds of sour orange, rough lemon, grapefruit and
trifoliata are extracted by cutting through the rind of
the fruit, twisting the halves apart and squeezing out
the pulp and seed into a vessel. They are then washed
free from pidp and dried off slightly in the sun, just

enough to remove such moisture as may remain on the
seed-coats. Sometimes the fruits are allowed to decay
partiall.v, when the seed is removed by macerating in

water and floating off the pulp, rind, and other refuse.

Citrous seeds will not stand drying and remain
viable. If they are dried, the cotyledons separate and
they will not germinate. Seeds may be kept several
weeks, or even months, by drying off on the outside
and packing in pulverized charcoal in tight receptacles.

It is best, however, to plant sour orange, rough lemon,
and grapefruit seeds immediately after they are
extracted in December and January. Trifoliata seed is

best extracted in September and October and planted
at once in soil containing considerable moisture, yet
well drained. Frosts are very injurious to young citrous

seedlings of all kinds except trifoliata. If frozen off

when 1 or 2 inches in height, they are kUled out, but
trifoliata develops shoots from buds lower down on
the stem and the stand is but little injured.

Seeds are planted much a.s garden beans are planted,
in rows 2 feet apart. Frequent cultivation is given
from the time the plants come through the soil, and
fertilizers rich in nitrogen are applied from time to

time as required by the .seedlings. Damping-off some-
times causes serious losses in seed-beds, but may be
prevented by spraying frequently with bordeaux mix-
ture and by keeping the soil about the plantlets dry and
well pulverized on top.

Seedlings sire transplanted when one year old and 6
to 1.5 inches in height or when two years old and 15 to

24 inches in height. Preference is given to the larger

seedlings, as they are easier to handle and care for

under field conditions. The nursery rows are sjjaced 4
feet apart, the plants about 1 foot apart in the rows.

A row is left out here and there at convenient distances

apart , making an S-foot wagon passage. About 10,000
seedlings are .set on an acre of ground.
The seedlings are grown from one to two seasons in

the nursery, when they are reafly for budding. \\'hile

citrous trees may be propagated in many ilifferent ways,
budding alone is resorted to in nursery i)ractice in
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Florida. By far the proatov mimhor of trees are dormant
budded, tlie buds liciiif; inserted by the ordinary
inverted sliield method, the cross cuts being made at
the bottom of the downward incisions and tlie buds
shoved uj) from below. Wrapping is usually done wth
strips of waxed cloth. These arc allowed to remain on

2616. Compound leaf of orange, with only one leaflet.

from ten days to three weeks, depending upon weather
conditions. Frequently, in the colder sections, these
dormant buds are banked with earth, using a plow and
a celery-hiller, to protect them against possible frost-

injury in winter. In spring, the seedling tops are cut
ofT and a stake driven beside each bud, to which it is

tied as it grows. These stakes (4 feet long and j^ inch
square, made of cj^jress) insure straight trunks on the
young trees and prevent the buds from being broken
off when young and succulent. Careful attention is

given to keej) off all .sprouts which come out on the
stock and on the bud growth too low down. The work
of sprouting and tying requires each bud to be handled
five or six times by competent workmen, during the
summer growing season. This adds greatly to the
expense, but is necessary in the production of quality

stock. At about 30 inches, the buds are topped and
allowed to branch. Good buds of one season's growth
will caliper jo to % inch, 2 inches above where the buds
were inserted. Usuallj' the buds are placed rather close

to the ground.
One-year buds are used by many planters, but two-

and three-year buds are preferred by many, particu-

larly among the older planters. The.se latter trees

caliper from 1 to 2 inches, depending upon the variety
and the stock on which they are grown.

Planting.

Opinions vary considerably as to the best distances

at which to set orange trees in Florida, but 25 by 25
feet may be taken as a reasonable distance for standard
sorts, or sixty-nine trees to the acre. Some prefer to .set

trees farther apart one way than the other, as 20 by 30
feet. Satsunia is usually planted 20 by 20 feet. The
rectangular sj'stem is used almost entirely.

Land is prepared for planting, by plowing deeply and
pulverizing thoroughly. Nearly all Florida soils are

greatly benefited by ajiplications of lime, and by having
a cover-crop of some kind grown on them during the

summer and turned under the autumn before planting.

This increases the humus-content of the soil and leaves

it in the best possible condition for the trees.

Sometimes orange trees are planted out during the

early summer months, just after the summer rains set

in; hut by far the best season for iilanting the trees is

during the winter months of December, January, and
February. Planting should not be delayed too late,

as liest results are secured if the tre(w are establishca

in advance of the dry si)ring ijeriod, which usually

begins in March.
in the actual setting of the trees, the chief points to

be observed are (1) that the roots be not exposed, (2)

that the trees be set at the same depth .as they grew in

the nursery row, (3) that the soil, naturally rather open,

be well packed and firmed about the roots. IJalled

trees are not u.scd in Florida on account of the character

of the .soil, nor are they considered necess.ary. Water
at time of planting is atlvantageous, as it helps to

settle and pack the soil about the roots, and at times
there is an actual lack of moisture to be supplied. Sur-
face soil is used in tilling in about the roots and some
commercial fertilizer is often thoroughly mixed with it,

from a half-poinid to a povmd, depending ujion the
size of the trees. The use of stable manure is not
advisable.

Cultivation.

Clean cultivation throughout the year, though at
one time attempted in Florida, is a practice which has
entirely disappeared. It did not take many years to

demonstrate that it was a failure, because the basic

necessity of maintaining and increasing the humus-
content of the soil was not taken into consideration.

At the present time, two systems of cultivation are in

use: (1) the usual system of clean cultivation in spring
and summer, followed by a cover-crop; (2) a system
of non-cultivation, under which the vegetation which
covers the soil is cut from time to time and allowed to
mulch the surface.

By far the greater number of pilantings is handled
by the first system. Under the clean-culture-cover-

crop or the 4-C system, cultivation begins in early

spring as soon as danger of frost is past and the trees

have started into growth, and is continued until about
the middle of June or the beginning of the summer
rainy season. During this period the grove is cultivated
shallowly once every ten days or thereabouts, and a
dust mulch is constantly preserved to prevent the escape
of moisture from the soil. When cultivation ceases in

June, a cover-crop is either planted or allowed to come
on voluntarily, consisting of cowpeas, velvet beans,
beggarweed or native weeds and grasses. If the growth
of this crop is so rank as to make it difficult to handle
in fall, it is cut with a mowing machine and allowed to

remain on the ground for some time before incorporating
in the soU. In autumn the cover-crop is either plowed
under or cut into the soil with a disc-harrow. It is

advisable to have the ground bare and fr -e from vege-
tation in winter as a safeguard against fires, and when
the soil is bare, the trees suffer much le.ss from cold

than when the .soil surrounding them is covered by a
dense mat of dead or living vegetation. On heavier
sods the cover-crop may be plowed under, but on lighter

soils best results are .secured b)' disposing of it with
disc-harrow, cutting it over several times if necessary.
In Florida, it is not advisable to incorporate a green
cover-crop with the
soil. The advantage Q,
of the 4-C sj'stem is '^J
that clean culture

during the spring
months con.serves

soil-moisture when
most needed, while
the cover-crop dur-
ing the summer helps

to take care of the
excess supplied by
the rains. At the

same time, vegetable
matter is added. In
handling young
groves, the plan is

often followed of

cultivating the soil

in the narrow strip

along the tree rows
throughout practi-
cally the whole .season

and growing a cover-
crop on the middles. 2617. Otaheite orange in a pot.

The implements com- Citrus taitensis.
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2618. Frost protection. Mov-
able shed with cloth sides and
board top, for protecting young
trees. It is not used commer-
ciaUy.

inoiily used for gnive-o\iltivation in Florida arc tlio

plow, ilisi'-harrow, ami .Viiuo liarrow.

Tlio system of iioiwultivation is followed on certain
lowlands, on lisiht soils, and, in jreneral, where the char-
actor of the soil or snbsoil makes it inadvisable to fol-

low the 4-C system. It has also );iven {lood results

under conditions where
the 4-C system mifjht bo
used, and is followed be-
cause le.ss expensive and
the trees thrive inider it.

The plan is to give no
cultivation .at all, except
wluMi the trees are young,
only to hoe the weeds
and grass immediately
surrounding the trees.
This same end is secured
in many cases by mulch-
ing heavily with weeds,
grass, leaves or trash of

any sort. From time to
time, the mower is used to cut down the growth of

vegetation. It is allowed to remain where it falls.

There is no question but that fine fruit is produced
under certain conditions by this system, but much
depends upon the character of the soil and the mois-
ture available.

CovcT-cTops.

The plants commonly used in Florida for cover-crops
are beggarweed, cowpeas, velvet bean and its relatives,

and native weeds and grasses. Cowpeas and velvet
beans are better adapted for new soils, those only
recently brought into cultivation. These crops are
also very valuable for preparing soils for planting. A
good stand of cowpeas may be secured on almost any
Florida citrotis soil if planted at the right season. But
the best cover-crop for Florida orange groves is beggar-
weed, either alone or combined, as it most usually is,

with a number of other native plants. These latter

appear without the necessity of seeding them.
Beggarweed is a strong, erect annual legume, a

native of Florida, and thorouglily adapted to all parts
of the state. When standing apart, with plenty of

room for growth, it is a much-branched plant, but,

when closely planted, it produces small straight stems.
Nitrogen tubercles are produced in abundance on its

deep roots. At the end of its season's growth, a good
covering of partially decayed foliage covers the ground.
Often it is best to cut it once during the season to

Crevent its getting too rank and heavy. If cut at the
lossoming season, a second crop will come on from

the stubble. As much as one to two tons of stems and
leaves may be produced to an acre. From five to ten
pounds of seed are sown to the acre in April and May,
broadca.sted and harrowed into the .soil. After the crop
has become well established, it reseeds itself from year
to year and cultivation may be continued up to the
rainy season without interfering with the crop. It will

come on as soon as cultivatif>n ceases. If it be deemed
advisable to stop the growth of beggarweed in a grove,
as Ls sometimes the case if there is too much nitrogen
in the soil, it may be accomplished by cutting fre-

quently to prevent seeding and by continuing cultiva-
tion later into the summer.

Pruning.

The general plan followed in Florida orange-growing
is to give the trees but little pruning. Beyond shaping
up the trees, mostly done while they are young, little

Ls done except to remove dea<J, injured or (liscased
branches. The type of trees developed is low-headed,
syirimetrical, and sprea<iing. The low-headed tree is

almost the only form S(;en in the youngt'r groves and
a-s the advantages in shading the grcnmd and the tree-

trunks, in siiraying and in harvesting, are all in its

favor, it is not likely to bo displaced.

Fertilizers.

In no citrous region have the problems connected
with the fertilizing of orange groves received more
at tcntion nor has a greater amount of definite knowledge
pertaining to this dilhcult iiroblera been secured than
in Florida. The kind and ijuantity of fertilizer used
h:vs a pronounced influence, not only upon the quantity
and quality of fruit, but upon the growth, health and
longevity of the trees, and it has taken many years to
determine the value of different materials in the fertili-

zers applied. Much remains to be foimd out, but a
good start has at least been made.
The leguminous cover-crojis referred to, when rightly

handled, supply a large part of the necessary nitrogen,
but the fertilizers applied to orange groves in Florida
are draw^l almost entirely from commercial sources.

Potash is used largely in the forms of high- and low-
grade sulfate of potash; phosphoric acid is secured
from bones and phosphate rock, while nitrogen is pro-
cured from nitrate of soda, sulfate of ammonia, and
from organic sources such as blood, tankage, cotton-
seed-meal, castor pomace, and the like. Much care

must be exercised in the use of nitrogen in organic
combinations because they are prone to induce "die

back," a physiological disease characterized by the
exudation of gum on twigs, leaves, and fruit. The
several materials entering into the composition of

fertilizers, as sulfate of potash, sulfate of ammonia,
and acid phosphate (for example) may be purcha-sed

separately and mixed by the grower in proper propor-
tions, but more usually they are mixed by the fertilizer

manufacturers and sold as complete fertilizers.

Fertilizers for nursery trees, and plantings which
have not reached bearing age, contain .about 6 per cent

phosphoric acid, 4 per cent ammonia, and 6 per cent

potash, while for bearing trees one containing approxi-

mately 8 per cent phosphoric acid, 4 per cent ammonia,
and 10 or 12 per cent potash is commonly used. These
percentages are of course not absolute, as the exact

composition must be governed by the character of the

soil, the condition or requirements of the trees, and
crops. Growers watch the behavior of their trees care-

fully and are governed in the use of fertilizers by their

general appearance.

2619. A slat shed formerly used to some extent for the protec-

tion of orange plantings in Florida, but now discarded.

Lime is very generally deficient in Florida citrous

soils and the trees and fruit are much benefited by
applications of ground limestone, broadcasted over the

surface at the rate of about two tons to the acre.

The general tendency in the use of commercLol fer-

tilizers is to make frequent applications of sinaU

amounts, thereby preventing loss from leaching.

Applications, by many growers, are made in February,

April, June, .and September. The composition of these

applications is often varied, giving larger amounts of

nitrogen in spring and larger proportions of potash in
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autumn. Young orange trees are fertilized roughly on a
basis of one pound to two pounds for each year of age
and bearing trees according to their size and crop
indications; sometimes ;is much as thirty or even fifty

pounds a tree in the year is ajiplicd in the several

applications to the latter. These amounts may even
be exceeded if the crop in sight justifies.

In fertilizing young trees, tlie fertilizer is scattered in

a band 2 or 3 feet wide, beginning back 6 to 12 inches
from the trimk. As they become older, the fertilizer is

spread out toward the ends of the branches and in

old orchards or groves it is broadcasted over the whole
surface, as the roots have made their way into all parts
of the soil. After each application of fertiUzer the
ground is usually cultivated.

Insects and diseases.

The insects which cause most damage in Florida
orange groves are the white-fly {Aleijrodes cilri), scale

insects of different kinds, and the rust mite. In insecti-

control, fumigation
has been carefully

tried out but has
not met with gen-
eral favor, and by
most growers spray-
ing is considered
more sat isfactory
and practicable.

Against the white-
fly and scale in-

sects, miscible oil

and whale-oil soap
sprays are gener-
ally used ; and
against the rust
mite, sulfur in some
form is effective.

For the control of

white-fly and scales,

most of the spray-
ing is done in the
winter dormant sea^

son, one thorough
application usually

giving satisfactory

results. Spraying
for rust mite is done
during the summer
months as it injures the skin of the growing fruits, and
three or more spraj-ings are generally necessary. In
Florida, beneficial entomogenous fungi are very effective

in holding scale insects and white-fly in control.

Among the fungous diseases the most injurious are

melanose with which is associated the stem-end-rot, and
anthracnose or wither-tip. These may be handled by
careful attention to grove sanitation, removing di-seased

fruit, pruning out dead and injured wood, and by spray-

ing with bordeaux mixture. "Die-back," a physiological

trouble to which reference has already been made, may
be correctefl by changing the method of cultivation and
the fertilizer used. The common method is to discontinue

cultivation entirely, and use no fertilizers or those drawn
only from inorganic sources and rich in potash.

Citrus Canker, a bacterial di.sease caused by Pseudo-

monascilri (see also page 2.37.5) has gained a foothold in

Florida and threatens serious injury to the citrus indus-

try. The .authorities .are meeting with success in their

determined efforts to stamp it- out. No attempts have
been m;ule at control, the method of handling it being to

bum the affected trees where they stand.

Frost protection.

Within recent years much attention has been given

to the [)rotection of orange groves .against cold. Alany
different methods have been tried, but protection by

2620. A Florida orange packing-house

means of sheds, tents and the like has been abandoned
except for strictly amateur purposes (Figs. 2()18, 2019).

The trees were not fruitful under the artificial condi-

tions created, or the methods were too costly. In the

more exposed sections, the trees are still banked with
clean earth, sufficiently high to afford protection to the
bud unions. But the chief method of protection is by
firing with small wood-fires or with oil-heaters.

Harvesting and marketing.

The season for Florida oranges extends from the
latter part of October until .June. This is divided into

two parts by the Christmas holidays. At that time but
little is shipped. Unfortunately, it has been the custom
to ship fruit that is green and unfit for consumption.
Attempts have been made to correct this mistake by
laws and these have helped greatly.

Perhaps the greatest change in harvesting and mar-
keting in the last two decades has been in the disapjjear-

ance of the smaU individual packing-hou.se. Most
orange groves in

Florida are small,

10 to 25 acres, and
formerly nearly
every owner had
his own packing-
house and picked,

packed, and shipped
his own fruit under
hisown brand. Now
the marketing of

the crop is in the

hands of the Florida

Citrus Exchange,
or of indi\'iduals or
companies operat-

ing on a large scale,

and the fruit, in

large quantities, is

handled through
centrally located
packing-houses
equi]3ped with every
convenience for the
rapid and economi-
cal preparation of

the fruit for market
(Fig. 2620). This
noteworthy change

has brought about a great improvement in the

methods of handling and the uniformity of the pack.

Every detail of picking, hauling, handling, packing,

and shipping has been carefully investigated and many
improvements have been introduced. As a result, the

value of the Florida orange in the markets has been
greatly increa.sed by the care taken in handling it.

The standard Florida orange box, the size of which
is fixed by state law, contains two compartments,
each 12 by 12 by 12 inches, or 2 cubic feet of fruit.

Oranges of the mandarin group are pvit up in half-

boxes, two of which are fastened together for shipment,

known as a "strap." The fruit- is arranged in the box
according to definite diagr.ams for each size.

The Florida orange crop luis been gradually increas-

ing. In the season of 1914-1C15, approximately 7,000,-

000 boxes were produced.

Varieties.

Of the mandarin group, the varietie,? planted are

Satsuma (in the northern part of the state), Dancy,
Tangerine, and King. The Dancy originated in Florida;

the other two are introductions.

A great many varieties of sweet oranges have origi-

nated in Florida jus noteworthy seedlings in <lifferent

groves. Perhaps in no fruit-growing region of America
was the amateur spirit more strongly developed or was
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more interest takoti in tlio mciitsof ililTcrciit varieties.

Formerly ;i prvat many ilitTereut sorts were iilauted. Imt

pnuiiially the most of-tliese liave been eliminated until

only a low n-main. Of these the most imiiortant,

arranm'tl aeeonlinj; to season of ripening, are. Parson
BR>wn, Ilomos:issa, I'ineapple, Kuliy, Valeneia Lato

2621. A sizer or grader for oranges. (Wester.)

(Hart's Tardiff, Hart's Late), and a recent introduction,

Lue Gim-Gong, remarkable because of its latc-kcoping

qualities. Of this list, all originated in Florida except
Ruby and Valencia. These are introductions from
Europe. H. Harold Hitme.

Orange-culture in Louisiana.

From the early settlement of Louisiana to the present
day, orange-culture has received most attention in the
lower Mississippi delta, but for several years past, the
other coastal lands have |)roduced fruit in some quan-
tity, and more recently, plantings of the hardy Satsuma
variety in jjarticular have been made in the interior

sectiorus of the southern half of the state. Originally,

the seeds of sweet oranges were planted and the young
trees transplanted in and around the home yards and
gardens; and, to a slight extent, this method of grow-
ing trees is practi.sed yet by individuals. No extensive
groves were grown imtil after the close of the Civil War.
At first, groves of these seedling trees only were planted
and they prove<l exceedingly profitable up to the very
cold spell of 1895, which destroyed nearly every one in

the .state. Another freezing calamity, occurring in

February, 1899, utterly killed every tree to the ground.
In the meantime, extensive experiments hail been

made in budding the choice varieties of sweet oranges
on various kinds of stocks, and many of the trials

demonstrated the power of resisting moderate freezes b,y

certain kinds of root-growth, notably the Poncirus
trifoliata. Accordingly, many of the old groves and
numbers of new ones were pl.anted in biidiled stocks,
asing the buds of selected trees of sweet oranges and
establishing them ujjon the Poncirus Irifnliata. The
success of this method also led to the growing of grape-
fruit or pomelo, mandarin or tangerine, and Satsuma
and kumquat \i\xm the trifoliata stock.

Rudrlecl stock has thus almost entirely superseded
sweet seedlings. The sour orange, the" bitter-sweet
orange, the rough lemons, the grapefruit or poinelo,
and the Pondnvi trifotuUa have all been used success-
fully as ."Stock for the sweet orange. Meanwhile, with
the introduction of the hardy Japanese varieties.

including the Satsuma, niauilariu or tangerine, these

were also budded upon various kinds of stock. In 1895,

when the temperature fell to 15° F. in New Orleans, the
only trei's able to survive this cold were found to con-
sist of the eiinibiuation of the hanly Jajianese varieties

biiddivl upon the Poncirim Irijiiliiita. This ex])erience

caused the adoption of the trifoliata as the chief stock
for future groves. Therefore, nearly all of the groves

I)lanted since that time have been made with this

stock.

Accoimt must be taken of a fi'ost limit beyond which
this combination succvmibs to the effects. Such results

were evidenced bv the unjirecedented freeze of Feb-
ruary, 1899, which practically wijied out every kind
of citrous growth. Since that time, orange-growing
made very slow jirogress for a long time, but gradually

the grovmd was replanted and the industry expanded
until plantings are now scattered over most of the

southern half of the state, and, at present, many large

groves are to be found. Under suitable attention, the

industry has brought profitable returns, and the fame
of the Louisiana Sweet, also called "creole orange," is

widely known for its excellence. These names apply to

a great variety of strains, but all are of a type originally

introduced from southern Euro])e and developed by
select cultivation. The budded trees bear early aiid

yield in three to five years after being transplanted in

the grove. The city of New Orleans furnishes a home
market for most of the crop that is raised in the delta,

although large shipments arc made to northern points.

Local consumption generally absorbs the supply grown
in other sections.

The Louisiana orange matures ahead of the Florida

fruit and is also ready before the California crop ripens,

and, therefore, reaches the market when, on account
of scarcity, g(jod prices prevail. These facts, coupled
with the readily productive soil, seldom requiring any
fertilizer, and the abundant rainfall, dispensing with
irrigation, make orange-culture attractive in Louisiana.

Frost protection.

The most serious drawback is an occasional cold

blast from the North in winter or early spring, which
drives dulfward, overcoming the usually balmy weather
and temporarily chilling the growth. At rare intervals,

such as have been mentioned, a blizzard occurs so

intense as to kill the trees outright. How to protect

groves against these destructive frosts is an imijortant

matter with the orange-growers. Flooding the orchard

with water drawii from the adjacent river or bayou,
upon the approac'h of a freeze, has been practised upon
a large scale without complete success. The use of oil-

burning orchard-heaters, or smudge-pots, comes near-

est to solving the problem, and some enterprising

growers are equipped with outfits. Other jiroducers

sometimes resort to building smudge-fires on the ground.
The i)ractice of banking the trees by piling the soil

aroimd the trimk to a height of a few feet more or less

(Fig. 2622), on the apiiroach of a freezing spell whose
intensity and time of coming are usually predicted by
the government weather service, is very largely

adopted as the next best economical protection against

excessive cold. This banking retains vitality in the

main trunk, and while the outer limbs may be killed,

young shoots will start from the tree when the soil is

removed and spring advances. This practice, there-

fore, gives only partial protection. Should the tree be

frozen so ;is virtually to cause the death of the growth,

new shoots froni the protected trunk will soon appear,

and in a year o two the tree resumes shape and becomes
ready to bear a crop. Although the yield is lost for the

ensuing interval, yet, by .skilful care, the grower is

enablecl to secure a renewed orchard quickly. .\ trial

with shelters built to cover the trees h:x3 shown them
to be very expensive and, further, caused shortage of

yield by shading the growth in summer.
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Insects and diseases.

Unfortunately, not enough attention has been given
toward preventing the introduction of pests, l^jtli

insects and dise;i.ses, nor to acconiphsh their control

after becoming established. Consequently, through
carelessness anti neglect principally, the pests have
spread nearly cverj^vhere and made many trees unpro-
ductive. The leading growers have been compelled to

fight these enemies in order to i)roduce clean fruit in

sufficient quantity to make commercial growing pay.
Added to the cost of spraying groves regularly, some
packers clean and polish their fruit, which jirocess

involves an investment in a properly equipped jjlant

and further labor for the purpose. The chief insect

foes are the citrus white-fly (Alcyrodes ciiri), the purple
scale [Lcpidosaphes beckii), Glover's or long scale

{Lepidosaphes gloverii), and the chaff scale (Parlatoria
pergandii). Recently, the cottony cushion or fluted

scale {Icrrya purchasi) has appeared to a limited extent
in one locahty. With the advent of the Argentine ant
{Iridomyrmex humilis), the attendance of this jiest upon
scale insects has greatly increased the abundance of the
latter and complicated the problem of their control.

Russeting of fruit, due to infestation by mites, occurs
in some places.

Following the discovery of the canker disease in 1914,
many thousands of nursery stock plants and numbers
of older trees were entirely destroyed by cutting and
burning in efforts to eradicate this incurable evil. The
danger of this menace has brought the growers to a
realization of the need of having adequate state pro-
tective measures provided for the industry. Awakening
to the necessity of aiding in the development of citrous

culture, the General Assembly in special ses.sion during
1915 appropriated S.5,000 for eradication of canker,
other diseases, and pests. This recognition, however,
gives some hope that sufficient provision will be made
by the state in the near future to bring it to the fore

rank in horticultural prosperity through the suppres-
sion of enemies and the promotion of all fitting lines

of fruit-growing. The leading orange culturists have
effected an organization called the Louisiana Citrus
Growers' Association, whose object is to protect their

interests against natural foes.

Propagation.

The propagation of oranges is effected directly from
seed and from buds. Budding is done at any time of the
year from early spring to late fall. When performed in

the fall, the buds remain dormant through the winter.

The various stocks have particular merits for special

soils and other conditions, and several kinds are used,

as already said ; but when the chief obstacle to suc-

cessful orange-culture is cold, all other considerations

must be dispensed with and only the most resistant

stocks used. These stocks, are, first, Poncirus trifoliata,

and, second, sour orange. The latter, however, is not
very well adapted to the cUmate much north of the
latitude of New Orleans. Hence, nearly all Louisiana

groves have been propagated on these two stocks, a
large part being on the former.

Planting a grove is always preceded by a nursery*,

and though home-grown stock is being produced in

extensive quantities, most trees for planting are yet
brought from outside of the state. The nur.ser>' is

started by planting the seed of the Poncirus Irifolinla

or sour orange. When the shoots are one to two years
old, they are shield-budded with buds from selected

varieties, or rarely grafted to obtain the desired kind
of top-growth. One year later, as a rule, the combined
growth is large enough to be planted out in groves.

Soil and fertilizer.

The soil selected for groves is first thoroughly pre-

pared and pulverized, and needs to be well drained.

The trees are planted at intervals of 12 to 20 feet (.some-

time more or less) apart both ways, and the grove is

cultivated until the trees become large enough to shade
the groimd. After that period, only the weeds and
bushes an.' kept down. Very early or late cultivation of

trees is usually discouraged, as having a tendency to

induce a too luxuriant, sappy growth, which may be
injured by subsequent frosts. The cultivation is usually

performed with light plows or suitable cultivators.

A fertilizer containing fifty poinids of nitrogen, fifty

pounds potash, and twenty-five pounds phosphoric
acid to an acre is the one usually recommended in

tliis state. Of course, special requirements should be
considered, depending on the age of trees. Sometimes
on rich soils, only a dressing of lime or bone-meal is

needed. Truck or leguminous crops may be advan-
tageously grown between the rows of young trees.

Yield.

In three years after a grove is planted, the trees

should begin to bear, increasing their jiroducts every
year thereafter, and becoming profitable at five to six

years of growth. When ripe, the fruit is carefully

gathered by hand with clippers, using ladders to reach

the high limbs, then assorted and packed in boxes, and
shipped to market, generally in New Orleans.

Some idea of the status of production may be obtained

from figures secured in 191.5 by the entomologist in

charge of Tropical and .Subtropical Fruit Insect Investi-

gations of the United States Department of Agricul-

ture, having a station in New Orleans. According to

the data appljang to 361 groves, the yield is classified

proportionately as follows: sweet, 63 per cent; mandarin,
20 per cent; tangerine, 5 per cent; navel, 7 per cerit;

pomelo, 3 percent; Satsuma, 1 percent; and Valencia,

kumquat and miscellaneous, 1 per cent. On an average,

108 trees are planted to the acre. In Plaquemines, St.

Bernard and Cameron parishes, the number of bearing

trees amoimted to 270,505, while 73,285 trees were
found that had not yet borne any fruit. A large part

of a tract of 7,000 acres, located near the city of New
Orleans, has been planted in groves, and the company
is proceeding in preparations to cover the whole area

with one vast orchard.

The marketable crop for 1914 was placed at 275,000
bo.xes by a well-posted commission merchant of New
Orleans. To quote his experience during the past

twenty years in marketing the fruit, he says: "When my
first visits were made to groves, the growers were not

2622. The banking of orange trees on the Mississippi delta.

disposed to deal with commission merch.ants, owing to
previous unfair treatment, and the industry was entirely

without organization. The growers then had no knowl-
edge of the value of their oranges, or of how to market
them. They sold their fruit to speculators, who bought
it on the trees, for any [)rice that they chose to give for

the crop. These .speculators' maimer of handling the
fruit was very crude. They pulle<l the oranges from
the trees without the u.se of clippers, threw them into
buckets, dumped them into boxes, hauleil them to the
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Ixiats which sailo<i for New Orleans, smil, in this \inat-

tnii-tive fiUiliion, offered tlie fruit for market in a
bruisiHl iUid decaying _ state. After educating the

)trv>wers, they began picking carefully, but without any
inetluxl of gr:uling or sizing. The iirst packing efforts

were made without using wrapping-i)aper, though
later they were taught how to wrap the fruit. Many
ve;\rs psissed. however, before our leading growers w^ere

induced to install modern graders, cleaners and polish-

ers. The growers are now using labeled iiajier and
printed boxes, and comi)etc in the principal markets,

and have been doing so for the jiast several seasons,

with the best oranges grown elsewhere.

'•Louisi:ma oranges are of the highest quaJity, being

thin-skinned, sweet, juicy, anil have a delicious flavor

that is not found in any other orange. A number of

markets take them at higher net prices to the growers
than are obtained for either Florida or California

oranges. .\ vastly greater quantity than we now raise

could be h:indled to equally good advantage. The
opportunity to market so many more than are now
pro\^^l should be an inducement to an enormously
increased acreage.

"Any number of grow'crs who have shipped from
1,000 to 10,000 boxes of oranges are willing to testify

that results during the past five years have been from
$1.25 to SI. 7.5 per box net on the trees. These prices

included culls and all varieties of oranges which they
grew. The production per tree compares favorably
with other citrous fruit-growing sections. Our real

industrj', however, lies in our commercial varieties

known as the Louisiana Sweet orange. This fruit comes
on the market about the first of October, and shipments
continue until the first of January. The season could
be extended, but, on account of our limited crops, we
find no necessity to hold the fruit any longer. We grow
successfully the Satsuma, which begins to move in the

latter part of September, and shipments are madeuntil
the end of October. Then follows our sweet high-grade
mandarin; these first appear in October and last until

the middle of November, sometimes extending a month
longer. The tangerine starts to move about the middle
of November and continues until the latter part of

December. The navel orange is also grown very suc-

cessfully, the only drawback being that they grow too

large, as the market is hmited for extra-large sizes.

VaJencias are rea<ly for market in February and the

season extends until March; they usually command $1

per box more than Louisiana Sweets for the reason that
the bulk of the sweet crop is then sold out, thus leaving

a bare market. Grapefruit is perfectly adapted to our
soil and climate. It is a large producer and of a quaUty
equal, if not superior, to that grown elsewhere. Our
prices have been very high, on account of which our
growers are generally increasing their acreage of this

fruit tree." E. S. TucKER.f

Orange-culture in California.

Orange seeds were brought into California by the
Jesuit mi.s.sionaries who planted the first orchard at
Kan Gabriel Mi.ssion in 1804. The success of the.se

trees so impressed William Wolfskill, a Kentucky
traprjer of German blood, that he planted the first com-
mercial orange orchard in 1841 on the ground now
occupied by the Arcade Pa.s.senger Station of the South-
ern Pacific Piailway in the city of Los Angeles. Wolfskill
was highly successful anfl gradually enlarged his
orchard of seedling trees from 2 to 70 acres. It was he
who, in 1877, shipped the first full carload of oranges
across the Rocky Mountains to eastern markets.

Thoma.s A. flarey, of I»s Angeles, established the first

citrou.s nursery in 1865 and by propagating trees and
intrrxlucing new varieties, played a prominent part in
establi.'ihing the indu.stry.

Extensive fwmmercial development of orange-cul-

ture may be said to have begun with the completion
of the Southern Pacific Railroad's connections with
the East in 1876. Three years later, the exhibition of

the first fruits of the Washington Navel orange at
Riverside gave another impetus to citrous planting,
but the greatest development came with the comple-
tion of the Santa Fe's competing line of railroad which
w:is opencil about 1885.

The strong demand for California oranges in the
eastern markets and the high jjriccs received by some,
brought on a period of frenzied planting and specula-
tion which culminated in 1S82-1883, when drought,
frost, scale insects, and the lack of a coherent market-
ing organization, conspired rudely to awaken from their

golden dreams many who had rushed into the business
with insufficient knowledge and capital to weather a
period of depression. Since 1890, expansion has been
rapid but conservative; better distribution and in-

creased consumption have taken care of the increased
production. At present (1915) production is increasing
nmch more rapidly than consimiption. The growth in

production may best be shown by the shipments for

the past twenty-four years:

California Citrous Shipments.

(Including all citrous fruits.)

Season Carloads
1890-91 4,016
1891-92 1,400
1892-93 5,871
1893-94 .5,022

1894-95 7,57.)

1895-96 6,915
1896-97 7,350
1897-98 15,400
1898-99 10,875
1.899-00 18,400
1900-01 24,900
1901-02 19,180

Season Carloads
1902-03 23,871
1903-04 29,399
1904-05 31,422
190.5-06 27,610
1906-07 29,820
1907-08 32,729
1908-09 40,592
1909-10 32,648
1910-11 46,394
1911-12 40,673
1912-13 18,960
1913-14 48,548

The chief factors which have influenced the growth
of the industry are: (1) The very favorable climatic

and soil conditions. (2) The building of the railroads.

(:3) The great success of the Washington Navel variety

as a regular and heavy bearer, a good shipper, and a
splendid seller. (4) The protective duties imposed upon
imported citrous fruits by the United States Congress.

These duties have been continuously in force since July

4, 1789, although they have been changed in amount
nineteen times during that period. (5) The marked
enterprise of the persons engaged in the business. The
California citrous business is peculiar in that the per-

sons who have made it are, in so many cases, retired

business or professional men from the East and North
who, having lost their health in the acquisition of wealth,

have bought and developed citrous properties, thus

bringing into the industry much-needed capital, com-
mercial ability, and business habits. (6) Cooperative

packing and marketing. By this means a uniform
standard pack has been established, better distribution

secured, and, by uniting their strength, the growers

have been able to secure from the railroads many
valuable concessions. (7) The introduction of the

Australian lady-bird beetle, Noviits cardinatis, and its

control of the cottony cushion scale. (8) The develop-

ment of the method of refrigeration in transit. (9)

Rigid inspection and quarantine methods against inju-

rious insect pests and diseases. By this means the

state has so far been kept free from the Mexican orange

maggot, the Mediterranean fruit-flj', and many other

damaging pests, such as the citrus canker. (10) Scien-

tifii^ investigations and research by the United States

Deiiartment of Agriculture, the State LIniversity Agri-

cultural Experiment Station, and the State Commis-
sion of Horticulture. (11) The great advertising activ-

ities by the Chambers of Commerce of the various

cities and towns.
It is estimated that in 1915 the California citrous

industry represents an investment of .f200,000,0(X)
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and gives continuous omployment to tlie equivalent
of 40,000 persons. Not less "than 200,000 acres were
devoted to citrous fruits at the end of 1914.

The orange-produciug lands of California are scat-
tered from San Diego to Shasta County, a north-and-
south distance of 450 miles. It is a peculiar fact that
there are orange orchards in California in the same
latitude with New York City; Peoria, Illinois; Lin-
coln, Nebraska; and Salt Lake City, Utah. This is

made jiossiblc by the peculiar topograjihy of the state

whereby the mountain ranges are so arranged that the
cold winds 'of the North are shut out, and the warm
southwesterly breezes from the Pacific are admitted.
The great interior valleys, such as the Sacramento,
San Joaquin and Imperial, are very hot and dry. The
chief citrous areas of these valleys are situated on the
foothills about their rims. West and south of the Coast
Range, the fogs and moist ocean breezes protect, to an
extent, from sudtien fluctuations in temperature, and
orange orchards extend from the foothills well out upon
the valley floor. The factors which determine orange
areas are: frequency of frosts, water-supply, transpor-

tation, and soil conditions. The greatest and most
productive area embraces the country around Los
Angeles, Riverside, Redlands, Corona, Orange and
Santa Ana. The second area in importance is the Por-
terviUe section in Tulare County. Other import mt
areas are in San Diego, Santa Barbara, Ven-
tura, Kem, Fresno, Sacramento, Yuba, and
Butte counties. Large extensions are now '^

under way in Ventura, Los Angeles, Tulare,
Fresno, Glenn, Sacramento and Tehama
counties. On account of the higher tempera-
tures, the interior valley oranges ripen much
earlier than those grown near the coast. As
some of these valley orchards lie far to the
north of the coast country orchards, the - v '

unusual procedure of shipping early ripening

fruits southward to market is accounted for.
"^

Cultivation. '

Almost all the old seedling orchards of ,.

early daj-s have given place to budded trees.

Several kinds of stocks are used. The most , ,

popular root at present is the Florida sour t"^

orange, because it is better suited to heavy '^ "^ ",

lands and is markedly resistant to gum di-s- >•''•''

ease and foot-rot. Sweet orange root is de-

sirable on light well-aerated soils. Grape-
fruit root is being increasingly used and is especially

satisfactory on desert soils of a granitic nature. The
use of China lemon root has been discontinued entirely.

The rough lemon and trifoliata roots are little used, as

they very rarely show any advantage over the sour or

pomelo, and in many cases suffer in comparison with

them.
Seeds are usually planted under the partial shade of a

lath-house. They are covered with an inch of sterile

sand anrl watered with great care in order to prevent
serious loss from damping-off fungi. After a year in

the lath-house, the seedlings are transplanted into the

field 12 inches apart in rows 4 feet apart. After a year's

growtli, they are budded from 2 to (i inches from the

ground. .4fter the bud has set, the toj) is cut away
and the young shoot trained to a lath stakes and
headed at about .33 inches. Bud<ling is done both in the

fall and in the spring and early smnnier. Some of the

more rapid-growing trees will be large enough to set

in orchard form at one year from the buil, but some
will require two years. Often the slower-growing trees

are the more desirable, having been budded from wood
with heavy fruiting tendencies. In fact, a pair of cali-

pers is a poor gauge of the value of an orange; tree.

Many fine large nursery trees produce but little fruit

in after years. The selection of buds is a very impor-
tant matter. Oranges vary and sport much more com-

monly than ajjples or pears and the greatest care and
eternal vigilance is necessary in order to keep the
nurseries free from undesirable sports. The worthless
"Australian" or "hobo" trees which make up such a
shockingly large proportion of many orchards are the
result of ignorance or carelessness in selecting buds
on the part of nurserymen whose only concern is to
sell nursery stock.

Citrous nursery trees are usually dug and trans-

portetl with a twenty- to forty-i)ound ball of earth
about the roots inclosed in burlaj]. When .set out, the
cords are cut and the corners turned down but the sack
is not removed, inasmuch as it quickly decays in the
soU. Orange trees will grow just as well when <iug with
bare roots as when balled, provided the sun antl diy
desert air are not allowed to touch the moist roots even
for a few minutes. There is the greatest difficulty in

impressing laborers with the importance of this danger,
which luis led to the custom of hailing trees and paying
transportation charges on the extra soil as a precaution-

t J -us: f-

2623. A Califorma orange grove.

ary measure. Balled trees retain their leaves, while

bare-root trees have the leaves removed when they
are dug.
The prevailing custom in California is to plant the

trees in orchard form in squares 22 by 22 feet or 22 by
24 feet, the former requiring ninety trees to the acre.

Great care is used to keep the bu<l-union above the

ground and free from the soil. Yucca or paraffined

pasteboard trunk-protectors are almost universally used
to prevent sunburn. Often the trees are planted out
ahead of canal-construction and watered for a year or

two from a tank wagon.

Soils and fertilizers.

The character of soil for orange-culture is not so

important as its physical arrangement. If the soil is

deep, fertile, well drained, and free from layers or

strata of a different physical make-up from the main
body of the .soil, for .5 or 6 feet in depth, it does not
matter so much whether the soil is light sand, heavy
adobe, loam, or disintegrated desert granite. Excellent

orange orchards exist in all these types of soil. It is

more plea.sant and cimvenient to cultivate a loam than
an adobe, and it is easier to irrigate a loam than a light

sand. These things should always be taken into

account, but the successful growth of the trees depen<ls

more on the uniformity than upon the character of the
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soil. I'jKin shallow soils, trees will succeed for a while,

luit !\rlifioi:il ftvdins; iiuisl be resorted to earlier. No
soil less tluui 2 feet deep shouKl lie considered safe for

or-.iiii^'s. Soils vmderlaui l>y hardpan. or layers of open
snivel are apt to cause functional deranfjenients of the

nutrition of the trees. The ideal soil is a friable easily

worktnl loiun. 8 or more feet deeo, growing gradually

lis;hter in color and texture a.s the depth ini ieas(>s. This
not only provides a large slorehoiise of jilant-food but
a great n'ser\-oir to hold water. Of the two most
ctmnnon conditions, it Ls much better to have a light

topsoil over hea\7.' clay subsoil than a heavy clay top-
soil over sand or gravel.

It is the custom to plow the orchards once a year,

usually in the spring at the time of turning under the

green-manure crop. Throughout the spring and smn-
mer, the soil is clean cultivated to a depth of 4 to 8
inches. Thorough culti\ation and the reestablish-

nient of the tlust mulch follows each irrigation during
smnmer. For this work, either di.sc, spike-tooth cul-

tivators, or spading harrows drami by three or four
horses are used. Orchard tractors are beginning to talce

the place of horses in the interior valleys. In some soils,

the oft-reix-atcd tramping of the horses causes the
formation of a "plow-sole" which interferes with the
flowiiward course of the irrigating water. This may he
broken up evcr>' second or third year by running a sub-
soil plow through the middles in such a way as to cut
as few of the large roots as possible. Some growers have
abandoned all tillage and cover the ground 8 or 10
inches dec]) with mulch. The trees do well under this

.system but the mulching material is expensive and the
danger from fire during the dry season is very great.

California soils are, as a rule, noted for their low con-
tent of Innnus. It is imperative that the humus-con-
tent be increased and maintained by generous addi-
tions of organic matter. The chief source of humus is

the vetch green-manure crop, but where the trees are
large and shade the ground, the growth of vetch
amounts to httle, and other means must be resorted to.

Large quantities of stable manure, grain, hay, lima-
bean straw, and even alfalfa hay, have been used for

this ])uriio.se, and of late attention has been called to
the jxjssibility of using kelp, wliich Ls plentiful along
the Pacific coast. How to maintain a high humus-
content in the soil Ls today one of the chief problems
before the industry.

Commercial fertilizers are commonly used and in

increasing amounts from the time the trees are five or
six years old. There Ls probably more difference of

opinion and diversity in practice in connection with
the u.se of commercial fertilizers than with any other
phase of the business. The amount of application runs
from two to forty pounds to each tree, annually,
dfjjending upon its size and age. Some apply the fer-

tilizer all at one time, jiLst before the spring plowing,
while some make two or three applications a year.

California .sf^iLs are usually high in potiussium, and
wherever the humus is high, this element is hardly
needed. In many ca-ses in which the soil is deep, rich

and high in humus, an annual a])pli(ation of ten to
fifteen pounds of grounil phosphate rock to a tree,

together with the vetch crop and five tons of alfalfa or
bean straw to the acre every alternate year will be a
-atLsfactorj- program. Orange trees are very suscep-
t ible to alkali. Where the .soil contains .2 of 1 per cent
of total salt.s, the trees begin to decline. A total salt-

content of less than .1 of 1 per cent is usually considered
^afe. Th(«e figures will vary somewhat, however, accord-
ing to the profMjrtion of the different salts, which,
taken together, are known as "alkaU," some of which
(guch aa sodium carbonate) are very injurious.

Irrigati/m.

()n none of the citrous areas of California is the rain-
fall .'fufficicnt. Irrigation is practised in every orchard.

For the most part, water is taken out of streams near
the upper headwaters and conveyed by gravity through
cement canals sometimes for hundreds of miles to
the citrous orchards. Often the descending water
gem-rates electrical energy to be u.sed in pumping
additional su])plies from wells. The water is distributed
through steel or coiun-c-te pipe-lines and delivered at
the upper end of the furrows. Usually the grower buys
the water-right with the land and is assessed annually
for the upkec]) of the system .serving him. The keys
to the water gates are kept by a water-boss or "zanjero"
who measures out to each grower his jiroper allot-

ment. The amount of water required varies with the
character of the soil and the age of the trees. Full-
grown bearing trees require from 1 ordinary miner's
inch continuous flow to 10 acres up to as much as an
inch to 3 acres, depending on the rainfall antl whether
the soil is a heavy clay or an open sand or gravel. Aa
irrigation is given every month or six weeks during the
summer and less often in winter, according to the rains.

In heavy soils, the water is run for three or four days at
each irrigation in very small streams through four deep
furrows to each tree row. The water is cut off when
tests with a soil-tube show the soil to be soaked .5 feet

deep. In very light porous soils, it is necessary to throw
up ridges each way, leaving each tree in the center of a
large basin. These basins are filled quickly with a large

stream. It is only by the u.se of large, rapid streams that

water may be conveyed across and distributed over
such open and porous soils.

The common or spring vetch {Vicia saliva) is very
commonly grown as a green-manure crop in southern
California. It is i^lanted in September and turned under
in February before the trees start the spring growth.
The seeds are large and germinate well and the vines
suffer less from the trampling incident to harvest than
some other green-manure plants. Can.ada field peas,

Tangier peas, bur clover, fenugreek, and sour clover

(Melilotus indica) are occasionally used in place of the
vetch. In northern California, bur clover volunteers
satisfactorily and is commonly used. Summer green-
manure crops, such as cowpeas, are coming into use
wherever there is sufficient cheap water available to

supply both the trees and the peas during the dry
hot months.

Pruning.

Orange trees are pruned somewhat differently

according to the variety. The young Washington
Navel tree should not be pruned for the first two or

three years after being headed and set in the orchard.
Espet^ially if budded from the best type of wood, it

may be depended upon to form a good head by itself.

Suckers should of course be removed whenever they
appear. The Valencia is a more rampant grower, and
the young upright shoots are apt to grow too long
before branching. They should be pinched back. In
pruning old trees, the following rules are thought to

embody the best practice: Remove suckers whenever
and wherever they apjiear. Remove the too vigorous

vertical shoots which tend to produce coarse fruit.

Remove old brush of waning vitality. Thin the tops

and, to some extent, the sides so as to allow proper
airing and lighting of the interior foliage, thus encour-

aging the production of high quality, inside fruit.

Remove all dead twigs from the fruiting brush. Navel
trees rarely need propjjing, while Valencia trees, unless

the limbs are kept short and stout by pinching, are apt

to require a great deal of projiiiing.

Harvesting.

California oranges are harvested the year round, the

Navels, from November 1 to May 1; .seedlings and
miscellaneous varieties during May; and the Valencitis,

from June 1 to November 1, thus overlaiiping the next

Navel crop. A ripe Navel will remain in prime con-
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dition on the tree for two months, a Valencia for six

months or longer.

Oranges are picked with extraordinary care to pre-

vent injin'v. They are never jjuUed, but are clipped

flush with" the "button" with round-pointed cli])pers.

The fruit is collected in canvas bags carried by the

picker, which open at the bottom and allow the fruit

to shde gently into wooden lug-boxes. The unbroken
skin of an orange is verj- resistant to decay, but the

lea.st abrasion, no matter how slight, whether caused by
withdrawing the orange carelessly from the branches,

or by the finger-nails, or b}' ])lacing the fniit in boxes
in the bottom of which a few grains of sand or dirt have
fallen, is almost sure to become inoculated with spores

of decay fimgi, such as the blue-mold or the soft-rot.

Many growers do not take all the fruit from the trees

at one picking, but |)ick the lower fruit first, thus get-

ting it out of the way of frosts which are most severe
near the groimd; antl brown-rot, which is splashed up
from the soil by winter rains; and also to relieve the
strain on the branches. Tlie standaril car is made up of

a certain proportion of the different sizes, hence it is

customary to go over those remaining on the trees,

selecting certain sizes to meet the daily demands at
the packing-house. Formerly, picking was paid for by
the box, but the tremendous losses from the decay
resulting from rapid work has brought about a com-
plete change to day labor.

The lug-boxes of fruit are hauled to the packing-
house on spring wagons or auto trucks and weighed in.

The fruit is then stored in the same boxes from one to

five days, in order that the rind may shrink and the
surface cells become less turgid and subject to abrasion.

In this condition, oranges will stand a large amount of

handling and tumbling about in the padded machines
without injury. The fruit is first run through a brusher
which removes dust and dirt. In case there is smut from
scale insects or soot from oil-pots, they are put through a
washing machine containing a Jo of 1 per cent solution

of copper sulfate in water. The fruit next travels on
belts before the graders who, considering color, shape,
smoothness and blemishes, sort the salable fruit into

three grades, standard, choice, and fancy. Each one of

these grades, after being weighed on automatic scales,

passes through a separate sizing machine which delivers

each of the eight or ten sizes into a separate, heavily-

padded canvas bin. The packers, mostly women, wrap
each fruit in printed absorbent tissue paper and place it

in the box with great dexterity and skill, averaging sixty

boxes a day. A very high pack is customary, and after

the covers are forced on and nailed, the boxes are

delivered by automatic carriers to the car or the pre-

cooling room. One hundred lug -boxes will usually

pack out about sixty packed boxes. The cars varj' in

capacity, depending on whether they are provided with
collapsible ice-bunkers. The standard car contains 384
boxes loaded two tiers on end and six rows wide and
including not more than 10 per cent of the following sizes,

96, 112, 2.^0, and not over 20 per cent of the 120 size.

The remainder of the car may be divided among the
150, 17tj, 200 and 216 sizes. Cars other than standard
are discounted on the market according to the number
of the off sizes they contain. The freight is figured on
an estimated weight of seventy-two pounds to the
box. In summer about five tons of ice are placed in the
bunkers after loading and the cars are re-iced in transit

as needed, unless they have been pre-cooled, in which
case the initial icing suffices. The average time between
San Bernardino where the Santa Fe trains are made
up, or Colton where the Southern Pacific trains are
made up, and New York is about finirteen days. The
packing-houses vary in cajjacity up to twenty carloads
a day. In no other fruit industry have the appliances
for handling the fruit in the packing-house been so
highly developed.

While a few of the larger growers still look after the

sales of their own fruit, and a few sell the fruit on the

trees to various fruit companies and commission men,
the larger part turn their fruit over to a large and very

strong cooperative organization of growers known as

the California Fruit-Growers' Exchange. This organi-

zation began business in 1895 but was reorganized in

1905. In 1915, the Exchange handled about 62 per

cent of all the citrous fruits shipped out of the state.

The Exchange has greatly increased the consumption
of citrous fruits by advertising and better distribution.

The business of the Exchange is to "provide for the

marketing of all the citrous fruit of members at the
lowest possible cost under uniform methods, and in a
manner to secure to each grower the certain marketing
of his fruit and the full average price to be obtained in

the market for the entire season." Much of the fertilizer

and other supplies used in the industry are secured

through a cooperative store known as the Growers'
Supply Company. In 1914 this store did a business of

.$3,.319,062.04 at an operating expense to the members
of 3| of 1 per cent on each dollar of business trans-

acted.

Varieties.

A large list of varieties of oranges has been tested out
under California conditions, but the law of "the sur-

vival of the fittest" has worked rapidly and today two
varieties dominate the field, viz., the Washington
Navel and the Valencia Late. While old orchards of

other varieties are still producing considerable quan-
tities of fruit, new plantings are now practically limited

to these two varieties. The Washington Navel origi-

nated at Bahia, Brazil, in the early part of the nineteenth
century and was introduced into California by William
Saunders, of the Department of Agriculture, in 1870,
through Mrs. L. C. Tibbet, of Riverside. This variety
now known as the "king of oranges" rapidly gained in

popularity until at the present time nearly 80,000
acres of it are planted. It owes it success to tlie follow-

ing characteristics: fruit large, smooth, with fine color

and flavor, seedless, a splendid shipper, and having a
navel mark which serves on the market as a trade-mark.
The tree is semi-dwarf, precocious, prolific, and a
regular bearer. The Navel is prone to sport and much
care should be used in cutting budwood. The Thomson
Improved is the best example of a desirable sport from
the Navel. The Navel reaches its highest develop-
ment in the interior valleys.

The Valencia Late originated in the Azores and was
introduced into the United States in 1870 by S. B.
Parsons, of Long Island, through Thomas Rivers, of

England. The Valencia reaches its highest develop-
ment along the coast. It is a poorer orange than the
Navel, but it is the only variety which remains on the
trees in good condition until late fall or early winter.

Other varieties still marketed to some extent from old
groves are Mediterranean Sweet, Paper Rind, Jaffa,

Ruby Blood, and Seedlings.

Insects and diseases.

The following insect pests occur in the California
citrous orchards: the black .scale, red scale, yellow .scale,

purple scale, cottony cushion scale, soft brown scale,

citricola scale, hemispherical scale, greedy scale, olean-
der scale, citrus mealy-bug, red-spiders, silver mite,
thrips, aphis, orange tortrix, Fuller's rose beetle, and a
few others. More than $500,000 are expended in

southern California each year combating the scale

insects. The cottony cushion is controlled by a pre-
daceous beetle, but the other scales are controlled by
fumigation with hydrocyanic acid gas under movable
tents made especially for the purpose. The cost of

fumigating a medium-sized tree averages about 35
cents and the work must usually be repeated every
second year. Sjjraying citrous trees for scale insects is

almost ob.solete in California. The black and purple
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st-Jilos are most dsimasins "long the coast, wliilc the red

and yellow are severe in tlie interior valleys :us well as

the iv:uit country, lii Tulare County, a species of

thrips has done much' damage by scarring the fruit

and distorting the leaves. The Tortrix worm is the

only insect wliich burrows into the orange.

Gum disease is the most serious fungous disease of

the tree in California, wliile arniillaria root -rot, mal-

di-pomma, trunk-rot tt^cliizoiihyllum), twig-blight (Scle-

rotinia\ wither-tip iColletotrichum), and damp-off

fungi are minor troubles. Physiological diseases of the

tnx' include squamosis or scaly bark, exanthema, chlo-

rosis, niottled-leaf, die-back, and leaf-gumming. Fun-
gous ilise:vses of the fruit arc: brown-rot (Pi/llnacystis

citrophthora), blue-mold {Pemcillium italicwn), green-

mold (Pcnicillium digilaliim), gray-mold (Botrijiiji vxtl-

garis), sooty-mold {Melilola Camellia?), cottony-mold
tSclerotinia sp.), gray scurf and navel end-rot {AUer-

naria citri).

Physiological defects of the fruit are: sunburn, frost,

off-bloom, exanthema, corrugations, bottle-neck, fin-

gers, yellow-spot, double navel, brown-spot, stem-end
spot, cracks, puffs, splits, jieteca, red-blotch, and others.

Control me;isures, more or less satisfactory, have been
worked out for the larger number of insects and dis-

eases prevalent in the state.

Protection against frost.

The different kinds of citrous fruits vary in the

amount of coKl they will endure without injury. The
amount of injur\' done by a given degree of cold upon a
given variety will var\', also depending upon tlie degree
of dormancy, the state of the weather just preceding
and just after the freeze and the length of time the
cold lasts. Many thousand acres of land in California

are well suited for growing citrous fruits except for the
fact that they are subject to occasional frosts which
destroy the crop and sometimes injure the trees. It is

natural, therefore, that under such conditions, the
citrous growers of California should be pioneers in

the work of frost-protection. A great deal of ex-peri-

menting has been done along the line of diminishing
the radiation of heat and by raising the dew-point.
It has been demonstrated, however, that the most
practicable and satisfactory method of figliting frost

is by adding heat directly to the trees tlirough the
agency of fires distributed throughout the orchard.
Some ten or more tj^pes of patent orchard-heaters
are now on the market, but the kind the citrous

growers find most satisfactory is a round sheet-iron
pf)t of three or five gallons capacity fitted for burning
low-grade distillate or crude-oil. The jiot should be
provided with a suitable cover to keep out the rain and
a draught by which the size of the flame may be regu-
lated to suit the degree of cold to be overcome. The
less smoke is produced, the better. The smudge com-
monly u.sed bj' deciduous fruit-growers is objected to
on the ground that the fruit is covered with soot and it

is both expensive and damaging to the keeping quality
of the fruit to clean it properly. Citrous growers prefer
to generate the additional amount of heat nece.ssary
to compen-sate for the lack of .smoke.
Many small fires are better than a few large ones.

The heaters are usually placed one to each tree or
about ninety to the acre throughout the orchard with
an extra row along the windward sides. Each ranch
should be provided with an oil-reservoir which will

hol(| enough oil to fill all the heaters on th(^ ranch five
or six times. When properly equipped with h(^aters,

the temperature of an orchard can be maintained dur-
ing the night at lO"" F. above that of the surrounding
country.
The effects of frost on oranges appear as a spotting

of the skin and a softening of the outward side of
exyosed fruit.s. The juice disappears, leaving the
interior dry and pithy. .Slightly frosted oranges occa-

sionally develop a very bitter taste. Fruit from the
same trees will often grade all the way from sound to
badly frosted, depending on the position the fruit

occupied on the tree. The method of separating sound
from frozen fruit is based on specific gravity.
The machine consists of an oblong tank through

which water may be made to circulate at definite speeds
by a small propeller. The oranges roll down an incline
and drop into the moving water from a height of a foot
or more. The light frosted oranges bob up to the surface
quickly, while the sound, heavy fruit is slower to rise.

Meanwhile the oranges have been carried along by the
current, the sound fruit passing under, and being caught
by a horizontal wire screen, while the light fruit is car-

ried along above it. At the farther end of the tank the
two grades are lifted by conveyors and delivered to
separate bins. By adjusting the position of the screen
and the rate of flow of the water, any degree of separar
tion desired m.ay be secured.

By-products.

The manufacture of citrous oils, perfumes, citrate of

lime, and other by-proihicts has never been developed
commercially in California, although at present much
experimenting is being done in an effort to encourage
such an industry, which is badly needed. At present,

the culls mostly go to waste or are applied to the land as
fertilizer. The manufacture of marmalade and citrate

of lime has been attempted but has not as yet assumed
importance. j. Euot Coit.

ORANGE, OSAGE: Madura.

ORANGE ROOT: same as goldenseal, Hydrastis canadensis.

ORCHARD. In North America, the word orchard
is a]>plied to a j^lantation of fruit-trees. The orchard is

one part of the typical .\merican farmstead, comprising
either a few trees for domestic supply in a regularly

laid-out plantation or a larger area planted as a source
of revenue. Commercial plantings of large extent are

also made without particular reference to a homestead.
Except in the warmer parts, the apple tree comprises
the usual orchard planting. Plantations of bush-fruits

are not known as orchards in this country. By custom,
orchards of citrous fruits are usually called groves.

ORCHARD-GRASS: DacUjUs glomerala.

ORCHARD HOUSE, a name frequently used in Eng-
land for glasshouses devoted to fruit-trees. Consult the
article on Forcing of Fruits, volume III, page 1260.

ORCHARD PROTECTION: See article on Frost.

ORCHIDS. A vast assemblage of herbaceous plants,

mostly with unusual and interesting flowers, of which
about 15,000 species are at present known. This num-
ber is being augmented yearly as the regions which they
inhabit become more accessible to collectors. A single

collection in New Guinea in 1907 to 1909 brought to

light 1,102 new species,—an indication of the number
of new forms still to be expected from little-explored

regions. Since the finst edition of the "Cyclopedia of

American Horticulture" was published, the number of

kno\vn species has been increased by about .5,000.

Probably the species now outnumber those of the great

family Compositaj.
Although widely distributed, the orchids are seldom

abundant in any place as to individual plants. They
are mostly inhabit:ints of .special or p:irticular places.

Orchids are .also highly specialized in structure, particu-

larly in character of flowers, in this differing widely
from the broadly generalized structure of the Com-
positEe.

These very special plants, with m.arvelous range of

form :ind color, have naturally excited the greatest
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interest on the part of cultivators, and great collec-

tions have gro^Ti up. To a large extent, these collec-

tions have been renewed from fresh importations from
the wild, but the recent discoveries of symbiotic rela-

tions in germination, as well as better understanding

of cultural requirements, will constantly increase the

domestic supply. In the culture of a wide range of

orchids the gardener exhibits his mivstery of the arts of

cultivation. The recent studies in this field afford very
definite practical applications of scientific methods.

Distribution.

The orchids are distributed over all parts of the world
with the exception of the polar regions and the great

deserts. About 8.5 per cent of the species occur in the

tropical and subtropical regions. Here they are found
to a great extent in the mountainous districts. In some
parts of the Himalayan region, the orchids constitute

the most abundantly represented family of plants in

point of number of species. Most of the tropical species

are endemic. The widely distributed species are found
in the North Temperate and the Subarctic zones. They
include such forms as Calypso bulbosa (formerly kno\sTi

as C. borealis), Microstylis nwnophyllos, Liparis Lwselii,

and species of Orchis (or Galeorchis). These are found
throughout the northern regions of both hemispheres.

The greater number of the orchids are distributed in

three regions of the earth: (1) The tropical African

region, including the islands to the east, furnishes com-
paratively few species to cultivation. These mostly

belong to the genera Angraecum, Bulbophyllum, and
Disa. This region also contains a number of endemic
genera not of great interest to cultivators, and repre-

sentatives of such widely distributed genera as Habe-
naria, Liparis, Microstylis, Epipactis, and others. (2)

Unusually rich in genera is the region of tropical Asia,

including the neighboring groups of islands. Typical

of this region are the large genera Dendrobium, Eria,

and Bulbophyllum, and many smaller genera, including

Paphiopedilum, Coelogyne, Cymbidium, Sarcanthus,

Saccolabium, and Vanda. Among the genera common
to this region and the African region are Bulbophyllum,
Phaius, Calanthe, Liparis, and Microstylis. (3) The
tropical American region, embracing Mexico, Central

America, tropical South America, and the neighboring

islands, occupies an isolated position and consequently

contains an unusually large number of endemic genera,

many of which are represented by hundreds of species.

Besides the large endemic genera Epidendrum, Pleuro-

thallis, Oncidium, and Odontoglo.ssum, this region con-

tains many of the commonly cultivated genera, among
which may be mentioned Cattleya, Lajlia, Masdevallia,

Sclioinburgkia, Brassavola, Lycaste, Peristeria, Stan-

hopea, Gongora, Zygopetalum, Miltonia, Phragmiped-
ilum, and many others. Some
genera, among them Vanilla,

Bulbophyllum, Calanthe,
Liparis, and Microstylis, are
common to both this region
and the Old World. Com-
pared with these great flor-

istic regions, the temperate
lands of the southern hemi-
sphere are of le.ss importance.
Of the south African genera,

Disa and Calanthe furnish a
few species valuable to culti-

vation. Australia contains
many genera in common with
the tropical Asiatic region,

but few of the cultivated
species arc <lcrived from
there. In temperate South
America the orchids are

2624. Monopodial growth sparsely rci)rescntcd by a
in a vanda. few species of Epidendrum,

262S.

Monopodial growth in

Renantheia Cathcartii.

Oncidium, Spiranthes, Habenaria, and a few other
genera. From a horticultural standpoint, the species

of this region are of little importance. About twenty
genera are found in the northeastern United States and
Canada, mostly in swamps and moist grounds; among

them are the Cypripediums or lady's

slippers, and many beautiful plants in

the genera Habenaria, Pogonia, Calopo-
gon, Arethusa, and Calypso.

Habitat.

With regard to their habitat, the

orchids are either terrestrial or epiphytic.

The terrestrial orchids include the species

of the temperate regions and many of

the largest and most stately orchids of

the tropics. Many of these are ornamen-
tal, even when not in flower. A few are

attractive on account of their variegated

foliage and some, like Sobralia and Sel-

enipedilum, are admired on account of

their tall graceful stems.

Most of the terrestrial orchids

are green plants which obtain
their carbon supply from the
carbon dio.xide of the air, but a
few forms either lack chlorophyl
entirely or possess it only in

traces too small for normal photo-
synthesis. The.se forms are sap-
roph3d,ic in their mode of life and
depend for their carbon food
upon the organic matter of the
humus. The appellation of para-
sites, which is sometimes given
to these forms, is erroneous. True
parasites are not known among
the orchids.

In the saprophytic orchids, the subterranean part

is either a much-knotted coral-like rhizome devoid of

true roots (Corallorhiza, Epipogon), or a subterranean
rootstock producing munerous crowded fleshy roots

(Neottia, Galeola). The annual shoots .are yel-

lowish, brownish, or reddish, without true leaves, but
bearing scales and a terminal inflorescence which may
be reduced to a sohtary flower. Very curious are the
members of the Javan genus Galeola, whose leafless

chmbing stems attain a height of 100 feet, ascending

trees by means of roots that arise opposite the scale-

leaves, and producing a terminal and many lateral

racemes in the upper part of the stem. The saprojihytic

orchids are not cultivated except occasionally in botanic

gardens, as the conditions necessary for their existence

are not readily unitated.

The epiphytic orchids exhibit the most varied forms.

They are confined to the tropics and subtropics, where
they inliabit branches of trees, dead trunks, and often

barren rocks in exposed places. They grow mostly in

regions where a part of the year is unfavorable to vege-
tation. As an adaptation to these conditions, they have
developed special food reservoirs (pseudobulbs) termi-
nating each season's growth. In this group there are

comparatively few plants of attractive habit. They are

usually devoid of graceful foliage, each pseudobulb
bearing a few stiff leathery leaves. The older pseudo-
bulbs become shriveled and leafless, detracting from the
appearance of the plants, and in Pleione the plants are

entirely leafless at the flowering time. In some of these,

however, the pseudobulbs are numerous and closely

crowded, and retain their foliage, making plants of

neat compact habit (Ca^ogjTie, Miltonia). In their

mode of life, the epiphytic orchids resemble the green
terrestrial orchids. For their mineral nutrients they are

dependent upon the material which is mostly the residue

of decayed organic matter which accumulates among
their roots. They are not saprophytic or parasitic.
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\l<'rphoii'>gy of Ihr irgitatin /xirts.

All oifliiils iin^ tvrtMinial herbs which, arrordiiiR to

I heir nunle of prowl h, f;\ll into two groups—the mono-
ixnlial :unl the syinpo<ii-:iI.

In the monovHwlial onliids. the growth of the main
stem is eontinueii invleliiiitely by the terminal bud.
(Figs. 2li24-2G27.) l.,ateral branelies are fretiuently

pnHl^ut^^, but they lio not regularly assume the part of

the main :i-\is and do not under ordinary eon<iitions

exetxHl it in length. The growth of the main stem and
its branches may be interru|ited for a time by a jieriod of

n\st, but such interruption is not manifested on the stem
by the formation of scales ami juvenile leaves when
gniwtli is resinned. All leaves are similar. The habit

of the monopudiid orchids i.s various. In spite of their

indeterminate growth, they do not usually attain great

size. This fact is explained by the slow growth of

the plants, which often require several months to

develop a single leaf. Nevertheless, some of the species

attain stately proportions. The climbing species of

Renanthera sometimes reach a length of 12 feet or
more in greenhouses. 8onie of the vandas, aerides, and
angnrcums form handsome plants 1 to 2 feet high and
well clothed with long distichous leaves. (Figs. 262G,

21)27.) While the.se forms grow into tall leafy plants,

others, Uke Phahenopsis, remain almost stemless and
posse.ss only a few large fleshy leaves. The extreme
reduction is represented by such forms as Polyrrhiza

ftinalis, in which the stem is reduced to a mere scaly

bud seated on a miuss of tangled green roots which
perform the function of photosynthesis.

In the sjTnpodial orchids, the growth of each shoot is

definitely terminated usually after one, rarely after two
or more seasons. The development of the plant is con-
tinued by buds originating in the axils of the scale-

leaves at the base of the parent shoot. (Figs. 2628,
2629.) The lower part of each new axis is prostrate at

first and often stibterranean and bears only scales. It is

known as the rhizome. In many terrestrial orchids of

the temperate regions, the lower terminal part of the
rhizome forms a tuberous root from whose apex the

shoot of the next seai^on arises. (Fig. 2630.) In a few
symixidial orchids with perennial stems and climbing
habits, branches originate in the axils of the stem-
leaves (Vanilla). These bear a strong resemblance to

2626. Acgiacum sup«rbum, to show a monopodial growth.

2627. Vanda tricolor, a branching monopodial orchid.

the monopodial orchids, but all the branches as well as
the main stem are finally terminated by inflorescences.

The general habit and ap]>earance of orchid plants
depends to a great extent on the nature of the rhizome.
When this is long, the plants have a loose straggUng
habit (Epidendrum). When it is short, the plants are

compact (Masdevallia, Cattleya, Coelogyne). The
rhizome may be much branched and give ri.se to numer-
ous upright shoots (Sobralia, Cojlogyne, Disa), or it

may be simple and give rise to only one shoot annually
as in many of our native orchids. In some species, the
rhizome assumes suberect or climbing habits (Lycaste).
The upright part of the axis presents a great diversity

of forms which may be grouped in two classes according
to the position of the inflorescence. This may be either

terminal or lateral.

In the forms with a terminal inflorescence, the
leafy part of the stem may be very short .so that the
leaves apijear as a rosette on the ground while the upper
part of the stem bears bracts from who.se axils the
flowers appear (Goodyera, Orchis rolundifolia, Cypri-
pedium acaule), but generally it is more developed and
bears a succession of leaves which are gradually reduced
to bracts in the upper part (Ilabenaria, Cyjiripedium,
Disa, Thunia). In Selenipcdilum and Sobraha, the tall

reed-like stems reach a height of 6 to 15 feet antl often
form dense thickets. In Vanilla the stems are long,

branched, and climbing. In many of the epiphytic
forms the stem is thickened into a pseudobulb. This
may consist of a single internode which bears one or

two leaves at its simimit (Ccelogyne), but more fre-

quently several intemodes are enlarged to form the
pseudobulb, which is then clothed with leaves at

least when young, and later bears the scars of fallen

leaves (La'lia, Cattleya, Epidendrum). I'^igs. 2631
and 2632 show I hi' two forms of pseudobulb. Some-
times the whole stem is more or less fleshy without
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2628. Dendrobium, diagrammatic sketch
showing growth of sympodial orchid. The
dark and light parts, a a and b b, repre-
sent each the growth of one shoot.

being enlarged into a distinct pseudobulb (Epidendrum
spp.).

.\n equally varied di.splay is presented by the sym-
podial orchids having a lateral inflorescence. Nearly
stcmless forms, or forms in which the stem is developed
as a subterranean structure often of curious configura-

tion, occur in the
Phaiina; (Phaius,
Calanthe, Blctia),

the Cyrtopodiina!
(Lissochilus, War-
rea), and the Cor-
allorhizinEB (Cor-
allorhiza, .\plec-

trum). In others,

the stem is devel-

oped ;is a pseudo-
bulb consisting of

several internodes
clothed with
leaves ( CjTnbid-
ium, Monnodes,
Cata.setum, Chy-
sis), or it is elong-

ated and cane-like

as in Dendrobium,
which, however,
may belong to
the terminal-flow-

ered forms since
some of the near relatives of this genus produce ter-

minal flowers. In species of Grammatophyllum and
Cyrtopodium, the tall leafy pseudobulbous stems attain
magnificent proportions, reaching a height of 3 to 15
feet. (Fig. 2633.) In the greater number of the lateral-

flowered forms, only a single internode of the stem is

enlarged to form a pseudobulb. (Fig. 2634.) Such is

the case in Odontoglossum, Oncidium, Bulbophj'Uum,
Trichopilia, Zygopetalum, Lycaste, Stanhopea.
The inflorescence of the orchids is throughout of the

indeterminate tjije, that is, truly terminal flowers are
not produced. Even in those cases in which the flower is

solitarj', the presence of a few bracts above it show its

axillary position. In the monopodial orchids, the
inflorescence is of necessity always a.xillary since the
growth of the vegetative shoot is indeterminate, but in

the sympodial orchids it may be either axillarj' or
terminal, ;us describerl above. In Crrlogyne cristala, and
a few others, the inflorescence is terminal on special
branches of the sjTiipodium.

The form of the inflorescence is various. Solitary
flowers occur in many genera, as Cypripedium, Lycaste,
Anguloa, and others, but more commonly the inflores-

cence is racemose or paniculate. The raceme may be
clo.se and compact as in some of the monoi)odial orchids
(.Aerides, Saccolabium), or loose with few to many
flowers, as in most of our native orchids as well as in

most of the commonly cultivated species. In Renanthera,
the gigantic racemes
attain a length of many
feet. Large paniculate
inflorescences are
characteristic of some
species of Oncidium
.and related genera.
The inflorescences are
sometimes of a climb-
ing habit and attain a
height of several yards.
The large perennial
panicles of some species

-_ of Phahcnopsis bear as

,-,„ r- ..1 1.
* ' ^ ' nianv as 200 flowers.

2629. Cattleya, showing a sympo- ^ ir -,, ,

dial growth. The light and shaded ^" Vanilla, large ra-

parts, a a and b b, each represent cenies ari.se from the
one year's growth. a X i 1 S of the upper

leaves so that the whole ujiper part of the plant may
be considered as a huge panicle.

Morphology of the floral parts.

No grouji of j)lants exhibits so great variety of modi-
fications of the floral structures as the orchid family.
Some of the forms are shown in Figs. 2635, 2636, 2637.
Fund.amentally the flower is of the liliaceous type; but,
by the supression of some parts and the modification
of others, the structure of the flt)wer has been so changed
that in its outward appearance it bears little resem-
blance to the typical monocotyledonous flower. In
flowers of the liliaceous type, there are normallj' present
two outer whorls of floral organs, the sepals and the
petals, two whorls of stamens, and an inner whorl
representing three carpels. In the orchid flower, the
two outer whorls, the scjials, and petals are developed.
Of the stamens, only two are fertile in the Diandr»
(Cypripedium and related genera), while in all the
other orchids (Monandrae) only a single stamen is

fertile. The three carpels are always present. The three
corresponding stigmas are developed in the Diandrse,

2630. The tuber formation of terrestrial sympodial orchids,
a, b, c, d, young seedling stages of Orchis militaris; e, section
through the same; / and ff, plants the following spring with the
tubers completed; h, section showing beginning of lateral shoot;
I, tubers of mature plant; ;', longitudinal section of same; k,
tubers of Orchis latifolia.

while in most of the remaining orchids only two stigmas
are receptive (Monandne). (See Fig. 2638.)
The relation of the parts of the flower to one another

is greatly changed by the growth of the floral axis.

This is convex in the very young stages of development
but it soon becomes cuplike by the cessation of growth
of the center and the more rapid growth of the periph-
eral zone. A hollow or tubular axis is thus jjroduced,
within which are formed three longitudinal ridges or
placenta" ujion which the ovules are borne. The hollow
floral axis constitutes the "inferior ovary" of the
orchids (Fig. 26.39) and at the same time acts as the
stalk or pedicel of the individual flowers of the
inflorescence. The ovary is structurally 3-celled. (Fig.

2640.) Besides the carpellary cavity, the axis of many
orchids contains another cavity which lies toward the
labellum or lip and opens at the base of it. This is a
nectary. It may be considered in the nature of the
cavity of an adnate spur of the labellum. In the
embryonic state, the orchid flower is so oriented that
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the hvboUum is situsitoil on the side of the flower

to\v;»i\l tlie axis of llie inllorcseence, as shown in Fij;.

"itviS; that is, it points towanl tlie apex of the inflores-

conee. Inafewfonus thiseonditionis penuani'nt, but in

the greater number of orchids the ovary or axis is vari-

c

2631. Cattleya dolosa, a sympodial orchid with terminal inflores-

cence and pseudobulbs consisting of several internodes.

ously bent or twisted so that in the mature flower the
labeilum is on the side of the flower away from the floral

axis or, generally speaking, on the lower side of the
flower.

Of all the floral organs the sepals are the least modi-
fied. These comprise the outsitle whorl in Fig. 2638.

The one originally opposite the axis of the inflorescence,

but which by reiuson of the turning of the flower just

described usually occupies a position adjacent to the
axis or on the upper side of the flower, is known as the

odd sepal. By reason of its actual position with refer-

ence to the flower, it is sometimes called the upper
sepal. The other two, which were originally adjacent
to the axis of the inflorescence, are the paired or lateral

sepals. In most orchids, the lateral sepals are asym-
metrical, but noteworthy modifications occur only in a
few genera. Sometimes the lateral sepals are jiartly or

entirely united (Cypripedium, Oncidium). In Masde-
vallia, all the sepals are united into a short tube at the

base, and expand above into three blades terminating
in long tails. Occasion-
ally, the odd sepal is

spurred or saccate (Disa)

and very commonly dif-

ferences in size exist be-

tween it and the lateral

sepals.

Of the members of the
second whorl, the two
lateral ones are usually

petal-like while the one
opposite the odd sepal is

specially modified, and is

known as the laVjellum

{I, in Fig. 2638). In most
genera the lateral petals
resemble the odd sepal,

although minor differences

in form, size, and color are
of frequent occurrence.
This resemblance is most
striking when these part.s

have some unusual form,
a.s in Oiicidium Pajiilio, in

which they resemble the
antenna; of an insect, or
in f'hrngmopedilum caiuJa-

2632. OxlogTne Cumingii, a
sympodiaJ orchid with terminal

inflorescence and pseudobulbs
of one intemode.

inni, in which they are limgcaudate, attaining a length
of 3 feet. In some genera, the lateral petals show no
resemblance to the odd sepal (Huttoniea, Masdevallia,
Achrocha^ne). Asymmetry of the lateral petals occurs
very fre(iuently.

The odd |)etal, or the labeilum, presents the greatest

diversity of form of all the floral organs. Sometimes it

is small and inconspicuous (Disa), or it is like the lateral

petals (Cloodycra). As a rule, however, it is much larger

than the lateral petals (as in Fig. 2637), and often it is

the most consjiicuous part of the flower (Oncidium,
Cypripedium, Odonhu/losxum Londcshoroughianum). In
a few genera the labeilum is bifid (Vanda, Listera), but
in the greater number of orchids it is evidently three-

lobed. One of the most common forms which the
labeilum assumes is that of a trumpet-shaped
tube whose sides are formed by the lateral

lobes, while the middle lobe is expanded into

a variously shaped blade which is often of a
deeper shade than the rest of the flower and orna-

mented by crests and ridges and color-markings of

various kinds which are thought to be of service to the
flower by attracting insects and guiding them to the
nectar and hence to the pollen and stigmas. This form
of labeilum is characteristic of many of the most beau-
tiful orchids in cultivation (Cattleya, Laelia, Dendro-
bium, Phaius). Frequently the labeilum is more or less

concave, and in Cypripedimn and related genera it has
the form of a sac (Fig. 2636) often compared to a shoe
as the name "lady's slipper" indicates. In many spe-

cies, the labeilum is strangely transformed and more or

less distinctly .segmented into a basal part, the "hypo-
chil," and a ter-

minal petaloid

portion which is

then designated

as the "epichil."

Sometimes the
differentiation is

carried still

further and an
obscurely de-
fined section, the
"mesochil," is

recognized be-
tween these two.
The hypochil is

the stalklike, or
somewhat con-
cave winged part

which joins the
column. It is not
clearly distin-

guishable from
the foot of the
columndescribed
below. The mes-
ochil is usually

provided with
two lateral cir-

rhous append-
ages termed
"pleuridia," and
a central callus

known as the
"m e s i d i um "

(Phalajnopsis,
Stanhopea, Peri-

steria, Gongora).
(Fig.2f)41.) The
epichil is the
simiile or lobed
terminal (lart of 2633 Grammatophyllum speciosum, a

f lif. liliolliim In sympodial orchid with lateral inflorescence
uu KiiHiiuni. in

^^j pseudobulbous stems consisting of sev-
coior ana con- g^al to many internodes and attaining a
sistency it usu- height of several feet.
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ally rosembles the lateral petals. Often it is movably
attached to the mesochil. In some forms of the

Pterostyliiiin;e the labellmn is sensitive, and when irri-

tated by an alighting insect closes sharply against the

column, entrapping the animal.

2634. Odontoglossmn (Erstedii, a sympodial orchid with lateral

inflorescence, and pseudobuibs consisting of a single intemode.

The morphological center of the flower is occupied
by a fleshy elongation of the floral axis known as the
column. This is short and inconspicuous in some forms,

but in most species it is well developed. It is usually
bilaterally sjTnmetrical. The posterior surface is con-
vex while the anterior surface, toward the labellum, is

concave. Usually the column is curved toward this

face. In a few forms, like Cycnoches, the curvature is

very marked, while in Corj'anthes the column is

asjTnmetrically bent. Within the column is a canal con-
tinuous with the carpellary cavity. (Fig. 2642.) The
column is primarily of importance because at its upper

end it bears the stamen-s and
the stigmas and auxiliary

structures which function in

the pollination of the flowers.

Besides these organs, it some-
times bears a number of

outgrowths and appendages
which give it a very complex
appearance. Often the label-

lum does not appear to be
attached directly to the col-

umn, but is borne upon a
special fleshy outgrowth at

its base known as the "foot"
of the column. Between the
forms in which the foot of

the column is not developed
and those in which it is pres-

ent, no distinct line can be
drawn. In our native orchids
it is mostly absent. In Gram-
matophyllum there is a small
cuplike depression upon
whose anterior wall the blade
of the labelkmi is attached
with a narrow biise. It is

here a matter of inteqireta-

tion whether the anterior wall

of the cup is regarded :is a
part of the labellum or ;i,s the
foot of the column. (Fig.

2643.) In other cases where
the foot is more distinctly

developed, the labelhiiu is

often plainly attached to its

2635. An orchid flower

(with unezpanded bud
above), to show the very long

spur. — Macroplectum ses-

quipcdale. ( X about ^i)

lower side, as in Paphinia, Pescatoria, Phaius, Bulbo-
phyllum. (Fig. 2644.) Frequently the lateral sepals

are decurrent upon the foot or entirely attached to

it (Bulbophyllum Achrochtene, Fig. 2645). In some
forms the lateral sepals and the labellum are borne

near the end of the foot while the lateral petals are

decurrent upon it (Batemannia). Sometimes the lateral

sepals and the labellum are carried entirely away
from the other parts by the elongation of the foot

of the column, thus giving the flowers strange and
fantastic forms (Drymoda, Gongora, Aerides). When
the lateral sepals or the petals are decurrent upon the

foot they, together with the labellum attached at the

apex, often form a "chin" or "mentum" which is present

in many orchids, such as Dcndrobium, Pescatoria,

Lycaste, Batemannia. (Fig. 2646.) Frequently the

base of the mentum is extended below into a sac or

spur of various forms and length. More often the spin:

arises from the labellum itself (Phaius, Platanthera).

Within the cavity of these spurs or sacs, honey is

secreted, and often the walls themselves contain juices

which are sought by insects.

The upper part of the column bears the stigmas and
the stamens. In the Diandraj, the three pistils are

fertile, as indicated

by the more or less

evidently three-lobed

stigma (Figs. 2647
and 2648), but in the

Monandrse only two
stigmas are recep-

tive. The place of

the third is occupied
by the curious "ro.s-

tellum," which sepa-

rates the anther-bed
from the stigmas and
prevents the pollen

from falling directly

upon them (Fig.

2642). The stigmas
are usually flat sur-

faces sunk in a de-

pression in the col-

umn below the ros-

tellum. In a few
genera they are
elevated on stalks

(Habenaria), and in

Sophronitis they ex-

tend partly along
two wing-like pro-
jections of the col-

umn. The essential

organs, in other
forms, are .shown in

Figs. 2647-2652.
The stamens in

the DiandrEB are
situated laterally on
the column under a shield-like staminodium which is

developed in place of the odd stamen of the outer

whorl. In the IMonandra>, the stamen is situated at the

dorsal margin of the column. Its position is sometiines

erect, but more frequently it is bent downward with

the anther either pendent (Ccelogyne, Fig. 26.50), or

lying in a depression, the "clinandrum" or "anther-bed,"

in the top of the column. From the dorsal part of the

column a petaloid appendage often arises and extends

above the anther. The sides of the anther-bed are

formed by outgrowths of the column. They are often

developed as crests, ears, or winglike structures orna-

menting the column and enfolrling the anther. The
floor of the anther-bed is formed by the rostellum.

The anther sometimes remains two-celled, but more
frequently the cells are further divided, by longitudinal

2636. The appendaged flower of

Phragmopedilum caudatum.

151
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partitions or cnx«s-\valls, into four or eight colls. In a
lew cases, six colls arc fonncd, probably by the abortion

of some of the colls.

Tho pollon is powderj- in some cases, but usually tlie

pniins are united by means of a viscid substance into

waxy masses terniod "pol-

linia." TluMunnborof ])olliiiia

corresponds to the number of

anther-colls. In many ponora,

the viscid .substance uniting

the pollon-irrains is prolonsed
beyond the ])ollen-mass and
hardens into a stalk or
"caudiclc" within the anther-

cell (FiK. 2651). One or two
pollen-masses are attached
to each eaudicle. When the
anther dehisces, the caudicles

come into contact with
masses of sticky matter
fonncd by tho disorganiza-

tion of cells on the upper
surface of the rostellum. In
many orchids, this substance
itself forms the adhesive disk

by means of which the pol-

linia become attached to
insects. In others a strip of

tissue is separated from the
rostellum by the disorgani-
zation of the underlying
cells, and forms a stalk

which in this case is known
a stipe is formed by the

rostellum, the eaudicle of the pollen-masses is not
produced. In that case, the pollinia become directly

attached to the stipe when the anther dehisces. The
other end of the stipe forms the adhesive disk. (Fig.

2652.) AA'hatever its origin, the stalk with its adhesive
disk is one of the most important parts of the mechani.sm
by which the transport of tho jiollon-masses from flower

to flower is brought about and by means of which cross-

pollination is insured. The details of the process by

2637. Flower of Pogonia,

a pretty native orchid. —
Beneath the expanded part

is the long ribbed ovary; i, 2,

3, sepals; 4, 5, 6, petals, one
of them \5^ enlarged into a

lip at 7; 8, column covered

by the anther. (Nearly nat-

ural size.)

as the "stipe." AMien

/, O A O

2638. Diagrams of orchid flowers in cross-

section.

—

A, Monandrs fone-anther) and B,

Diandric ^two-anthers) ; /, represents the label-

lum, and oo Cia the inside of the diagram) the
staminodia.

2639.

Orchid flower,

showing the
long stem-like
ovary between
the two bracts

and the other
fioral parts
above.

which this is accomplished have been
beautifully explained by Darwin in his
cla.ssical work, "The Various (^Jontriv-

ances by Which Orchids are Fertilized
by In.sects."

Dimorphic and trimorphic flowers occur in a few
orchifis. In the inflorescences of a small group of
Oncidiums (Heterantha), only few normal flowers are
profhiced together with many smaller sterile ones which
lack the column. In Renanthera Louni the U]>i)or
flowers of the long inflorescence difTor in form and color
from the others. The most unusual condition exists in
Catasetum, in which there are three very diffc'rent
U-pes of flowers. In some years the same f)lant pro-
duces only one t>7>e and in other years all types on a
single inflorescence.

2640. Orchid ovaries in cross-section.

—

Paphiopedilum Charlesworthii at left; P.

Schlimii at right.

The flowers of orchids are commonly noted for their

longevity. When not jiollinatod, tho flowers of most
genera remain fresh for thirty to forty days, and in

some genera even for much longer periods. Only a small

number of
genera have
flowers that
wither in a few
days (Sobralia,

Cirrhopotalum).
The jiorsistonce

of the flowers

greatly increases

the chances for

pollination,
which, since it is

do])endent on particular agencies, is more or less uncer-
tain. After pollination has been effected, the flowers

soon wither.

The fruit of orchids is usually a dry capsule, requiring

a long time to ripen, so that if an orchid flower is fer-

tilized in one rainy season its

seeds are not disseminated until

the next wet period. Ver>' few
have fleshy fruits which dehisce
imperfectly or not at all. In them
the seeds are liberated only by
the decay of the pericarp (Vanilla).

The seeds of orchids are minute
and extremely numerous, the num-
ber in a single capsule having
been estimated for diiiferent species

from several thousands to over a
million. The seeds consist of a
dry loose large-celled testa inclos-

ing a rudimentary embryo, which
in most genera is entirely xm-
differentiated. (Fig. 2653.)

Symbiosis.

So far as known, the roots of

all orchids, with the exception of

occasional individuals, are in-

habited by fungi which live within
the tissues either symbiotically or
at least without causing any
apparent injury to the plant. The
fungus hy]jha; are primarily found
in the cortical tissues, but usually

two or three of the outer layers

of cells of the cortex are not in-

fected. In the epidermis the fun-

gus is found only in the cells

bearing root-hairs, through which
long hyphae pass out into the substratum. The central

cylinder and the growing apex of the root are not
infected. The extent to which the fungus passes upward
in the plant varies with
different .species and with
the condition of the roots.

In Neottia, Goodyera, and
Corallorhiza the lower
part of the stem is invaded
sometimes up to the first

node. InEpipactis, Cypri-
pedium, and Listera, tho
roots and rhizomes con-
tain much woody tissue.

In .such forms, many of

the roots are free from
fungi, .and in the remain-
ing roots, as well as in the
rhizonu-s, the distribution

^^^^ ^^,^^^ ^^ ^ ^
of tho funpis IS irropilar. ^-.^ ^ longitudinal section at
Ihe bjisal parts of the the right.—o, anther: r, rostel-
roots, which are more or lum; s, stigma; >, polUnium,

2641. Stanhopea
platyceras. A. com-
plete flower. B. sec-

tion, Is. lateral sepals;

oSf odd sepal; //>, lat-

eral petal; h to op,

odd petal or labellum
of which h is the hy-
pochil, m the meso-
chil, and op the epi-

chil, ms, mesidium,
and X| pleuridia.
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2643.

Flower of Gramma-
tophyllum speciosum,

showing at the base of

a column a cuplike

depression to the an-

terior wall of which is

attached the labellum,

with a narrow claw.

less woody, are not infected; and occasionally individ-

ual plants are found which appear to bo free from the
fungus. In the roots of epiphytic orchids, also, the
distribution of the fungi is irregular, only scattered

islands of cortical tissue being as a rule infected. Only
the parts of the roots which are in

contact with the substratum con-
tain fungi. In forms like Vanda

f*V ^3' i'
'^^'' ^''i"i'''i> with superficial roots,

',^1*4HI ^ f^'^W only the side of the root adjacent

to the substratum is infected, while

the other chlorophyl-bcaring side

is free.

Within the cells, the fungtis has
the form of closely coiled and
interwoven masses of hypha-, ex-

cept in the root-hairs and in

the velamen,—the spongy outsi(le

covering of the roots of epiphytic

orchids,—where long hj-pha; occur.

The endophj-tic mycelium is, as a
rule, connected with external

mycelium in the substratum by
means of hj-pha; passing through
the root-hairs, or, where these are

absent, as in Ncoitia Nidus-anis,

through the epidermal ceUs of the rhizome and the roots.

In some forms, hke Neottia and the epiphytic orchids,

such communications have been only sparingly

observed, whUe Corallorhiza and most of the terrestrial

orchids have abundant connections with the mycelium
in the substratum.
The plants are sometimes permanently infected

through the seedling in the way described farther on.

Infection also takes place

through the root-hairs. When
the rhizome and the upper
part of the roots are free

from fungi, infection must of

necessity take place in this

way. In epiph^-tic orchids,

and probably in terrestrial

orchids also, repeated infec-

tions thus occur. In some
terrestrial orchids, in which
the fungus invades the rhi-

zome, the hj'pha; grow out

directly from this into the

new roots, and also into the

bud for the following year.

In such forms only a single

infection is necessary to estab-

lish a permanent sj-mbiosis.

It is generally held that the mycorrhiza fungi supply

their hosts with nutrients. That the non-green forms

like corallorhiza are supplied with organic carbon com-
povinds in this way can scarcely be doubted, for these

plants, lacking chlorophyl, cannot elaborate their own
carbohydrates from the carbon dioxide of the air. It is

certain^ also, as will be described later, that the gennina-

tion of orchid seeds and the early stages of development

of the seedling do not take place witliout the interven-

tion of the mycorrhiza fungi, but the function of the
fungi in these processes re-

mains still to be investig.ated.

To what extent the mycor-
rhiza fungi fvmction in sup-

plying the plants with water,

salts, and organic nitrogen-

ous compounds, is not known.
For the greater nmnbcr of

orchids that are equiiijied

„ , „ ,^ ^ „ . . with chlorophyl and which
2645. Bulbophyllum Ach-

therefore, titilize the
rochaene, showing -s, s) '

i- i' c i.u

lateral sepals decurrent on <"irbon dioxide^ of the air

foot of column. for t'^f^ production of carbo-

2644. Paphinia cristata,

showing at / the foot of the

column with labellum at-

tached on lower side.

-:?

hydrates, it is not likely that the root-fungi are neces-

sary for supplying them with carbon compounds, There
is some evidence, however, that the fungi have a part

in supplying the plants with nitrogenous compounds
and possibly with phosphorus and potassium also.

The fact that the hyphal coils

are finally digested in the cells

and that the substances which
they contain thus become avail-

able to the plant, throws no
light on this problem for the
substances in the hypha; may
have been derived from the
plant itself. Investigations up
to the present time ha,ve shown
that orchids do not assimilate

free nitrogen from air by the
aid of their endophytic sym-
bionts, nor do the fimgi them-
selves in pure cultures fix free

atmospheric nitrogen.

Seedlings.

The growing of orchid seed-

lings has always been sur-

rounded with much mystery
and secrecy. In the large

orchid estabhshments, the

secret methods which the ex-

pert growers were supposed to

possess were carefully protected

by locked doors and painted glass, and visitors were
seldom admitted to the houses. Yet it was evident

that in spite of the carefully guarded practices, chance
seemed to play an important part in the culture of

orchid seedlings. Rarely .were the expert growers uni-

formly successful. Of the vast number of genera

imported, only cattleyas, odontoglossums, cypripe-

diums and a few others could be grown with even a fair

assurance of regular success. Some growers were

unusually successful with one group and some with

another, but generally all were not equally successful

with all kinds. The key to this situation was furnished

by Noel Bernard who, in 1903, attempted to grow
seedlings of a hybrid between Cattleya Mossise and
Lselia purpurata under a.septic conditions and found

that the embryos swelled and formed green spherules,

but that they failed to develop further even after weeks,

and finally died. If, howevtr, the seeds were sown on
pure cultures of the endophytic fungus isolated from
the roots of these plants, the embryo developed nor-

mally, forming a spheriod body which soon produced a
cotyledon and papilla; with

long root-hairs. Further ^ 81, st
investigations, chiefly by
Bernard and by Burgeff, ^.^:^ >s^^\B)|-

2646. The mentum.

—

a, spur -like mentum of

Lycaste Cobbiana; b,

sack-like mentum of Acan-
tbophippium javanicum;

c, chin -like mentum of

Batemannia CoUeyi.

2647. Cypripedium.—s^
staminodium ; a, anther;

s, stigma.

2648.

Phragmopedilum caudatum.
—St, staminodium; a, anther;

s, three-lobed stigma.

.showed that the germination of orchid .seeds does not

occur except in the presence of the root fvingi. Even

seedlings of such little mvcotrophic forms as Cypri-

pedium and Epipactis, will" not develop vmless infected,

although the mature plants of these species are often

found without fungi anil do not recpiire their presence.
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2649. Structure of the
column of Paphiopedi-
lum Dormanianum.—a,

a, anthers; b, body repre-

senting the third sta-

men; c, stigma. Under-
neath are the remains
of the fioral envelopes,
which have been torn
away.

Tlio iiifootion of tlie orchid embr>-o takes place
tlitxmgli the siispeHsor by menus of wliich flic embryo
\V!is attached to the mitrient tis.-iuo of the ovule (I'ig.

2l>.>41. From the suspeiisor the fundus invades Ihe
cells in the lower repion of the embryo, except the
epidermis. The cells become tilled with dense inter-

woven Knarlesof hyjiha' like those
in the roots. The coils in the
inner colls mulerRO a process of

dijiestion, but tho.se in the outer
cells reuKiin intai't and send
h> plia> thnni>;h the root-liairs of

the papilla' into the .soil. New
papilla' with long absorbing
h;iirs are, soon develojietl and
the cotyletlon and leaves begin
to be ditTerentiated. After three
to four months, roots are pro-
duced and the young embryo
begins to iissume the characteris-
tic form of an orchid seedling
(Fig. 2(M.")).

I''rom these facts it is apparent
th;it for the growing of orchid
seedlings it is absolutely essential

that an a.ssociation of the seed
with the pro])er root-fungus be

brought about. In practice, this has often been accom-
plished by the sowing of the seeds on pots containing
the parent plants. This method, however, has many
disadvantages. The plants cannot be repotted while
the seedlings are growing, and the seeds are likely to
be washed away in watering, since they cannot be
readily protected by a proper covering. Better suc-
cess can be secured by the use of straight-walled glass
jars with loose glass covers. These are filled with finely
chopix-d sphagnum, which is well pressed into the jar.
The whole is then sterilized in a steam-box for one hour
on three succe.ssivc days in order to kill bacteria and
spores of molds which are likely to overrun the seed-
lings. .\fter sterilization, the jars .should be allowed to
stand for a few days. Those in which molds develop
should be discarded. The sterile jars may then be
inoculated with the root-fungus from the species of

orchid to which the seed-plant belongs.
For this purpose, portions of infected roots

.'should be cut into small
pieces with a sterile knife
and scattered over the
sphagnum seed-bed.
CJreat care should be ob-
served at all times to
avoid the introduction of
foreign spores from the
air. It should also be
borne in mind that only
the covered roots contain
the fungus, and that gener-
ally only the soft tissues

from 14 to 1 inch back from the root-tip are most
abundantly infected. A.s soon as the root-fungus has
grown through the sphagnum, the .see<is should be
sown in the jars. In the collection and handling of the
seeds, all pos.sibIe precaution should be taken to pre-
vent contamination.

While the difficulties involved in these manipulations
are con.siderable, they are not insurmountable, and it
is not unhkcly that in time means will be found to
remove many of the uncertainties which at pn^sent
attach to the growing of orchid seedlings. With the
increasing rlernand for orchids for cut-flowers and for
general florists' u.se, and the depletion of the sources of
supply of imjKjrted orchids,—especially of the rarer
endemic vaneties,—the growing of seedlings will
become more and more a matter of necessity. The jiro-
duction of new and improved varieties, anfl the preser-

2650. The pendent anther in
Coelogyne speciosa.

2651. Column of Phaius
cupreus.

—

b, cavity below
the anther; /, filament; p,
poUinia; cd, caudicle; r,

rostellum; n, stigma; u',

petaloid extension of the
dorsal part of the column
continuous with the lat-

eral wings, rd.

vat ion and multiplication of rare sorts will be greatly
facilitated when the growing of seedlings is freed from
its many uncertainties. The see<l-grown plants have
many advantages over the imported ones. They are
from the start better adapted to greenhouse conditions.
They are hardier and more resistant and can be grown
into jilants of better form. They also flower more freely

anil often can be made to bloom twice a year.

Hybrids.

One of the most fascinating phases of orchid-culture
is the production of hybrids. By the crossing of differ-

ent genera and sjiecics, numer-
ous new orchids have been
produced, many of which are

superior to the native species.

The first orchid hybrid to be
produced in cultivation was
Calanllic Dominii, a cross

between C masuca and C. fur-
cata. It was raised by Mr.
Dominy in the nursery of

James Veitch & Son, and flow-

ered in 1856. Other hybrids,

including the beautiful Calanlhe
Veilchii, apjjeared in tlie fol-

lowing years, and in 1861 the
same grower produced the first

bigeneric hybrid, Goodyera
Dominii, which was a cross

between Hsmaria (Goodyera)
discolor and Dossinia marmor-
ala. Since that time the inter-

est in orchid hybridization has
grown greatly. The number of

orchid hybrids now is between 3,000 and 4,000. Rolfe
and Hurst record twenty-three genera which have en-

tered into bigeneric hybrids, and many cases in which
three genera have entered into the hybrid. In some
hybrid genera, like La'liocattleya, the forms far out-

number the si)ecies of the parent genera.

The pollination of orchid flowers requires a little

skill and patience and a. knowledge of the parts of the

flowers described earlier in this article, but otherwise

offers no great difficulties. Only strong and vigorous

plants should be chosen for seed-bearing, since the pro-

cess greatly exhausts the plant and sometimes even
causes its death. The pollinia are mature and the

stigmas are receptive when the flower is fully open.

When it is the purpose to produce hybrids, it is well

to remove the pollinia of the plant that is to bear the

seed since the possibility of accidental interference by
the plant's own pollen is thus prevented. Even when
it is intended merely to grow non-hybrid seed, this

course is to be recommended, since, in nature, the

orchids are habitually cross-pollinated. The pollination

is easily accomp-
lished. 'To this end,

the pollen - masses
are removed from
the anther by means
of a sharp lead-

pencil or a pointed
stick and jilaccd on
the stigmatic sur-

face. In the Cypri-
pediums and related

genera, the pollen-

ma,s.ses are expo.sed,

but in most of the
other orchids the
pollen is covered
by the anther, which
can be readily re-

moved. The pollinia

can be picked up by

2652. J, column of Cochlioda san-

guinea; w, dorsal extension of column;

/, filament; p, pollinium; co, extension

of filament; sp, stipe; g, adhesive disc;

2, disorganizing tissue by means of

which the stipe and adhesive disc are

separated from the rostellum. K, two
pollinia with stipe and adhesive dis:; L,

lateral view of same.
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toviching the adhesive <lisk with the stick or lead-pencil.

Usually several pollen - m:isses will be thus withdrawn,
but !vs a rule it is best to i)lace only a single one upon
each stigma. Fewer .seeds are thus ripened but these

are better nourished and produce more vigorous seed-

lings than seeds from full capsules. The methods of

sowing the seed are the same as already described.

The nomenclature that has been most frequently

adopted (aside from treating them as direct species

names) for simple orchid hybrids between two species

of the same genus consists in the application to the
hybrid of a Latin name of specific rank but preceded
by a X. Thus Ccdanlhe x Vcitchii signifies that the
plant .so named is a hybrid between two species of

Calanthe. Sometimes non-latinized names are used, as
Cattleya x "Nymph." In the case of bigeneric or
trigeneric hybrids, the name of the hybrid is usually

formed by the combination of parts of the names of

the parents or of the whole name of one parent and part
of that of the other, as Epiphronitis (Epidendrum and
Sophronitis), Lriiocattloya (L^lia and Cattleya),
BrassocattltcUa (Brassavola, Cattleya, and LsUa).

These are writ-

ten as one word
without hyphens
or capitals at the
beginning of the
second or third

parts. For
further de-
tails concerning
orchid hybrids
xnd lists of all

known forms,
see G. Hansen,
"The Orchid
Hybrids," Lon-
don, 1895; E.
Bohnhof, "Dic-
tionnaire des
Orchid(?es He-
brides," Paris,

1895;R.A.Rolfe
and C. C. Hurst,
'The Orchid
Stud-book,"
Kew, 1909, and
Sander & Sons,
"Orchid Hy-
brids," St. Al-
bans, 1912 (?).

For other sug-

gestions on the nomenclature of orchid hybrids, see the

entries Adamara, Linneara, Lowiara.

Foliage plants.

The Physurese, a small group of orchids distributed

in tropical Asia and the Alalay Islands, with a few
species in Africa and North America, are remarkable for

their beautifully variegated leaves (Physurus, Anoccto-

chilus). The plants themselves are usually small, with

the habit of Goodyera, a North American representative

of the group. Variegated or mottled leaves occur also

in some other groups (Cypripedium, Goodyera, Phal-

a;nopsis, and Oncidium).

Historical sketch.

While the native orchids of Europe excited the inter-

est of the herbalists of the sixteenth century, the epiphy-

tic forms of the tropics did not become knowai to botan-

ists until a much later period. By the end of the

seventeenth century, a few species had been described

and figured by Rheede tot Draakenstein, Sloane, Plum-
ier, and others. In the second edition of Linna-us'

"Species Plantarum" (ITtV.i), thirty si)ecies of epiphytic

orchids are described under Epidendrum, which, at

2653. Seeds of orchids —a,Listeraovata,

b, Stanhopea Warscewiczii; c, Mormodes
Buccinator; d, M. viridiflora; e, M. pardina

var. unicolor; /, Orchis secundiflora; ff,

Stumia Loeselii; i, Octomeria lancifolia.

that time, was made to include all epiphytic orchids

from the tropics. In 180.5, Willdenow, in his edition of

the "Species Plantarum," listed 391 orchids, including

140 epiphytic species. In the nineteenth century,

through the exertions of many collectors, the number
of known trojiical orchids rose rapidly. For the descrip-

tions of the numerous
forms coming in during
that time we are chiefly

indebted to efforts of

Lindley and of Reichen-
bach.
Attempts at the culti-

vation of tropical orchids
apparently did not begin
until early in the eigh-

teenth century. The first

edition of Miller's "Gar-
dener's Dictionary," in

1731, describes twenty
native European species

under Orchis, but no
tropical form is men-
tioned. About this time,

however, plants began to

be introduced into Eng-
lish conservatories by
missionaries and officers

who visited the tropics.

In 1731, Bletia verecunda
was received from the
West Indies. The vanilla was cultivated by Miller in

1759, and was at that time fairly well known in Eng-
lish conservatories. In 1789, Commodore Gardner sent

plants of Epidendrum fragrans from the woods of

Jamaica. One of these flowered two years later and was
the first orchid flgured in Curtis' "Botanical Maga-
zine," plate 152 (as E. cochleatum) . In Martyn's
edition (1807) of Aliller's "Gardener's Dictionary,"
124 orchids, including the vanilla, were listed under
Epidendrum.
The middle part of the nineteenth century is remark-

able for the great number of new and rare forms intro-

2654. Embryos of a Lxliocattleya.

a, not infected; b, infected.

2655. Seedling of Odontoglossum.

—

a, seed; h, same some-
what swollen; c, same bursting testa; d, young spherule with

root-hairs; e, more advanced stage showing cotyledon and first

leaves; /, seedling with root and leaves developed.

duood, and for the larf^e sums often paid for striking

novelties. As early as 1855, a plant of Aerides Schroederi

brought something over $430 (G.C. 1855, page 775).

In 1875, a ]>lant of Dvixdrobium Wardianurn was sold

at Stevens' auction rooms for over $500 (G.C. 1875,
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I. page .">rt2\ and in the sanio year at the salo of the ool-

Icotion of John Russell at Maylicld a i)laiit of Saccola-

biiiin guUatiim sold for $313, one of L>afcolahiiiin Ifus-

stlliaiium for §141. and an Oncidium fptcndidiiin for

about S150 i,G.C 1S7">, II, past- Mu). In 1S7!), a fine

plant of Vanda carutca sokl anionfi; other orchiils of a

larpe collection for about SltlO (G.C. 1S7!), I, pap;
27V These are only instances witli which the records

of that i>eriod are replete. Although such prices were
realized only for exceptional plants, there w:us always
a large denianil for good plants of all types, for which
considerable siuns were paid. The iirospects of great

n?\vard caused collectors to scour every part of the

tropics, risking their lives in the mountains, jungles,

ana fever-haunted swamps. \'ast numbers of plants

were imported and man_\- died on llie voyages, or

subsequently, for want of rational treatment; but
the large importations served to pojiularize the plants

and to increase the demand for them. In time the

climatic conditions under which they grew in their

native regions became better known, and the plants

were treated more in accordance with their require-

ments. Fewer orchids arc imi)orted at the present

time, for the rewards are not so great as formerly,

and other means for multijilying the stock are su]i-

planting importation to a great extent. Yet the inter-

est in orchids is not abating, but is steadily becom-
ing more widespread. Although the large collections of

fanciers are not so distinctive of orchid-culture as
formerly in this country, the use of the plants is becom-
ing far more general. The flowers have become a regular

part of the florist's stock and thousands are annually
sold in the markets. The ease with which they are

grown, their great range of fine colors, and the wonder-
ful keeping qualities of the flowers insures them an
ever-increasing ]>opularity.

Literature.

A large and special literature on orchids has grown up.

Many magnificent folios and smaller works have been
devoted to the illustration and description of these

plants. Notable among these are "Sertum Orchi-
daceum." by J. Lindley, London, 1838, a large folio

containing forty-nine colored plates of East Indian
orchids; "The Orchidaccie of Mexico and Guatemala,"
by J. Bateman, London, 1S37-1843, an even more
sumptuous work, with forty plates, of which only 12.5

copies were pubhshed; "A Monograph of Odonto-
glossum," London, 18(54-1870, by the same author;
"Peseatorea," Brussels, 1860, by J. J. Linden; "Rcich-
enbachia," St. Albans and New York, 1888-1890,
second series 1892-1894, by F. Sander, folio, two
volumes, with ninety-six colored plates; "A Century of

Orchidaceous Plants," London, 1849, by W. J. Hooker,
a quarto volume containing 100 plates .selected from
Curtis' "Botanical Magaziii(%" "A Second Century of

Orchidaceoas Plants," London, 1807, by .1. Bateman,
contains 100 plates of reproductions from the same
work; "Xenia Orchidacea," Leipzig, 18.58-1900, by
H. G. Reichenbach, three quarto volumes containing
300 partly colored plates; "The Orchid Album," Lon-
don, 1882-1897, by Robert Warner and B. S. Williams,
eleven quarto volumes, containing .528 plates; "Illus-
trations of Orchidaceous Plants," London, 18.57, by T.
Moore, contains 10(J plates selected from the "Botanical
Regi.ster" and Sweet's "British I'lower Garden;"
"Dictionnaire Iconographique des Orchid6es," Bru.s-
seLs, 1897-1!K)7, by A. Cogniaux and A. Gooscns,
eight volumes of colored plates of flowers; and "Orchids,
the Royal Family of Plants," Boston, 1885, by Harriet
S. Miner, contains twenty-four plates with a popular
account. Two periodicals, "L. Onhidophile," Paris,
1881-1892, and "Lindenia," Ghent, 188.5-1906, were
almost wholly devoted to the illustration of orchids,
while "The Orchid Review," I^tndon, 1893, and continu-
ing, is a more popular journal devoted to the interests of

orchid-culture in general. Many plates and descrip-

tions of ordiids have api)eared in other serials like

Curtis' "Botanical Magazine" and Lindley's "Botanical
Register." Many of Reichenbach's species were
described in the "Ganleners' Chronicle." A great

many large manuals and handbooks have been pub-
lished. Among them may be mentioned "A Manual of

Orchidaceous Plants Cultivated under Glass in Great
Britain," by .lames Veitoh & Sons (A. H. Kent), Lon-
don, 1887-1894, a very comprehensive manual of two
volumes, containing many engravings; "Orchids: Their
Culture and Management," by W. Watson, London,
1890, new edition, New York, 1903, with twenty colored

])lates and numerous engravings; "Les Orchid6es
Exotiques et Lcur Culture en Europe," by L. Linden,
A. Cogniaux and G. Grignan, Brussels, 1894; "The
Orchid-Grower's Manual," by B. S. Williams, seventh
edition, London, 1894, a large manual with numerous
illustrations; and "Die Orchideen," by R. Schlechter,

Berlin, 1914, 1915, a comprehensive handbook and
manual giving the most recent taxonomic treatment
of the cultivated orchids. Besides these larger works
suited to the technical needs of the cultivator, a large

number of popular works have apjjeared. Among these
are: "Orchids for Everyone," by C. H. Curtis, London
and New York, 1910, a beautifully illustrated popular
handbook; "Woodlands Orcliids," by F. Boyle, London,
1901, a popular account of orchids with stories of their

collecting; "The Book of Orchids," by W. White,
London and New York, 1902; "Culture of Greenhouse
Orchids," by F. Bovle, London, 1902; and "Orchids,"
by J. O'Brien, New York, 1911; "Our Native Orchids,"

by W. H. Gibson, New York, 1905, a popular account,
with illustrations; and "Lilies and Orchids," by Rosina
C. Boardman, New York, 1906, contains color-sketches

of seventeen native sjiecies. Among the works of a more
technical and monographic character containing plates

of orchids should be mentioned "The Orchids of the
Sikkim-Himalaya," by Sir George King, Calcutta, 1898,

448 engraved plates (in "Annals of the Royal Botanic
Garden," Calcutta, "Volume VIII) ; "Icones orchidearum
au.stro-africanarum extra-tropicarum," by H. Bolus,

London 1893-1911, 2.50 partly colored plates with
descriptions; "Orchidaceae," by O. Ames, Bo.ston and
New York, 1905, five fascicles giving illustrations and
descriptions of new or recently described species which
had been inadequately figured up to the time of the

appearance of the work; and "Die Orchideen von
Java," by J. J. Smith, Leiden, 1905-1914, one volume,
text and one volume plates. Finally may be mentioned
the work of F. A. IJauer, "Illustrations of Orchida-
ceous plants," London, 1830-1838, an account with
thirty-five colored plates showing the structure and
morphology of the various genera.

The illustrations accompanying the present article

are in part borrowed or adapted from German sources,

as follows: Figs. 2631, 26.38, 26.50, 2651, 26.52, from
Pfitze;- in Engler & Prantl's "Die Natiirlichen Pflanzen-

familien," II, 6; Figs, 2625, 2626, 2627, 2630, 2632, 2633,

2634, 2641, 2643, 2644, 2645, 2646, from Pfitzer in

Grundz. einer Vergl. Morph. d. Orch., and Morph.
Studien ii. d. Orchideenbl. ; Fig. '2653 from J. G. Beer,

Betr. Morph. u. Biolog. d. Orch.; Figs. 2654, 2655,

from Burgreff, Anz. Tropisch. Orch. Samen.
Heinrich Hasselbring.

The general culture of orchids.

In the early days of orchid-culture, the treatment of

the plants under glass was imperfectly understood, and
with the meager knowledge of the natural conditions

surrounding them in their native habitats, little suc-

cessful progress was made for many years. The few
cultural directions to be found were in works of foreign

l)ublication, .scarcely applicable to plants grown in

houses in America, where the winters are severe and
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changeable and the heat of .summers more intense and
less Immid, necessitating a different mode of treatment.
With a more satisfactory understanding of their require-

ments, orchid-culture here ha.s made rapid advance in

recent years, and most of the best collections have
come into existence, many of which offer a very favor-
able coniparLson in fine well-grown specimens with those
of the Old World.

Orchid houses and their construction.

Various are the opinions of cultivators regarding the
proper construction of orchid houses to secure the best
results. Forty or more years ago many fine specimens
of orchids were grown without a special house, along
with general stove and greenhouse plants, and many
good plants are still found cultivated in this way, but
where a general collection of orchids is grown, four

separate houses or divisions will be found necessary to

obtain the best results. These are known as the "East
Indian," "Brazilian," "Mexican" and "New Grana-
dan," or odontoglossum departments. This is the
older terminology, but it represents a good cultural

classification.

The East Indian department requires a winter tem-
perature of 6.5° to 70° F. by night and 70° to 75° F. by
day; a few degrees' rise with sun heat will do no harm.
The temperature should be gradually increased 10°

toward midsummer and gr.adually decreased toward
late fall. This is the warmest house and is u.sed for the
cultivation of aerides, angrscums, the warmer tropical

cypripediums, phala-nopsis, calanthes, dendrobiums
and thimias while growing.
The Brazilian department should range in winter

from 60= to 6.5° F. at night and about 70° F. in the day,
allowing a few degrees more with solar heat, and a
rise of 10° toward midsummer. This department is for

bulbophyllums, cattleyas, warm epidendrums, Brazilian

Islias, miltonias of the cuneata and spectabilis sections,

Odontoglossum citrosmum, stanhopeas, and various

genera and species requiring a hke temperature.
The Mexican department is used chiefly for the culti-

vation of Coelogyne cristata, Mexican licUas, growing
lycastes, anguloas and aeinetas, many species of Max-
illaria, a large part of the oncidiums and warm odonto-
glossums, phaius and allied species which require a
few degrees lower night temperature and usually a
little more sunUght to ripen their tissue for flowering

2656. Section of a small, well-constructed orchid house
heated by hot water.

than is afforded in the Brazilian department. It is also

invaluable for resting dendrobiums and many other
deciduous and terrestrial orchids.

The New Granadan (it might now be called the
Colombian) or odontoglossum department must be
kept as cool a.s possible in summer, and in winter should
range from .50° to .55° by night and to 60° F. by day;
it is used principally for masdevallias, odontoglossuras,

more especially 0. crispum, and allied genera, disas, cool

oncidiums, such as O. ornithorhynchum and O. varico-

SJttn, lycastes in warm weather, and many other indi-

vidual species from high altitudes which require a cool

2657. Lean-to house with northern
aspect for Odontoglossum crispum and
other New Granadan orchids.

house at all seasons for they suffer from the heat of

our summer.
Styles of construction change, but the fundamental

principle in building an orchid house is to secure a
structure that can be easily heated and which has a
naturally moist atmosphere without excavating deeply,
for houses built much below ground lack circulation and
a 1m o s t a 1 w a y s

prove detrimental
to orchid-culture.

The houses (ex-

cepting the New
Granadan house)
should preferably
be built to run
north and south
with an east and
west exposure, in

order that they
may receive the
benefit of the
early morning and
late afternoon sun,

with the least
possible heating
effects from it at

noonday, thus
making little ven-
tilation necessary; atmospheric moisture will be more
easily retained in such a structure. The hou,ses may be
as long as required (with the potting-shed at the north
end to avoid unnecessary shade and protect the houses
in winter against severe north wind), and about 16
feet wide, which will allow side beds of 2,^^ feet each,
two walks of the same width, and a center pit 6 feet

wide. From floor to ridge should be 10 feet and to the
eaves 4} 2 to 5 feet. Top ventilators should extend
along both sides at ridge, thus affording protection
from du-ect cold winter drafts in airing by using the
sheltered sitle. Side ventilation is unnecessary and
often injurious, the direct drafts causing plants which
are out of condition to shrivel.

In glazing orchid houses, the glass should not be
less than 12 by 14 inches, and larger if possible. It is also

important that only the best quality procurable be
used, free from lenses which bum the leaves when
shading is removed. Plate gla.ss is much to be preferred
when it can be had, as it contains no lenses and gives a
pure even light. If this is used a size about 16 by 24
inches will be found very serviceable. Poor glass should
not be employed in any case, as it necessitates shading
long before this is beneficial to the plants.

The outside walls should be built of brick or stone
when possible, and the beds and pits within should be
of the same material, 8 inches thick and about 3 feet in

height, filled solid to the top, using stone or rubble for

drainage in the bottom, following it up with finer

material and finishing with an inch or two of fine gravel.

Wooden benches may be used if desired, often with
first-class results, by covering them 2 or 3 inches deep
with ashes, sand or gravel, but the solid benches are
more sure to give better satifaction. They give off

moisture more gradually and offer a cool footing for

the plant both winter and summer, which is essential

and natural.

Good results will follow from either steam or hot-
water heating when properly conducted. Unless the
range of glass is larga and a night fireman is kept, the
old-fashioned method of hot water under natural circu-

lation will be useful for orchid collections, using the
regulation 3 J^ 2-inch pipe, running the flows along the
back beneath the eaves and returning alf)ng the floors

beneath. (See Fig. 26.56, which fairly illustrates an
acceptably constructed house.) The quantity of pipe
required for heating a house depends upon the loca-
tion anil degree of heat desired. A slab or board should
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2658. Cross-section of New Granadan
orchid house to show solid beds and
methods of heating and shading.

N- phuini iilonR the b;iok of tlio side beds to throw the

ho:»t :\4;:iiiist the oaves and protoet tlie phmfs from direct

heat before it lias jissiiiiilateil the moisture of the

house.
The New Granadan house sliould be a lean-to struc-

turt> of northern as|>eet, with a wall of stone or briek

along the south side to protect it from solar influence :us

much a,s possible

(see Imji. 2657).

The j;la.ss should
be protected by
canvius roller
shades raised 15
or 20 inches
above the glass

on framework.
One side of the
canvas should be
tacked along the
top of the house,
and the other to

a round wooden
roller 3 or 4
inches in diam-
eter and ;i.s long
as convenient to

draw up ; the
two ropes should
be fiistened to

the ridge, carried down beneath the shade arountl the
roller, and up over the top to a single pulley near the
ends; thence through a double ])ulley in the center
and down over the top of the shade to the ground. By
these ropes the shade can be raised and lowered in

cloudy and bright weather at will. (See Fig. 2658.)
Solid beds and ]>iping similar to the other orchid
houses can be used, or as in Fig. 2658; viz., a flow and
return down each side connected with valves so that
either or both sides may be used as desired.

Sha/ling of some sort on the glass is necessary for all

orchid houses from early February until November,
and in .some eases also in the winter months, to protect
the plants from the sun. It may be of canvas, as in

Fig. 26.o9, or consist of whitewash or paint applied
directly to the glass. Whitewash made from fresh lime
is [lerhaps the best to u.se, as it is easily removed in

autumn. The first application in February should be
hght, following it with a .second coat a month later,

and, if neces.sarj', a third in July. This will wear off

gradually and in most cases should be entirely removed
in December. It is easily removed with a stiff brush.
There are also patented shadings.

The two great horticultural groups.

Orchids are horticulturally divided into two large
sections: terrestrial and epiphytal, the former embra-
cing those that grow on the ground anfl derive their

nutriment more or less directly from it; and the latter

those that usually attach themselves to rocks and
trees, and derive a greater portion of their nutriment
from the atmospheric gases and accidental deposit of

decaying leaves, or grow among the various ferns and
vines, which grow in abundance on the rocks and trees

of the moist, wooded tropics, absorbing the various
elements of their .slowly decomposing humus.

Terrentri/d orchvbt grow at various altitud('S, and are
widely distributed throughout both hemispheres, the
polar regions and arid deserts excepted. Many are
deciduoas and tuberous-rooted; some grow from under-
ground rhizomes; others are pseudobulbous and decid-
uous, while not a few have reed-like stems. E.\amples
of terrfSitrial orchids are catasetum, calanthe, cyrto-
pKxIium, most cjTnbidiums, some of the cypripediums,
disa, goodyera, govenia, habenaria, lissochilus, many
rnas/levallias, microstylis, neottia, orchis, pogonia,
perLsteria, phaias, sobralia, spathoglottis, all of which

should be sought uniler their special genus headings
in other portions of this work for cultural directions.

They differ very essentially in structure, and in many
C!i.ses require a special method of treatment for indi-

vidual jilants of the same genus, as Habenaria for

exanii)le, where some are found growing in rich, turfy
loam ex])osed to sun, while others inhabit wooded,
swampy locations.

Many species of terrestrial orchids nearly or quite
defy successful treatment under cultivation from lack

of knowledge regartling the mineralogy of their native
habitats, or from the plants being practically saprophy-
tic on certain species of decaying vegetation, or growing
only in connection with the myceliimi of special fungi,

which may assist them in making projier growth.
The hardy species, when a general collection is

growii, should be cultivated in pots in coldframes, as

many need [protection during winter and others require
shade which can be suiijilied by ]iainting the glass.

Our native hardy si^ecies, however, do best jilanted out
in a properly constructetl rockery, laid out in pockets
so that each may receive its proper com]50st.

The more tropical species—cymbidiums, cypripe-
diimis such as C. insigne, Phaius graHdifolius, P. tnacu-

lalus and P. Wallichii, sobralias and some other ever-

green species—thrive best in the Mexican or cool end
of the Brazilian house.

Ana'ctochilus, tropical goodyeras and cypripediums,
spathoglottis, and several genera of like nature,

require the same general treatment as epiphytal orchids,

with temperature of the East Indian department at all

seasons.

Bletias, catasetums, cyrtopodiums, calanthes, many
lycastes, tropical liparis and microstylis, Phaius
Humhlolii and P. tuberosus, thunias and many other
deciduous and semi-deciduous species, should be grown
in the East Indian, or warm end of the Brazilian

department, anfl during the resting period should be
placed in the Mexican department, allowing them only
sufficient water to keep the plants in sound condition.

Epiphytal orchids are found chiefly in the humid
forests of tropical countries, often along streams where
they receive their moisture in the dry season. A few
grow in open grassy situations or among brush. These
consist chiefly of climbing epidendrums of the E. evectum

section, a few oncidimns of the caulescent tj-pe (the

distance between the pseudobulbs often denoting a
year's growth), and some of the terete vandas, and
others.

Aerides, phala?nopsis, vanda and the epiphytal cypri-

pediums are distributed throughout India, Malay

2659. Method of shading orchid houses.

Peninsula, Cochin-China, Celebes, Borneo, Philippine

Islanfls, Java and some of the Oceanic islands, usually

following the moist forests of mountain ranges, occa-

sionally at high elevations. With one or two exceptions,

as Vanda aentUa, all do satisfactorily in the East
Indian department, reserving the warmest part for

phakenopsis, which, as a rule, grows nearest the

sea^level.

Angrxcums are natives of Madagascar and tropical

Africa, with one isolated species, A. falcalum, which is

from Japan. They grow in humid, shady locations,

where they can receive a copious supply of water at



ORCHIDS ORCHIDS 2393

all seasons, and are closely allied to vanda, requiring

the same general temperature and treatment.
Dciulrobiunis are most fiimmon throughout India,

Mouhuein being a central district, but they are also

plentiful and widely distributed throughout eastern

Australia, New Guinea, the islands of the west Pacific

and Oceanica under various climatic conditions. The
larger part of them, especially the deciduous species, are

subjected to long droughts and long resting periods,

but as they lose their foliage at that time their evapo-
rating surface is reduced to a minimum, and the effect

of the dr)' heat through the tlay is more than counter-
acted by heavy dews and tlie condensing vapors which
arise in the early mornings in those countries.

BulboiAyUunis and coelogjmes have their homes
principally in the mountainous forests of East India and
Borneo, where they are copiously supplied by frequent
rains. Nearly all grow best in the Brazilian department.

Cattleyas and la>lias inhabit the humid forests of the
various mountain ranges of tropical America, from
Mexico south through Colombia to Peru, the North
Amazon Valley, through Venezuela and Guiana, and
the mountain belt of eastern and southern Brazil, usu-

ally at an altitude of 2,000 to .5,000 feet, excepting the
Mexican species, L. albida, L. anceps, L. aulumnalis
and L. majalis, which grow at .5,000 to 8,000 feet, com-
monly among polypodium fern.

Cattleyas and kelias grow on rocks and trees often

devoid of other vegetation along the margins of rivers

and ravines, usually in shade, where they receive a copi-

ous supply of water from heavy dews and condensation
of morning fogs which saturate the forests during tlie

dry season, and often excessive rains while growing.
They should be growTi in the Brazilian department,
excepting Cattleya citrina, the Mexican lajlias and L.

Jo/igheana, which thrive best in the Mexican depart-

ment or warm end of the New Granadan house.

Stanhopeas are found from southern Mexico south to

Peru, ^'enezuela, Guiana and Brazil at rather low eleva-

tions, often in dense forests, the individual species hav-
ing a verj' wide range. The Brazilian house affords

them the best temperature, but they may be grown in

any of the departments with success.

Epidendrum is a large and varied genus, widely dis-

tributed throughout tropical America and in the United
States from South Carolina southward, and one of the
few epiphytal genera inhabiting the United States.

They are found at all elevations from sea-level to 10,-

000 feet or more. The writer found E. ibaguense grow-
ing in quantity on the margin of perpendicular clay

ridges fuUy exposed to the sun at this altitude in the
United States of Colombia in a robust, healthy state,

and the same species below 5,000 feet in the same con-

dition. Many of the individual species cover a wide
range of distribution. They require the same general

treatment as Itelias and cattleyas. Few species are

worthj' of cultivation except for botanical purposes.

Maxillarias cover much the same range as the last

genus, but are not quite so widely distributed. They
grow equaU)' well in either the Brazilian or Mexican
departments.
Oncidiums are distributed along the mountain ranges

from southern Mexico to Peru, in the southern and
norther portions of Brazil, chiefly along the coast, the

Spanish Main and islands of the Caribbean sea. The O.

carthaginense and O. Papilio sections are found at sea-

level and seldom above .500 feet elevation. These grow
best in the Brazilian house. Nearly all of the other

species may be growm in the Mexican department, except

a few, such as O. cucullnlum, O. Fhal^iiopsis and the O.
macranlhum section, which arc found at high altitudes;

these should be growii in the NewCiranadan department.
Odontoglossums follow the higher wooded movmfain

ranges from southern Mexico, Cental .\merica and the

Central .-\ndes of ("olombia south to Peru and the

northwestern portion of X'enezuela, all at high altitudes.

They usually grow in the moist shady forests, where

the "rainy season is long continued or condensing fogs

and dews are very heavy, keeping many of the species

in an almost perpetual state of saturation, their only

relief of excessive moisture appearing to be from the

frequent heavy winds that prevail in these regions. The
Mexican species grow well in the cool end of the Mexican
department, while those of the 0. hilco-purpureum and
0. crispuin tj-pe require the New Granadan house.

Lycastes are distributed from southern Mexico to

Peru along the mountain ranges, usually at an altitude

of 4,000 feet in rather shaded locations; they are most
common from southern Colombia to their northern

limit. L. tclragona is from southern Brazil and far

removed from the general area of distribution, with

little resemblance to any other species. Its 4-angled

monoi)hyllus pseudobulbs produce semi-pendent scapes

carrying often as many as eight flowers, not unlike a

cymbidium in general appearance. Lycastes grow well

in either the Mexican or Now Granadan department.

Selenipediums are the South American representa-

tives of c>-pripedium. They are distributed from Costa
Rica south to Bolivia, through Venezuela, Guiana and
eastern Brazil, from .3,000 to 8,000 feet elevation, in

wet marshes and on the branches of trees in shaded
forests, in all cases where they get a bounteous supply

of water at all seasons. The Brazilian or Mexican
department suits them equally well.

MasdevaUias, restrepias, and pleurothallis grow at

high elevations in Venezuela, Mexico and south to

Peru, with a few in the Organ Mountains of Brazil,

their principal center being Colombia near the odonto-

glossum district. They always follow the mountain
ranges, growing on trees, rocks and on wet, marshy
slopes, in extremely wet locations. The chimsera sec-

tion is foimd at the lowest elevation. They all grow
best in the New Granadan department.

Newly imported orchids.

On arrival of cases of orchids from their natural

habitats, they should be carefully unpacked as speedily

as possible, in an isolated room where insect pests that

often arrive in the cases may be destroyed, and laid

carefully and loosely against one another, on the bench
of a shady well-ventilated house or packing-shed.

Should they all be found in good condition, the pseudo-
bulbous species, such as cattleyas and kelias, should be
hosed over thoroughly and allowed to remain for about
a week, at the end of which time they should be exam-
ined for any signs of decay and bruises. All such parts

should be removed with a sharp knife. The plants

should be cleaned and sponged to remove dust, potted

or basketed, as the case requires, and placed in a shady
portion of their respective departments, allowing them
sufficient water gradually to start them into action,

after which time they will require the same treatment
afforded estabhshed plants of their kind.

Cypripediums, masdevallias, phala?nopsis, vandas,
the batemannia and bollea sections of zygopetalum and
other non-pseudobulbous genera should be placed on
damp sphagnum in a well-shaded airy department for

a week or ten days, without syringing, until it is ascer-

tained what amount of damage they have received in

transit. After sponging the leaves carefully and remov-
ing any decayed and bruised parts, they may be potted

and basketed, and removed to their proper quarters,

watering sparingly until they start new action.

It is customary in some establishments to hang newly
imported orchids by the roots, tops down, from the roof

of the house or beneath the benches until they show
signs of new action, but they invariably .suffer more or

less from this practice and are better treated as above.

Pols, baskets, and supports.

Many orchids are Tjest cultivated in the ordinary
earthen pots anrl pans, more especially terrestrial
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sjvcios sind ;\ few of the opiphytiil kinds, whicli grow on
rxH'ks in niiirshos. and among quantities of luinnis and
fom ixHits. Most of the o|ii])iiytal speeies. liowever,

iuxhI sjiociiU striietures'that will admit air to circu-

late freely to the roots; otJierwise, those are liable to

decay through excess of

water if confined in close

pots when inactive in win-
ter, which must eventu-
ally weaken the constitu-

tion of the plants.

The best and most
practicable ])ots and bas-
kets are shown in Figs.

2G00 to 2661. Fig. 2060
shows the orchid basket
most commonly used; it

is the best adapted for

the general culture of cat-
tleyas, coryanthes, dcn-
drobiums, epidendrums,
Uelias, masdevallias of the
chimiera section, oncidi-

ums, and most orchids
with pendulous fiower-

2600. Commonest and best
style of basket for general cul-

ture of orchids with pendulous
scapes.

scapes. They may be made of cedar, teak-wood,
c^-press, or any durable wood. The wood is cut into
square (or round) sticks of any length desirable and
in proportionate tliickness from J^ to 1 inch, and
carefully perforated at each end. Through the holes
is inserted a strong -n-ire, which is looped at the
upper end when finished in order to receive the wire
hanger. These baskets may be as deep as desired,
but three sticks on each of the four sides are usually
enough for most orchids, with two or three placed
crosswise through the bottom, to hold the compost.
The hanger is made by twisting together and bending
down in the middle two pieces of galvanized or cojjper
wire, thereby forming four ends to insert in the basket-
loops and a loop or hook at the top by which to
sus|)end it.

The orchid cylinder (Fig. 2661) is very useful for
standing on the bench or pit, and is used for renantheras,
aerides, vandas, angr^cums, epidendrums, and many
other tall plants that are too tall or difficult to suspend.
Cylinders are made in all sizes and any diameter
desired, with either square or round sticks. They are
bored a short distance from the ends and a ^vire inserted
through them, with a small block between each stick,

to make an opening for air. When large enough the
=ides are brought together and fastened. The depth is

adjusted by movable cross-pieces.
The orchid raft (Fig. 2662) is made

in much the same way as the cylinder,

but is left flat, with the openings be-
tween do.ser together. Oblong-square
blocks of hard, rough wood, an inch or

thick, answer much the same pur-
The orchid raft or block is very

.1.-. 1 ul for many species, suchas Catlleya
cilrina, barkerias, Epidendrum falca-
tum, DendroUum Jenkinsii, Onddium
Limminghii and O. Papilio, scuticarias
and the like.

The earthen ba.sket (Fig. 2663) is useful when the
compost is fine and when the roots do not retjuire much
atmospheric action; also properly to mature tissue in a
few terrestrial species, thereby inducing tht^m to flower
more freely. The eartfien ba.sket is especially useful
for afrinctas, peristerias with pendulous scapes, stan-
hopeas and others; it is made with ovate openings
around the sides and a round one in the center to admit
jjendulous scapes.
The f)f?rforated pan (Fig. 2664) is usually made only

in small .sizes and ased for bullKjphyllums, the concolor
t>'pe of cypripedium, dendrobiums, and many other

.-jTf."

1

2661. An orchid

cylinder, tised for

very tall species.

2662. An orchid

raft, used for much
the same purpose
as the cylinder.

small-growing s])ecies that do well suspended from
the roof.

The i)erforated orchitl pot (Fig. 266.5) is for bench
use and is useful for many ciiiphytal orchids that are
not to be suspendeil, the perforations or holes supply-
ing abundant air to the roots, a
safeguard against losing them through
overwatering in winter.

Figs. 2666 and 2667 show the
standard earthen jjot and pan for

terrestrial species. They should have
the tlrainage holes made on the side
at the base, instead of directly under-
neath, as a iireventive against earth-
worms entering from the benches.

Potting of terrestrial orchids.

Terrestrial orchids as a rule grow
best under jJot culture. Potting
material for the following genera

—

acantheiihippium, bletia, calanthe,
cymbidium, Cypripedium insigne and
most of the hardy species, cyrtopo-
dium, habenaria, liparis, microstylis,

peristeria, phaius, pleione, sobralia,

thunia, and some others—should con-
sist of about one-third each of chopped sod with some
of the fine soil removed, chopped Uve sphagnum and
leaf-mold, adding a little ground bone for some of the
strong-growing kintls. One-third of the pot space
should be devoted to clean drainage, covered with
sphagnum or rough material to keep it open. After
removing all decayed parts, the roots should be care-
fully distributed and the compost worked in gently but
firmly around them, leaving the surface a Uttle convex
and slightly below the rim of the pot as in Fig. 2666 (the

dotted lines denote drainage required). The convex
surface gives the rhizome an opportunity to dry out
frequently, thus avoiding fungi, which are troublesome
to .some species.

In reiiotting terrestrial orchids, sufficient pot room
should be given to last a year or two if possible, as they
dislike to have their roots disturbed oftener than is

necessary. The best time to repot is just before the
rooting period, or when they are starting their new
growths in spring. The deciduous species of calanthe
can be easily increased at this time, if desired, by
removing the old bulbs and placing a number together
in a pan or shallow box, covering them partly with com-
post and jilacing them in a warm house imtil they start

action, after which time they should be
potted as desired, two or three together.

Ancectochilus, arpophyllums, cypripe-
diums, disas, goodyeras, spathoglottis,

and many allied genera, grow best under
I)ot culture, but otherwise require com-
post and treatment similar to the epiphy-
tal kinds.

Potting, basketing, and compost for ejnphy-

tal orchids.

The roots of epiphytal orchids are

usually very porous, and many are cov-
ered with a corky substance (velamen),
capable of absorbing and retaining water
for considerable time. In their native

homes a great many of the roots are

aerial or grow in loose, fibrous material,

such as moss and the fine roots of poly-

podiums and other ferns, where they
have free access of air at all times. It is important that
they receive similar treatment under cultivation so far

a.s is consistent with the difference of their environ-

ment taken into consideration. Thus it is apparent
that one of the special features in the culture of

ei)iphytal orchids lies in the proper selection of eom-

2663. Earthen
basket, for
stanhopeas
and other or-

chids, whose
pendulous
scapes issue

through the

holes in the

bottom.
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2664. Perfo-

Tated pan,
adapted to small

orchids that do
well when sus-

pended from
the roof.

post and the method of potting and basketing for the
best results in aftor-ciiltivation.

Peat fiber, s])ha^nuiii iiuiss and leaf-mold constitute

the principal materials of good compost, usually lasting

one or two years without renewal, which is important,

as the roots suffer more or less in being
disturbed. By peat fiber is meant the

fibrous roots of various wUd ferns, with
the fme soil removed by first chopiiing

it into small pieces, then rubbing it

across a coarse sieve. The several species

of osmunda furnish us with the best

orchid peat. {SeeOsmundine, page 2414.)

The sphagnum moss used for orchids

should consist of Sphagnum squarrosum,
S. macrophyllum and the coarse-leaved

species only; S. acutifoliutn and other

weak-growing species should never be
used, as they soon decay and are detri-

mental to the roots.

Leaf-mold is made from decomposed
leaves. The leaves of almost any tree

will do, but those of hardwood trees are most desir-

able, especially oak. When collected in the fall the

leaves should be heaped up to decay for a year or more,
and turned over at least twice within that time.

Charcoal is the best material to use for drainage and
for mixing or interspersing with the compost. It is

best made from hardwood and should not be over-

burned. Broken potsherds are often used, but they are

not so good; being porous, they either absorb too much
water at times or become over-dry too often and are

hable to prove injurious. Charcoal is Ughter in weight,
and contains more useful properties.

Where closed pots are used, nearly one-half of the
space should be devoted to drainage and the remainder
to compost, consisting of about equal parts of peat
fiber, chopped sphagnum and leaf-mold for most
genera, adding a few pieces of charcoal in potting, and
a piece beneath the rhizome of the tender ones. Care
must be exercised in potting to distribute the roots

properly and make the compost moderately fum about
them, leaving the finished surface convex, to throw off

surplus water and protect the rhizome from an over-

abundance of wet. Top-dressing with live sphagimm
is beneficial to many orchids, such as Odonloglossum
crispum and allies, and gives the surface a neat appear-

ance. Fig. 2668 illustrates a finished pot, the dotted line

in Fig. 2666 indicating the amount of drainage required.

When perforated or open-work pots or baskets are

employed, no direct drainage Is necessary. Rough,
broken pieces of charcoal should be freely used in the

compost while potting, as it helps to keep the mass
firm and the roots of nearly aU species attach to it

freely; also it lessens the quantity of compost and so
modifies its texture as to allow it to dry
out more readily than when packed in a
solid body.

Cattleyas of the C. intermedia tj-pe,

coryanthes, cj'pripediums of the C. Lnwei
and C Stonei sections, some dendro-
biums, Oncidium carlliagiTiense, 0. cris-

pum, O. macranthum, 0. Papilio and
their allies should have the leaf-mold

omitted, while aerides, phalaenopsis, sac-

colabiums, vandas and kindred genera
require only chopped live sphagnum and
charcoal as a compost.

2665. Perfo-

rated orchid
pot, adapted
to epiphytes
which need
plenty of air at

the roots and
are in danger

of over-water-

ing.

Watering, humidity.

It is impo.ssible to lay down any hard
and fast rules for watering orchids.

Watering is a very important operation and requires

more or less practical experience, connected with a

knowledge of the general conditions surrounding the

plants in their native homes. As a rule, most orchids

2666. Stand-
ard earthen pot

for terrestrial

orchids, with
drainage holes

at the side in-

stead of at the

bottom.

need a liberal supply while growing, but the condition

of the plant and compost and the manner in which it

is potted or basketed have much to do with this.

The evergreen terrestrial species, which grow chiefly

in loam fiber, as cymbidium, Cypripediwn insigne,

phaius, sobrahas, and others, require

water whenever the surface of the com-
post is becoming dry, with occasional

light overhead syringing in fine weather,
which will assist in keeping down red-

sjiider, thrips and other pests. An occa-

sional application of weak liquid cow- or
sheep-manure is of great benefit while
the plants are growing.
The deciduous species have a decided

period of rest, at which time they are

practically inactive and need very little

water, enough only to keep the stems
and pseudobulbs in sound condition.

When growdng, however, they require a
good supply and should have a thorough watering to

the bottom whenever the soil is becoming dry, but
should not be kept in a wet condition at all times, or

the soil soon becomes sour and infested with worms,
under which condition no orchid can do well.

Epiphytal orchids, or a greater part of them, in their

native habitats grow in locations where heavy rains are

frequent or of almost daily occurrence in their growing
season, and where condensing vapors settle on them
like dripping rain, while the early morning fogs rise

among the forests, charging the atmosphere almost to

saturation in the early part of the

day in the resting season. Such spe-

cies as are subjected to a severe dry
resting season are often deciduous
(see Dendrotjium, and also, page 2393).

Many of the extremely alpine species,

such as the masdevallias and Odon-
tnglossutn crispum, are subjected to

two annual rainy seasons, and where
these seasons are much prolonged it

has been observed that the last-men-

tioned species in its native habitat mature as many
as three pseudobulbs in the year. Thus the pseudo-

bulb is no indication of annual growth, but a reservoir

of supply in case the plant is overtaken by severe or

sudden droughts, each pseudobulb being .supplied with a
mature secondary bud for further reproduction should

the proper lead be destroyed.

Such genera as aerides, cypripediums, masdevallia,

vanda, and the like, which have no pseudobulbs, rely

more or less directly on a daily supply at all seasons.

These, with many of the extreme alpine species, should

have a liberal supply of water at all times.

Many of the pseudobulbous kinds, including cattleyas

and lajlias, are also constantly in action

perfecting new roots or maturing their

flower-buds, after the pseudobulbs are

completed and they are apparently at

rest. For this reason careful ob.servation

of each species is necessary to make their

cultivation successful.

Under basket culture, there is least

liability of injury through overwatering,
and excepting kinds like the oncidiums
and dendrobiums (which need a drj' and
cool resting period to induce them to

flower), and deciduous species at rest,

nearly all should receive a good sui)ply

of water, weather permitting, whenever the compost
is becoming drj', with frequent sjTinging overhead in

fine weather, when the tem[)erature is normal and ven-
tilation can be given. A .stim\ilant of weak sheep- or
cow-manure applied occasionally to plants in action

will benefit them.
On cold, cheerU'Ss days, when the temperature is below

2667. Standard
earthen pan for

terrestrial orchids,

showing side drain-

age holes.

2668. Method
of potting an
epiphytal or-

chid, showing
the raised and
round top of

sphagnum.
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26<». Newly
germinated
seedling \Pha-
ius hybridus).

2670. Three
months from
seed,and ready
to transfer to a
pot. (Paphiope-

d i 1 u m insigne

var. Sanderse.)

iionn:il aiui the atnios^iliero is ovorcharpoil with mois-

tun\ vory liltio waloriiii; or ilam|iing {.< lU'odod, and
unless it Ih' .-innie particiihir .six^eies whicli cannot endure
drying, or tiny stvdUnpi.lt is safest to withhold water,

as at these times the stomata eea.se aetion and the
phuits become overcharged with water:

I thus those with weak constitutions and
J« immatuiT growths are liable to attacks
^^ of wet-spot and rot. The best means of

counter.-iction in such civses is to ai)i)ly

tire heat and ventilation. .\ close staf;-

nant atmosphere is always to he avoided.

.\s a safeguard against excessive

changes in humidity, a hygrometer should

be kept iii each department to ascertain and regulate

the degnvs of moisture, especially during fall and winter.

When overabundant, moisture can be reduced by ap-

plying fire lieat and ventilation, and if insufhcicnt by
wetting down the paths and shelves, or

pits, and reducing the ventilation. Well
regulated departments shotild be kept jus

near :4S possible to 70° or 7.5° through
the day or 80° to 85° with free ventila-

tion, and about 80° at night. Just after

damping and watering, it will often rise

to 8.5°, but this is of no consequence, as

it soon recedes. Orchids at rest, such a.s

calanthes and dendmbiunis, should be
held at 0.5° to 7.5°. In no ciise, where it

can be avoided, should it go below 00°

nor ri.se above 90° for any length of time,

as serious results are very liable to follow.

Ventilation.

The ventilators should extend the entire length on
both sides of the ridge, and be .supplied with the best
modem lifting apparatu.s. Extending them continu-
ously along the roof necessitates raising them but a
small height to afford proper circulation to the plants

and egre-ss of overheated air, without losing too much
moisture. Having them on both .sides a,s.sists in avoid-
ing direct drafts, by using the side protected from the
direct wind.

.\ir must be given at all times, when possible, to

keep the atmosphere active, as well a.s to lower tem-
perature, also to reduce the density of moisture when
excessive in close, inclement weather and during the
night. In bright weather ventilate enough to allow
egress of the heated air.

It is customary with some cultivators to close down
ventilators in wet weather and during the night to help
retain heat. This is a serious mistake. It may show
no visible injury in bright weather, when the density of

moisture in the atmosphere is at a minimum, but this

bad practice surely accounts for the decaying of many
young growths, which are lost during wet, close and
cloudy nights.

I'ropagation.

Many species of orchids can be propagated by
divi-sion and by cuttings. This is iLsually resortc'd to
when it Is desired to increa.se the stock of rare and

unique species and
varieties. With
the more common
species, however,
it is cheaper and
better to buy
freshly imfjorted
stock, if it can be
had, as it often
requires two, three
or more years to
bring the young
idants up to the
flowering stage.

2671. Eight months from seed.

'Phaius Wallichii.;

The pseudobulbous specues, such .as cattleyas, odon-
toglossinns, co'logynes, are propagated by cutting part
way through the rhizome three or more pseudobulbs
behind the lead with a shar]) knife. This will usually

retard the sa|) ami force the dormant eye behind the
cut to grow. '^I'he back portion may then be removed
and potted or basketed separately, or left on the plant
to mature the new growth, and be removed when it

starts action the following season.

With the deciduous calanthes, the old bulbs should
be removed when jiotting them in sjiring and put, sev-

eral together, in pans or flats and partly covered with
sphagnum or jjotting compost until they start to grow,
when they should be potted in the regular way. Thu-
nias are easily propagated after the young growths are

well advanced, by cutting the last year's stems into

pieces 4 or 5 inches long and inserting the ends in

choijped sphagnum and sand, placing them in the propa-
gating-house until they grow, when they may have
their normal heat. Dendrobiums are managed in much
the same way, or the old canes can be laid on wet
sphagnum, when many will produce new growths from
the side eyes on the nodes. Aerides and v.indas are

increa,sed by removing the upper portion with a sharp
knife, leaving a few roots and at least a foot of stem to

each top. The old bases of the stems usually break new
growths freely, often producing several new shoots
from each. Cypripediums should be divided between
the older growths, leaving at least one old growth with
each lead, and potted separately, allowing them a little

extra moisture until they start to grow. Masdevallias
and allied genera can be separated in the same manner,
leaving several leaves and one or more new growths or

leads to each piece. All species should be propagated
at the commencement of the growing season.

Reproduction of orchids from seed.

The reproduction of orchids from seed through cross-

ing and hybridizing has been conducted for many years
successfully by a limited

number of hybridists, jirinci-

pally abroad, and it is only
within about twenty -five

years that it has received

much attention in .America,

but in th.at time very many
beautiful hybrids have come
into cultivation. Many of

our establishments, both
private and commercial, are

now paying much atten-

tion to this branch of orchid
culture, with varying degrees of success.

The seeds germinate best when sown soon after

maturity, and many lose their vitality in a few months if

kept too dry and warm. When sowing the seeds, the

best results are often obtained when they are dusted
on the surface of pots or baskets containing a plant of

the same genus as the seed and carefully watered with

a very fine rose until they become attached, watching
carefully for snails, slugs, and depredators in general

that infest the compost. The pots or baskets should

have a favorable-looking .surface, with the compost
in good condition, firm and free from fungi. Use pots

or baskets that will not have to be disturbed for a

year or more, as it often takes that length of time for

the seedlings to come through. Seed sown in early

spring seems to germinate soonest. The writer has had
selenipedium seedlings up in three months from sow-
ing, and again has waited for cypripedium twenty-
three months before the .seedlings appeared.

After the seedlings have perfected two or three

leaves it is quite safe to remove them to small pots,

.singly, or several to a small pan, using compost of the

same material as that for the parent, but cut a trifle

finer. Many tiny seedlings are lost shortly after germi-

2672. A year from the seed.

(Cattleya intermedia X C. la-

biata.)
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2673. Thirteen months from seed.

tCypripedium.)

nating, through the soil becoming sour or through
fungi. \^'hon thus attacked they should be transferred

to other pots or biuskets not infested,

A newly germinated seedling of Phaius hybridus is

shown in Fig. 2669. Fig. 2670 is of a three-months-old
seeilling of Cypripedium
insigni; var. Sanderse, in

proper condition to be
transferred to a pot; Fig.

2(571, eight -months -old

plant of Phaius ^Yal-

lichii; Fig. 2672 a twelve-
months-old hybrid cat-

tleya (C. intermedia x C.
labiata) ; Fig. 2673 a
cypripedium thirteen
months old; Fig. 2674 a
two-year-old hybrid be-

tween a cattleya and lEclia (C. intermedia x L. prsestaiis).

The raising of orchids from seed shoud be encour-

aged, and shoukl enlist the energy of every orchid-cul-

turist, not necessarily for the proiluetion of hybrids, but
also for the reproduction of rare sjiecies and varieties,

and to save a number of species that are ftist decreasing

or becoming extinct in their native homes. A.side from
the financial inducement offered the commercial grower,

it will prove instructive to the botanist and afford

pleasure and pastime for the amateur.

Diseases.

Orchids are subject to many diseases. Those having
importance from a cultural standpoint and most
troublesome to the grower are known as wet-rot, dry-

rot and spot. Wet-rot is brought on by an overmoist or

stagnant atmosphere, and is usually first detected by
a semi-transparent appearance of the parts affected,

which soon become dark brown. It spreads slowly

along the tissue. If noticed at the commencement, it

can be readily checked by slitting the epidermis with a
sharp knife and removing the plant to a more airy

position in the house for a few days.
Dry-rot is caused by a fungus which attacks the

rhizome of the plant. It is often produced through
burying the rhizome or base of the plant with compost.
Cypripediums are subject to it. Large, healthy growths
when attacked quickly show a sickly pale color in the

foliage, which, on examination of the base, will be found
discolored, and with a light brown apix'arance. If the

portion attacked is quickly removed with a sharp knife

it will usually give no further trouble; otherwise it will

travel through the entire rhizome and destroy the plant

in a very short time.

Spot comes from various causes: the appearance of

small dark brown spots on the succulent leaves and
pseudobull>s is usuallj' an indication of cold and over-

watering. Sjjot also arises through weak tissue, espe-

cially in phala-nopsis, saccolabiums and angra;cums
during winter, which have been grown too warm, shady
and moist. The affected parts should be slit with a

sharp knife and a little flowers of sulfur should be
rubbed over the wound. When they make new growth
the plants should be placed in a brighter and more airy

position to induce a better growth. The brown dots

which make their appearance on the leaves, especially

at the apices and on new growths of deciduous and
plicate-leaved si)ecies, indicate either lack of .sufficient

water at the roots or an over-dry atmosphere, both of

which conditions can be ea-sily changed.

Snails and insects.

Orchids are attacked by many forms of snails. Insect

pests are a great annoyance to the cultivator. They
can be kept in subjection only by constant attention.

Slugs and shell .snails are very destructive. If allowed

to increa.se they devour young shools, roots and flower-

buds. The best means of capluring them is to place

saucers of dry bran on the shelves among the pots,

and look them over morning and evening. By this

means many will be destroyed. Various species of scale

insects attach themselves to the leaves, pseudobulbs
and rhizomes of nearly all species of orchids, and can

be eradicated only by the use of a soft brush and wash-
ing with a sponge and water. A httle whale-oil soap

added to the water is of great assistance, and also useful

in destroying red-spider, green-fly and yellow-fly. Black

and red thrips attack the young growths of many
species and often become very troublesome. Furniga^-

ting the houses with tobacco stems lightly about three

times during the week will soon cause them to disappear.

Fumigation is also a sure remedy for green-fly.

The cattleya fly is veiy injurious to young growths
of cattleyas, la-lias and .some epidendrums. The flies

lay their eggs in the very young growth at the base,

causing an enlargement which is easily distinguished.

The only remedy is to remove the growi:h and burn it.

The mature fly can be eradicated by fumigating the

house with tobacco stems about three times each week
during early spring.

The dendrobium beetle larva burrows in the stems of

various .species of the genus, and is detected by a small

discolored spot. There is no remedy, except to cut

away and destroy the parts attacked. A pest much more
to be dreaded is the dendrobium mite, which perforates

the canes and rhizomes of dendrobiums and many other

orchids, laying a number of eggs in each perforation.

On hatcliing, tiiese eat away a part of the plant around
them, causing that portion to decay. They can be
found only by careful and close observation, and this

often after the plant is beyond redemption. There is

no remedy but cutting them out, and unless the plant

attacked is valuable it is

best to bum it and keep
the pest from spreading.
Mealy-bug is usually not

very troublesome to orchids.

It is readUy seen and de-
stroyed withoutmuch injury

to the plant.

Roaches are usually very
troublesome, and hard to

eradicate, as they feed at

night and remain hidden
through the daytime. They
destroy roots, growing shoots and young flower-buds
and scapes. Bran, jiowdered sugar and paris green,

mixed together and placed around the houses in saucers,

will usually keep them in subjection, and they should
be hunted down at night by the aid of a lantern.

Many can be caught in this manner.
Sow-bugs or wood-lice are usually common in every

part of orchid houses, pots and baskets. They do a
great deal of damage to young leaves, roots and the ten-

der portions of flower-scapes. The paris green mixture
used for roaches is very effectual in reducing their

number, but it is impossible to be entirely freed from
them. Robert M. Grey.

Hardy orchids.

Many of our native species of orchids are very beauti-

ful, and some are easy of culture, given suitable situa-

tions as to soil, moisture, and, in some instances, .shade.

It seems almost impossible to tame these wildlings, ia

the sense of making them border plants; the desirable

situations are shady moist places in the woods for the
habenaria-s, Galeorchis (Orchis) spectabilis, listera, and
goodyera. Moisture, however, does not mean a stag-

nant condition of the soil, but slight depressions that
arc preferably al)ove the level of surrounding soil, so
that drainage is secure.

The two-leaved habenarias, such as H. Hookeriana,
H. orbicidata, II. blcphariglottis, and H. dilatata all occur

2674. Two-year-old hybrid

between a cattleya and l£elia.
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in shady \vix>ds. One seliioni timls more tlian an iso-

latoil six^cinion or two, but tlu-so may be easily trans-

I>l:uitiHi after their llowering iierioil. taking eare to keep
the Heshy tubtT-hke mmli root intact. II. psycodiKisa,

lw(r}ihint and is often foinid in colonies, and this species

is wiilely distributed. //. ciliaris prows in bogs in great

numbers, mid, when in bloom, the bright orange-colored

flowers m:iko a beautiful display in late sunnner. //.

Jifiihriiila is also a vePi' showy bog-jjlant, enjoying the

full sun. The arethusa often colors New England wet
pastures a bright rose-purjjle in early summer where it

IS foxmd in quantities very unusual in orchids; it

requires verj' careful handling in digging when trans-

planting. Some of the soil .should be dug with the plant

to ensure its growing, and the same is true of the caloiin-

con and pogonia, which also have ])retty pink or piu'ple

flowers. Good success has been had in establishing

colonies of goodycr.as on shady banks; the three species,

C. nfMns, G. pubiscrns. and (7. Menzicsii, which are

ver>- conunon in the North woods, have beautifully

variegateil leaves prostrate on the ground, and when
in bloom are :»s pretty as the spiranthes, and a colony
can readily be established.

The species of spiranthes are also easy to naturalize.

It is found, however, th.at these ]ilants appear to bloom
biennially; one sea-son the dry fields will be dotted with
the pretty white flower-scapes, and the next year not
one is \-isible. They have been tlug in large numbers,
but do not bloom the next year; it seems they require

a year in which to recuperate. The common species

are Spiranthes gracilis and <S'. cernua, both very easily

naturalized, as the roots can be dug with a little soil

attached. Aplcclrum hijemak, found but rarely, is

easy of culture and transplanting, owing to its having
bulbs like many exotic species. The bare flower-scape
ari.ses in early summer, and afterward a single broad
evergreen leaf apjiears to mark the place. Liparis
liliifolia al.so has fleshy bulbs above the ground, is easy
of cultivation and when the purplish lipped flowers are

open, a little colony is vcr>' pretty and interesting.

The cypripedivims arc the best known and most
sought of native orchids, C. spectnhile is becoming rare

and more difficult to get, but there are plenty of ]3laces

in the remote North woods where it is still found in

quantity. This plant is usually regarded as a bog
habitant, but it occurs also on the slopes of shady
ravine.s. ('. puhesccns is foimd in the same situations,

and ('. parviflorum, the smaller yellow species, is a
bog-i)lant. .\11 these are e.a,sy of cultivation if moisture
is secure. They are found at times where it seems to be
very dr>' at the roots, but an examination proves that
there is seepage from above that provides the neces-
sarj' moisture, and gives a clue to their culture. In the
ravines on the shady slopes, cypripediums reproduce
themselves from .seeds to a greater extent than is suj)-

posed under cultivation, and the pretty yellow and
pink flowers are much admired and sought. C. parn-
fiorum is exceedingly fragrant when in bloom. C.
acaulf;, the common red-and-brown species, is not so
tractable, but on sloping banks in partial shade they
have flowered for two years and seem to be estahli.sherl.

Two other species, C. arUdiinmi and C. aindidiim, are
hard to obtain, and more difficult to grow than the
others, but with care and study of their natural con-
iitions, it is probable that success may be attained
ith them. There are several Pacific coa,st cypripe-

diums that have not proved tractable. Possibly they
are hardy in the East imd(-r proper conditions; this is

the ea."*; with Epipactin RoyUanii, and ('. cniijorninim
and (.'. rnonUinntn are valued in gardens abroad. There
are als^j nonif. fine new species from C'hina and Thibet
that give promi.w anil have iUiwcrad in Massachusetts
gardens from roots brought home by Wilson. We may
yet »ee these widely distributed. There seems to be no
if;roi(lfu\ example of hybridization among our native
c>-priped»;s; it has been attempted many times, and it

is strange, in the light of the numberless crosses made
among the exotic species, that oiu-s remain true even
to themselves, and caiuiot be mixed.
There arc maTiy small gardens in which the study

and culture of hardy orchids might well be taken up,
together with that of the ferns. The same conditions
might be made ideal for both in a very limited area.
It is essentially an occupation for the amateur, for the
idiosyncrasies of the i)lan(s are numy. One must have
the liking for exiiloration of the woods and bogs where
the jilants grow, and ])rcfcrably gather the roots one-
self. In no other way can the s])ccial requirements of
each species or even each individual be studied and met.

E. O. Orpet.

The culture of epiphytal orchids in Florida.

The greatest trouble in the cultivation of epiphytal
orchids on trees in southern Florida is in getting them
completely established in their positions on the branches
or tnmks. In a natural state, the seeds of orchids,
which are exceedingly fine, are carried largely by the
wind and scattered over the trunks and branches.
Those that alight in suitable places germinate and send
their roots over the surface of the bark and in time
become flowering plants. In artificial culture the
plants already grown are jjlacetl on the trees, and unless
this is done right and they have proper care for awhile,
until they become established, but few will live and
do well. Indigenous ort^hids are very abundant on
the trees in the hammocks of south Florida, both spe-
cies and individuals, there being known at present
not less than twenty native species in this region. One
of these, Epidendrum conopseum, ranges throughout
the northern half of the state and into South Carolina,

Georgia, and Alabama. Another species, E. tampense,
is distributed over most of the peninsula, a:id these
are endemic. The others are confined to the lower part
of the state and are found in the American tropics.

Strong, healthy jjlants should be chosen and the
potting material cleaned out from the roots as much as
possible. The roots should be spread out, and a little

sphagnum placed over them; then drive a small nail

through a strip of mosquito-wire netting and into a
tree where it is desired to place the orchid. Then place

the roots of the plant against the tree clo.se to the nail,

adjust the strip tightly over them and nail through it

into the tree on the other side. It may be best to put a
second strip acro.ss, as it is absolutely necessary that

the plant be firmly fastened, for if it is at all loose it

never will do well. It should be watered at the time
of planting and at intervals of a day or two, if the
weather is dry, until it is established.

Orchids should be put on trees that have firm bark
which does not scale off. Live oaks are ideal trees and
red bay {Pcrsca carolinensis) is good. They may be
placed on smooth-barked trees but the rough-barked
are i)referable. Wild rats arc often abundant and when
orchids are placed on slojjing or horizontal surfaces

they destroy the plants; therefore, fasten the jilants to

vertical stems. They may be grown in high or low ham-
mock or on cultivated trees; in fact, in any location

where the air is not too dry or the plants are not too

much exposed. They may be kept in pots of leaf-mold

under a slat-house.

Sometimes orchids are attacked by what is appar-

ently a fungous disease, which operates suddenly and
fatally. The sheaths, pseudobubs or leaves at first

become .almost .semi-transparent, looking as if they had
been frozen; then they turn brown and the plants

die. So far, dendrobiums have not been attacked but

cattleyas and the thick-leaved oncidiums have suffered

greatly. If noticed before the disea.se has progressed

far, the sheatlis of the leaves .should be strijiped off, the

plant sprinkled with water and well dusted with sulfur,

and if this is washed off by rain, applied again.
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The coolhouse orchids have totally failed after

repeated trials. But most of the cattleyas, the den-
drobiiiins, onoidiiiius, epideiuiruiiis, lycastes, maxil-
lari;vs, brassi;is and brassivolas, gongora, la^lia, inil-

tonia, vanda, cyrtopodium and others have succeeded
excellently. Phalsc'iiopsis ainabiliji and P. Schillniaiia

are succeeding excellently on trees in low hammock
and bloom beautifully every winter. \\'ith cyjiripe-

fliums, cjnnbiihums, phaius and some other terrestrial

orchids in the hanmiock, the success has been only
moderate.

Epiilendrum lainpcnse is an attractive native orchid

and well worthy of cultivation; E. iioduriium and E.
ciicultatum are interesting; Cyrloinidimn punclatum
forms great ma-sses on the trees and sometimes a single

plant may bear 300 or more flowers. These are of con-

siderable size and, with the scapes, are yellowish green
variegated with red brow'n, a most striking and beauti-

ful plant. Oncidium luriduin anil its var. guttalum are

very fine, having immense heavy leaves and long

branching spikes of brown-red and yellow flowers.

These spikes or panicles curve gracefully and are

sometimes 10 feet long. Oncidium spbacclatum is an
epiphytal orchid that has become terrestrial or sub-
e])iphytic in its habit, growing wild on decaying logs,

the ba.ses of trees, or even in the soil of ]3ine woods. It

has tall panicles of bright yellow and brown-green
flowers. The last seven species are natives of Florida,

an 1 all of them are doing well in cultivation.

There is apparently no reason why anyone may not

have a few of these strange and beautifvd plants any-
where in Florida. In the northern half of the state, the

hardy Florida species and others of similar character

from northern iNIexico, Japan, north India or the cooler

parts of South America can be successfully cultivated,

wliile in the warmer part of the state a large jiroportion

of the tropical species can be grown. They do well on
trees in hammocks, in artificial groves and even on
isolated trees where they are not too much exposed.

Nothing is more entrancing than the cultivation of

these strange, often weirdly, beautiful forms. If one
once becomes interested in orchids he is sure to be a
confirmed lover of them ever afterward.

Ch.\s. T. Simpson.

Cultivation of the various kinds of orchids.

At this point are brought together, in alphabetic

order, the leading orchid genera for instruction a-s to

methods of cultivation. The list is prefaced with
remarks on orchids in general and their cultivation,

even though they cover some of the ground already

pone over in the article by Robert M. Grey, which was
contributed to the Cyclopedia of American Horti-

culture. The orchids are so special in their requirements

that another experience will be valuable.

Orchid-culture ha-s ever been that of the few who are

students of plant life and who can give time and care

to their plants. This statement has been exemplified

by many prcjfessional men who have used this means
a.« an alternative to their other cares, and find it all-

sufficing since so many species require special treat-

ment and some are never imflerstood. If evidence

were needed, it is proved by the fact that so many fine

collections are dispensed after the decease of their

owners, and that decadence is the usual result with
plants that thrived well before pa.ssing into other hands.

There Wii.s also the added interest that when buying
imported plants, the flowering of many rare and
valuable kinds resulted, which at times paid a liberal

interest on the original investment. It is safe to assume
now that we shall secure relatively few more new
.species of value from the native wilds, these having

been searched to such an extent that few are the

expeditions now made up in search of them.

The greatest impetus in orchid-cultivation today is

in the raising of plants by crossing and hybridization
under conditions of cultivation, and the time is with
us when we do not need to import either new spe-
cies or plants of well-known forms. It is worthy of

remark that the variation among orchids as we know
them is such that no two plants are alike in the color-

ing or marking of the flowers. In the well-known
CaUleya Triana^ or any other of the forms of the C.
labiata grou]3, each plant is different. Doubtless this is

due to the fact that most oreliids require insect agency
for pollination. Usually each flower has a highly col-

ored lip or labellum, to attract the insect, with radi- •

ating fines or tracks leading to the nectar and, when
this is secured, it is impossible for the agent to with-
draw from the flower without taking toll in the shape
of pollen which, of necessity, is deposited on the next
individual visited. In some orchids there are distinct

keels on the lip, the track thus being emphasized and
the bee compelled to take the narrow path that his

mission shall be fulfilled.

It is often said that orchids need a well-marked period
of rest. This is not always possible with specimens
newly received from the wilds, as the flowering period
has to be changed to accord with our winter or summer
which in time governs their well-being. We will assume
that the flowers have been pollinated by insect agency,
and the seeds have matured. Tliis maturation usually

requires about a year. No one knows the number of

seeds that wiU be contained in a healthy capsule. There
must be tens of thousands, a very small proportion of

which ever reach maturity when sown under glass; but
here is apparently a reason for the time taken to ripen

the capsule, that it may take place about the period
for the plants to bloom again, which is presumably
the most favorable or rainy season, and the seeds are

distributed by the breeze to suitable media, and a
proportion germinates and grows. We learn by sowing
under glass that very few, even under the most careful

treatment, ever five through the vicissitudes of initial

stages, the tiny green globes or thalli having no true

roots for months. It is perhaps a year after sowing the

seeds before true roots are visible, but in the mean-
time, a hot drying day, if no gentle spraying of moisture

is given, will blast all the hopes of many months' wait-

ing; but we have the compensation of knowing that

each plant we raise will be eminently fitted to sur-

vive under greenhouse conditions. The recent careful

laboratory investigations have suggested rational meth-
ods of procedure in the growing of seedlings, and the

subject will probably gradually jiass out of the region

of accident and doubt. (See page 2;387.)

Variation that obtains among wild orchids is also

present in various degrees among crosses and hybrids

rai.sed under cultivation. This was jjroved by the rais-

ing of over eighty plants of ('atlltya Tliayvriana, no
two of which were alike, and some could not have been
attributed to the same origin were it not for the con-

necting-links that rounded out the series.

In Europe, a great liking is shown for the coolhouse

odontoglossums, especially since the raising of plants

from seed has proved or illustrated the origin of many
supposed species, the type flowers of which were sealed

up for twenty-five years in ^ienna in the herbarium of

the late Professor Reichenbach who, in his day, was
the dean of the orchid botanists, and whose collection

was but this year uncovered. Following is a clause in

Reichenbach's wiU: "My herbarium and my botani-

cal library, my instruments, collection of seeds, etc.,

accrue to the Imperial Hof Museum in Vienna, under
the condition that the pre.served orchids and drawings
of orchids shall not be exhibited before twenty-five

years from the date of my death have elapsed. I'ntil

this time my collection shall Vie preserved in sealed

cases. In the event of the Vienna Institution declining

to observe these conditions, the collection falls under
the same conditions to the Botanical Garden at Upsala.



24(X» ORCHIDS ORCHIDS

Should the liUit-moutionod institution dodino tho

lopjOY. tlipn to till' Cirayoan lU-ibariinn in Harvanl
ruivorsity. Canibridm', Mass. If ilocliued by that

institvition. thon to the Jardin dos IMantos, at Paris,

bvit always undor tlie siune conditions, viz., of boiuti;

soaUHl up for twenty-tivo years, in order that (he

inevitable destruction of tho costly colleotion, resulting

from the present craze for orchids, may be avoided."

txH- Bailey, ".Vnnals of Horticulture," ISSS), with jior-

trait, of Heichenbach, from "dardcners' (liroiiiclc.
'

In the meantime, after the first lamentations, and the

pathering of the available living tyjics, cultivator.s

Ix'gan work with such authentic material as they had
until now we have plants with three to four genera in

their psirentage, and the end is not yet. It will readily

be understood that the recording and taking care of the

nomenclature of these results as they occur week by
week, is no simple matter, but it is being undertaken in

sucli a way that for the ]>rcsent we know the origin of

the many jflants t hat have been raised. There is no other
record in plant hybridization to comjiare with that of

the orchitis. In most cases, drawings have been made of

the originals for filing in the archives. The Mendelian
theory will surely tind much material in the work of

the orchid-cidtivators, because of their painstaking in

the matter of pedigree. It was early decreed that a
plant without a pedigree could not be considered for

recognition with a name. This seemed hard at times,

because of special merit, but the cultivator had to be
content with the result rather than with the honor.

It is a curious circumst ance t hat in the raising of orchids
from seeds, many appear where they were not sown and
in the most unexpected places. These are later placeable
where they belong if there are other forms with which
to connect them, but failing this there is no admitted
reason for giving a name.

In past years, large prices were paid for forms of

orchids that were imique, as for albinos, specially

marked, or highly colored variations, all being imported
forms. It w;is thought that the.se could be reproduced
from seeds; thus has not been true in most cases, even
albinos having reverted to the normal and in most
cases very' poor forms. It is now a recognized principle
that none out the very best varieties should be used
as parents, and from these there are always a number
of degenerates.

Orchid-hybridization is not prosecuted in America
to the extent that it was at one time. It requires years
to secure results that are obtained at far less cost in

Euroi)e, where the jjlants are more ea.sily obtainable.
We may mention a case in which nineteen years was
required to flower a plant, the only one that survived
from a certain cross, and when it bloomed it was of

no value although true to its parents, one of which was
of poor constitution.

General cullural requirements.

Most tropical orchids of cultivation are epiphytal,
verj- few growing on the soil, and the re(|uisitc condi-
tions are largely a matter of atmos[)here,—not neces-
sarily temperature. Heat is necessary, but only to be
taken seriously in winter when it is generated arti-

ficially, sometimes from superheated pipes, which is

always detrimental to the well-being of tho plants. It is

better to have a number of pipes heated to a moderate
degree. In summer the heat is not a factor except with
the cool Andean plants like the odontoglossums. If
plenty of ventilation Ls given from the time frosts cease
at night, one cannot imitate easily the night atmo.s-
phere outdoors, and tho more the plants get of it when
genial, the better they thrive.

Another factor under gla.ss is shade from the sun.
This must Vx; governed by the amount of direct light
a^lrnitted. It rnast be understood tliat a ho\is(? running
north and .south will not get so much heat from the
sun's rays as one built east and west. In a house hav-

ing full exposure to the sun in winter, orchids will

need shading to some extent most of the winter, while

one nuuiing north and south will not have to be shaded
from the month of October until March. The plants

are injured by the lo.ss of green in the foliage due to

exposure. Part of this will return when shade is given,

but some of th(^ older leaves will turn yellow and drop
off. II is the medimn cour.se that conserves vitality,

while rip(Miiiig the growths perfectly, that the cultivator
needs to liring alioiit. The successful grower gives
intensive study to each individual plant. We have had
the experience of miltonias that thrived perfectly at the
end partition of one structure, but never prospered
when they were removed to other similar conditions.

It was a question of exposure. So it is that cultivators

often jilace a i)lant in a particular position in a house,
seemingly the purest empiricism, but a practice not to
be despised by those who want to succeed. It is not
surprising that plants collected from the odd comers
of the tropics, placed together in a small house where
the temperature is to be maintained largely by artificial

heat, require careful and individual study. With many
difficult orchids, one cannot imitate the atmosphere of

the Andes when the dog-days come, or when zero
temperatures obtain outdoors and the wholesome
atmosphere disappears by the exhaustion from super-

heated pipes.

Orchid-culture in America wUl be largely confined to

a few genera, the "cool" kinds will rarely succeed, but
those from Mexico to Brazil and most of the East
Indian and Philippine kinds can be made to thrive

better here than in Europe.
A number of American terrestrial orchids are ame-

nable to cultivation. Cypripediums lend themselves
kindly; and most of the others, as the calopogons,

spiranthes, pogonias and habenarias, are plants essen-

tially of the swamps or woods where moisture is secure
all summer, but are not easily tamed in the u.sual way
as are other ])lants, and yet their essential conditions

may be met by the careful and thoughtful gardener.

The main cullural groups.

The orchid family is usually classified by growers
into at least three divisions, for providing suitable

temperatures and other conditions, especially atmo-
spheric, although a closer analysis would make at least

four cultural groups.
1. The warmest division should be kept at a mini-

mum of 6.'j° in winter, to take care of the vandas,
aerides, saccolabiums, phalajnopsis, angra^cum, ancec-

tocliilus, habenaria, a few of the strictly tropical den-
drobes and other less known genera. Most of these may
be termed extra- (or supra-) epiphytal for the reason
that they secure most of their needed moisture through
their large aerial roots, the material that they are

planted in being .secondary in importance as a source
of nourishment. There are many cypripedes that need
this warm treatment, such as the Malayan, Bornean
and some of the East Indian species, for they speedily
resent being chilled. The higher temperature makes
the cultural details in winter more difficult to regulate

since moisture must be kept up to counteract the dry
heat from the pipes; therefore it is always best to have
a number of pipes moderately warm rather than a few
superheated. Insect pests are also more persistent

under superheated conditions. Thrips and red-spider

are harder to fight, and must be kept domi by frequent
light sprayings with approved in.secticides containing
nicotine, applied with an atomizer once a week in case

of an invasion. Troughs on the heating-pipes for the
cvaiwjration of water are essential, and sometimes, in

large structures, open tanks are used under the stages
on which the i)lants stand filled with water which is

heated by coils. Too much emphasis cannot be placed
on the keeping of a proper atmosphere as well as heat
for these tropical plants. This can be brought about



ORCHIDS ORCHIDS 2401

by proper ventilation and sluulin^ from tlie hot svin, to

prevent the escape of the atmosphere when it h;is been

secured. Most of the foregoing orchids are natives of

the tropical jimgles where shade is ever present, and
exposure siidcienly after a few dull weeks to the hot

rays of the sun un(.ler gUiss in early spring will do harm.

2. The temperate division is the home of by far the

largest number of the cultivated orchids. A night heat

of 50° in winter as a niinimuni on extreme cold nights

will be better for the jilants than a higher temperature.

It is well kno\\ai that, after a period of severe cold, many
of the older leaves of cattleya^ turn yellow and fall off,

a sign of the stress to which they have been subjected.

In moderate weather, 55° will be better, especially if

plants are in bloom. In addition to the cattleyas, the

laelias, c>inbidiunis, sobralias, oncidiums, stanhopeas,

epidendrums, brassias, miltonias, catasetum, phaius,

the Mexican odontoglots, and East Indian dendrobes,

and many cypripedes, will thrive best in the temperate
house. If but one house or division is to be devoted to

orchids, this should be an intermediate one for the

reason that, with the exception of the purely tropical

species and the coolest Andean, the greatest number
can be cultivated therein by the careful utilization of

the various parts of the house for individuals that need
the warmer or cooler end or a little more shade, con-

ditions that are soon discovered by the observant cul-

tivator. The admission of fresh air when weather per-

mits is of the utmost importance. In summer the house
should have free air day and night from the first of

IVIay until late September. It is the greatest factor in

building up the plants after the exhaustion of flowering.

At this time, watering should always be performed in

the late afternoon; and if watering is not necessary,

spray the plants overhead after each very hot day. In
winter, water is best given in the morning that the sur-

plus will dry off before night.

3. A coolhouse is necessary for the Andean odonto-
glots, cochliodas and their now numerous hybrids, the

sophronitis, disas, masdevallias, Coelogyne crisiata,

Epidendrum viiellinum^ lycastes, and a few other plants.

These are among the most charming of all orchids, the

odontoglots especially. Difhcult as the odontoglots are

to manage, much success has been attained by care and
suitable structures, preferably "with a north slope ^\'ith

the shade of some other building to the south. Roller

shades on the coolhouse should be kept about 12 inches

above the glass roof to admit of a free circulation of

air beneath in hot weather, with ventilators at the top
and bottom near the pipes. Cool orchids require to be
kept moist all the time. There is no very marked period

of rest, as they are subject to heavy night dews where
they grow; but in the dull winter months, all the sun-

light must be admitted, as most of the active growth is

made in winter and early spring. These plants are a
real test of the skill of the grower. A few cool summers
build up the plants so they flower well and it has been
noticed that the best results are obtained in the cooler

parts of the country, or near the seashore.

Further snggestions; propagation.

Many genera in cultivation are seldom seen in col-

lections here, but a knowledge of their native habitat,

and especially the elevations at which they grow, must
be the clue to their neeris in cultivation, together with
a study of their root-system. The roots that are white,

are aerial, and those that have root-hairs are terrestrial,

and being of the earth will best be treated as pot-
plants.

Many species are easy of propagation by division,

and it is often advisable to divide plants rather than
grow them on into large specimens. The plants should
be kept in reasonable size. Propagation by means of

seeds is a slow process, and in many cases one cannot be
sure what will come true from seed. Even from well-

marked types there is always the possibility of rever-
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sion. Especially is this the case with albino forms, so

many of which occur among imported specimens.

Cultivation of leading genera of orchids.

Acanthophippium. For culture, see Acanthophippium.
Acineta. For culture, see Acineta.

Ada. A small genus of few species with bright orange-colored
flowers that add color to the coolhouse among the odontoglots,
and require similar treatment.

Airides. True epiphytes that revel in a moist atmosphere in a
warmhouse with a winter minimum of 65°. Very Uttle potting
material is desirable, just enough to anchor the plants in the pots.

The roots made from the stems as the plants grow seem to gather
the needed nourishment, and care must be taken not to injure these
or check them, as they are very active, even in winter. Some of

the species are very fragrant, all are beautiful and last a long time
in bloom. A surfacing of moss should be added to a thin layer of

osmundine, and the drainage made up of large pieces of charcoal
and crocks. Basket-culture is often adopted, but it is hard to
re-basket without injuring the roots, but the old material may be
removed, the roots washed and new added each year until new
baskets are necessary by reason of decay.

Aganisia. Warmhouse plants, needing little material about the
roots, and to be suspended near the roof glass with a maximum of

light but no direct sun in summer.
Angraecum. Culture as for Aerides.

Anguloa. Culture as for Lycaste.

Ancectochilus. Terrestrial tropical orchids with creeping root-

stems, foliage beautifully niarkcd, the Malaccan name being
"written flower" owing to the marking resembling hieroglyphs,
done in many colors. These plants are best grown in the warmest
part of the structure, in a small frame or under bell-glasses to keep
the leaves unspotted and ensure uniform heat and moisture, but
some air must be given to guard against condensed moisture and
consequent drip. Difficult to import and not often seen in col-

lections.

Ansellia. A tropical African genus of a few species growing on
trees, where there is a climate of abundant moisture during the
growing period, with a dry season of about half the year. Culture
in the warmhouse, witUokUng water to ripen the growths well after

they are completed.
Arachnanthe. Culture as for Aerides.

Arpophylhim. A temperate house genus seldom seen in cultiva-

tion, coming from high altitudes in Mexico and Guatemala, best
grown in baskets, in shade and plenty of moisture. Culture same
as for Lycaste.

Aspasia. Once considered as odontoglossums. There are about
eight known species, seldom cultivated, requiring treatment as for
odontoglots.

Batemannia. Plants that are never at rest, needing a moist
tropical atmosphere, with no appreciable resting as water is needed
all the time. Very little material is needed at the roots, and this

kept in a sweet healthy condition by adding new material and the
removal of old portions. Red-spider must be kept away by fre-

quent washing of the foliage.

Bifrenaria. Brazilian plants requiring treatment same as cat-
tleyas from that region, and a trifle warmer position than for those
from Colombia.

Bletia and Bletilla. Cool terrestrial plants, but not hardy. Can
be grown in an ordinary greenhouse and kept dry in winter when
at rest, repotting in fresh material when growth begins in spring.

Bollea. Culture as for Batemannia.
Brassavola. Best known by reason of B. Digbyana, which is so

much used by the hybridist to put the fringed lip on cattleyas and
la?lias, with which it can be combined readily. Of culture the same
as for cattleyas, slow to increase by division, but otherwise easy of
culture.

Brassia. These are seldom seen in modern collections, but were
old-time favorites, growing and flowering freely in an ordinary
structure with no special care, and may well be associated with
the warm oncidiums as to potting and subsequent routine.

Broughtonia. The only species known in cultivation here, B.
sanguinea, is hard to cultivate for any long period. It is best
attempted on a portion of osmunda rhizome, with a little moss at
the roots, hung near the glass in the warmhouse.

Bulbophyllum. Among these are the giants among orchids. Some
species attain huge size, require tropical treatment in a steaming
atmosphere during growth and the flowers when produced are
remarkable, though very seldom seen except in botanic gardens.
Some species are small and require to be grown on blocks of wood;
increased by division.

Calanthe. Deciduous bulbs that need rest after the flowers are
cut in midwinter, until there are signs of growth in spring, then
shaken out to be potted in turfy loam, a little well-decayed manure,
in pots or pans with good drainage. The warmest position or shelf

with shade will beat suit calanthrs. It might be said they will enjoy
a little fire heat every day in the year, with proper shade and
plenty of moisture. The long flower-scapes begin to develop in late

summer, and when these appear liquid nourishment must be given
frequently to grow large bulbs. The flower-scapes are long, last a
long time in perfection when cut, and as the flowers open, cooler
and drier treatment may be given. Increase is readily made by
means of the old bulbs that will often grow again, and these often
double in number each year. A valuable florists' orchid when its

culture is understood, and profitable to grow.
Calopogon. For culture, sec Calopogon.
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ttiin.ir.»iijt. I'ulturo as tor Ai-ridos iiiul Vamla.
i\Uii~<ftum. Curimis iiiut bi-autiful orchids from Central America,

thai often have the two sexes in ihlTerent individual phmts, a fact

that w:is lo»K a nutxie to botanists, and the pecidiar stnu'turc of the
Howers makes the i>h\nts v^ry int^Testin^;. The culture is not easy in
carxieiis; phtnts usually dwindle after a few years, but jilentyof heat
and light when in growth, with a long resting-period between, is

iirt-rsisary. and growth is best when the plants are suspended from
the roof.

CaStlri/n. The most popular and best known of the orchids grown
for cut-flowers, with few exceptions. Best grown in the interme-
diate house. For culture, sec Cattleya.

Chifsis. Culture as for Vanda.
CitrkopHaium. For culture, see Cirrhopetalum.
CUisostoma, Culture as for Aerides.

Cochliotla. A genua much priretl by hybridizers of late for the
color it impjirts to the mlontoglossums, the hybrids of which are
now known as Odontioda and form a pretty rose-colored series of

cool orchids, very popular where they thrive. Treatment same as
for odontoglossums.

Catiia. Culture as for Epidcndrum.

Ccrloffyiie. Terrestrial orchids, both temperate, as C. cristata, and
tropical, as C. Mossanyeana and C. pandurata. Species like the
last two need b:isket culture suspended, as their flower-spikes are
dependent. The well-known C. cristata will do well in a coolhouse
when at rest before flowering, soil containing a portion of earth,
and liquid manure during growth is necessary to produce strong
flowering growth, increased by division directly after flowering
period.

Colar. Culture as for Lycaste and Zygopetalum, in an inter-

mediate house.

Comparettia. Culture as for Broughtonia, but In an intermediate
house.

Coryanthes. Culture as for Stanhopea.
Cycnoches. Curious Central American plants, often called the

*'Bwan's-neck orchid," requiring treatment identical with that of

dendrobium, and well-marked resting-period after growth is

completed.
Cymbulium. Decorative evergreen tall-growing plants that have

many flowers of long duration. All are from the East Indies, but
do well in an intermediate and even a cool house in winter. They
also do well when planted out among rockwork in large structures,
and the hybridist has added very many fine plants that go to make
up the collection in gardens. A soil with loam added and manure-
water added frequently when the plants are growing or rootljound
will induce strong growth. The plants are impatient of disturbance
at the root*, but if carefully done they may be increased by division.
Seeds germinate freely. For further cultivation see Cymbidium.

Cynorchis. Terrestrial plants from Madagascar and Natal.
Culture same as for Bletia, repotting in fresh material in spring.

Cyperorchis. Culture as for Cymbidium, to which genus they
are sometimes referred botanieally.

Cypripedium. Terrestrial orchids, although sometimes growing
on rocks with little humus about the roots, including tropical or
warmhouse plants (now referred to Paphiopedilum), these being
often with mottled foliage; intermediate house plants as Paphioped-
ilum inAtgne and its many hybrids, and the hardy species, always
deciduous and widely distributed. Cypripediums are herbaceous,
having no pseudobulbs, and should never lack for moisture or be
overpotted. Propagation by division or seeds, which germinate
freely, .\lbino forms have been reproduced by seeds, to a large
degree true to the parent plant; also specially fine varieties.

Cyrtopodium. Culture same a.s for Cycnoches, repotting in
spring; carefully shade the young foliage until mature. Flowers are
prrKluced with the commencement of young growth in spring.
Avoid spraying over young growths, as water lod~ing often induces
decay unless the house is well ventilated and the day bright.

Dendrubium. For culture, see Dendrobium.
Diacrium. Culture as for Epidcndrum and Cattleya.
Di^n 'jrandiflora. An orchid from Table Mountain, is now pro-

tected oy the state, owing to its scarcity due to collectors, is a
vfry bc-autiful plant when in bloom, but it is doubtful whether it

has ever been cultivated here with success, though not difficult to
handle in European gardens, where it is easily raised from seeds
and by division. It is strictly terrestrial, but seems unable to bear
h«-at. There are several other species and many hybrids from these,
but none seems amenable here.

Epiflerulrum. A genus of very much varied plants, some being
Mem-rooting and without bulbs, and these require all the sun to
flower freely; others have pseudobulbs, arc easy of culture and do
well in the mtermediate hoiwe. with treatment same as for cattleya.
For further culture, sec Epidcndrum.

Eriopnin. Culture as for Lycaste, in shallow baskets suspended in
an intermediate or cattleya house. Uepot when growth commences,
with Kr*?at care, as the plant^s are impatient of root-disturbance.
E. rutid'fftuUjon is the best known species, but it is very rare even
in its native Antioquia.

Eulophi/j. Culture as for Calanthe.
fjaUandra. Culture a« for CaKnthe.
Gomfjfi. C'llture same as for Broughtonia. A Brazilian genus,

Bperie» rrf which are rarely seen in cultivation, being largely of inter-
est in a bfitaniral way.

fjt/ngfjra. Kequirra to be grown in baskets suspended, as the
6wer-«pike9 are produced from the base of the plant downward.
No obstrur.'tion by way of drainage should he allowed to Iiinder
these. An intermwJiate trt^atrnent, with less water when resting will

suit the plants. They are seldom seen, as the flowers have no bright
coloring to attract, though some are very fragrant.

(irammauois. For culture, see Grammangis.
Orantmatopliyllum. For culture, see Grammatophyllum.
Ilnhinaria. Both tropical and temperate species are included.

The plants are always deciduous and the warm species nef>d resting
until new growth commences, then careful repotting in new
material. A warm shady corner suits their needs best. The hardy
species are found in both the Old World and New, growing in moist
rich soil with partial shade, but sometimes in fuU sim in marshy
land.

Hxmaria. For culture, see Hsemaria.
Hartwegia. Rarely seen. Culture as for Gomesa.
Houhttia. Culture same as for Stanhopea, in intermediate house,

kept rather dry in winter, using baskets.

Huntlcya. Culture as for Batemannia.
lonopsis. For culture, see lonopsis.

Isoiria. Culture as for Pogonia.
Lacuna. For culture, see Lacaena.

Lxlia. For culture, see La?lia.

Livliocatlleya. For culture, see Cattleya and Laelia.

Lcptotcs. Culture as for La?lia.

Limatodes. For culture, see Limatodes.
Liparis. For culture, see Liparis.

Lissochilus. A tropical African group, requiring soil similar to
phaius, made up of part good loam, with a little old manure, sand,
and plenty of drainage. In Africa the plants are sub-aquatic, and
have been cultivated with water-lilies. This is not generally prac-
tised, however. The flower-spikes sometimes attain 12 feet in
height in L. giganieus. The warmest house is necessary, with fre-
quent applications of liquid manure during growth with some-
what drier treatment in winter until new growth begins. Shade in
summer is necessary as the foliage is thin when new.

Listrostachys. Culture same as for Angriecum or Phalaenopsis,
in very shallow pans as the plants are small.

Luisia. For culture, see Luisia.

Lycaste. Semi-terrestrial orchids requiring intermediate treat-
ment with shade from direct sunlight at all times as the foliage is

thin and easily injured. L. Skinneri is often grown in baskets sus-
pended, but should be kept moist at all times as flowers are pro-
duced at various seasons, and growth is often being made during the
whole year. A portion of loam in the soil, or the heavier grade of
osmundine is best suited to the roots of orchids of this nature.
Propagation by division.

Macodes. Culture as for Anoectochilus.

Masdevnllia. Of all Andean orchids these do the best in an
ordinary coolhouse when shaded from sun, and watered frequently,
for, having no pseudobulbs, there is no reservoir to draw upon.
The colors of most raasdevallias are wonderful, and the plants easy
of culture in the usual orchid material. Increase is readily made
by division of the stems just after flowering, being careful to save
the roots intact. For further cultivation, see Masdevallia.

Maxillaria. Once a very well-known genus of free-flowering
orchids of easy culture, some species being fragrant, but of late,

owing to the small flowers and dull coloring, the plants have dis-

appeared from collections with the possible exception of M. San-
deriana, which is an exception as to coloring, it being attractive and
the flowers large. Treatment as for Lycaste, and propagation by
division.

Mesospinidium. Culture as for Cochlioda, to which it is closely
allied.

Microstylis. For culture, see Microstylis.

Miltonia, These were long known as odontoglossums, and M.
vexillaria is one of the prized orchids today. It is a little particular
as to position in the house, needing plenty of sun during the winter,
which is the period of growth. After flowering, in May or June,
there is a short time of rest, when the plants are much weakened
and need careful nursing with shade to enable thern to recuperate
and make strong growth again. M. Roezlii is very similar, but is a
warmhouse plant recjuiring 10° more heat, and flowers in winter.
These are the two best known species, but, with the exception of

M. Roezlii, all need the intermediate house. Propagation is by
division when growth is starting, at potting time.

Mormodes. For culture, see Mormodes.
Mysticidium. Culture as for Angrxcum.
Odontoylossum. A very popular genus in Europe, but difficult

to grow well here owing to the extremes of temperature. Natives
of the Andes, where the temperature does not vary 10° winter or

summer. Some success has been attained here, especially during
cool summers. For culture, see Odontoglossum.

Oncidiiim. There are a large number of species, ranging from
the alpine Andean small-growing ones to large tropical plants. No
genus of orchids presents such wide variation and study. Their
culture is easy when the needs of the individuals are studied, and
thewf lire t^ovcrncd I.y tli<- elevation at which the plants are found
growiim aiid iijiii :i i mil' -a^- \mII as can be the temperatures. Some of

the cMoi hprciir 111 (.1 nn'iNture all the time, while the Mexican and
Central American ones tin best with a defined period of rest, mean-
ing less moisture and heat, generally in the winter, sometimes
before flowering and often after. The intermediate house will suit

all except the cool ones. The flower-spikes are often very long, as in

0. nuicranthum, and need careful training to keep away from the
glass. O. Hoyerifii is perhaps the ln^it known and is a popular florists'

winter-flowering orchid imported annually in quantity. The usual
potting material is suitable, but oncidiums seem to do best when
restricted as to root-room.
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Ophrys. Culture as for Habenaria.
Palumbina. Closely allied to oncidiuni, and sometimes included.

Culture as for the intermediate house oneidiums.

Faphinia. For culture, see Paphinia.

Fapkiopedalum. For culture, see Paphiopedalum and Cypri-
pedium.

Pt-risteria. A tropical orchid requiring much the same treatment
as calanthe when growing, but the peristeria does not need such a
marked period of rest, as it is evergreen. It is terrestrial, requiring
a loam mixed with old manure, and liberial supplies of moisture.
If black-spot disease appears, it must be cut out at once and the
cavity filled with lime and sulfur. This disease seems to be com-
mon. The tall spikes of sweet-scented flowers, the center of which
resembles a dove, are much admired and last long in perfection.

PescaJoria. Culture as for Zygopetalum.

Phaiiis. Eastern tropical plants of great beauty, one of which
has become naturalized in the West Indies. Terrestrial in habit,

needing a soil composed largely of loam rich with humus, and liberal

feeding when in full growth. Propagated by division, after

flowering.

Phala^nopsis. Tropical epiphj-tes needing the warmest tempera-
ture admitted in orchid-culture, which is a minimum of 65° in

winter and this in the coldest weather, and an atmosphere never
allowed to become arid or stagnant. At some seasons drip from
above easily proves fatal. Ver>- little material is needed at the
roots, as they love to escape the receptacles when doing well and
hang pendent. Osmundine is the most suitable material to use as it

is lasting, but where sphagnum will live and keep green it is well to
use it as an index to the need of moisture. Many growers never
spray phalienopsis overhead, water in the center of the plants often

causing decay, but in very hot weather this will evaporate by the
addition of air. Ha\ing no pseudobulbs, but a pair or more of large

leaves to support, the plants must never lack moistiu'e. The flower-

ing period is mostly in winter or early spring and the beautiful

sprays of bloom are now a large item among growers for market
since the plants can be so readily obtained from the Philippines.

There is a tradition that phalsenopsis do best near the coast. Cer-
tain it is, that California growers are having great success with
ithcm.

PhoUdota. For culture, see Pholidota.

Phragmipedilum. For culture, see Phragrnipediluni.

Physunis. From Colombia, but with foliage similar to the
anrrctochilus from the Malay Archipelago. Physurus grows at an
elevation of 5,000 to 6,000 feet and will thus be best treated in

the same house with the odontoglots. One species occurs in Peru.

Platyclinis. Warmhouse plants, all of which have fragrant flowers,

and are easy of culture. The best known is P. ylumacea,hut P. fili-

formis is sometimes seen. Easily grown in osmundine and propa-
gated by division.

Pleione. A pretty genus of East Indian plants known there as
the crocus. Flowers mostly pink, and produced after the foliage

has died down. Best grown in shallow soil in pans, with treatment
as for ealanthe.

Pliurolhallis. Small-growing plants of great interest botanically

but many have flowers that require the aid of a microscope to see

their beauty. Best grown in the cattleya house in shallow pans sus-

fjended near the glass. They need moisture at all times but very
ittle material at the roots. In summer the plants may be placed
with the masdevallias, at the warm end of the odontoglossum house.

Pogonia. Hardy orchids found in wet soil with verj; showy
flowers, but difficult to transplant unless plenty of earth is taken
with the roots.

Polyslachya. A tropical African genus, rare in cultivation.

Promensca. Culture as for Zygopetalxim.

Rertanthera. Culture as for Vanilla.

Restrepia. For culture, see Restrepia.

Rhynchostylis. Culture as for Saceolabium.

Rodriguezin. For culture, see Rodriguezia.

Saceolabium. Culture as for Aerides. See also under Saceo-

labium.
Sarcantkus. For culture, see Sarcanthus.

Sarcopodium. A genus separated from Dendrobium and BiUbo-
phyllum, and requiring treatment similar to that of Dendrobium.

Saipho.tt>palum. For culture, see Scaphosepalum.

Schomburghia. Culture same as cattleya, Ymt requires to be well

ripened by exposure to more sun, especially in winter, to induce
flowering. The plants are seldom seen, as they are large, and the
flowers incon.spicuous by comparison with other orchids, borne on
stems sometimes several feet long.

Scuticaria. For culture, see Scuticaria.

Serapias. For cxiJture, see Serapias.

Sobralia. X group of reed-like plants, flowering at the end of

new shoots, several large cattleya-Hke flowers coming in sueces-sion,

but, these being short-lived, are of no value commercially, but are

interesting plants in a collection. Specimens may be grown to a
large size and the plants do not deteriorate. Many hybrids have
been raised, but are seldom seen in gardens. Propagation by divi-

sion usually, and a soil as named for ccelogyne.

Sophronitis. A brilliant-colored little orchid, an alpine plant.

Easy of culture in shallow nans suspended near the roof. S. grandi-

fiora is the best known, and has been nmch prized for imparting its

color to the larger cattleyas and la-lias. At least one hybrid has
been raised here, and many more in Europe and Britain. The eolor

is usually equally })rilliant in secondary crosses. Does be.st in the
cattleya house and should never become dry at the roots or the
plants will suffer.

Spathoglottis. For culture, see Spathoglottis.

Spiranthes. Hardy native orchids popularly known as "ladies'

tresses." Easily transplanted, but seem to flower biennially, late

in summer and early autumn.
Stanhopea. Treatment similar to gongora with similar pendent

flower-spikes through the bottom of basket. Flowers very staking
in color and odor, but do not last long.

Stenorynchiis. Tropical plants allied to spiranthes, with varie-

gated leaves and colored flower-stems. Treatment same as for

Papliiopedilum.

Tliunia. Tall-growing bamboo-like stems with clusters of flowers

at the top. Very attractive but not often seen owing to the attacks

of red-spider on the thin foliage. After flowering, the plants need
resting, being kept dry but in a warm house, until growth starts

again. Propagation is by cutting the stems in pieces with several

joints, laying on damp moss in a propagating-case in strong heat

until roots are visible, then potting and treatment as with older

plants. Loam should be acfded and weak liquid manure-water
when rapid growth is produced.

Trichocentrum. For culture, see Trichocentrum.

Trichosma. Only one species seems to be in cultivation, T.

suavis, a very pretty fragrant-flowered orchid, needing intermediate

house treatment, with culture same as for cypripedimns, repotting

to be done in winter after flowering season has past.

Tricopilia. Beautiful and fragrant orchids, free-flowering,

needing same culture as lycaste.

Vanda. Culture as for Aerides. See also under Vanda.

Vandopsis. Culture as for Vanda.

Vanillo. Tropical epiphytes producing a valuable bean-like

capsule and the only orchids known that have a commercial value

apart from the flowers. They are true epiphytes, requiring sup-
port such as a wall at the end of an orchid house where moisture is

assured for the creeping roots. Pollination must be done by hand
to be sure of pods being formed. The culture of vanilla is carried

on on a large scale in the tropics, but it is impracticable under glass.

Easily propagated by cutting up the rooted stems into pieces.

Warrea. Culture as for Phaius.

WaTscewiczella. Culture as for Zygopetalum.

Zygopetalum. Very decorative winter-flowering plants, Z.

Mackayi being of easy culture, and perhaps the only species well

known. It is very free-flowering, fragrant, will seed freely and pro-

duce plants true even though hybridized by other pollen, even unto
the fourth generation. It is one of the oldest known orchids,

requiring soil similar to phaius and an intermediate treatment.

E. O. Orpet.

ORCHIS (Greek word, referring to the shape of

the tuberous roots of certain species). Orchiddcese.

The typical genus of the great family of orchids.

Plants perennial by means of simple or palmate
tubers: st, simple, erect, terminating in a raceme or

spike, with few to many rather small fls., and bearing

several Ivs., with long sheaths: bracts often foliaceous:

sepals ail similar, connivent or spreading; petals often

smaller, entire; labellum 3-lobed, middle lobe entire or

parted, base spurred ; column very short or none

;

stigma plane, not produced (Habenaria).—About 70
species, all terrestrial and natives of the northern hemi-
sphere, chiefly in Eu. and Asia, with 2 species in N.
Amer. For Orchis spcctahiliSf Linn., see Galeorchis.

Orchises are not showy, and they have no horticul-

tural standing, but lovers of hardy orchids collect them
and trj^ to cultivate them, usually with little success.

They will probably thrive under the treatment given
Galeorchis, of which F. W. Barclay writes: "The Ameri-
can species of Orchis are woodland plants, requiring

rich leaf soil, with rather heavy shade, and that even
condition of moisture characteristic of deep woods.
Where these conditions cannot be supplied, the plants

invariably prove short-hved." See also discussion on
terrestrial orcliids, page 2392.

hircina, Crantz (Hutwntogldssum kircinum, Spreng.).

Fl.-sts. 1-2 ft. high, bearing a loose raceme 4-8 in. long:

fls. greenish white, exhaling a disagreeable odor; middle
lobe of the labellum long, strap-like and twisted, lateral

lobes much smaller: Ivs. few near the bottom of the

scape, oblong-lanceolate. May, Jime. Eu. and N.
Afr. G.W. 2, p. 351.—Advertised by Dutch bulb-
growers.

The following species are advertised in Amer. by European
dealers, but are not known to be cult, in Amer. Most of them are
hardy European plants. The synonomy of the group is somewhat
confused. O. Branciforiii, fls. purple.

—

O. folidsa, large, leafy spikes
of purple fls. G. 13:183; 26:296; :J5:465. G.M. 5Q:709.—O.
fusca, purple- and rose-colored fls.—O. Uiiifdlia, spotted Ivs. and
purple fls. G. 6:229. Gn.W. 20:599.—O. longic&rnis, fls. rich

purple. N. .\fr.

—

O. mnculiita, fls. lilac-purple.—O. rndsculn, fls.
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puriilo, in Ions spikes.

—

O. milililris. fls. purpIc.^O. Mdriu, fls. pur-

plr xmi RTwn.—(>. ptilUms, pale sulfur-yellow.—O. papiliunAcea,

to. purple aiui white.—(). iwvriiiciiitis. loiiK spikes of pale lemon-

yellow flis.—<). /le^x-r/i.lnn. lis. purple, brown ami white, in largo

spikes.—<>. utmhuciim, lis. yellow.—^. ututulali/Ma, lis. white- and
r«80H.-olorea. HeINRICH Ha.SSELBKINO.

OREOCARYA (Greek, mounlaiii nut, referring to

habitat ami the nutlets einiiprising tlie fr.). Bora-

gimu-ca. .\boiit 20 .-speeies of mostly biennial rough or

hispid herbs seiiarateil in recent years from Eri-

trii-himn and Krynitzkia. They are natives of W. N.

Anier. and Mex." They are scarcely kno^vn aa horti-

cultural subjects, :u5 oiily now and then are some of

them traiusferrcd to jiardens. They are white- or yellow-

fld., the blossoms being on tlie order of myosotis: Ivs.

alternate, narrow: roots wootly: fls. in crowded thryse-

like or paniculate clusters, the

cah-x 5 -parted; corolla stilver-

forin, crested in the throat, 5-

lobed; stamens 5, not exserted,

often dimorphic; ovarj- deeply 4-

lobed, becoming 4 nutlets. RIany
species are native in the Wyo.-
Colo.-Utah region. L. H. B.

OREOCEREUS (the mountain
Ccreus). PUocbreuf! in part of

authors. Cactaccx. Usually large

columnar plants with strong arma-
ments and producing long white
hairs or wool like Cephalocereus,

but with vcrj' different fls.: ovary
and fl.-tube covered by numerous
imbricating bracts with their axils

filled with long woolly hairs; sta-

mens numerous, as long or longer

than the petals; style long ex-

serted.—Two species are in cult.

and are described below. They
are cult, the same as Pilocereus.

Celsiinus, Riccob. (Pilocereus

Celsiaiius, Lem. P. fossulatu^,

Lab.). Columnar, in the gardens
simple, hardly more than 4 ft.

high, 3 in. diam.:ribs 10-17, bright

green: areoles bearing long (2 in.)

white hair; radial .spines usually

9, the lower one, the longest, less

than 1 in. long; central usually 1,

sometimes 4, the longest .some-

times 3 in. long, all yellow: fis. not
known. Andes of Bolivia.

Var. Bruennowii, Brit. & Rose (Pilocereus Brucn-
rurwii, Haage, f. P. Cclsdiinus Bruenrurwii, Schum.). St.

stouter: wool brownish, more copious; spines stronger

and darker.

lan^tus, Brit. & Rose (Cdclus lanalus, HBK. Pilo-

cireus Daiilvnlzii, Haage. P. Haagei, Po.selg.). Col-

umnar, reaching .5 ft. in height, 4 in. diam.: ribs 2.5-30,

low, obtuse: areoles close together, bearing over 20
needle-like, sprea/iing and interlocking sjiines, and also

copious long, white, curled hairs which cover the whole
upper part of the plant, like a spider's web.: cephalium
and fl. not certainly known. N. Peru. Ecuador. G.C.
1873:7. F.S. 21:2163. J.N.Rose.

ORE6cOME: Sdinum.

OREODOXA (Oref^k, mountain glory). Palmacex.
The royal palm, cabV)agc; palm, and a very few others,

from Florida to north<^m South America, comprising
the finest .ipf!oies of palms in cultivation; pinnate-

leaved, with tall columnar boles.

The genus Orewloxa, as formerly understood, has
recently been divided, and the Florida and W(^st

Indian royal and cabbage palms have been separated

2675. Royal palm.—Oreodoxa regia.

as Roystonea and the name Oreodoxa has been reserved

for South American species. This separation proceeds

on the basis of the botanical distinctness of the two
groups and also for nomenclatorial reasons. Oreodoxa
was established by Willilenow in 1S04 for 2 Venezuelan
species, neither of which is congeneric with the W.
Indian royal palms. The type species, 0. acuminata,

Willd., is associated by some authors with Euterpe, by
others with CEnocarpus. (See O. F. Cook, Science II.

12:479 (1900); Bull. Torr. Bot. Club, 28:549 (1901),

and 31:349 (1904); also Cook & Collins, Ec. PI. Porto

Rico). Nevertheless, this disposition has not been

accepted by other palm students, as Beccari, and Dam-
mer & Urban; and until something like an agreement

is reached (and without expressing any opinion on the

merits of the case), it is better for a cylcopedia of horti-

culture to hold to a conservative

practice. For Beccari's recent

treatment, see Pomona College

Jotirn. Econ. Botany, May, 1912.

As usually ilefined, and as under-
stood by Martius (not VVUldenow),
Oreodoxa comprises spineless

palms, the solitary erect robust

trunk cylindrical or swollen at the

middle: Ivs. terminal, equally pin-

natisect; segms. narrowly linear-

lanceolate, narrowed at the apex,

unequally bifid; midnerve rather

thick, scaly beneath; margins not
thickened, recurved at the base;

rachis convex on the back, sulcate

toward the base, and acute toward
the apex above; petiole half-cylin-

drical, .sulcate above; sheath long:

spadix rather large, with long,

slender, pendent branches; spathes

2, the lower broad, laterally cari-

nate, shorter than the s]5adix, the

upper complete semi-cylindrical,

ventrally fissured: bracts and
bractlets scaly: fls. small, white, in

scattered glomerules: fr. obovoid
or oblong-ovoid, small, violet; seed

small, rounded, depressed, or obo-

vate and somewhat curved, with

sub-basal embryo and uniform
albumen.
The two well-known Oreodoxas

are the royal palm (0. regia) and
the cabbage palm (O. oleracea).

Both are st.ately trees. While it is often difficult to dis-

tinguish immature specimens of the royal and cabbage

palms, in age they are distinct. 0. regia has staminate

flowers which, in bud, entirely inclose the stamens, while

in 0. oleracea the stamens protrude before the flower

opens. In the latter species, also, the fruit is nearly twice

as long as wide, while in O. regia it is not more than a

third longer than wide. The character of trunk swellmg,

usually aijplied as a tlistinguishing mark, is likely to

break down in some wild plants. The royal palm is one

of the grandest of pinnate palms, growing to a height of

over 100 feet with immense plumy feathery leaves

and a straight white trimk. It is a magnificent tree

for extreme southern Florida for avenue planting, and

is valuable in all sizes, but especially when 4 feet or over

in height. The form of it n.ative in Florida is by some

regarded as a distinct species. The cabbage palm is cut

down when three years old for the central leaves, which

are tender and edible. In southern California, the royal

palm lives for years but without attaining any size,

and is therefore not accounted a success there. Because

of the original error in assigning the West Indian royal

palms to Oreodoxa of Martius, which itself is untenable,

the names of these plants and their relatives are badly

mixed.
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A. Staminate fls. bearing cohiiunur pislillndes that are

S-partcd at the apex (Orcodoxa).

Sancona, HBK. St. 120-150 ft., smooth, glabrous,

grayish bhick: Ivs. pinnate; Ifts. membranaceous:
woofl verj' hard, used in building houses. Colombia.

—

Apparently cult, only in S. Calif, within the U. S. Fran-

ceschi says it has brownish If.-stalks and is more tender

than 0. regia or O. oleracea.

AA. Staminale fls. hearing spherical or ovoid pislillodcs

with sessile stigmas (Roystonea).

B. Trunk usually swollen at or above the middle.

regia, HBK. {Roystonea regia, O. F. Cook). Royal
Palm. Fig. 2675. Caudex 4(3-00 ft. high. : Ivs. 8-10

ft. long; If.-segms. 2^2 ft- long, 1 in. or less wide,

linear, acuminate: fr. ovoid, Min. Cuba, Antigua.

G.F. 9:155. S.S. 10:505. G.C. III. 17:239; 27:297.

A.F. 12:311. G.M.suppl. Oct. 1, 1892.—Commonly
planted in the W. Indies; also elsewhere. The form in

Fla. (separated as Roystonea floridana, O. F. Cook) is

said to lack the characteristic bulge in the trunk and
to grow in reach of tide-water rather than on the hills

or elevated lands. In the Everglades this native palm
sometimes reaches 125 ft. in height, with Ivs. 15 ft. long.

It is tall and slender when young.

Borinquena, Reasoner {Roystdnea Borinqubna, 0. F.

Cook). The Royal Palm of Porto Rico. Trunk usu-

ally with a prominent bulge, but sometimes slender,

about 30-35 ft. tall; otherwise much as in B. regia but
differing in having more densely branched infl., which
is covered with a dark brown pubescence: seeds about
t^in. long, distinctly narrower than those of O. regia

and somewhat flattened or concave on the back. Porto

Rico, on limestone hills.—According to Reasoner it

does well in extreme S. Fla. outdoors.

BB. Trunk not swollen at the middle, usually perfectly

cylindric.

oleracea, Mart. {Areca oleracea, Jacq. Euterpe
Caribsea, Spreng. Roystdnea oleracea, O. F. Cook).
C.\BBAGE Palm. Caudex 100-120 ft. high: Ivs. 10-14

ft. long; If.-segms. lanceolate-linear, acuminate, 3 ft.

long, l}4 in- wnde: fr. obovoid-oblong, ^iin. W. Indies.

—Cult, in S. Fla. L. jj. B.f

OREOPANAX (i. e., rrmuntain Panax). Araliacex.

Troi)ical .\merican shrubs and trees grown in the
greenhouse.

Leaves simple or compound, entire or toothed, thick:

fls. in den.se heads which are arranged in racemes or

panicles; calyx with minute or obsolete limb; petals

4-7, usually 5, the stamens of the same number and
with ovate or oblong anthers; ovary 3-7-loculed, the

styles rather long and bearing a flat, not thick, stigma:

fr. globose and berrj'like.—Some ninety species-names

have been referred to this genus, but the number of

species is probably much less than this number. In the

trade, the species of Oreopanax are usually known as

aralias, but in the Aralia tribe the petals are imbricate

in the bud, whereas in Oreopanax they are valvate.

Few species of Oreopanax are known in cult. Harms
(Engler & Prantl, Pflanzenfamilien) divides the species

into 3 groups,—Ivs. digitate, Ivs. lobed, Ivs. not lobed.

The species described below are those which are now
most often mentioned in gardening literature, but only

the first seems to be much known here.

Propagation is by cuttings and seeds, any time dur-

ing Januarj', February and Slarch, the earlier the better.

Half-ripened growth of the extreme tops should be
placed in a warm propagating-bed with a bottom heat
of about 80°. Keep them covered with gla.ss and give

sufficient moisture and plenty of shade. When the

roots are about M inch long, they may be lifted care-

fully and potted off into 2- or 2}^2-inch pots, using a
mixture of loam, leaf-mold and peat in equal parts,

adding enough santl to make it friable. Keep them
shaded close and moist vmtil well established, when they

may be brought out into full .sun. lncrea.se their pot

room until they are in 6- or 7-in(^h i)ots. They can be

kept in fair condition for some time if fed with liquid

manure once or twice a week during the spring and
summer. During the summer, they will need syringing

on all bright days. Always give enough ventilation to

keep the growth from becoming too soft, or the atmos-

phere from becoming too humid. They thrive in an
intermediate temperature, in winter from 55° to 00°

with a 15° rise during bright days; in sjiring and summer
60° to 68° for night, with 75° to 80° with sun. They
will require some shade when the sun becomes power-

ful, but not so much as to make them soft. A good
compost to use for bigger shifts would be
fibrous soil four parts, leaf-mold and
well-decayed cow-manure one part each.

Give them plenty of good drainage in

order to keep the mixture from becom-
ing sour. Do not let them become dry
at the roots. In the
winter they will need
less water and syring-

ing. Keep thrips down
by syringing and fumi-

g a t i o n s.—Oreopanax
can also be increased

from seed. This seed
can be secured through
some of the European
firms in the spring. It

may be sown in pans,

using a mi.xture of

loam, peat and sand
in equal parts. Cover
the seeds about three times their size

with finely sifted compost. Place a
glass over each pan and keep shaded
and moist. They will come better

if placed over bottom heat. When
large enough to handle, pot off into

small pots, using a little heavier
mixture than the seed was sown in.

They may be shifted and grown on
under the above cultural directions.

(J. J. M. FarreU.)

A. Lvs. all simple.
^^^^ Oreopanax

reticulatum, Decne. & Planch, reticulatum. Prop-

(Aralia reticulata, WiM.). Fig. 2676. erly Meryta Den-

Small tree, with alternate, thick, hamii. (X3iJ

entire, oblanceolate lvs. 12-18 in.

long, somewhat revolute on the margin, strongly alter-

nate-veined and reticulated with shades of green: fl.-

heads spherical, nearly or quite an inch diam. S. Amer.?
—A handsome plant for foliage.

AA. Some of the h'S. strongly digitatcly lobed or angled.

Sanderianum, Hemsl. Shrub or small tree, with habit

of Fatsia papyrifera: lvs. glabrous, thick and glossy,

long-stalked, triangular-ovate in outline, on young
shoots deeply 3-lobed but on flowering plants cordate

and entire: fls. minute, in small, globose heads, which
are arranged in racemose panicles. Guatemala. G.C.
III. 13:451. A.F. 8:1283.

AAA. Some or all of the lvs. digitate.

Epremesnilianum, Andre. Shrub of striking habit:

lvs. large, long-stalked, digitate, the Ifts. 7-9, oblong or

lanceolate and usually tapering at either end, the middle
ones deep-lobed: fl.-heads in a spike. Origin imknown;
perhaps a garden form of 0. dactylifolium, Hort., in

which each of the 7 lobes is usually lobed. R.H. 1884,

pj). .320, .321. Gn. 29, pp. 3.54, 355; 30, p. 447.—Named
for Count Epr6mesnil, Dieppe, France. Well-grown
plants resemble Fatsia japonica (Aralia Sieboldii).
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Andre^um, M;iirli;il. Slmib, with vaiiahlc foliar*":

l\-s. olliptio to roiimlisli, stalkod, tlie lower svufair ami
jH^tiolos t\\l-tomoiitos(", varyinj' from an!j;k'il to dooply

digit;itt" junl the divisiinis piiinatil'ul: fl.-heads {^lobular,

in a tenninal raceme. Ecuailor. IMl. 1SS2, ]f]i. 524,

525.

Thibafitii, HiKik. Small tree, slellate-imheseent on
the youn(i jiarts: lv.<. loiij^-.'stalked, 5-7-toliolate, the

Ifts. iaiu-eolate or oblaiieeolalo, entire, G in. or less long,

dark gnvn: fl.-heads '3in. diam., in a terminal raceme
1 ft. long. Mex. U.M. 0340.

O. pnUincul<itum wiis once listttl in Calif., with following

description: "Kis. palmate, tinged with red; makes a fine foliage

plant. Ouatemahi. ' It turns out to be Kcclreuteria paniculata.

—

O.
trUobum, llort., a plant offered abroad, may belong here.

L. H. B.

ORIGANUM (ancient Greek name .said to mean
dflight (if viouniain.'!). Lalyiats'. 1M.\r.ior.\m. Sweet
herbs; and a few s|ieries f;ro\\ni in rock-gardens and
borders for the ornamental foliage and flowers.

Perennial herbs or undershriibs, ^\'ith fls. in 2-fld.

whorls, rarely (i-lO-fld., crowded into globose or oblong
spikelets which are disposed in terminal cory^nbs or

panicles: bracts colored and larger than the calyx, or
green and smaller; calj-x various, .'j-toothed or 2-lipped;

corolla 2-lii)ped, the upper or posterior lip 2-lobed or
cmarginate, the lower 3-lobpd; stamens 4, included or
exserted; style 2-lobed: nutlets ovoid or oblong, smooth.—.\bout 30 species, largely in the Medit. region, but
also in extra-Trop. .\sia. Botanically these plants are

closely allied to the th}^ne, but the fls. of marjoram are

borne in bracted heads, while tho.se of thyme are borne
in few-fld. whorls which are axillary or spicate above.

By some authors, the genus is divided into Origanum,
with 5-toothcd and more or less 13-nerved calyx, and
Majorana with oblique calyx- mouth, the upper lip

entire and the lower one small or wanting.
The sweet marjoram is 0. Majorana (or Majorana

horlensis), not uncommon in garflens. The pot mar-

i'oram appears to be very little known in this country.

t is commonly referred to 0. vulgarc, although some-
times to O. Onites. The former is probably the species

concerned, although it is not impossible that both
species are confused in this horticultural name, pot
marjoram.

Cultivalion.—Sweet or annual marjoram {Origanum
Majorana) is a native of the countries bordering the
Mediterranean sea. It is an erect branching perennial,

bearing grayi.sh green rounded or oval leaves, small
whitish flowers in terminal clasters which appear in

midsummer, and little oval dark brown seeds. The
plant has a pleasing odor and warm aromatic bitterish

taste, due to a volatile oil which is soluble in water, is

officinally cretlited with tonic and gently excitant
properties, and, as an infusion, is employed in domestic
medicine to "bring out the rash" in such diseases as
measles. More frequently than in medicine, however,
it,s green parts are u.sed as a condiment, being highly

esteemed as a seasoning for soups, stews, meat-pies and
dressings. In the garden this jjlant is treated as an
annual, hence the name "annual marjoram." This
pra<;tice became necessary since the plants are prone
to winter-kill unless carefully protected. Its propaga-
tion is aLso somewhat precarious, owing to the small

size of the seeds and the tenderness of the seedlings

when exposed to the sun. Shade, therefore, until the
plants are well rooted is usually necessary. Succ('S-

sional plantings may be made throughout the spring;

Wirnetimes transplanting from hotbeds or coldframes
in May or June is practised. The plants should stand
6 inches asunder in rows 12 inches apart, in light and
dry but good soil, be kept clean throughout the season,

and harvested for winter u.se just before flowering, the
plant being cut close to the ground and hung in a cool,

airy place to dry. If planted early, leaves may be
gathered in late spring. .According to I)reer, ,\merican-

growii seed is better than im])orted seed for winter
use, ivs it makes more bulk, while imported seed is better
when the |)lants .are to be cut green for siunmer use.

—

Pot marjoram (Origanuni I'ldgare), a branching hardy
perennial, about 2 feet tall, bearing in midsummer pink
or i)urple flowers, ami sm.all brown oval seeds, grows
wild on the borders of Eurojiean woods. The highly
aromatic leaves and the young shoots gathered just

before blossoming are used like those of sweet marjoram.
The plant is of easy culture, succeeding in all warm
garden soils. It may be propagated by seed, but, where
established, division in spring or early autumn is gen-
erally practised. The plants should be set 10 inches
asunder in rows 15 inches apart, and kept well culti-

vated. Dwarf pot marjoram, a variety that comes true
from seed, bears large heads of whitish flowers, and is

often used as an edging plant. (M. G. Kains.)

A. Spikelets erect.

B. Calyx of 5 nearly or quite equal teeth: fl.-bracts medium
in size, often colored.

vulgare, Linn. Rootstocks nearly horizontal: plant
more or less hairy: Ivs. stalked, broadly ovate, sub-
serrate or entire, broadly rounded at the base or sub-
cordate: fls. purijlish (varying to pink or nearly white),

in corymbed clusters or short spikes; bracts purpli.sh,

about the length of the calyx; corolla longer than calyx;

2 or 4 of the stamens exserted.—Cult, in old gardens;

also wild along eastern roadsides and in fields, natu-
ralized from Eu. An erect herb, 1-2,' 2 ft. high, aromatic.

It runs into .several forms, one of them being var.

a&reum, Hort., with golden or yellow foli.age.

BB. Calyx oblique or S-lippcd: fl.-bracts medium or small,

not prominently colored.

c. Lvs. stalked.

Majorana, Linn. {Majorana hortensis, Moench).
Sweet Marjoram. Annual Marjoram, from the
method of cult., although the plant is perennial.

Nearly glabrous, 1-2 ft.: lvs. oblong-ovate, entire,

obtuse, tomentose: fls. purphsh or whitish; spikelets

oblong, 3-5 in a cluster. Eu.

cc. Lvs. not stalked.

Onites, Linn. (OnUes tomentbsa, Raf. Majorana
Omtes, Benth.). Perennial: st. erect, nearly simple,

hirsute: lvs. sessile, ovate, subserrate, villous or
tomentose, mostly cordate at the b.ase: fls. as in 0.

Majorana but a little larger; spikelets ovoid, very
numerous in a dense cluster. S. E. Eu., Asia Minor,
Syria.

aa. Spikelets nodding: fl.-bracts large, often colored,

xisually concealing the calyx.

sipyleum, Linn. (O. hybridum, Mill.). Woody and
procumbent at base, the upright branches very villous:

lvs. short-petioled, entire, the lower ones suborbicular

and hairy, the upper ones ovate, glabrous and glaucous;

floral lvs. small: spikes oblong, solitary or in 3's, nod-
ding, the bracts ovate and colored; calj-x glabrous, the

3 upper teeth longer; corolla pink. Levant; named for

Mt. Sipylos.—A useful little plant for rock-work and
dry places; 8-16 in. high; fl.-heads rose-color.

pulchellum, Boiss. Perennial, grayi.sh pilose, the sts.

ascending: lvs. ovate, obtuse, entire, the lower ones

short-petioled and the others sessile: spikes nodding,

ovate or oblong, the bracts reddish, ovate, glabrous or

ciliate; fls. rose-colored; calyx glabrous, the throat

bearded, upper li]) repand-tridentate, the lower very

short and 2-lobed; corolla-tube not gibbous, twice

exceeding calyx. S. E. Eu. and eastward.—Said to be

a pretty shrub-like little plant with fl.-heads resem-

bling small hops.

O. DirMmjiUH, Linn., from Crete (Crete Dittany), is a tender
Hpeeios with entire woolly mottled lvs. and purplish or pink fls. in

hop-like heads. L_ pj_ |3^
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ORIXA (Japanese name). Rutacex. Deciduous
shrub, with alternate petioled almost entire Ivs., and
grwnish ineonspiouous tlitveious fls. with 4 sepals and
4 minute petals, the staminate fls. in racemes, the pis-

tillate fls. sohtary: fr.

consisting of 4 dehiscent
pods, each containing 1

black subglobose seed.

It has proved hardy in

Mass., but has no dec-

orative merit except its

bright green fohage,

which is not attacked by
insects or fungi, and has
a strong disagreeable

odor like that of ptelea.

Orixa seems to grow in

almost any soil. Prop,
by greenwood cuttings;

also by layers and root-

cuttings and by seeds.

The only species is O.
japonica, Thunb. (Celds-

triis Orixa, Sieb. & Zucc.
Ilex Orixa, Spreng.
Olhera Orixa, Lam.).
Fig. 2077. Shrub, to 8 ft.,

with spreading branches
pubescent when young:
Ivs. obovate to oblong,
obtusely pointed, entire

or finely crenulate, bright
green above, finely pu-
bescent beneath, trans-

lucent ly glandular-punc-
tate, 2—4 in. long: fls.

small, greenish: pods
about Jsin. long, light

greenish brown. April,

I.T. 3:101.

Alfred Rehder.
ORMOSIA (from Greek, for necklace: the brilUant

seeds of some species used as beads). Leguminosse.
Neckl.^ce Tree. Trees, around the world in the
tropics, of 40 or more species, bearing large panicles or
racemes of white, lilac or black-purple papilionaceous
fls., and often handsomely colored seetls, planted some-
times in warm countries: calyx more or less 2-lobed, the
2 upper teeth being somewhat connate; standard very
broad, the wings obovate-oblong and obhque; stamens
free and unequal; stigma lateral: pod leathery, woody, or
fleshy, oblong to linear and compressed, wingless and
2-vaIved, sometimes septate: Ivs. odd-pinnate, with
coriaceous Ifts.

monospenna, Urban (Sdphora monosperma, Swartz.
Or7>tdsiadasycdrpa, Jacks.). Fig. 2678. Offered abroad:
large tree: Ifts. 5 pairs, oblong and pointed, 3—4 in. long:

fls. blue, 5iin. long in large rusty panicles: pod IJ^^ in.

long, tomentose, 1-seeded; seed somewhat compressed,
irregular in shape, H^n. or more longest way, bright
scarlet with large angular black patch. W. Indies.

Other species do not appear in accessible lists, but they may be
sparingly in cult. O. cocclufn. .lacks., of S. Amer., is in horticultural
literature: Ifts. ovate, the margins revolute: fls. blue: pod glabrous
and shining; seeds scarlet, witli black spot. T TT R

ORNAMENTAL GARDENING, or omament.aI
horticulture, is that branch of horticulture concerned
with cultivating plants of all kinds for show and to

satisfy the eye rather than for food. It includes flori-

culture and also the culture of trees for shade and dis-

play. (The culture of trees on a large scale for timber
and for other profitable purposes aside from ornament
is forestrj'. The culture of trees in general is arbori-

culture.) Ornamental gardening includes carpet-bed-
ding and formal gardening in general, while laiulscape

2677. Orixa japonica. C X H)

May. Japan. Gt. 35:1232.

gardening is concerned with making nature-like pic-

tures, or at least with the general plan and setting of

the place; it also comprises all that part of floriculture

that aims to make grounds and gardens beautiful.

ORNITHIDIUM (the diminutive for bird, from the
form of the flower). Orchidaccx. Epiphytic orchids
for the warm greenliouse.

Stems leafy, covered with distichously imbricated
sheaths, the 1-lvd. pseudobulbs lateral: fls. medium or
small, solitary on peduncles which are fascicled in the
axils; sepals anfl petals similar, the sepals free, a little

larger than petals; lip 3-lobed, the lateral lobes erect,

sometimes inclosing the column; column usually short

and footless; pollinia 4, waxy.—About 20 species, in

Troji. Amer.

densum, Rcichb. f. (Maxillaria densa, Lindl.).

Pseudobulbs oblong, compressed: peduncles densely
fascicled; sepals and petals yellowish, the column and
lip marked \vith rose. Mex. B.R. 1804.

fragrans, Rolfe. Pseudobulbs ovoid-oblong: fls. few,

fragrant, white, faintly flushed with mauve; sepals

spreading, oblong-linear, rather acute, the petals some-
what connivent, lanceolate-linear, acute; lip 3-lobed,

dull mauve, the lateral lobes small, the middle lobe

reflexed, quadrate-oblong, truncate or emarginate.

0. blcolor, Rolfe. Pseudobulbs ovoid, tufted: fls. bright yellow,

with a crimson blotch on the front lobe of lip. Colombia.

George V. Nash.

ORNITHOCEPHALDS (Greek, Hrd and head in

allusion to the aspect of the column). Orchidacex.

Epiphytic orchids, the most striking feature of which is

the long slender rostellum.

Cespitose herbs with fleshy Ivs.: sepals and petals

free, spreading; upper sepal concave; labellum subsessile,

3-lobed, lateral lobes broad and thickened, middle lobe

elongated; cokmin short with the rostellum conspicu-
ously elongated; pollinia 4.—About 20 species from
Brazil to W. Indies and Mex. The geographical range
of the species herein described indicates an intermedi-

ate temperature. They may be treated like cattleyas.

grandiflorus, Lindl. A dwarf compact epiphyte: Ivs.

distichous, oblong, obtuse, about ^i'm. long: scape from
the axil of the Ivs.; fls. small, whitish, about %m.
across, borne in racemes;
sepals and petals similar,

blotched at base with
emerald-green ; labelUun
3-lobed, somewhat
rounded, saccate, keeled
beneath. Brazil.

2678. Seeds of Ormosia
monosperma. i, X 1

)

multiflorus, Rolfe.

Plant densely cespitose:

sts. 2% in. high, diphyl-

lous: Ivs. lanceolate or
oblong, somewhat fleshy,

about ^sin. long: raceme
slender, flexuose, 3,' 5 in.

long; fls. numerous,
white ; .sepals reflexed, ovate, concave

;
petals spreading

;

labellum pandurate, obtuse, concave above the middle,

1^5 in. long, with a suborbicular callus. Brazil.

Oakes Ames.

ORNITHOCHILUS (Greek, bird .and labellum).
Orchidaceie. Ei)ipliytic herbs with leafy sts., similar to
Aerides: sepals .subequal, .spreading, oblong; labellum
spurred; infl. longer than the Ivs.; fls. yellow with
banils of brown; pollinia 2.—A few species from India.
O. fuscus, Wall. Lvs. subacute, narrowed to the sessile

sheathing base, about (i in. long, about 2 in. wide: infl.

longer than the lvs.; fls. small, numerous, in racemes,
greenish yellow, with bands of brown .and with the
liectinate lateral lobes of the labellum pur))le below;
sepals an<l petals oblong. Oakes Ames.
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ORNITHOGALUM ^C;rcek, bird and milk: applica-

tion not obviousi. Lilians. This ponus includes the

star of Uothlehein, a dwarf hardy l)iill)oiis plant that

bo:irs umbels of prtvif-and-white flowers in May and
June: also many other outdoor and indoor bulbs.

Bulb eoated, sivini; rise to linear or very narrow Ivs.

and a simple leatiess sca]>e: lis. white, yellowish or
n'ddish, mostly raeemo.-:e; perianth persistent; tube
none; sepms. ti, usually sprea<linj;; stamens 0, the fila-

ments more or less flattened and in many species

unequal, alternate ones being broader at the btise;

2679. Omithogalum
arabicum. ( X 3 2)

ovary sessile, 3-celled; ovules many in a cell, super-
posed; style short or long: caps, membranous, loculi-

cidally 3-valved; seeds globose, usually not crowded
nor comprassed: often the perianth-segms. are keeled
and the green color follows the keel.—Probably more
than 100 species, widely spread mostly in the eastern
hemisphere. They are particularly numerous in S. Afr.
Ulue and mauve-purple does not occur in the fls. of
this genus, according to Baker.

Ilorticulturally, ornithogalums may be divided into
hardy and tender groups, and each of these may be sub-
divided into dwarf and tall. The hardy kinds are con-
sidered by English amateurs amongst the choicest
summer-blooming bulbs for wild gardening. With the
remarkable increase of wild gardens in America, the
jKjpularity of these bulbs is likely to increase with us.
The common star of Hethlcliem, O. umbellalum, a
dwarf kind, is the only omithogalum that is common in

American gardens. (). nutans has escaped from a few
premises; in England "it is a very popular species
and one of the most easily managed of all the ornithog-
alums. In borders amongst othf^r namerl bulbs, how-
ever, it becomes a great nuisance, on account of the
freedom with which its innumerabW^ bulbils are fomied.
In a serni-wild or imcultivated spot it is a capital sub-
ject for groundwork; it requires no attention whatever,
and flowers freely all through April and May." Of the
taller hardy kinds O. latifolium and O. pyramidale
»e(;m to be the most de.sirable. These may be placed
among shrubbery and left undisturbed. A particularly
robust clump of O. latifolium is recorded as bearing over
one hundred spikes of flowers on stalks 3 f(!et high, O.
jn/ramidale .v^mctimes makes a perfect pyramid of

starry white flowers, the spike 12 to 18 inches long, the
flowers an inch across, and a hundred or more flowers
in a spike.

The tender kinds in cultivation are chiefly from the
Cape of Good Hope, although O. arabicum is foimd in
the Mediterranean region. When well grown, the latter
is ])robably the showiest of the genus. The white of
the large broad-petaled flowers is set off by a gleaming
black pistil, which makes a striking feature. U. arabi-
cum is suitable for jiot culture in northern conserva-
tories, but perhaps the best way to grow it is in quan-
tity in a frame. The bulbs have a way of remaining
dormant for a season or two, a difliculty possibly to be
associated with insufficient ripening. It is suspected
that there are two varieties, a shy-blooming and a free-

blooming kind. This may explain some of its reputation
for capriciousness. O. tliyrsoides is easier to grow and
earlier to bloom. With gentle forcing it may be had
for Christmas in a moderately warm house. O. revolu-

tuin is very distinct in having revolute instead of spread-
ing segments. U. caudatum is cultivated in dwelling
houses under the erroneous name of sea onion. The
sea onion is Urginea maritima, a plant of the same
general appearance but distinguishable in leaf, flower
and fruit as follows: Urginea maritima has leaves 2 to
3 inches wide: raceme IJ^ to 2 feet long: bracts 3 to 4
lines long: flowers white with a brown keel: seeds
crowded, disk-like. Omithogalum caudatum has leaves
1 to 1 3.^ inches wide; raceme ' 2 to 1 foot long: bracts 6
to 9 lines long: flowers keeled with green: seeds not
crowded nor compressed. The ornithogalums are
increased naturally by the new bulbs. In general, they
are plants of easy culture.

arabicum, 1.

aureuni, 3.

biflorum, 10.

caudatum, 13.

cxscapum. 8.

flavescens, 3.

INDEX.

kewense, 3.

lacteum, 4.

latifolium, 5.

longebracteatuni, 12.

narbonense, 10.

nutans, 9.

pyramidale, 10.
revolutum, 14.
Saundersiffi, 2.

tenuifolium, 6.

thyrsoides, 3.

umbellatum, 7.

A. Segms. of perianth self-colored on front and back, not

keeled with color (No. 2 tinged outside).

B. Pistil prominent, shining, greenish black.

1. arabicum, Linn. Fig. 2679. Bulb ovoid, 1-1^ in.

thick, proliferous: Ivs. .5-8, glaucous green, 1-1 J-^ ft.

long, ^4-1 in. wide: scape 1-2 ft. long; raceme t)-12-fld.,

roundish or deltoid in outline, 3-5 in. long and wide;
fls. self-colored, odorous; filaments lanceolate, not cus-

pidate, alternate ones distinctly broader, but not quad-
rangular on the base. Medit. region. B.M. 728; 3179
and B.R. 906 iasO.corymbosum). G.C. II. 19:665. Gn.
22, p. 249; 32, p. 145; 41, p. 377; 49:308 and p. 309.

J.H. III. 61:539. Gn.W. 20:592. G. 10:318; 27:249.

C.L.A. 5:48.—The blackish pistil is a beautiful and
interesting character. The most popular species for

pot culture.

2. Sa&ndersise, Baker. Bulb large and globose: Ivs.

many, flaccid, lorate, more than 1 ft. long: peduncle
terete, 2-3 ft., bearing many corymbose fls. on pedicels

to 2 in. long with greenish lanceolate bracts; perianth

white, Hin. long, the segms. orbicular, tinged outside

with green; stamens half as long as perianth; ovary
blackish green, with a very short style. S. Afr.

BB. Pistil not a striking feature, dull, smaller,

c. Number of fls. in a cluster less than 50.

3. thyrsoides, Jacq. Bulb globo.se, 13-^-2 in. thick:

Ivs. .5-6, lanceolate, 6-12 in. long, 1-2 in. wide, atten-

uate above, the margin obscurely ciliate: scape J^-IJ^
ft. high; raceme 12-30-fld., dense, triangul.ar in outline,

3-4 in. wide; fls. self-colored; segms. ovate and strongly

imbricate; filaments alternately longer and lanceolate,

alternately shorter, dilated above the base and bicus-

pidate. S. .\fr. B.M. 1164 (fls. white, with a brown
eye).—In cult., the perianth may be 1 in. long. Var.
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aOreum, Ait. (O. nurcum, Curt.), has golden yellow fls.

B.M. 190. Var. flavescens, Ker, has pale yellow fls.

B.R. 305.—O. kewense, Hort., is a hybrid of (). thijr-

soidcs and the var. aurciim: like O. thyrtscrtdes, but color

is bright buff-yellow.

4. lacteum, Jacq. Bulb whitish, subglobose, to 1 J^
in. diam. : Ivs. 9 or 10, somewhat fleshy, rosulate about
base of St., lorate, 12 in. or less long, the margins
lightly ciliate: peduncle strong and erect, 1-2 ft., bear-

ing a dense 20-50-fld. raceme that becomes 6 m. long
and about 2 in. wide, the pedicels erect-spreading and
the lowermost as much as 1 in. long; perianth l-i-^m.
long, scentless; segms. oblong, about Jij'in. wide, milk-
white. S. Afr. R.B. 34:307. G.C. III. 57:193.—An
interesting and variable species.

cc. Number of fls. in a cluster of 50 or more.

5. latifolium, Linn. Bulb globose, 13^-2 in. diam.:
Ivs. 5-6, ascending, glabrous, fleshy herbaceous, broadly
lorate, 12-15 in. long, I'o"'- in. wide in cult.: scape or
peduncle strong and erect, 1-2 ft., bearing a raceme
12-18 in. long and containing 50-100 or more fls.;

perianth about Hin. long, the segms. milk-white and
oblong-oblanceolate ; filaments about equal, lanceolate.

Tauria, Caucasus, Kurdistan, Arabia, Egypt. B.M.
876. B.R. 1978.

AA. Segms. of perianth with a green outer face, the outer

segms. narrowly margined white.

B. Cluster inversely -pyramidal in outline.

6. tenuifolium, Guss. Bulb ovoid, 1 in. thick, sim-
ple: Ivs. 5-6, narrowly linear, 5-6 in. long, 1-2 lines

wide, unspotted: scape 2-3 in. long; raceme 6-10-fld.,

corymbose or inversely triangular in outline, 2-3 in.

long and wide; pedicels ascending; fls. with outer
perianth-segms. margined white. Medit. region.

BB. Clusters quandrangular in outline.

c. Number of fls. 12-20.

7. umbellatum, Linn. Star of Bethlehem. Bulb
subglobose, 1 in. thick, bearing numerous bulbils: Ivs.

6-9, narrowly Unear, 6-12 in. long, 2-4 lines wide, deeply
channeled, distinctly spotted white: scape 4-6 in. long;

raceme 12-20-fld., quadrangular in outline, 4-6 in.

long, 6-9 in. wide; lower pedicels in fr. spreading; fls.

white, with outer perianth-segms. margined white.
Medit. region. Escaped from old gardens in U. S.

G. 5:72; 27:248.

cc. Number of fls. 3-12.

8. exscapum, Ten. Bulb, ovoid, %-\ in. thick, not
prohferous: Ivs. 5-6, narrowly linear, 4-6 in. long, 1-2
lines wide, glabrous, spotted, disappearing after the
fls.: scape 1-1 J^ in. long; raceme 3-12-fld., quadran-
gular in outline, IJ^ in. long, 23-|-3 in. wide; lowest
pedicels in fr. deflexed; bracts ^/i-\ in. long, shorter than
the pedicels; fls. with outer perianth-segms. margined
white; style very short. S. Eu.

AAA. Segms. of perianth more or less white-faced but

keeled with green on the back.

B. Blossoms nodding.

9. n&tans, Linn. Bulb ovoid, 1-1 H in. thick, pro-
ducing ofTsets freely : Ivs. pale green, 1-1 J/^ ft. long, 3-6
lines wide, disappearing afterthefls.: scape 8-12 in. long;
raceme 3-12-fld., oblong-cylindrical in outline; pedicels
shorter than the bracts; fls. white on upper sirle, green
on the back, margined white, the lower ones nodding.
Eu., Asia Minor. B.M. 269. Gn. 32:418 and p. 77;
41, p. 376. Gn.W. 21:871.—Sometimes escaped in

U.S.
BB. Blo.^soms erect or ascending.

c. Width of Ivs. .3-6 lines.

10. narbonense, Linn. Bulb ovoid, 9-15 lines thick:
Ivs. straivshaped, 1-1 ^2 f- 'ong, 3-6 lines wide, gla-

brous, glaucous green, scarcely disapiJearing before the
end of flowering: scape 1-1 H ft- long; raceme 20-50-fld.,

oblong-cyhndrical, 4-8 in. long, IJ2-2 in. wide; lowest
pedicels 9-15 lines long; fls. whitish, keeled green on the
back; filaments lanceolate at base, not squared. S. Eu.
B.M. 2510 (striped green back and front). Var.
pyramidale, Hort. (O. pyramidale, Linn.), is considered

by Baker to be a robust, large-fld. garden form, but it

is said to grow wild in Spain and Portugal and may be a,

distinct species. Fls. white, with a green stripe on back.
Gn. 41:376; 73, p. 603.

11. biflonim, Don. Bulb globose, ^-l\i in. diam.:
Ivs. 4-6, somewhat fleshy, linear, attenuate above, con-
cave, 6-12 in. long and 3-6 lines wide: peduncle or scape
6-12 in. high, with a lax 6-20-fld. raceme that is 3-4 in.

long, the pedicels strict and erect-spreading, the lower-
most in 2's; perianth about Jsin. long; segms. ovate-
lanceolate and subacute, the back with a narrow green
stripe; style short (1 line long). Chile, Peru. G. 26: 129.

—Said to be a good species for greenhouse decoration.

cc. Width of It's. 9-18 lines.

12. longebracteatum, Jacq. Bulb ovoid, 3-4 in.

thick: Ivs. 5-6, rather fleshy, glabrous, lanceolate,

132-2 ft. long, J^-lJi in. wide, persistent until after

flowering: scape 13;^-2 ft. long; raceme dense, 30-60-

fld., oblong-cylindrical, 6-9 in. long, 15-18 lines wide;
lowest pedicels 9-12 lines long; fls. whitish, keeled green
on the back; bracts 9-15 lines long; filaments alternately

linear and lanceolate at the base. S. Afr.

13. caudatum, Ait. Bulb ovoid, 3-4 in. thick: Ivs.

5-6, fleshy-herbaceous, lorate, 13-2-2 ft. long," 1-13^ in.

wide: scape lyi-'i ft. long; raceme dense, 3i~l ft. long:
perianth 3 sin- long, white; banded green on face, and
keeled green; stamens three-fourths the length of

perianth; bracts 6-9 lines long; filaments alternately
lanceolate and quadrate at the base. S. Afr. B.M.
805.—Window plant.

AAAA. Segms. of perianth while, un.th a brown or greenish

yellow eye, revolute.

14. revoliitum, Jacq. Bulb globose, 1 in. or less diam.
Ivs. 5-6, lanceolate, 6-9 in. long, 6-9 lines wide: pedun-
cle or scape terete and stiff, 1 ft. high, bearing a dense
subcorymbose raceme; fls. not keeled with green, white
with yellowish eye; segms. oblong and obtuse, 34in.

broad, reflexing or turning back from near the base;
style very short and stout. S. Afr. B.M. 653. B.R. 315.

WiLHELM Miller.
L. H. B.t

ORNITHOPUS {bird's foot, referring to form of pod).
Leguminbsse . A few plants allied to Coronilla and Scor-
piurus, from the Canary Isls. through Eu. to W. Asia;
and also in Trop. Afr. and S. Brazil. They are little

known horticulturally. The fls. are very small, whitish,
rose or yellow in umbels, papilionaceous; standard
nearly orbicular; wings oblong; keel obtuse and nearly
straight; stamens diadelphous: pod much exceeding
the calyx, separating into 1-seeded joints or parts.
They are slender spreading annuals with pinnate Ivs.

and axillary peduncles.
The genus is known in cult, in the serradella, a forage

plant in Eu., but of very small importance in this coun-
try. It is 0. satiims, Brot., of Spain and Morocco:
slender-stemmed and much-branched annual, 13^-2 ft.,

with strong tap-root: Ifts. many, ovate: fls. rose-colored,
in few-fld. umbels. It is sown in early spring, 40-60
lbs. of seed to the acre. L H B
OROBANCHE (old Greek; said to be given because

the species .strangle or kill the orobus or vetch). Oroban-
chacese. Broom-Rape. Parasitic herbs of purple or
brown color, without green foliage, growing on the
ground and attached to the roots of other plants. Other
genera of the family are .\phyllon and Lathraea, which
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stH>. In Orobiinohe, tho i-ulyx is iloeply iliviilod into 2

or l jHiiiittHl sopiUs; corolla broadly tubular or bell-

shapoil, often curved, more or less "J-lipped; stamens 4,

in 2 piurs; ovary 1-relled.—About 100 species, if

Aphvllon and some others are included, widely dis-

tributed, a number of them in Eu. They are scarcely

horticultural subjects, although it is possible to grow
tlu'in. Writing in The (.iarden ('>9. p. ',IH), Francis D.

ll.irner, s;us that he was able to gnnv '.*. ajHciosa 3 ft.

S in. high, with many showy i1s., and that it began to

bloom at S in. high. Me establislies them (m the roots

of beans. He grows 3 t>r 4 beans in a 7-in. pot, and when
thev are 2 or 3 Ivs. high and the roots well arounil the

pot, orob.anche seeds are sown over the dani]) surface.

Before tlie beans arc pot-liound, they are planted out

with the ball of earth unbroken. The orobanche heads
will api>car in July. It is essential that the beans do not

get into bloom before the seed of the parasite is sowti,

otherwise it will not get a sufticiently early start to

ripen. When fls. of the panusite have turned into shades

of brown and the stems have fallen, the plants are

ston>d for seed, which is minute. L. H. B.

OROBUS (an old CJreek name). Leguminbsx. A
getms not now kept separate, and referred mostly to

Lathyrus, from which it w:is distinguished largely by
its erect habit and lack of tendrils; some of the species

now go to \'icia. Five species-names were found by
Bcal (Study of Genus Lathyrus, Cornell Bulletins) to

be offered by American seedsmen: O. niger (=Lalhy-
rus niger), O. vernus {^Lathyrus vernus), 0. lathyroides

(
probably= Vicia orohoidea), and 0. albu^ and 0. superbtis

which are probably horticultural forms of Lathyrus

vernus. Abroad there are also listed 0. auranliaeus,

which may be Vicia aurantia; O. canescens, 0. azureus,

O. larius, 0. Smithii with ''creamy yellow fls., dwarf
grower," which probably belong in Lathyrus.

ORONXniM (one of many names arbitrarily apijlied

by Linrueus; he probably had in mind some water
plant growing in the SjTian river Orontes). Aracea-.

A hardy native aquatic plant, which bears in early

spring yellow "clubs" on white stalks. The "club" is a
cylindrical spadix 1 to 2 inches long.

Spathe usually soon deciduous; fis. hermaphro-
dite, covering the whole spadix; sepals scale-like,

imbricated upon the ovary, usually 4 in the upper and (5

in the lower fls.; ovary 1-celled; ovule solitary, semi-
anatropous: fr. a green utricle.—One species, found
in swamps and pools from Ma.ss. to Fla., mostly near
the seacoast, but extending as far inland as Cent. Pa.
and La.

aquaticum, Linn. Golden Club. Lvs. ascending
or floating, according to the depth of the water, oblong-
elliptic, no distinct midrib, but numerous parallel veins;

blade .^12 x 2-5 in.; stalk 4-20 in. long: scape J^-2 ft.

long. B.B.I ::5(i4. L.B.C. .5:402. R.H. 1888:85. Gn.
27, ]>. 213. G.M. .54:247.—The foliage is handsome,
dark velvety green above, silvery below. The plant is

verj' strong and deeply rooted, growing in water 10-18
in. deep. On account of its finn hold on the soil it may
be planted in swifter water than most aquatics. It has
the fault of being difficult to eradicate when firmly
established. p w. Barclay.

OROXYLUM rOreek, a mountain tree; nevertheless it

grows anywhere from sf^a-level to an altitude of 3,000 ft .)

.

Al.if) written Oroxylmt. liignoniacex. An ornamental
tree from .S. Asia, with large opposite twice- or thrice-
pinnate lvs.: fl.s. in terminal panicles; calyx leathery,
campanulatc, truncate or shortly toothed; corolla (^am-
panulate, white or purjjlish with 5 crispecl and toothed
lobes imbricate in bud; stamens 5, .slightly exserted;
di.^k large, fleshy: fr. linear, septicidally dehiscent; seeds
broaflly elliptic, compres.sed with a broad transparent
wing.—A very striking plant with bold much-divided

glossy foliage and ample terminal panicles of large

white or purjile fls. followed by very long and narrow
pendulous cajis. It is cult, outdoors in Calif, and in

Eu, in greenhouses. Demands rich soil. Prop, by seeds
and by cuttings with bottom heat.

indicum, Vent. (Calosdnthes indica, Blume). Tree,
to 40 ft.: lvs. 2-4 ft. across; Ifts. ovate, entire, glabrous,

about 5 in. long: racemes pedunded, to 10 in. long; fls.

2)2 in. long and 2-3} 2 in. across: caps. 1-3 ft. long and
2-3 in. wide, compressed. India to Cochin-China and
Malaya. Wight, Icon. 1337.

O. ftAvum, Rehd.=Radermachia pentandra.

Alfred Rehder.
ORPINE, or STONE CROP: Sedum, particularly S. Telephium.

ORRIS-ROOT, or IRIS-ROOT: Iris florenlina and others.

ORTHOCARPUS (Greek, straight fruit, which dis-

tinguishes this genus from Melampyrum). Scrophu-
laridceR'. Annual and perennial herbs, which may be
transferred to gardens: lvs. alternate, incised, those in

the infl. sometimes colored: fls. mostly white, yellow or
cream-colored, sometimes marked, in spikes; corolla

tubular, 2-lipped; calyx 4-cleft; stamens 4.^-Species

about 30, W. N. Amer., and 1 in S. Amer. O. pur-

purdscens, Benth., is something like the painted cup
(Castilleja). It is a Californian annual, growing a foot

high, with gaudy bracts, and crimson or purple corolla
1-1 1'4 in. long, the lower lip white-tipped and with
yellow or purple markings. It is a common and showy
plant growing in the Sierra Nevada foothills, the
interior valleys and Coast ranges. This plant was
offered in 1891. L. jj. B.

ORTHOSIPHON (name refers to the straight tube).

Labidta\ Annual or perennial herbs sometimes sub-
shrubs, of more than 100 species in the tropics from
Afr. to Austral., little known in cult.: lvs. opposite or

whorled, glandular-dotted: infl. terminal, sometimes
with colored bracts at top, each whorl 2-f)-fld., fls.

variable in size; calyx unequally 5-toothed; corolla-

tube mostly surpassing the calyx; corolla-limb 2-lipped,

the upper lip shortly 3-4-lobed and the lower concave
or boat-shaped; stamens 4, exserted; ovary deeply
4-lobed, the style filiform and exserted. O. stamineus,

Benth., is probably the species most Likely to be found
in glasshouses: 1-2 ft., glabrous or pubescent, the st.

4-angled: lvs. ovate, acuminate, coarsely toothed,

petioled: fls. white or purplish, about 1 in. long, the
corolla-tube thrice longer than calyx; stamens much
exserted. India. B.M. 5833. G.Z.'29:145.

L. H. B.

ORTHROSANTHUS (Greek, morningflower: because
the fls. open in the morning and fade before noon).

Iriddceie. Small plants for indoor use, hsted with

dealers among bulbs, bearing bright flowers on a scape

arising from the clump of narrow leaves.

Orthrosanthus is a genus of or 10 species, from Trop.

or extra-Trop. Amer. and Austral. Rootstock short:

lvs. firm, linear, equitant: clusters many-fld., panicled;

fls. pale blue; pedicels so short that the caps, is not

protruded from the spathe; perianth-tube very short

or none; segms. oblong, nearly equal, spreading; fila-

ments free or connate only at the base; ovary 3-celled;

ovules many, superposed; style-branches alternating

with the anthers: seeds minute. Very near Sisyrinchimn
which is a more variable genus, and has longer pedicels.

multifiorus, Sweet (Libertia aziirea, Hort. Sisyrin-

chium cyaneum, Lindl.). Lvs. a dozen or more, 1-1 J-^

ft. long, }/a-^m. wide: panicle 4-6 in. long: caps,

obtuse. S. and W. Austral. L.B.C. 15:1474. B.R.
1090.

—

O. midtiflorus is a charming plant something
like blue-eyed grass or sisyrinchium. It has a tuft of

gra-ssy foliage a foot or two high, and sky-blue t)-

parted fls. an inch or more across, which open one after
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anotlier for a week or so. Horticulturally it is classed

among tender bulbs, although it has a short thick rhi-

z""ie. WiLHELM Miller.

OR'?ZA (derived from the Arabic name, Eruz).

Graminca\ Marsh plants, with fls. in panicles: spike-

lets l-M., laterally compressed; glumes 2, minute;
lemma and palea about equal, keeled, scabrous, the

fonner usually more or less awned.—Six siiecies of the

tropics, including O. saliva, Linn., the well-known rice

of commerce. Dept. Agric, Div. Agrost. 20:49. This

2680. Oryzopsis racemosa. (XH)

is a native of the Old World tropics, and is naturalized

in Brazil; cult, extensively in China and India and more
recently in the coast region of our southern states.

Contrarj- to the usual supposition, rice paper is not
made from rice, but from paper mulberry or bamboo.

A. S. Hitchcock.

ORYZOPSIS (Greek, oruna, rice, and opsis, appear-

ance, from a fancied resemblance to that grain). Gra-

minca:. Mountain Rice. Mostly tufted perennials,

wth narrow panicles of rather large greenish one-

flowered spikelets.

Glumes thin, nerved, nearly equal; lemma coria-

ceous, sub-cyUndrical, with a short callus at base, and
bearing a simple untwisted deciduous awn.—Contains
aVjout 24 species of temperate regions. Three of our
native species are offered by dealers in wild i]lants.

racemdsa, Ricker (0. melanocdrpa, Muhl.}. Fig.

2680. Distinguished by its leafy culm, the Ivs. broad
and flat: panicle simple or compound; lemma blackish;

awn about 1 in. long. Rocky woods. New England to

Mo.—Blooms late in summer.

asperifolia, Michx. This and the next have tufted,

naked culms, the flat, concave or involute, rough-edged,

evergreen Ivs. crowded at the base; culms 9-18 in.

high, bearing nearly bladeless sheaths; awn K'i.in- long.

Northern states to Colo.—Blooms early in spring.

pungens, Hitchcock (0. canadensis, Torr.). Culm
6-15 in.: lowest sheaths leaf-bearing: Ivs. involute,

filifonn; awn very short, deciduous or wanting. Maine
to Minn., on rocky hills; rare. Dept. Agric, Div.

Agrost. 20:63.

miliacea, Benth. & Hook. Perennial, 2-3 ft.: blades

flat, 'sin. wide: panicle loose and open, as much as a

foot long, with spreading branches; spikelets IJ^ lines

long, with a deciduous straight awn 2 lines long. Eu.

—

A form of this (called also .Wlium Thdmasii, Duby, and
Piplatherum Thomasii, Kunth) with numerous sterile

lower branches of the panicle, is sometimes cult, for

ornament. a. g. Hitchcock.

OSAGE ORANGE: Madura.

OSBECKIA (Peter Osbeck, 1723-1805, student of

Linna>us, Swedish naturalist). Melaslowdcese. About
60 species of herbs, subshrubs and shrubs in the tropical

parts of the eastern hemisphere, only seldom cult, for

the pink or reddish showy fls. that are borne in heads
or panicles or sometimes solitary: usually erect, and
scabrous or hispid: Ivs. 3-7-nerved, somewhat serrate

or entire: calyx-tube urn-shajjed or nearly globose,

hispid, the limb mostly 5-lobed and the lobes some-
times deciduous; petals commonly 5, obovate; stamens
10 as a rule, the anthers with mostly 2 tubercles at

base: caps, small, in the dry cals^c-tube. They are

grown as warmhouse herbs. Perhaps 0. stcllata, Wall,

is the species most Ukely to be found in cult. : shrub, 6-7
ft. or less, with 4-angled branchlets: Ivs. opposite,

ovate-lanceolate, acuminate, 3-6 in. long, ciliate, 5-

nerved: fls. lilac-red, in terminal few-fld. clusters;

petals 4, nearly or quite orbicular, ciliate, 13^ in. long.

India, China. B.M. 8500. J. F. 2:168. l. H. B.

OSIERS are willows used for baskets and willow-ware
in general. Some dogwoods are also sometimes called

osiers. The various kinds are described under Salix and
Cornus. Osier-culture is generally considered as belong-
ing to general agriculture, rather than to horticulture,

and is therefore not treated here.

OSMANTHUS (Greek, fragrant flower). Oleacese.

Ornamental woody plants grown for their handsome
foliage and the white fragrant flowers.

Evergreen shrubs or small trees: Ivs. usually opposite,

short-petioled, entire or serrate: fls. axillary or terminal,

in cjones or short panicles, perfect, polygamous or

dioecious; calyx short, 4-toothed; corolla short-tubular,

with 4 imbricate lobes; stamens 2, rarely 4; ovary
2-celled: fr. an ovoid drupe with a 1-seeded stone.

—

About 10 species in E. and S. Asia, and PoljTiesia, and 1

in N. Amer. Sometimes united with Olea which diff'ers

chiefly in its valvate corolla-lobes.

The osmanthuses in cultivation are handsome shrubs
with coriaceous rather large leaves and small white
very fragrant flowers in axillary clusters followed in the
fertile plants by ovoid bluish drupes but rarely jiro-

duced in cultivation. The hardiest species is O. Aqui-
folium which is hardy in sheltered positions as far north
as New York and possibly to Miissachusetts. All the
others are tenderer and can be grown only in the South
and in California. In the North, O. fragrans is fre-

quently grown as a greenhouse plant for its very fragrant
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floxvors. It is of tlie easii-st culturi' in an intcnnotliate

ton\iH-ratuiv. It is ;ilinost a oontinnous bloomer,

altliough oixiiuarily it should bo rostoil in late winter or

siinunor in onlor to rifx'n the wood for fall and winter

bUHiui. Be oan>fiil not to overpot, and keep the plant.

froo frtini mealv-bnp. Out-of-doors all the species prefer

a place sliadeil from the mid-ilay sun. Proiiafjat ion is

ususilly by cuttings of half-ripeiieci woo<l in late sunnner

under plass; seeds are rarely obtainable antl do not

ponuinate until the second year; craft ing on privet,

as is sometimes done, is not to be recommended.
Greenhouse treatment of the Otea fragrant of gardens.—

Tliis frafirant plant can be grown in a cool house, one

that has a night temperature of 45° to 50° in the

n-inter months. The plants should be growai just as

cool as ]>ossible in the summer months, and allowed

to come into flower in their natural way, as they do not

take kindly to any kind of forcing. About the first of

June, they may be plunged outside in a partially shaded

2681. Osmanthus fragrans. (Xli)

situation where they can be watered and syringed. By
September, they may be placed in a cool and airy house
where, by receiving care as to watering and ventila-

tion, they will show bloom late in autumn or early

winter. When they are through flowering, they may be
repotted, using a compost of fibrous soil four parts,

well-decayed cow manure one part, leaf-mold one part,

and enough of sand to keep it porous.—They will root

from ripened points of the young growth placed in

sand in a warm propagating-bed. When rooted, they
may be potted off into small pots, and grown on in a
temperature of .50° to 55°, giving them shade and moist-
ure until they become well established. Give repeated
shifts as they fill the pots until they have reached a
7- or 8-inch pot. They may be kept for some time in

good vigor by top-dressings and with liquid manure in

these pots. When using the compost for these large
pots, let the mixture be as lumpy as possible. Do not
overlook the importance of giving them plenty of

drainage as they will not tolerate anything like a
stagnant compost. If the aphis bothers, give light

fumigations for two or three nights. When scale shows
it.self, give a thorough sponging with some good insecti-

cide. (J. J. M. Farrell.)

A. CoToUa^uhe shorter than the lobes or nearly as long:

Ivs. 1 Yt-S in. long.

B. has. vrilh small teeth or entire, 2]/^7 in. long.

fragrans, Lour, (dlea fragrans, Thunb.). Fig. 2681.
Small tree, to 30 ft., or shnib: Ivs. elliptic to oblong-
lanceolate, acute or acuminate, cuneate at the base,
finely and sharply toothed or entire, reticulate beneath:
Ra. very fragrant, in clusters on slen<i(T pedicels 3^J^

in. long; corolla divided nearly to the base: drupe ovoid,

about ' 2in. long. Early spring. Himalayas, China,
S. Japan. B.M. 1552.

" L.B.C. 18:1786. Gt. 28, p.

27fj. G. 3:582. Gn. 19, p. 261.

americanus, Benth. i\i Hook. {Olca amerlcatia, Linn.).

De\il-\\'ooo. Florida Olea. Shrub or small tree, to

40 ft. with whitish bark: Ivs. elliptic to lance-oblong,

acute, narrowed into the short petiole, entire, lustrous

above, 2 '2^" in- long; fls. fragrant, in short panicles, on
short pedicels or nearly .sessile ; corolla-lobes spreading,

about as long as the tube: drupes ovoid, nearly 1 in.

long. Early spring. N. U. to Fla. and Miss. S.S.

6:279,280.

BB. Lrs. u'iih few coarse spiny teeth, rarely entire, 1-2

in. long.

Aquifolium, Sieb. {C)lca .iquifblium, Sieb. & Zucc.

Olea ilicifolia, Hassk.). Shrub or small tree, to 20 ft. : Ivs.

oval or ovate to elliptic-oblong, with 2-4 strong spiny
teeth on each side, rarely entire, lustrous, 1-2 in. long:

fls. fragrant, in a.xillary clusters, on slender pedicels

about J sin. long; corolla divided nearly to the base, with
reflexed lobes; sepals entire: fr. ovoid, J'^-^in. long.

June, July. G.C. II. 7:239 (as O. ilicifolius); III.

2:379. S.I.F. 1:82. Var. myrtifolius, Nichols. (O.

myrtifblia, Hort.). Lvs. smaller, entire, acute or acumi-
nate. Gn. 50, p. 86. Var. rotundifdlius, Nichols. (O.

rotundifolius, Hort.). Lvs. about 1 in. long, often

obovate, entire or with short obtusish teeth; a dwarf
slow-growing form. Var. atropurp&reus, Schneid. (0.

Aquifdiium var. ilicifdlius purpiircus, Nichols.). Foliage

purplish black while young, later green with purple

tinge. Var. argenteo-marginatus, Hort., with white, and
var. afireo-marginatus, Hort., with yellow variegation.—O. Aquifolium has often been confused with O. For-

tunei (see suppl. list) and the true 0. Aquifolium distin-

guished as var. ilicifolia or 0. ilicifolia.

JUL. Corollor-tuhe much longer than the lobes, \^-]/2in.

long: lvs. y2~i in. long.

Delavayi, Franch. Shrub, to 6 ft.: young branchlets
finely pubescent: lvs. ovate or ovate-elhptic, acute or
obtusish, cuneate or rounded at the base, sharply or
indistinctly toothed: fls. in terminal, 5-8-fld. cymes,
fragrant, white; pedicels .short; anthers inclosed in the
tube; fr. ovoid, bluish black. Early spring. S. W.
China. B.M. 8459. R.H. 1912, p. 173. Gn. 75, p. 178.

G. 33:225. V.F. 185. G.C. III. 55:269. G.M. 57:336.

O. armdtus, Diets. Allied to O. fr:mran.s. Shrub: Ivs. oblong-
lanceolate to lanceolate, remotely sitiii> -toothed, 3^ in. long: fls. in

axillary clusters, on stout pedicels scarcc]\- '4111. long. Cent, and W.
China.

—

O. buzi/dlia. Hort., is probably Ulea capensis, I^inn.. a
shrub from S. Afr.—O. Fortunei, Carr. (O. japonicus, Makino).
Probably hybrid of O. Atiuifolium and O. fragrans. Lvs. elliptic-

ovate to oblong-ovate, with few spinv teeth or many small teeth,
3-4 in. long: sepals denticulate. R.H. 1S64, p. 70. G.C. II. 6:6S9;
7:239. Gt. 2S, p. 277.—O. latifdlia and O. ligustrUdlia of the trade
are probably phillyreas. ALFRED RehDER.

OSMARONIA (derivation doubtful). Syn., Nultdl-

lia. Rosacea?, subfamily Primese. Osoberry. Ornamen-
tal woody plant grown for its handsome foUage and
early-appearing flowers.

Deciduous shrub or small tree: winter-buds stalked,

with few imbricate scales; lvs. alternate, short-petioled,

entire, with deciduous small stipules: fls. polygamo-
dicpcious or dioecious, white, in racemes; calyx cam-
panulate; petals spatulate-oblong ; stamens 15, 10

inserted with the petals, 5 below, with very short fila-

ments; Carpels 5; styles not exceeding the calyx-tube:

fr. consisting of 1-5 oblong drupes with thin flesh and
smooth stone.—One or possibly more species in W. N.
Amer.
The osoberries are usually .shrubs with upright

clustered sterns, bright green generally oblong rather

large leaves and with rather small white flowers appear-
ing w'ith the leaves in pendulous racemes followed by
bluish black oblong drupes. The flowers resemble
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somewhat those of fli6(".s amcricaiium. Hardy as far

north as Massachusetts in somewhat sheltered positions,

but sometimes injured by kite frosts, as it leafs and
flowers very early. It prefers a humid soil and a partly
shaded situation. Propagation is by seeds sown after

maturity or stratified, and by suckers.

cerasiformis, Greene (Xulldllia ccrasifdrmis, Torr. &
Gray). Shrub, 6-15 ft., sometimes tree-like: branchlets
glabrous: Ivs. oblong-lanceolate, acute at both ends,

glabrous above, pubescent beneath, 3—1 in. long:

racemes short-petluncled, 5-10-fld., glabrous; pedicels
with 2 braotlets; fls. about '2m- across; petals about as
long as calyx-tube, the triangular sepals half as long:
drupe }^-33in. long, bluish black, bloomy. April,

May: fr. in July, Aug. Brit. Col. to Calif. G.C. II.

19:309; III. 19:489; 43:266, 267. Gn. 34, p. 78. L.I.
9.—Greene has described 5 more species of which 0.
demlssa, Greene, seems the most distinct and is proba^
bly occasionally cult, in Calif. It is a low shrub, 2-4
ft. high, with rigid upright sts. : Ivs. smaller, mucronate,
glabrous, prominently veined: racemes numerous,
denser; sepals ciliolate: drupes more roimded, very
bloomy. San Francisco Bay region.

Alfred Rehdbr.
OSMORHIZA (Greek; referring to the sweet, aro-

matic, edible roots). Umbelliferse. A small genus of

native herbs, 1 to 3 feet high, sometimes called sweet
cicely, but the true sweet cicely is Myrrhis odorata, a
closely allied European plant, the leaves of which have
the scent of anise seed and are used in flavoring. Some-
times listed by dealers in native plants.

Perennial, slender, hirsute or glabrous, with thin soft
foliage: Ivs. temately compound, the Ifts. ovate and
toothed: fls. very small, white, in small few-rayed
umbels; calj-x-teeth obsolete: fr. linear, glabrous or
bristly; carpel slightly flattened dorsally or not at all;

styles long or short; seed-face from slightly concave to

deeply sulcate: root thick, aromatic. By some botan-
ists, the name Washingtonia is used for this genus. The
plants thrive in moist more or less shady woodsy
places.

A. Ft. ivith prominent caudate attenuation (2-4. lines

long) at base, very bristly.

B. Style a line or more long.

longistylis, DC. Stout, glabrous or slightly pubes-
cent. Canada to Va. and west to Dakota. B.B. 2:530.
-—Roots with a stronger smell and taste of anise than 0.
Claytonii. Brotherton says it is a much prettier plant
than the next, with larger umbels.

BB. Style half a line or less long.

Claytonii, Clarke (0. breinstylis, DC). Rather stout,
villous-pubescent : Ivs. 2-:3-temate: rays stout, 1-2 in.

long; style and stylopodium half a line long. Canada to

N.C. B.B. 2:530.

n&da, Torr. Rather slender, glabrous, 2J^ ft.: Ivs.

somewhat hispid, bitemate, the lower ones 5 in. long;
Ifts. ovate to elliptic, 3-lobed, serrate: rays of umbel,
4 in. or less long, the involucels none: fr. rather more
than J^in. long. Calif.

AA. Fr. without caudate attenuation at base.

occidentalis, Torr. (Myrrhis occidentalis, Benth. &
Hook.). Rather stout, puberulent or pubescent: Ivs.

2-3-temate; Ifts. 1J4-4 in. long: umbel .5-12-rayed;
rays 1-5 in. long; stylopodium and style }^-l line long.
Sierras to Wash., east. L H B f

OSMUNDA (from Osmunder, a name of a Saxon god).
Osmundnrr:^ . A small group of larger ferns, with rather
coarse foliage, but highly ornamental from their clus-

tered habit. The sporangia are formed in panicles
borne on the veins of reduced Ivs., provided with a
rudimentary transver.se ring and opening vertically.

Osmunda.s are strong-growing ferns of vigorous
constitution, and well adapted for general culture in

any fertile soil which is not over-dry. They are deep-
rooted ferns and, therefore, require considerable depth
of soil. All the species do well in full sunlight, but the
most satisfactory position for all the species would be
a deeply dug thoroughly enriched border lying north
of a wall. O. regalis reaches perfection only in rich
wet swamps in full sunlight or thin shade, where it may
attain a height of 8 feet. O. Claytoniana prefers rich
peaty soil in moist but not wet, open or partially
shaded positions. It may attain a height of 6 feet. O.
cinnamomea is naturally a fern of the swamp, though
not in such wet positions as O. regalis. It grows most
luxuriantly in partial shade. In a wUd state it fre-

quently attains a height of 6 feet. (F. W. Barclay.)

A. Lvs. fully bipinnate.

regalis, Linn. Royal Fern. Growing in clumps 2-10
ft. high, some of the lvs. bearing panicles at their

apices; pinns 1-2 in. long, rounded at the base and
usually blunt.
Well adapted for

open, moist places.

E. N. Amer. and
Japan.— Com-
monly called royal
fern, flowering
fern or king-fern.

0. j ap onica ,

Thunb., is a form
with the sporo-
phylls forming dis-

tinct lvs. and soon
withering away;
various crested
forms appear in

cult. O. gracilis,

ofTered by some
dealers, is prob-
ably a S. Ameri-
can form of 0.
regalis. O. pabis-

tris and varieties

belong also with
O. regalis. This
is a diminutive
form from Brazil, with slender elegant fronds, abun-
dantly produced from a woody rootstock. S. 3 :30, and
p. 42. G. 37:423. Var. Mayi, G.C. III. 40:161, and
var. crispato-congesta, a dwarf form, are both forms of
0. palustris.

AA. Lvs. bipinnatifid only.

cinnamdmea, Linn. Cinnamon Fern. Fig. 2682.
Growing in clusters 2-6 ft. high or even more, the
fertile Ivs. appearing earhest, entirely covered with
sporangia, at first green, but becoming pale, tall, and
slender, cinnamon-colored at maturity of the spores,
the sterile Ivs. growing about a crown from a large

creeping rootstock. N. Amer.—Very handsome for

decorative purposes, especially for low grounds. The
creeping sts. of this species and of the other two
osmundas are always covered with a very dense tan-
gled growth of blackish fibrous roots. These are dug up
and shaken free of soil, and are then largely used as
the matrix upon which to grow orchids and other epi-

phytes. (See Osmundine.)

Claytoniana, Linn. Interrupted Fern. Lvs. grow-
ing in crowns, with the sporangia confined to a few
(4-10) of the median pinnae of the If., and of a dark
brown color. Similar to the preceding, but lacking the
tuft of wool in the axils of the pinnje which charac-
terizes the cinnamon fern. N. Amer., Japan; said also
to grow in India. r q BENEDicT.f

2682. Cinnamon fern.—Osmunda
cinnamomea.
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OSMUNDINE. The inatoiial now so larRoly used

in tliis loinitry. and also cx]iortcd to Euro]K' in quan-
tities for the rvx>ting meditnn in which to grow e))i])hytal

orchids. Not lonp ago it was considcri-d necessary to

send to Enghmd for peat for tliis imrpose, and the word
(X'at used in this connection meant the roots of tlie

bracken. I'tiris aquiliiin. wlien growing in bog-mold.
The supply of this became exluuisted. owing to the

enormous growth of the orchid cultivation, and it was
necess:»r>- to find a substitute. Tlie first thing tried

was the mats of root-fibers of the coinmon Pnhjpodium
rulgarf as fotind growing on trees in large masses in the

moist climate of Ireland. This was composed of a clear

light browni fiber with a little humus, and could be torn
off the branches in large mats 2 or 3 inches in thick-

ness, and when cut tip in suitable jiieces made excellent

material. Howe\'er, the sujiply was soon exliausted

and Belgium funiished a quantity which is still being
used to some extent. In the meantime the roots of the
two species of Osmunda so common and so widespread
in this eotmtPi', O. cinnamomea and 0. Claytoniana,
have been found to give very excellent results. These
two ferns make huge masses of roots above the level

of the soil, sometimes several feet square, and when
these are grubbed up, or rather off the grotmd, sawed
in slabs with a cross-cut saw, the fern rhizomes taken
out. two grades of material are obtained in which any
orchid will grow. The fiber at the base is coarse, black,

and contains some earthy matter, and is very suitable

for the culture of cj^pripediums, coelogjTies, and other
orchids like the lycastes that are more or less terrestrial.

For orchids with the characteristic white aerial roots,

the brown upper part of the osmundine is most suitable,

as it is sponge-like in color and texture, and will not
decay or become unsuitable for at least three years.

Care must always be taken in potting orchids to make
all firm, or too much moisture will be held in suspen-
sion by the osmundine for the roots to ramify and do
weU.

In cattleyas imported from their native habitats,

mats of poh^)odium are often seen which, together with
the orchid roots, enable the plants to anchor .securely

to the trees. The nature of these fern-masses is identical

with that of osmundine except that they are living,

whereas the osmundine is not. It is well to use the
osmundine as soon as possible after being cut up from
the original piece. The pieces are best gathered in

autumn, stored in a dry place for the winter's work,
and cut up as needed, and if any are not u.sed, place
the clumps outdoors for the summer in a shady place
where they will grow on indefinitely until wanted for

use.

The collection, manufacture, and eiqjort of osmun-
dine i.s now quite a large industry, and the United States
is supplying practically all the orchid-growing world
with an admirable material, often in tliousand-barrel
lots, at a price below that of any other kin<l, with the
additional advantage of being more durable than any
other. The osmundas named are indigenous to all the
eastern states, but the osmundine industry is con-
fined at present to New York because of easy ship-
ment. Osmunda regalis is not used, as it is more often
found in swamps, and the root^fiber is likely to be
sour. Moreover this species does not make the large
clumps that the others do, making 't unprofitable to
gather them. E O. Orpet.

OSOBERRY: Onnarania.

OSTEOMELES fOreek, Klone apple or stone fruit).
Romre^. subfamily Pbmex. Ornamental shnibs, some-
times growTi for their graceful foliage and whitt; flowers.

Evergreen: Ivs. alternate, pinnate, with linear stip-

ules; Ifts. small, entire: fls. in terminal corymbs; calyx-
teeth small, acute; petals .5, ovafe-oblong; stamens
\'>-7fi: Hl^•les '>, distnict; ovan,' inferior, .O-celled, each

cell with 1 o^nile: fr. a small pome with persistent
calyx aiul 5 1-seeded stones.—Three species in E. Asia
and Pol>Tiesia. Closely related to Pyracantha and
Cotoneaster, but easily distinguishcf! by the pinnate
Ivs. The S. American genus Hcsjieromeles, with about
10 species, of which none seems to be in cult., is some-
times united with Osteoineles; it has simple Ivs. and
is apparently more nearly allied to Crata'gus.
These plants are slender-branched shrubs with ever-

green small pinnate foliage, and white flowers followed
by bluish black bcrrj'-like fruits. All three species are
in cultivation at least in Europe, but can be grown only
in subtropical or warmer temperate regions, the har-
diest being probably 0. Schwcrinse. They prefer a
stmny position and well-drained soil. Propagation is by
seed sown soon after maturity, but it germinates slowly,

sometimes not until the second year, or by cuttings of

half-ripened wood in July and August under glass; it

also may be grafted on cotoneaster.

anthyllidifdlia, Lindl. Shrub, to 6 ft., or more: young
branchlcts den.sely villous: Ifts. 1.3-19, obovate-oblong
or oblong, mucronate or obtuse, pubescent on both
sides while young, later glabrous and lustrous above,
silky pubescent beneath, j3-?2in- long: corj-mbs 1-1}^
in. across, grayish villous; fls. }-2in. across; styles vil-

lous: fr. subglobose, bluish black, villous at fir.st,

finally nearly glabrous, about J-^in. thick, .sweet. Spring.
Hawaiian Isls. to Pitcairn Isl. Trans. Linn. Soc. 13:8.

—In the Hawaiian Isls. known as "uhi-uhi."

O. Schwerins, Schneid. Shrub, to 10 ft.: Ifts. 17-23. oblong or
narrow-oblong, acute, ,H-?^i. rarely ?. oin. long, slightly pubescent
or ncarlv glabrous: corymbs loose, slightly villous: fr. glabrous.
S.W. Cliiiia. B.M. 7354, G. 27:219, and G.C. III. 50:433 (as O.
antliylii(lifnlia).—0. subrotiinda, Koch. Low shrub: Ifts. 11-17,
obovate-oblong, obtuse: corymbs and calyx silky pubescent. S.
Japan, S.E. China. H.I. 27:2644. j^^^^^^ Rehder.

OSTEOSPERMUM (Greek, bone seed). Compdsit.T.

A group of South African yellow-flowered .shrubs or
subshrubs, scarcely in cultivation.

Leaves alternate or rarely opposite: heads many-fld.
radiate; pistillate fls. all rays; staminate fls. all disks,

with abortive ovules and style;

involucre in few rows, the
scales free: achenes of the ray
drupaceous or nut-like, thick,

very hard, glabrous and with-
out pappus.—Thirty-eight spe-

cies are known, all S. African.

In Flora Capensis 3:433^36,
the whole group is mono-
graphed.

moniliferum, Linn. Shrubby,
yellow-fld., grows 2-4 ft. high,

and was offered in 1891 in

.southern Fla. It is a usually

unarmed, much-branched,
sub shrub with leathery Ivs.

about 1J^2 in. long. It is'

known in Austral, as the
"bushtick berry." It appears
to have dropped out of cult.

There are many natural varie-

ties, none of which seems to be
known in cult. n. Taylor.

OSTROWSKIA (after N. ab
(Jstrowsky, Russian patron of

science). Campanulacese. Giant
Bell-Flower. One species, a
very large-flowered perennial
herb.

Very closely allied botani-

cally to Campanula but distin-

guished, according to Hooker,

2683. Ostrowskia b.V the whorled Ivs., the numer-
magnifica. ( X Vi,) Otis divisions of the calyx and
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lobes of tlip porolla and of tlip cells of the ovary and
stigmas, and by the pores in the caps, double the num-
ber of se.pals.—The single species is a stately plant of

Cent. Asia, first described as recently as 1884, and
exhibited in England in 1888. It is a hardy plant,

prop, readily by seeds if they are somi as soon as
mature, although the plants may not bloom under 3 or
4 years. The long tuberous roots do not bear division
well and this is probably one reason why it is not
more popular with dealers.

The reason for 0. magnifica not being catalogued in

this country is the difficulty in its successful growing

2634. Ostrya virgiaiana.—Hop hornbeam. ( X ,'4)
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and over-wintering. It requires a light sand}' soil, rich

in humus and of considerable depth, for the roots of the
thick fleshy stock go down deep. A high ground and
open sunny exposure are a necessity. After the flowering
season, plants like oriental poppies and ostrowskia dry
up and should be kept dormant. To prevent growing in

autiunn, plantations should be protected from exces-

sive moisture. A slopy groimd with good drainage is of

advantage. For winter cover, dry pine-needles covered
with tar-paper are best; leaves will also answer, but by
all means avoid manure protection. In early s]3ring,

the yoimg growth needs to be protected from late

frosts. Treated this way, ostrowskias can be grown in

this country and arc indeed beautiful border jilants.

—

Propagation is by root- or top-cuttings in S]>ring.

Seeds unless sown fresh, require a long time for germina-
tion. Seedlings require from three to four years culti-

vating before reaching a really effective size. (Richard
Rothe.)

magnifica, Regel. Gi.\nt Bell-Flower. Fig. 2683.
Tall strict glabrous herb, 4 or 5 ft. or more high, sim-
ple, with tuberous roots: Ivs. in distant whorls of 4 or

5, ovate, toothed, short-stalked, 4-6 in. long: fls. 4 in.

across at the mouth, pale lUac, but varying somewhat
in tint; corolla broad-campanulate, the tube 2 in. long
and ribbed, the lobes short and broader than long;

caljTc-lobes 2 in. long, spreading or recurved; floral

parts .5-9, usually 7; style large, thick, vellow. E.
Bokhara, at 7,000 ft. B.M. 7472. G.C.'III. 4:6.5;

47:400, 401. Gn. 34:604; 52, p. 481; 64, p. .381; 73, p.

375; 7.5, p. 382; 77, p. 361; 78, p. 374. J.H. III. 60:493.
Gt. 50, p. 431. G.W. 4, p. 387. Gn.W. 20:313. G.
30:351; 34:259. G.M. 31:4,59, 461; 51:765. R.H.
1893:472 and p. 473; 1888, p. 344. I.H. 35:71. S.H.
1:437. G.F. 6:276. A.F. 4:331. L. H. B.f

OSTRYA (ancient name). Bctulaccse. Hop Hokn-
BEAM. Trees grown for their handsome fohage.

Deciduous: winter-buds con.spicuous, pointed: Ivs.

alternate, doubly serrate, plaited on the straight veins,

with oblong or lanceolate stipules: fls. mona!cious,
in catkins; the staminate catkins slender, pendvilous,

with 3-14 stamens in the axil of each bract; filaments

forked; pistillate u^iright, slender, with 2 fls. in the
axil of each bract; the 2-ovuled ovarj' cro^-ned by 2
slender stigmas and inclosed m a tubular involucre: fr.

a nutlet inclosed by the blarlder-like involucre; the
inflated involucres loosely imbricated to fonn a strobile,

resembling that of the hop.—Four closely related

species in N. Amer., Eu., and E. Asia. From Car-
pinus distinguished by the bladder-like involucre.

The hop hornbeams are small or medium-sized trees
with slender sjireading branches forming a round or
open head, with handsome bright green foliage, and
rather inconspicuous flowers appearing with or before
the leaves, followed by the attractive light green stro-
biles contrasting with the darker foliage. They are
hardy and slow-growing, well adajjted for planting in

dry and exposetl localities. The heavy and tough, very
close-grained wood is used chiefly for fence-posts,
handles of tools and other small articles. Propagation
is by seed sown soon after maturity or stratified, other-
wise it will usually not germinate until the second year;
rarer kinds may be grafted on a common species or on
the hornbeam.

virginiana, Koch (0. uirginica, Willd.). Fig. 2684.
Tree, to 30, occasionally to 50 ft.: Ivs. oblong-ovate,
aciuninate, glabrous above, pubescent on the veins
below, with 11-15 pairs of veins, 3-5 in. long: strobiles
slender-stalked, pendulous, lJ4-23^ in. long; nutlets
spindle-shaped glabrous or nearly so. Dry woods. Cape
Breton to Minn., south to Fla. and Texas. S.S. 9:445.
Gn. 24, pp. 230, 231.—The Ivs. change to clear yellow.

O. carpini/dlia, Scop. (O. vulgaris, Willd. O. italica, Winkl.
O. virginiana var. carpinifolia, Schneid.). Tree, to 30 or occasionally
50 ft.: Ivs. short-acuminate, pubescent on both sides while young:
nutlet ovoid, pubescent at the apex. Eu. R.H. 1905, pp. ISS, 189.
H.W. 2:18, p. 35. G.C. III. 8:274. Gn. 24, p. 231. G. 7:089.-0.
japonica, Sarg. (O. virginiana var. japonica, Schneid.). Tree, to GO
ft.: Ivs. pubescent beneath; strobiles shorter; nutlets glabrous at the
apex. Japan. G.F. 6:384. S.I.F 1:25.-0. KndwUonii, Coville.
Tree, to 30 ft.; Ivs. ovate or elliptic, obtuse or acute, 1-2 in. long;
strobiles 1-1} 2 in. long; nutlets minutely pubescent. Ariz. G.F.
-'IS- S-S. 9:446. Alfred Rehder.

OSTRYOPSIS (meaning Ostrya-like). Betulacex.
A shrub most nearly related to Ostrya, but frs. tightly
inclosed by the 3-parted involucre collected into slen-

der-stalked heads or short racemes: anthers and fila-

ments not divided. In habit .and foliage it resembles
Corylus. The only species is O.Davidiana, Decne. Low
shrub: winter-buds obtuse: Ivs. ovate, doubly serrate
and slightly lobed, pubescent beneath, l}/2-'2 in. long:
involucre narrowed above the nutlet, J-2in. long. N. and
W. China, MongoUa. L.I. 3.—Has proved hardy at the
Arnold Arboretum. Cult, and prop, like ostrj-a or
corylus. Alfred Rehder.

OTAHEITE. Tahiti or Tahitian, for an island in the
South Pacific, under French rule, as the Otaheite orange
and Otaheite mulberry.

OTHERA JAPONICA: Ilex integra.

OTHONNA (ancient Greek name, of no particular
appHcation here). Compdsitse. Herbs and shrubs, -of

which one is in cultivation as a window-garden plant.

Heads usually yellow, with fertile rays and sterile

tubular disk-florets; torus convex or somewhat conical,

usually honeycombed; scales of involucre in one series,

more or less united to the base, valvate; style of disk-fls.

not divided: achenes oval, with bristle-like pappus in

many rows or series.—About 80 S. African species, of

which only one appears to be in general cult., and this

has no established vernacular name in this country,
although it is sometimes dubbed "little pickles"

because of its cylindrical pulpy Ivs.

The plant shown in Fig. 2685 is commonly known as
Othojina crassifolia, but thereby arises a puzzle in

nomenclature. By Linnaeus a certain flat-leaved plant
was called Olhonna crassifolia. Subsequently some of

the species of Othonna were separated by Jaubert &
Spach into a distinct genus, Othonnopsis, distinguished

by involueral scales distinct and style of the disk-florets

two-parted. One of the plants relegated to this new
genus was Othonna cheirifolia, Linn., which then became
Othonnopiiis cheirifolia, Jaubert & Spach. Bentham &
Hooker consitler Linmeus' Othonna crassifolia to be a
horticultur;il fonn of Othonnopsis cheirifolia. It was
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thoiYfor»> a natural sequence to say that the Othoima

cm»sitoliii of hortieuhurists is i^roperly Olhonnopxis

chtirifolia. a statement whieh tlie writer made in the

revision of Gray"s "FieUl, Forest ami Ganlen Botany."

2685. Othonna crassifolia. A
yellow-flowered trailing plant with

succulent leaves.

^^

X^.
It turns out, however, that the Othonna crassifolia of

horticulturists is not the Othonna crassifolia of Linnseus

(if he has been correctly reported). The former plant is

a true Othonna. It is the Othonna crassifolia of Har-

vey; but since this name crassifolia was used by Lin-

naus, it leads to confusion to use it again in the same
genus, and Harvey's plant might take some other

name. In fact, before Harvey's time, the name Othomta

crassifolia was used by Meyer for still another species.

The 0. crassifolia of Harvey was once described as 0.

filicaidis, but this name also has been previously used

in the genus. It seemed to the writer, therefore, as if a
new name must be given to the O. crassifolia of Harvey
and of the horticulturists, and this was done in the

Cyclopedia of American Horticulture (0. capensis);

but under the International Rules, Harvey's name
may hold since the other crassifohas are clearly

sj-nonyms. What, now, is Linnaius' Othonna crassifolia?

As early as 1771, this plant was figured in color by
Philip Miller as the "Othonna foliis lanceolatis integer-

rimis" of Linnajus' "Hortus Cliffortianus." It was
figured again by Edwards in 1818 (B.R. 266). It is

an upright or ascending undershrub, with fiat leaves

reminding one of leaves of the stock. It is described in

the European books, but is probably not in commercial
cultivation. It is native to the north of Africa. A
reproduction of part of Philip Miller'.s picture of the

plant, reduced in size, is shown in Fig. 2686.

crassifdlia, Harv., not Linn, nor Mey. (Othdnna
caperigis, Bailey). Fig. 268.5. Perennial, becoming
shrubkiy at ba.se in its native country, glabrous, with
slender trailing or drooping sts. : Ivs. 1 in. or less long,

fleshy and cyllndrical-fjbovoid, sharp-pointed, either

scattered or in clusters: pedicels 2-6 in. long, ascending,

slender; heads nearly or quite l^m. across when well

grown, the narrow, bright yellow rays wide-spreading.

S. Afr. V. 3:117; 10: !:«.—An excellent plant for hang-
ing-baskets, for it witlistands extremes of moisture and

tempcratiire. It is readily prop, by planting pieces of

the sts. It blooms in nearly all seasons. Fls. open only

in sun. L. H. B.

OTTELIA (from a name in Malabar). Hydrochari-

tdtea: Perhaps two dozen fresh-water herbs of the

tropics and subtropies of both hemi.spheres, some of

which may be useful ius aquatics: Ivs. both submerged
and floating; the latter with long petioles, the blades

lanceolate, ovate or cordate: scape elongated, bearing

a fl. in a winged spathe; calyx 3-lobed; petals 3, yellow

or white, much longer than calyx-lobes; stamens 6-10

or more, bearing erect anthers: fr. 6-valved, inclosed in

the spathe. 0. alisimndcs,^ Pcrs. {Slralibles alismAdes,

Linn.) is of wide distribution. Afr. to Austral.: peren-

ennial, the Ivs. arising from the base on long 3-angled

petioles; blades broadly cordate, or rounded, obtuse, 2-6

in. or even more long or broad, 7-11-nerved: fls. white,

the petals broadly ovate and 1 in. long. B.M. 1201 (as

Damasonium indicum). G.W. 14, p. 658.—The plants

are said to be eaten as pot-herbs by natives. L. H. B.

OURATEA (vernacular name in Guiana). Syn.

GOmphia. Ochnacese. Tropical American shrubs and
trees of minor importance horticulturally but some-

times grown for the yellow mostly paniculate fls. and
evergreen fohage; glabrous: Ivs. shining, stiff, alternate,

serrate or toothed: sepals and petals 5; receptacle or

torus prolonged into a gynophore; stamens 10, attached

on base of torus, erect and connivent, the filaments

very short; ovary deeply 5- or 6-parted: fr. 5 or less

drupes, se.ssile on the enlarged torus or disk. 0. cus-

pidata, Engler (Gdmpkia cuspidata, St. HU.), from
Brazil, is mentioned in horticultural literature abroad:

shrub 3-6 ft.: Ivs. alternate, elliptic, to 6 in. long,

minutely toothed: fls. yellow, about J^in. across, in a

terminal simple or branched panicle; petals obovate,

more or less crisped. O. olivs'fdrmis, Engler (O. decorans,

Baill. Gdmphia olivs'fdrmis, St. Kil. G. decorans, Lem.).

Tall shrub from Brazil: Ivs. broad-lanceolate, shining,

finely serrulate: fls. bright yellow, in a large dense ter-

minal raceme; petals obovate and broad. B.M. 5262. G
27:325. Gn.62, p. 339 (note). J.F. 4:415. L. H. B.

OURISLA (Gover-
nor Ouris, of the
Falkland Islands).

Scrophulariacex.
Small herbs, used in

alpine gardening and
for borders.

Perennial, rarely
somewhat woody at

the base, usually
dwarf, decumbent or

creeping a short dis-

tance, glabrous or

sparsely hairy: Ivs.

opposite, nearly all

radical, crenate or

entire: fls. either axil-

lary and solitary, or

in a raceme at the

apex of a scape, usu-

ally scarlet or rose-

colored ;
corolla-tube

cylindrical or slightly

bell - shaped at the

throat, mostly some-
what curved, lobes

nearly equal; sta-

mens 4, didynamous;
style entire: caps. 2-

celled.-^About 20
species in Tasmania,
New Zeal., S. Amer.

2686. Othonnopsis
cheirifolia, a fiat-

leaved plant which
has been confused

with Othonna crassi-

folia. (For compari-

son with Fig. 2085.)
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coccinea, Pers. Hardy herbaceous perennial, sparsely
hairy: Ivs. mostly radical, long-stalked, heart-shaped,
unequally lobed and crenate: scape furnished with 1- or
2-stalked Ivs. at the base, and pairs of toothed bracts,

from which the pedicels arise; calyx-lobes 5, short,

spreading. Chile. B.M. 5335. G.M. 50:633.

macrophylla, Hook. (O. robiisia, Col.). To 2 ft. high,
from a short decumbent rhizome, mostly somewhat
hairy: radical Ivs. long-petioled, the blade 1-5 in. long
and ovate to orbicular-oblong, crenate, thinnish; st.-

Ivs. only 1 or 2 pairs, sessile: fls. large (to Jlin. diam.),
white or with purplish streaks, in whorls or sometimes
in a few-fld. umbel; corolla villous within, the lobes
obovate and retuse. New Zeal. B.M. 8295. G.C. III.

45:390. J.H. III. 66:583. Gn. 73, p. 435. G. 34:641.—
A good plant for blooming under glass in spring.

O. Cockayniana, Petrie. A New Zeal, species forming large
matted patches, reported in England: sts. 3-6 in. or more long,
creeping and rooting: Ivs. ovate or ovate-spatulate, obtuse, crenate,
with sheathing petioles; peduncles few-fld. and 3-6 in. high, bear-
ing large white i

L. H. B.t

OUVIKANDRA (Madagascar name meaning water
yam, referring to the edible tubers). Aponogetonacex.
The lace-leaf or lattice-leaf plant, O. fenestralis, is one
of the most distinct and interesting plants in cultivation

It grows in Madagiiscar, its skeletonized leaves floating

just under the surface of the water. The genus is now
included with Aponogeton, which see.

OXALIS (Greek, sharp, referring to the usual acidity

of the foliage, which also gives the common name of

sorrel). Oxaliddceie, formerly treated as a division of

Geraniacex. Mostly bulbous or tuberous herbs with
clover-like leaves, usually cultivated as hanging-basket
or window plants for their flowers; a few are used in

salads and several South American species like 0. Dep-
pei (Gn. 8, p. 43) furnish edible roots or tubers.

Annual, or with a bulbous, tuberous or creeping,

perennial rootstock: Ivs. alternate, mostly digitately

compound (3-foUolate in the native species) : peduncles
axillary, 1- to several-fld.; sepals and petals 5; stamens
10, monadelphous at base, 5 longer and 5 shorter;

ovarj' 5-celled; several ovules in each cell; styles 5:

caps, loculicidally dehiscent.—Over 400 species mostly
of S. Afr. and the warmer parts of Amer. The fls.

usually close at night and in cloudy weather, and the

Ivs. "sleep" at night (Fig. 2690). Trimorphic heter-

ogone fls. occur in many .species; our native 0. violacea,

sometimes grown as a hardy perennial, presents long-

and short-styled fls. ; and our common native yellow-fld.

species offer puzzling transitions between hetorogone
and homogone types. The small seeds are interestingly

discharged from the fr. by the pressure of a fleshy outer

envelope. The classical works on the genus are Jac-

quin's Oxahs Monographia (1794) and Zuccarini's

Monographic der Amerikanischen Oxali.s-Arten, and
its Nachtrag (182.5-31). Many of the earlier species,

characterized by the relative length of stamens and
styles, prove to be long-, .short-, and mid-styled forms
of identical species. The principal groups are some-
times .segregated as distinct genera.

Generally speaking, the genus Oxalis is not highly

esteemed by the florists. However, several species and
varieties are used in masses for floral displays in botani-

cal collections. The noteworthy species occasionally

seen are O. Bowiei, O. lasiandra and its varieties alba,

cierulescens and lilacina, 0. varuibilis and its varieties

alba and rubra, O. Simsii, and O. rosea. When used
for display during February or March, the bulbs or

tubers should be cleaned and divided into conveni-

ent sizes during August or September. Excellent

results may be accomplished by potting three bulbs,

fonning a triangle in each 4-inch spot, placing them
just below the surface of the soil. The soil ingredi-

ents should coiLsist of loam, leaf-soil and sand, in

proportion to give a good porous medium. As root-

1.53

action and growth increa.se, repot into 5- or 6-inch

pot-s, which will carry them throughout the flowering

period. Occasionally the crowns have a tendency to

rise above the level of the soil; these may be lowered
during repotting. When the plants are well rooted,

periodical watering with organic fertilizer will help
the development of good substantial flowers. During
growth place the plants on the side stages near the glass

in a temperature of 60° F. After the flowering period
gradually reduce the water-supply and finally place in a
cool cellar for the resting-period, or under the green-
house bench, laying the pots side down. Specimen
clumps are an acquisition planted below the benches
in the floral display house; under these conditions they
will practically naturalize themselves. Plants are also

2687. Oxalis Ortgiesii.

conveniently grown as common house plants, either

in hanging-baskets or as pot-])lants for the window
during the summer months. When dormant they are

easily stored in the cellar. A disapjjointing feature is

the partial closing of the flowers during dull weather.
(G. H. Pring.)

INDEX.

Acetosella, 9,

adenophylla, 12.
alha, 16, 19.

aibijlara, 19.

atropurpurea, 5.

bipnnctata, 13.

Bowieana, 17,

Bowiei, 17.

Bustillosii, 12.

cernua, 18.

C3erulescens, 16.

corniculata, 5.

delicata, 6.

Deppei, 15.

dispar, 7.

elongata, 20.
enneaphylla, 11.

fioribuyida, 13, 16.

full/ilia. 21.
graiidiftora, 19.

hirta, 21.
hirlclla. 21.

lasiandra, 16.
laxiih. 19.

lilacina, 16.

Martiana, 13.

TnuUiflora, 21.
oregana. 8.

Ortgiesii, 3.

plena, IS.

purpurea, 17, 19,
repens, 5.

rigidula, 19.

rosacea, 21.

rosea. 1, 11.

rubella, 21.

rubra. 10, 19.

•Simsii, 2.

spedosa, 19,

stricta, 5.

sugffilata' 19.

tetraphylla, 14.

tropseolmdes, 5.

urbica, 13.

valdiviana, 4.

valdiviensis, 4.

variabilis, 19.

veriusia, 19.

versicolor, 20.

A. Producing neither tubers nor Inilbs.

B. Leafy-stemmed.

c. L//.5. notched at end.

D. Fls. red or rosy.

1. r6sea, Feuill. Tall, erect: petioles scarcely 1 in.

long: fls. long-stalked, in open irregularly forked cymes
on long axillary peduncles, rather large, ro.sy with
deeper veins. Chile. B.M. 2830. B.R. 1123 (as

O. floribunda)

.

2. Simsii, Sweet. Resembling the preceding but
more delicate: fls. deep red. Chile. B.M. 2415.
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DD. Fh. jnUow.

E. iSf-S. <T(T(.

3. Ortgiesii, RcgcL Kip. "iOST. Red-tiiiped: st. tall,

nither siuvulcnt: iietiolcs long; Ifts. ilcoply notched,

with acute tips: ns. in close forked cymos on long

axillary vH-dunclcs, small, yellow with deeper veins.

Peru. Gt. lS7o:S17.

2688. Oxalis comiculata.

4. valdiviensis, Barn. (O. valdiiriana, Hort.). St.

short: Ivs. clustered; petioles long: fls. in close umbels
on long axillary peduncles, small, yellow with reddish
veins. Chile.

EE. Sts. low or creeping.

5. comicul&ta, Linn. (0. strida. Linn.). Fig. 2688.
Slender, prostrate, often rooting, loosely hairy: Ifts.

obcordate. Var. atropurpfirea, Planch. (0. tropsrolMes,
Schlecht.). Spreading, red-purple: fls. few, in umbels on
rather short axillary peduncles, small, yellow. Eu.
F.S. 12:1205; 19:1968 (a form with variegated Ivs.).

R.H. 1897, p. 499.—A closely related smaller plant com-
mon everywhere as a greenhouse weed, especially in

agave and cactus tubs, is the tropical 0. repetis, Thunb.

cc. Lft.i. entire, separated.

6. delicata, Pohl. St. slender, erect, branching: Ifts.

ovate or lance-ovate: fis. in forked cymes on long axil-

lary peduncles, small, pale rosy. Brazil.

7. dispar, X. E. Br. St. rather stout, tall, erect,

branching: Ifts. lanceolate, subacuminate, heavy-
veined: fls. nearly sessile, in compact cymes on long
axillarv peduncles, rather small, golden. Guiana. B.M.
7794.

"

BB. Lvs. and scapes from scaly ends of the rootslocks.

8. oregina, Nutt. Low: Ifts. broadly obcordate, 1-2
in. wide: fls. white or rosy, yellowish at base, deeper
veined. X. W. coast.

9. Acetosella, Linn. Scarcely half as large in its

various dimensions, otherwise very similar. E. U. S.

and Eu. Fl. Dan. 980.—Oft«n taken for the shamrock.
Like the preceding, used sparingly in rockeries.

AA. Producing tubers: not leafy-stemmed.

10. r&bra, St. Hil. Lvs. spreading, long-petioled,
thin, somewhat hairy, obcordate: fls. in usually com-
pound umbels, rosy with deeper veins. Brazil. Gn.
.50, p. .511 fas O. florrihuruia)

.

—Forms occur also with
lilac or white fl.s.

11. enneaphylla, Cav. Fie. 2689. Lvs. crowded;
Ifts. 9-20, glaucous, J/^in. long, obcordute-cimeate,
nearly sessile: fls. large, solitary, white, with lavender
veins. Falkland Isls. Gn. .52:202; 73, p. 339. G.C.
in. 49:414. G.M. .50:.56.5. G. 34:717; 36:719.—

A

rosy-fid. form is var. rosea, Hort.
12. adenophylla, Gillies. (O. Bu.'ilillbsii,Vhi\.). Lvs.

crowded; Ifts. 12-22, glaucous, 3^in. long, obcordate-

OXALIS

cvmeate with short gland-like base: fls. large, solitary

or in few-Hd. umbels, rosy-tinged with deeper veins

an<l biuse. Chile. B.M. 8054. G.C. III. 46:164; 55.

400. Gn. 75, p. 358. G. 35:237.

AAA. Producing bulbs.

B. Bulbs loosely scaly: not leafy-stemmed.

c. The bulbs compound, of numerous small ones: Ifts. 3.

13. Martiana, Zucc. (0. urbica, St. Hil. 0. bipunc-

iata, Graham. O. fioribunda, Lehm. londxalis Mar-
tiana, Small). Somewhat long-hairy: lvs. long-

petioled, thin, obcordate, orange-warty beneath, at

least around the margin : fls. in loose usually compound
umbels, rosy. Trop. Amer. B.M. 2781, 3938.

cc. The bulbs simple.

14. tetraphyUa, Cav. (londxalis tetraphylla. Rose).

Lfts. mostly 4, 1 in. long, inversely deltoid, refuse,

each crossed by a purple band: fls. rather few in simple

umbels, lilac or rosy. Mex. Cav. Icon. 237. G.M. 39,

p. 403 (as 0. Deppei). L.B.C. 8: 790.

15. Deppei, Lodd. (/oredxaKs Deppei, Small). Differs

chiefly in the lfts. being truncate instead of notched at

apex. Mex. L.B.C. 15:1500.

16. lasiandra, Zucc. {londxalis lasidndra. Rose).

Lfts. .5-10, several inches long, oblong, spatulate, entire

at end, glabrous: fls. in crowded umbels, rosy crimson.

Mex. B.M. 3896.—Under the variously used name
"fioribunda" said to occur in the color varieties alba,

cxrulescens and lildcina.

BB. Bulbs firm, u^u/dly fusiform: lfts. 3.

c. Fls. umbelled, large: acaulescent.

17. Bowiei, Herb. (0. Bomieana, Hort. 0. purpitrea,

Hort.). Fig. 2690. Lvs. spreading and large, fleshy,

deep green; lfts. obovate, more or le.ss notched: fls.

bright rose-red. Cape. B.R. 1585. B. 1:25. R.H.
18.58, p. 120. Gn. 10, p. 1.59; 37:508.

18. cemua, Thunb. (Bolboxalis cernua, Small).

Bermuda Bdttekcup. Fig. 2691. Lvs. ascending, not

very large or fle.shy, often purplish or mottled; lfts.

obcordate: fls. bright yellow. Cape. L.B.C. 12:1154.

B.M. 237.—A form with double fls. is var. plena, F.S.

19:1964.

cc. Fls. solitary on bractless or H-bracted peduncles.

D. Lfts. broad, notched: nearly acaulescent.

19. variabilis, Jacq. (0. grandiflora, Jacq. O. Idxxda,

Jacq. O. purpurea Idxula, Hort. 0. rigidula, Jacq. O.

su^giliita, Jacq. O. variabilis alhiflora, Lindl.). Hair>-:

lvs. petioled, rather fleshy, often purplish: fls. large.

2689. Oxalis enneapliylla. < X ^2)

white or shaded with rose, yellow at base. Cape. B.M.
1683. B.R. 1.505.—A form with deep rosy fls. is var.

riibra, Jacq. (O. purpiirea, Jacq. O. speciosa, Jacq.

O. venilsta, Lowe). B.M. 1712. A white form, var.

dlba, Hort., is grown.

DD. Lfts. narrow or small: leafy-stemmed.

20. versicolor, Linn. (O. elnngnla. Jacq.). Glandular:

lvs. petioled, clust(^red at toj) of the st.: lfts. linear-
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wedge-shaped, notched: ih. white, margined with red,

yellow below. Cape. B.M. 155. F.S. 8:834.

21. hirta, Linn. (0. fulgida, Lindl. O. liirliHla, Jacq.

O. muUiflbra, Jacq. O. rnxticca, Jacq. O. rubella, Jacq.).

Weak and spreading, hairy: Ivs. nearly sessile,

scattered; Ifts. small, oblanceolate or spatu-

late, acute: fls. deep rose-color to lavender.

Cape. B.R. 1073. B.M. 1031. L.B.C. 3:213.

2690. Leaves of Oxalis Bowiei, showing day and night positions.

0. japonica, Franch. & Sav. Lfts. broadly triangular, scarcely
notched, and truncate. Otherwise similar to O. Acetosella. Japan.—O. violdcea, Linn. Lvs. rather fleshy, glabrous: fls. in simple
umbels, rose-violet. E. U. .S. B.M. 2215. Mn. 5;12L—Scarcely
useful, except for hardy borders or rockeries.

William Trelease.

OXERA (meaning dubious, probably referring to
sourness). Vvrhenaceyi- . Shrubby often climbing plants,

useful for growing under glass for the showy flowers,

but little known horticulturally.

Leaves opposite, entire, leathery: fls. whiti-sh or yel-

lowish, in twice- or thrice-forked cymes, varying
greatly in form of calyx and corolla, but the latter

always 4-lobed, and wide-throated: drupes 4-parted or

by abortion reduced to a single segm.—Species about
two dozen, New Caledonia.

pulchella, Labill. Lvs. 2-5 in. long, stalked, the lower
ones oblong-lanceolate: calyx conspicuous, loose, com-
posed of 4 more or less united greenish yellow sepals,

each J^Min. long. B.M. 6938. Gn. 33:510; 45, p.

333. LH. 36:76. J.H. IIL .30:.33; 42:39; 55:521.
G.C. IIL 3:209. R.H. 1S90, p. 274.—Once offered by
John Saul, Wa.shington, D. C. Also cult, outdoors in

S. Calif. It needs but a glance at any of the colored
portraits of 0. pulchella to see that it is one of the most
interesting climbers cult, in hothouses. It has ivory-
white trumpet-shaped sweet-scented fls. 2 in. long and
1 in. across, borne profusely in clusters of a dozen or
more. A plant 2 years old from ctittings will clothe the
rafters and bloom freely, the weight of the clusters

causing the fls. to droop gracefully. The prominent
calyx suggests Clerodendron Thonipsonsp, a near rela-

tive. .As the corolla-tube leaves the calyx, it makes a
bend and then broadens into a funnel-shaped fl., with
the 4 lobes scarcely spreading. The appearance of the
fls. is enhanced by the long style and the 2 stamens,
which are thrust out and strongly curved. It is reported
as thriving in a winter temperature of 5.5-60°; it requires

a warmer place than the ordinary greenhouse. It

blooms well in the winter months. It prop, readily by
cuttings placed around the side of a pot; also from .seeds,

which it matures in considerable numbers.
Wilhelm Miller.
L. H. B.t

OX-EYE: in America, Heliupsis; in Europe, Buphthatmum. Ox-
eye daisy: (.'hrynaTUhemum Leucanthemum and Rudbeckia hirta.

(Gardenia). They are remarkable for their extremely
long and slender corolla-tubes, which are topped by a
five-pointed star of spreading niirrow lobes.

Leaves opposite: fls. usually white, in axillary racemes
or panicles; calyx-tube truncate, or
with 5 short teeth ; corolla sal ver-sha])ed,

throat glabrous; stamens 5, inserted at
the mouth of the tube; ovary 2-celled,

except in 1 species; style usually ex-

serted; stigma usually spindle-shaped
or club-shaped, 2-cut at the top; ovules
numerous, not immersed in the 2 fleshy

placenta: fr. a sort of berry.—Species
30-40, mostly in Trop. Afr., some in

S. Afr.

natalensis. Send. Branches, lvs. and
calyx glabrous: lvs. elliptic-oblong or
ovate-lanceolate, shortly acuminate,
entire, 7-8 in. long, 3 in. wide: racemes
axillary, loosely 16-20-fld.; fls. white,
fragrant; corolla-tube about half the
length of the lvs. Wet places in woods.
Natal.—Cult, outdoors in S. Fla., antl

in Eu. under gla-ss.

isthmia, Hort. Described as a
splendid flowering shrub in S. Fla., similar to the above
but with larger calyces and possibly more fragrance.

Probably S. American, and requiring further study.
The name is not identified botanically.

0. tubifidrus, DC. (Gardenia tubifiora, .\ndr. ). Hispidulous-
puberulous: lvs. obtusely rounded or somewhat eared at the base:
fls. 6-7 in. long, at first creamy white, then tawny or oehrous: fr.

terete, not grooved. Trop. Afr. F.S. 7:737. B.M. 1992 (as O.
specimus) W36. J.F. 3:245. WiLHELM MiLLER.

L. H. B.f

OXYDENDRUM (Greek, sour tree; from the acid
taste of the foliage). Also written Oxydendron. Eri-
cacese. Sour-Wood or Sorrel-Tree. Ornamental tree

2691. Oxalis cernua.

OXLIP: Primula elalior.

GXYANTHITS (Greek, sharp flower; referring to the
acute lobes of the corolla and calyx). Rubiacese.
African trees and shnibs, allied to the cape ja-smine

grown for its white flowers ai)pcaring in .summer and
the handsome foliage turning scarlet in autumn.
Deciduous: lvs. alternate, petioled, serrulate: fls.

whitish in terminal panicles composed of 6 or more
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l-sido,l raotws; calyx aivi.ic.l noarly to the b,isc

i,?U 5 sepals valvato in bud; corolla oyhn.ne-ovoul

borvlok with 5 ininvte lobes; stamens 0; ant ,. rs

CH^blong, oiKMUivs fron, the apex to he mul,1,

stvie slichtlv exserted: caps. ovoid-p\iamidal .)-\.a\Lcl,

loc heidal V dehiscent, n.any-seedcd ;
seeds slender.the

^.tlmlate loose seed-coat prodncc^d at the ends mto

slender noints.—tine species m K. N. Amer.
'
A hamsmnc n>edunn-s.zed tree with slender spread-

in.' branches, rather larpe, general y o .lonj; br ght

J^n caves turning scarlet in fall and with small win e

§^crs, followed by small grayish capsules nearly as

^LpU-'uous as the flowers. It is hardy North and o

easy culture in any moderately good soil, but ra her

slow in becoming established and of rather slow

erowth It is useful in shrubberies, along the borders

of woods, or even within the woodland, since it endures

shade fairly well. Propagation is by seeds treated like

those of Andromeda.

arboreum, DC. (Andrdmcda arbdrea, Linn.). Fig.

o6<f' Tree with deeply fissured bark, ooca.sional y to

iio'ft high: branchlets glabrous: Ivs. slender-stalked,

oblong-lanceolate, acuminate, broadly narrowed at the

base, serrulate, glabrous except a few hairs on the mid-

rib 4-7 in. loAg: panicle 6-10 in. long; fls. ^m. long.

2692. Oiydendroum arboreum. Sour-wood or

sorrel-tree. (,X'A)

caps. 1^-Hin- long. June-Aug.; fr. in Sept., Oct Pa.

to Ind. and along the mountains to Fla and ba.

SS .5:235. B.M. 905. L.B.C. 1.3:1210. &. 27:415.

F.E. 24:131. M.D.G. 1904:253. Alfred Rehder.j

OXYLOBIUM (Greek, sharp pod). Including

Callhtachys. Lc.guminbsx. One of many genera ot

Australian shnibs with pea-like flowers which are httle

known in cultivation.
, ^ n i

Undershrubs or shrubs: Ivs. very short-stalked,

opposite or more or less whorled, rarely scattered or

alternate: fls. in terminal or axillary racemes; petals

clawed; stamens free; ovary villous, se.ssile or stalked,

4-30^i\'uled. Nearest to Chorizema, but the keel is

about as long as the wings, while in Chorizema the kee

is much shorter. The following species was considered

the type of another genus; it is distinguished from all

other srxjcies of Oxylobium by the incomplete dehiscence

of the iK)d.—Species nearly 30, of which jierhaps a do/.en

have b<;en cult, in Europe. Their fls. are yellow, or more

or less flushed with red on the keel or the base of the

.standard. O. CalliHUichjH is perhaps the best for con-

servatories. In America it is cult, only in S. Calif.

OXYTKOPIS

Callistachys, Bcnth. Tall shrub: Ivs. mostly in irregu-

lar « horls of ;5, varying from ovate-oblong and 1
'. 2-2 in.

long to lanceolate and 4-5 in. long, leathery, silky-

pubescent beneath when young; racemes oblong

or pyramidal, 2-6 in. long. B.R. 216 (^ Calhslachys

lanceolata). B.M. 1925 (as C. ovala). P.M. 8:31 (as

C.longifolia). L.B.C. 20:1983 (as C. retoo). J.H. III.

35:35.. WiLHELM Miller.

OXYPETALUM (Greek, sharp petal). Incl. Tweediea.

Asdcpiadacai'. S. American and largely Brazilian

herbs or subshrubs, twining or not: Ivs. opposite: calyx

5-parted; corolla deeply 5-cut short-tubed; scales o

the corona 5, fastened at the base of the corolla and

staminal tube.-Species about 100, not widely known

in cult.
, , ,

cserfileum, Decne. Herbaceous, but more or less

woody below, downy: Ivs. short-petioled, oWong but

cordate-hastate at the base: peduncles axillary from

one of each pair of the upper Ivs., 3^-fld.: corolla-

lobes spreading: scales of the corona 5, erect, darker

blue, fleshy, exserted, recurved and notched at the

anex B M. 3630 (as Tweediea versicolor).^. C3;ru-

leum is a tender twining plant from Argentina wath

changeable 5-lobed fls. about an inch across. The tts^

are said to be pale blue when they first open then

purpfeh, and when withered lilac. Not cult, m Amer.,

but apparently desirable for cult. here.

solanoides, Hook. & Arn. (Tweediea jlorihunda, Hort ).

Erect, little branched, shrubby or somewhat so, b it..

Ivs. lanceolate to oblong-cordate acute, tomentose the

sinus at the base deep: fls. not so large as m 0, cB^ruleum

bluish tinged rose (or dull purplish red)^
>;^f

™iJ^l
or axillary few-fld. cymes; stammal crown of 5 fleshy

parts. BrazU. B.M. 4367. L. H. B.f

OX^POLIS (derivation not explained). Umbelliferx.

A few erect glabrous wet-ground perennials in N
.
Amer.,

seldom used in bog- and swamp-gardemng; formerly

known as Tiedemfnnia. The plants have tuberous

clustered roots: Ivs. P"P;^tf °St<^™*!'\ 'flTtflu
reduced to hollow and jointed phyllodia^ fls. small,

white, in compound mostly mvolucrate and mvolucel-

late umbels: fr. glabrous, ovate "^.^bovate dorsally

flattened, ribbed or winged. O.ngidius, Raf. {liede-

mdnnia kqida, Coult, & Rose), Cowbane, is a poison-

ous herb, 2-6 ft. tall, growing m swamps, N. \. to

Minn and Fla., which was once offered in the trade.

Ivs. pinnate; Ifts. oblong to ovate-lanceolat^ or nearly

lineir, entir^ or sparsely dentate. Probably not now

Usted.

OXYTENANTHfeRA: Bamboo.

OXiTROPIS (Greek, sharp Uel). Legumindsx.

Perennial herbs, half-shrubs and shrubs.
. , , ,

The genus is like Astragalus, but is distinguished by a

subulat'e beak at the tip of the keel ^^he American

species are tufted with numerous short st^,f'™n a h;^^d

and thick rootstock: Ivs. odd-pmnate w-ith 7-lb pairs

of Ifts , which are wooUy and white beiieath
:

calyx

tubular or tubular-campanulate : fls. pea-shaped (papil-

ionaceous) with an erect standard, wings elongated,

keetocc^ionally with thorn-like apex, lo^- -f
,-tcr

than the wings, in racemes, spikes or hea-ds and lange

rom yellow, Ihite through blue and purple to crimson

poT many-seeded.-About 234 species wi h the center

& he" distribution in Asia from Siberia to the Caucasus

Mts. and Turkestan. A few species re^ach tbe moun

tains of Cent. Eu. None occurs in Afr. About 18

pe"es found in the Rocky Mts. are referred to Araga^

his, a generic name brought into prominency by E^K

Greene (Pittonia 3:208) and reviewed m Erythea

7-57-64 (1899) without defimtion. 0. Lamherlii i>,

poE^n'ous to stick. It is one of the most characteristic

loco-weeds of the W. (.see Poisonous P/a"(.s). Locoed
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sheep are difficult to lierd, as they stray away from the
flock; slight locomotor ataxia is manifested with twitch-

ing of the eyelids and grintling motion of the jaws.

About a dozen kinds of Oxytropis are cult, in Eu.,

mostly as rock plants. They arc hardy, easily prop, by
seeds or division, and prefer a dry, sanily loam. These
plants are of minor value horticulturally.

A. Stipules free: j>od 1 -celled.

deflexa, DC. {Ardgalliis deflexiis, Heller). Leafy-
stemmed to nearly stemless, a foot or less tall with
crowded Ifts. in 12-Ui pairs, lanceolate to oblong, 3-6
lines long: fls. rather small, about 3 Unes long, pale

purple: pods pendant, 1-celled, many times exceeding

the calyx. Mountains, Brit. Amer. to Colo, and Utah.
Fls. June, July.—Prefers moist open ground throughout
the eastern Rockies at lower altitudes. A very distinct

species by reason of its stipules almost free, or only
slightly adnate to the base of the petioles.

.\A. Stipules decidedly adnate to petioles: pods not
pendant, 2-celled.

B. Lvs. strictly pinnate; Ifts. opposite.

Lambertii, Pursh. {Ardgallus Ldmbertii, Greene).

Fig. 2693. A tufted perennial with strong taproot and
several erect scapes, 4-20 in. tall: spike short-oblong,

densely fid.; fls. usually purple or violet: Ifts. about 7
pairs: pod broadly or narrowly oblong, silky pubescent,

firm-coriaceous, 2-celled. Fls. June, JiJy. Includes O.

campestris, Hook. Fl. Bor. Am. in part, also Ardgallus

patens, A. ang-ustdtus and A. atropurpitretis of Ryd-
berg. B.M. 2147 (dark blue). B.R. 1054 (blue). V.
3:138.—Aven Nelson, in Erythea 7:62, says that the
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specific name should be kept for the purple-violet-fld.

fonns. D. M. Andrews offers a crimson-fld. form and
also var. spicata, which hius large spikes of white fls.

Connnon along the Great Plains from Sask. to New
Mex. and in the foothills where it is held to bo respon-

sible, as a loco-weed, for the poisoning and death of

sheep and cattle. A clue as to its cultural requirements
may be had from its wild habitat in open ground grow-
ing in masses of considerable extent.

BB. Lfts. verticillate, numerous.

splendens, Douglas. A very showy, densely silky,

silvery-villous, stemlftss, tufted plant, 4-18 in. tall:

lfts. numerous, fascicled in 3's or 4's, as if verticillate:

scape spicately, many-fld.; fls. bright-blue to deep
purple, about J'2in. long in June: pod ovate, hairy,

much longer than the calyx. Native to open ground on
the eii-stem slopes of the Rockies and in dry alpine

meadows.
O. hjjbrtiia, Bruegg. Probably a hybrid between O. campestris

and O. sericea or O. Hallesi. Perennial, from Switzerland.

—

O,
ochroleuca, Bunge. Lvs. pinnate, 3^ in. long, with oblong-lanceo-
late lfts. : fls. small, drooping, in short racemes, yellowish white. N.
Asia.—O. villdsa, Blank (.\ragallus villosus, Rydb.J. Densely cos-

pitose: foliage silvery white; fls. creamy white, in dense spikes;

calyx .silky, villous: pod white-silky tipped with hooked beak.
Mont.—-O. yunnanensis, Franch. Sts. many, woody: lfts. in 8-11
pairs, lanceolate: fls. in dense head of 7-12, deep blue. Yunnan.

John W. Habshberger.

OXYURA: Layia.

OYSTER PLANT or SALSIFY: Tragopogon porrifolius.

OZOTHAMNUS: Hslichrysum diosmsfolium (0. Toanmrini-
/olius).

2093. Oxytropis Lambertii. ( X H)
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TWO IMPORTAMT BOOKS REWRITTEN AND BROUGHT UP TO DATE

ADDITIONS TO THE RURAL SCIENCE SERIES

Principles of Fruit-Growing
By L. H. BAILEY. New Edition, revised and rewritten

Illustrated, l2mo, $L75

Since the original publication of this book in 1897, it has gone through a total of nineteen

editions. The progress of fruit-growing in the meantime has been very marked and it has now
become necessaiy to rewrite this work. The present issue of it brings the accounts of the new
practices and iliscoveries as they relate to fruit-growing up to date. It gives the latest informa-

tion and points of view on fertilizers and different kuids of fruits, the heating of orchards to

protect them from frost, the treatment of diseases and insects, full discussions with diagrams of

the methods of laying out orchards and much other subject matter. This revision continues the

text as standard. The illustrations represent new hand drawings, with the complete ehmina-

tion of half-tones, thereby giving an artistic appearance to the volume.

Plant-Breeding
By L. H. BAILEY. New Edition

Revised by A. W. GILBERT, Professor of Plant- Breeding in the New York

State College of Agriculture

Illustrated, cloth, \2mo, $2.00

The original foundation for this book is Professor Bailey's standard text, Plant-Breeding,

first published in 189.5. As now issued, the material in the old volume has been thoroughly revised

and brought down to date. New discussions of mutations, Mendelism, heredity and the recent

applications of the breeding of plants are all included. The work is now adapted to the class-

room as well as to the needs of the general reader. Extensive laboratory exercises have been

added; the bibliography, which has been a prominent feature of previous editions, except the

first, ha-s Vjeen retained and extended. A list of current books and periodicals and a glossary of

plant-breeding terms are also contained in the book.
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The Rural Outlook Set
By L. H. BAILEY

Four Volumes. Each, cloth, V2tno. Uniform binding, attractively boxed.

$5.00 per set. Each volume also sold separately.

In this set are included three of Professor Bailey's most popular books as well as a hitherto un-

published one,
—"The Country-Life Movement." The long and persistent demand for a uniform

edition of these little classics is answered with the publication of this attractive series.

The Country-Life Movement
Cloth, 12???o, 220 pages, $1.25

This hitherto unpublished volume deals with the present movement for the redirection of rural

civilization, discussing the real country-life problem as distinguished from the city problem,

known as the back-to-the-land movement.

The Outlook to Nature (New and Revised Edition)

Cloth, \2mo, 195 pages, $1.25

In this alive and bracing book, full of suggestions and encouragement, Professor Bailey argues the

importance of contact with nature, a sympathetic attitude toward which "means greater effi-

ciency, hopefulness, and repose."

The State and the Farmer (New Edition)

Cloth, Vlmo, $1.25

It is the relation of the farmer to the government that Professor Bailej^ here discusses in its varying

aspects. He deals specifically with the change in agricultural methods, in the shifting of the

geographical centers of farming in the United States, and in the growth of agricultural institutions.

The Nature Study Idea (New Edition)

Cloth, \2mo, $1.25

"It would be well," the critic of The Tribune Farmer once wrote, "if 'The Nature Study Idea'

were in the hands of every person who favors nature study in the public schools, of every one who
is opposed to it, and, most important, of every one who teaches it or thinks he does." It has been

Professor Bailey's purpose to interpret the new school movement to put the young into relation

and sympathy with nature,—a purpo.se which he has admirably accomplished.
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TWO IMPORTANT NEW WORKS

The Strawberry in North America
By S. W. FLETCHER

Rural Science Series Illustrated, doth, l2m.o, 11.75

This work is not only a practical guide to the strawberry growing, but also a sketch of the

evolution of the strawberry in North America, from the wilding of colonial days to its present

jiosition as the most cosmoiiolitan of American fruits, second only to the apple in commercial

importance. The volume includes chapters on the early history of the strawberry in the Old

World and the New, the l)otany and origin of the cultivated strawberry, the rise of strawberry

culture and the different ways in which it is practised in different parts of the country, with

something of an attempt to elucidate the principles that underiie these practices.

Principles of Floriculture
By EDWARD A. WHITE

Professor of Floriculture in the New York State College of Agriculture
at Cornell University

Rural Text-Book Series Illustrated, doth, 12mo, $1.75

The flower-growing business has become highly specialized. Science has, therefore, come

to be an important factor in flower production, and thei'e has arisen a demand for scientific

information regarding all lines of floriculture. The purpose of the author of this book has been

to consider the principles which underlie the successful culture of ornamental plants, and to jjre-

sent these in such a manner that the book may be useful in the classroom. It is believed that it

will also be of service in a practical way to practical men. Among the topics discussed are:

the importance of the plant- and flower-growing industry; principles and methods of con-

structing and heating glass houses; factors which influence healthy plant growth; business

principles in marketing flowers; glasshouse insects and their extermination; diseases of plants

and their remedies, and the factors which underlie successful culture of standard florists' crops.
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Electricity for the Farm
Light, Heat and Power by Inexpensive Methods from the Water

Wheel or Farm Engine

By FREDERICK IRVING ANDERSON
Author of "The Farmer of Tomorrow"

Cloth, 12mo, Illustrated, $1.25

A year or so ago there was published an exceedingly practical little

work entitled "The Farmer of Tomorrow." Rarely has as much of genu-

ine value been put into a book as was put into this one, and the author,

Frederick Irving Anderson, was looked to for further contributions in

the same field. The announcement, therefore, of the appearance of

" Electricity for the Farm" will be welcomed by all farmers and students

•of agricultural matters.

Mr. Anderson believes that many farmers are not making the most of

their opportunities. He shows how, with very little expense, a farmer

may have all the benefits of electricity for light, heat, and power either

by installing a simple gasolene engine or by using the neglected brook

that runs through some part of the farm lands. As he points out, a mighty

stream is not necessaiy to secure sutficient power, but a riviilet with only

a little fall will quite answer the purpose. Realizing, however, that not every

farm has even "a babbling brook," he considers other sources of power.
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