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PACHIRA (native Guiana name). Bombacdcez. A
group of tropical American trees of variable size, some
of which are known to be deciduous, all with striking
showy flowers and excet;rtionally large fruits.

Calyx almost tubulose, mostly short, truncate;
staminal column long, divided at the top into 5 short
branches, each of which in its turn ends more or less
regularly in 3 bundles of about 15 stamens, with
unequal slender filaments: caps. dehiscent, rounded-
depressed to elongate-oblong, 5-celled, each cell con-
taining several seeds coated in fleshy tissue. Allied

nera are Bombav onAd Adanannia+ tha

t one differs in
imbedded in the »
the caps. (whenc
cotton trees), the
(the African baob
its 5-lobed caly>
Bombax, the ar
ment of the stam
distinct and their
ge; much greatfcr.;
species of P
have been lis
which at least 3 1
to Bombax, 4 are
nyms, and among
the remaindersev-
eral are likely to
be dropped on one
zccount or an-
other. Botanically
speaking, only 7
species are well
known, all of
which may be dis-
tnibuted into 3
main groups. The
fls. may reach 13
in. long with a
spread of 9 in.
in certain species;
the petals are nar-
row and grace-
fully recurved in
some cases, ob-
ovate and some-
what stiff in
others. The color
varies from a rich
pink to white or
brownish yel- L. .
ow, distinct es occurring in every species. The
digitate foliage also contributes to give the trees their
iar appearance. As to distribution, P. aquatica is
ound all over Trop. Amer., 3 species are restricted
to Cent. Amer., 2 to the W. Indies, and the others are
natives of S. Amer. They are easily cult. under glass
and prop. either by seeds or cuttings, but, on account
of their large size, most species are hardly desirable
for conservatories. One species, P. insignis, has edible
seeds, alike in size and flavor to the chestnut and on
which account it is sometimes cult. in Venezuela and
some of the Lesser W. Indies. The seeds of P. macro-
carpa are sometimes used as a cacao substitute; it is
grobably the xiloxochitl of the Aztecs, being still called
y that name (jelinjoche) in Nicoya (Costa Rica).
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A. Caps. globose-depressed, i.e., ils diam. greater than
ils length. (Brachycarpz.)

insfgnis, Savi (Carolinea princeps, Linn. f.). A
small tree: lvs. 5—§?K>liolate, the lfg.t glabrous, subsessile,
oblong, 8-21 in. long: fls. 7 in. long, erect; calyx cup-
like, short and broad; petals obovate, long-cuneate,
crimson or dark purple, covered without with a thick
brownish down; staminal tube short, the stamens not
reaching the end of the corolla: caps. about 5 in. long
t‘;y 7 in. diam. Trinidad and Lesser W. Indies; also in

enezuela. J.F. 3:295.

rounded, its diam.
[ ;'.alf the length.
.

covered with large,
?;'e-like glands: fls.
ile.

pustulifera

Pittier. A sm

tree: lvs. 7-folio-
late; lfts. briefly
petiolulate, ob-
ovate, 4159 in.
long, minutely to-
mentose beneath:
fl. about 7 in.
long; calyx stipi-
tate, truncate,
pubescent within
and irregularly
covered with large
glands without;
petals laciniate,
pinkish, yellowish
pubescent with-
out;staminal tube
short, pubescent,
the stamens much
shorter than

tals: caps. 10
F:. long by 8 in.
diam. Costa Rica.

BB. Calyz smooth
or with only a
few glands at
the base: fls.
pedunculate.

macrocfirpa,
Schlecht. (P. fas-
tudsa, Decne. P.
longifolia, Hort.). Fig. 2694. A small or medium-sized
tree: lvs. 5-7-foliolate; Ifts. subsessile or briefly petiolu-
late, oblong or obovate, 214-8 in. long, glabrous: fls. up
to9in. long; calyx stipitate, cuplike, smooth or nearly so;
petals laciniate or linear, brownish to greenish pubescent
without, pink to white or pale yellow within; staminal
tube glabrous, the stamens about as long as the petals:
caps. ovoid, 9 in. long by 8 in. diam. Cent. Amer.,
from Mex. to Costa Rica. B.M. 4595. G.C. III. 54:
325. J.F. 2:109, 110.
villésula, Pittier. A tree reaching 90 ft.: lvs. 5-7-
foliolate; Ifts. petiolulate, obovate or elliptic-lanceolate,
2-7 in. long, villous beneath: fl. up to 10 in. long; calyx
funnel-shaped, truncate, ferruginose-pubescent outside;
petals laciniate, pubescent on both faces, pinkish

(2423)
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within, rusty colored without; staminal tube long,
pubescent, the stamens shorter than the petals: caps.
ovoid, 7 in. long by 5 in. diam. Panama.

AAA. Caps. ovate-elongated, its diam. less than half the
length. (Dolichocarpz.)

B. Fls. hardly over 4 in. long.

pGlchra, Planch. & Lind. A small tree: lvs. 7-folio-
late; Ifts. briefly d.)et.iolulate, cuneate-oblong or lanceo-
late, glabrous: fl. about 4 in. long; calyx cup-like,
tomentose-pubescent outside; petnfs linear-oblong,
greenish pink within, tomentose and brownish without;
staminal tube short, the stamens hardly as long as the
petals: caps. not known. Ocafia Mts., Colombia.

BB. Fls. 10 in. long or more.

ecidsa, Triana & Planch. A tree about 150 ft.
hi;: lvs. 7-foliolate; lfts. briefly petiolulate, cuneate-~
oblong, glabrous, 4-8 in. long: fl. about 10 in. long;
calyx cuplike, brownish pubescent without; petals
oblong, long-attenuated, yellowish white inside,
minutely tomentellose outside; staminal tube long,
pubescent without, the white stamens nearly as long
as the petals: caps. not known. Colombia.

aquética, Aubl. (P. grandifiora, Tussac). A small
tree: lvs. 5-7 (9) -foliolate; Ifts. subsessile, obovate to
elliptic-lanceolate, glabrous, 4-12 in. long: fls. 8}5-14
in. long; calyx tubulose-truncate, often warty at the
base; petals laciniate, more or less deeply pinkish or
purplish; staminal tube long, the red or scarlet fila-
ments about as long as the petals: caps. 7-15 in. long,
3-5in. diam. Trop. Amer., including W. Indies. G.C.
II1. 40:308.—P. ica varies considerably according
to the nature of the soil in which it grows and to its
environment, and it is not unlikely that most so-called
species described in horticultural reviews should be
considered as simple varieties of the same. This species
is the best known in the genus and its area of distribu-
tion is very extensive; its cult. in hothouses has been
often attempted and it has lately been intro. in Fla.
under the name of P. insignis. P. stenopetala, in Gt.
9:302, is probably a cult. form of P. aquatica.

P. dlba, Walp., is evidently a Bombax. B.M. 4508. Generally
speaking, there is a great confusion as to the identification of the
several species, most of which are not represented even in the

larger herbaria.—P. minor, Hemsl., known to us only by a poorly
executed plate in B. M. 1412, may be a variety of P. aquatica.

H. PITTIER.
pAcmthll(uA d(said to lﬁl %grimtlo ftrﬁm Sm,
pachys, thick, and stigma; alluding e slightly
thjclgened stigma). Speﬁed also Pachystima and Pachy-

269S. Pachycereus Pringlei.

PACHYCEREUS

stigma. Celastracez. Ornamental woody plants some-
times grown for their ev n foliage.

Low evergreen shrubs: branchlets somewhat quad-
rangular, verrucose: lvs. opposite, small, serrulate or
entire, short-petioled, with minute deciduous stipules:
fls. perfect, small, in few-fld. axillary cymes; calyx-
lobes, tals and stamens 4; ovary 2-celled, often only
1 cell developing into a small, oblong, 1-seeded caps.—
Two species in the mountains of N. Amer.; allied to
Evonymus.

These are low trailing or spreading shrubs with small
evergreen foliage and inconspicuous reddish flowers
followed by small dull-colored ca&s:les. They are
hardy with slight protection in the old Arboretum,
Boston, and are handsome dwarf evergreens for rock-
eries or rocky slopes; P. Canbyi forms a dense carpet
and may be used as a border plant for eve n shrub-
beries. They seem to grow in any well-drained soil.
Propagation is by seeds or by layers; also by cuttings of
half-ripened wood under glass, and P. Canbyi also by
division.

myrsinites, Raf. (Myginda myrtifolia, Nutt. Oreé-
ghila myrtifolia, Nutt.). Spreading shms, to 2 ft.: lvs.

roadly elliptic to oblong-obovate, slightly revolute at
the margin and serrulate or almost entire, }4-1 in. long:
fls. short-stalked, reddish: fr. about l¢in. long. May-
July. Brit. Col. to Calif. and N. Mex:—Resembles t{e
small-lvd. form of Evonymus radicans, but of more
rigid and stiff growth.
. Chnbyi, Gray. Dwarf shrub with trailing and root-
mﬁ branches, scarcely exceeding 1 ft.: lvs. narrow-
oblong, occasionally obovate, revolute and usually ser-
rulate above the middle, 14-3{in. long: fl.-stalks fili-
form, longer than half the If.; fls. reddish. April, May.
Mts. of Va.—This is somewhat similar in habit and
foliage to Evonymus nanus, but less vigorous and of
more even and regular growth. Sometimes called rat-

stripper. ALFRED REHDER.

PACHYCRREUS (Greek, thick and cereus). Cactdcez.
Usually trees, more or less ()ra.nched, with very definite
woody trunks.

Flowers appearing during the d?', with rather short
tubes; petals short; stamens included; ovary and tube
of fl. covered with small bracts bearing wool, hairs, and
bristles in their axils: fr. large, burlike; seeds large
and black.—The genus consists of 10 species segregated
from Cereus. Confined to the drier parts of Mex.
Cult. as for Cereus and related groups; see Succulenis.
This genus is closely related to Lemaireocereus, one
of the several segregates of Cereus; C. queretarensis,

Web., is Lemaireocereus
queretarensis, Brit. & Rose,
rather than a Pachycereus
(see page 1836, Vol. IV).

chrysom£llus, Brit. & Rose
( Pilocéreus  chrysomdllus,
Lem.). Tree-like, with erect
branches, reaching a height
of 30 ft.: ribs in cult. plants
13: areoles with long hairs;
radial ines 11-13, the
upper }4in. long, the lower
twice as long; centrals 4,
still longer; all the spines
amber-yellow, becomin
brown: cephalium termin
or sometimes unilateral, a
foot long, woolly and setose.
Mex.—The indications are
that the plant in cult. under
the above name is a true
Cephalocereus and not the
Pilocereus chrysomallus of
Lemaire.




PACHYCEREUS
Colimna-Trajini, Brit. & Rose (Pilocéreus Coliimna-
Trajdni, Salm-Dyck). Trajan’s CoLumn. Treelike,

attaining a height of 50 ft. and a diam. of over 2 ft.,
simple below: areoles large, elliptic; radial spines 10-12,
the upper very short, the lower longest, nearly an inch
long; centrals 2, the upper an inch long, the lower 4-5
in.: fls. about 2 in. long, scarcely projectinﬁ from the

unilateral woolly and bristly cephalium. Mex. R.H.
1890, p. 129.—The specific name refers to the famous
Trajan's Column.

margintus, Brit. & Rose (Cireus margindtus, DC.
C. gemmdtus, Zucc.). Simple or branching at apex, 2-3
in. diam., with 5-6 obtuse ribs, which are woolly their
whole : spines short-conical, rigid, 7-9, all nearly
alike: fis. brownish purple, about 114 in. long: fr. globu-
lar and spiny. Mex.—Frequently used for hedges in
S. Mex. The st. is often covered with a woody crust.

pécten-aboriginum, Brit. & Rose (Céreus pécten-
abm-igl'num, Engelm.). This species is sometimes cult.
but does not do well under glass. The large burry frs.
used by the Sonoran Indians for hair-brushes are some-
times seen in museums and curio stores.

Pringlei, Brit. & 'Rose (Céreus Pringlei, Wats.).
Fig. 2695. One of the cordon cereuses of N. Mex. Not
so tall as Carnegia gigantea, ribs, fewer, and fls. scattered.
Not in cult. G.F.2:65 (adapted in Fig. 2695).

J. N. Rose.

PACHYPHYTUM (Greek, thick plant). Crassu-
lacez. Succulents, likely to be found in the under-glass
collections of amateurs, and out-of-doors far South.
See 870, Volume 11.

Caulescent, more or less branched, with very thick
lva. which are often terete: fls. solitary or in secund
racemes; calyx deeply lobed, the lobes shorter than
the corolla, and appressed to it; corolla 5-7-parted
and not at all ed; petals erect below, spreading
above; stamens 10, the 5 alternating with the petals
free from the corolla, the other 5 borne on the petals
each usually with a pair of append at the base;
scales b : Is 5, erect, free to the base.—About
7 ies from Mex. Pachypinytum is usually included
in Cotyledon but some recent American botanists keep
the genus distinct. P. unifldorum, Rose, is a stout spe-
cies usually woody below with green i:a.rdly glaucous
terete lvs.,, appendaged stamens and acute calyx-
lobes, 8aid to be cult.in shadi'ﬂcourt ards at San Luis
Potosi, Mex. P. bractedsum, Klotzsch (Echevéria brac-
tedea, Lindl. & Paxt.). This species has oblanceolate to
spatulate thickish lvs. and a curved, finally erect,
secund raceme which is 12-]8-fid.: its calyx is deeply
mm\ulaw with unequal lobes and a bright red
©oro) Mex. B.M. 4951.

PACHYPODIUM (Greek, thick foot, alluding to the
roots). Apocynacez. About 15 remarkable succulent
shrubs and trees of Madagascar, S. Afr. and Trop.
Afr., a very few of which are mentioned in horticultural
literature. They are grown with succulents, and prop.
by cuttings. Frequently the trunk is much swollen:
lvs. simple, in spirals; stipules represented by rigid

ines; or, according to Stapf, the lvs. susopressed with

exception of a terminal rosette, and the spinous
stipules crowded more or less irregularly on the swollen
branches: cymes terminal, with few or many sessile or
peduncled pink, white or yellow fls.; sepals 5; corolla
salver-shaped, constricted at base, or funnelform to
campanulate, 5-lobed; anthers conniving into a cone,
with appendages longer or shorter than the pollen-
bearing part, the structure complex. P. Gedyi, Cost.
& Bois. Tree, 30 ft. or more, with succulent cactus-
like spiny trunk, branching at summit: lvs. in terminal
tufts, long and narrow. Madagascar. R.H. 1907, p.
490. P. namagqudanum, Welw. St. 5-6 ft. high and
9-15 in. diam., ﬂeehz ta.penn% upward, tubercled and
spiny: lvs. obovate-o Jong to oblong, crowded in a little
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crown at the top of the trunk: fls. reddish ti
yellow and green. S. Afr. G.C. III. 46:371, sho

the strange plants in the wild. P. succuléntum, .
Tuberous at base, 1-2 ft. high, producing several some-
what branched sts., bearing lvs. scdttered on long
shoots: lvs. oblong-linear or linear, 114 in. long, pubes-
cent above; stiﬁ’ es spiny: fls. 1 in. or more across, the
oblong lobes white and purple. 8. Afr. L. H. B.

PACHYRHIZUS (Greek, thick, and root). Legu-
mindsz. Climbing herbs bearing iarge tuberous roots
often 6 to 8 feet long and weighing fifty to seventy
pounds, which are
used for food and
as a source of
starch.

Leaves pin-
nately 3-foliolate;
Ifts. stipellate,
lobed, in,
wide: racemes
with swollen
nodes and fasci-
cled pedicels,
bracts and bract-
lets setaceous,
caducous; calyx 2-
lipped, limb as
long at;'the tube,
upper lip emargi-
nate, lower ”E
deeply 3-lobed;
corolla much ex-
serted, petals sub-
equal, keel obtuse;
stamens diadel-
Fhous;mt.hers uni-
orm; ovary sub-
sessile, many-
ovuled; style long, circinate at the apex, bearded down
the inner side below the very oblique stigma: hﬁ
linear, turgid, deeply depressed between the see
—A genus of 3 or 4 species distributed throu%l;i)‘ut the
tropics of both hemispheres. Blanco, Flora de Fi gvuias,
describes and figures the roots as turnip-shaped. en
young, the roots are palatable.

A. Lfts. entire.
erdsus, Urban (Dolichos erdsus, Linn. D. bulbdsus,
Linn. P. bulbdsus, Kurz. P. anguldtus, Rich. Cacdra
erdsa, Kuntze). Yam BEaN. Root tuberous: st. twin-
ing, shrubby, hirsute, becoming glabrate with age: lvs.
pinnately 3-foliate, often long-petioled; sti%ules del-
toid or ovate-lanceolate, short; terminal lft. long-
icelled, broadly cuneate at base, deeply or shallow?y
obed in the upper half; lateral lits. oblique, short.
pedicelled, stipels subulate: racemes 6-12 in. long, long-
peduncled,, base often branching, branches ascend-
ing; calyx }{in., as long as the cel; corolla reddish,
1 in. or more long: pod 6-9 in. long, !4-24in. broad,
8-12-seeded, straight glabrescent. Tropics of both
lﬁg{:laé?heres. H.I. 19:1842.—Eaten both raw and
iled.

tuberdsus, Spreng. JicamMa. Root tuberous, much
larger than the above: st. twining, 10-20 ft. long: lvs,
entire or obscurely sinuate: racemes densely fid.: god
8-12 in. long, 34-%%in. broad. Trop. Amer. I
19:1843.—Young s superior to many cult. beans
in the absence of fibrous strings about the sutures of
the pods; seeds said to be poisonous. Perhaps only a
cult. form of the above species. The root is said to be
a t favorite with travelers, as it quenches thirst
and i8 nutritious. They are cut in thin slices and
sprinkled with sugar. Two forms are recognized in
Mex., one called agua, with a watery juice, and one
called leche, with a milky juice. It 18 said that they
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can not be distinguished except by tasting the root.
To have good roots, the blossoms and seed-pods must
be kept pinched off, for if they are allowed to mature
the roots are not good. The roots mature in about 5
months and may be allowed to remain in the ground
longer, as they become sweeter as the cold season
approaches.

2697. Pachysandra procumbens. (Flowers X1. Leaves X 14.)

AA. Lifts. lobed.

palmatflobus, Benth. & Hook. (Ddlichos palmatiloba,
Moc. & Sessé). Fig. 2696. St. twining, glabrous or

ubescent: lvs. pubescent, often long-petioi pinnabtgi'

foliolate, terminal 1ft. broadly ovate, deepiy 3-lobed,
with lateral lobes often somewhat 2-lobed, lateral Ifts.
less deeply 2—4-lobed, lobes ovate, mucronate: fls.

urplish, in long-peduncled racemes. Trop. Amer.—
Rlot so common, root smaller and less cult. than the
P. L. RickERr.

PACHYSANDRA (Greek, thick stamen). Buzdcez.
Perennial herbs or subshrubs of some value as ground-
cover in shade for their more or less evergreen leaves.

Stems prostrate or ascending, 6-12 in. high, from
rootstocks, scaly below: lvs. alternate, usually coarsely
toothed, evergreen or deciduous, 3-nerved: spikes
staminate above, with a few pistillate fls. at the base of
each; staminate fls. with 4 sepals and stamens and a
rudimentary pistil; sepals variable in the pistillate fls.;
petals none; pistil 3-celled, 2 ovules in each cell, the
3 styles spreading, filaments thick, exerted, conspicu-
ous, usually white: seeds smooth.—Two species known:
of low and dense growth, with very early fls. attractive
to bees, and masses of bright green lvs. Easily prop.
by division in ordinary soils. Good for rockeries.

In the vicinity of Boston, P. procumbens is decidu-
ous, and is desirable only from the feature of its curi-
ous flowers borne so extremely early in the spring. The
foliage is of a dingy color and deciduous, whereas P.
lerminalis is a true evergreen with thick, glossy foliage
forming a dense mat, making a very desirable low-
growing cover-plant, succeeding admirably either in
full sun or partial shade. The variety variegata is a
very choice cover plant for ornamental effects. (J.
Woodward Manning.)

preceding.

PACKAGES

proctimbens, Michx. MounTaIN Spurace, Fig. 2697.
One foot high or less: lvs. ovate to obovate, 2—4 in.
long: spikes of white or &, lish fls. from the base of
the sts. March-May. W. Va. to Fla. B.M. 1964.
L.B.C. 10:910. B.R. 33. G.C.III. 55:335.

terminalis, Sicb. & Zucc. Smaller: lvs. obovate-
cuneate: the small spikes of whitish fls. terminal. May.
Japan. Var. variegdta, Hort., with white variegated
lvs,, is in the trade.
P. coridcea, Hook.==Sarcococca pruniformis, Lindl.
J. B. S. NorToN.
PACHYSTIMA: Pachistima.

PACHYSTOMA (Greek, meaning thick mouth, refer-
ring to the thick lip). Orchiddcez. Terrestrial orchids

it%: leafless scapes from underground nodose rhizomes:
pseudobulbs producing 1-2 lvs.: sepals and petals
similar, the lateral sepals occasionally forming a chin,
all upright; labellum 3-lobed, forming a sack with the
base of the ‘column; anthers bent over; pollinia 8,
k'ing in pairs and bound into 4 by elastic threads.

bout 10 species, chiefly E. Indian and Malayan, but
1 from Trop. Afr. P. Thomsonidna, Reichb. f. (Ancis-
trochllus Thomsonidanus, Rolfe), is the most commonly
cult. species. It has large fls. with white sepals and
petals, and the lip has (freen erect side lobes thickly
dark purple-spotted and a narrow recurved midlobe
which is white nearly covered with deep purple lines.
Trop. Afr. B.M.6471. J.H. III 51:147. G.C. 1L
12:582 (note), 624, 625; 18:501. Gt. 30:1061.—A
warmhouse plant. P. Thomsoniana is now referred to
Ancistrochilus by Rolfe. Ancistrochilus has 2 species
and is readily distinguished from Pachystoma by the
pollinia being united to a single stipitate appendage
as well as by the remarkable lip and spreading segms.

PACHYSTROMA (Greek for thick layer). Euphor-
bidcez. The one species, P. ilicifdlia, Muell. Arg., is a
shrub or tree of S. Brazil rarely cult. and chiedy in
botanical gardens; the oily seed has been used in medi-
cine. Juice milky: lvs. simple, pinnately veined, spinu-
lose dentate: fls. apetalous; sepals valvate or slightly
imbricate; stamens 3; styles 3, undivided; ovules 1 in
each cell of the ovary. Related to Manihot.

J. B. S. NorTON.

PACKAGES for horticultural produce. The choice
of a package and the method of packing horticultural
products are very important considerations to every

wer who is interested in establishing a reputation
F(:l? his goods. The commercial value of well-grown
produce of choice varieties may be greatly lessened or
utterly destroyed if the attempt is made to market
it in r uninviting packages, or if it is poorly
packed. Inferior produce or poor varieties are some-
times sold for prices above their real value when
packed in an extra attractive way.

2698. A good pack of apples in a box-tray.
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The choice of a marketing package for horticultural
El;)ducts is based largely on customs. These customs
ve developed gradually along with the growth of the
industry in any special region, and when suitable and
valuable they persist and become firmly fixed for the

2699. Well-packed and not packed dessert apples.

crop in that section. However, the supply of the
raw material and the possibility of securing large
quantities of it at a low price are important considera~
tions besides custom. amples of the custom of
adopting a special package in a certain region might be
cited, as barrels for apples in the eastern states, boxes
in the western states. Peaches are generally packed in
flat boxes in the western orchards, and each fruit is
wrapped in paper; the same varieties of peaches are
marﬂeted from the southern states in six-basket car-
riers and the fruits are not wrapped, while from Michi-
gan the same variety may be shipped in bushel baskets
and from New York orchards in the Delaware type of
basket. In general, it would not be advisable to pack
any crop in a way that would widely violate the general

2700. Sizing machine.

custom of the community, unless the grower has a
special market to receive his produce prepared in his

way.
The illustrations accompanying this article (Figs.
2698-2718) show some of the diverse forms of packages
for fruits and vegetables now in use in North America.
The methods of packing cut-flowers are discussed in
the article devoted to that subject, pa%)es 922-925
Volume II. The separate fruits may also be consulted
under their alphabetic entries.

" apples is, when
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Apples (Figs. 2698-2704, to show the classes only).

Since the beginnings of commercial apple orcharding,
the barrel has been regarded as the standard package
for the holding and shipping of apples. The size used
has varied at different tumes and in different sections.
The ﬁ:idzeb n(i]w
speci the
United States
Government as
standard for
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measured with-
out distention of
its parts: Length
of stave, 2814
inches; diameter
of head, 1714
inches; distance
between heads,
26 inches; cir-
cumference o f
bulge, 64 inches
outside measure-
ment; represent~
ing as nearly as
possible 7,056
cubic inches.
Barrels for
apples have been
in favor for
many years, and
promise to re-
main so, for the
reason that they
are cheap, easily
secured In most
regions, can be
readily handled
and easily and quickly packed, and the trade has
become thoroughly accustomed to them.

The bushel box has been the standard package for
apples in the western United States since apple-produc-
tion has been of commercial importance in tEose regions.
The box is occasionally used by growers in the east-
ern w?ple regions. Formerly its use was always asso-
ciated with fancy grade high-quality fruit. Western
fruits shipped to eastern markets were of this class and
always came in boxes. Some eastern growers thought
that if even ordinary grades and quality of fruit were
packed in bushel boxes, the attractive prices that were
secured for western fruit could be secured upon the
hrge;:atation of the package. The delusion was not long-

ved.
As compared with the barrel, the box is a more
attractive package, more easily fmndled, shipped and
stored. It 18 easier to sell from in a store or on a fruit-
stand, and when the apples are closely sized, the exact
number in every package is known, and they are of

2701. Machine for sizing fruit

2702. A sizer.
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uniform size, and this is of value to dealers and restau-
rant-keepers.

Boxes cost about one-third as much as barrels, and
they hold about one-third as much, but more time is
required properly to pack three boxes with apples than
to pack one barrel properly. The Government stand-

2703. Another form of sizer.

ard bushel box for apples is 18 by 1114 by 1014 inches,
inside measurement. There are various styles, those
used in the western states being made with solid ends,
and two pieces each for the top and bottom, and one
piece for the sides. In the East, where the box is used,
panel ends instead of solid pieces are used; otherwise
the same as the western style.

Apples are usually g:cked into barrels in the orchard,
but sometimes may be carried to a packing-house or
shed. A common way is to
gmpty tgx:s:ix from the picking-

ag or -| et upon a pac -
or sorting-table. From htlﬁs
g:tll‘e, the “facers” are selected.
ese are fruits of a uniform
size and should be of such a
color as will honestly represent
the average of the crop. The
facers are then laid by hand
in the then bottom, but later
top, of the barrel. Sometimes
two la;igrs are Ylaoed in by
hand. The barrel is then filled
by emptying the apples from a
basket that can be lowered into
the barrel, or emptied from the apron attached to the
lower end of the table. The barrel should be frequently
‘“racked,” i.e., given several short, quick, vigorous
shakes, to settle the fruit and cause one to roll or slip
over the other and thus become firmly lodged. When
the barrel is well filled, a layer of apples is placed by
hand on top. This operation is known as ‘‘tailing,”” and
the cover is pressed into place and held there by driv-
.ing the hoops down toward the larger part of the barrel,
and sometimes by nailing.

Appliances or machines to size the fruits are used
when apples are packed
in bushel boxes, and
with the recent enact-
ment of laws in several
states requiring that
the minimum size of
the fruits be marked
upon the package this
becomes necessary
when packed in barrels.
This sizing may be
done by the eye and
hand or with the aid
of a sizing-board, but
for rapid work a
machine is necessary.
There are a great many
kinds, and new styles
are manufactured and

2704. A lined picking-
basket, for apples, pears
and other tree-fruits.
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offered for sale every season. (Figs. 2700-2703.) These
machines are shown not necessarily for recommenda-~
tion but to illustrate some of the types.

Grading is the operation of selecting the fruits that
are similar in appearance and value. No machine can
do this; it must be done by hand.

Grades are variable, depending
upon the general crop of the season,
the ideals of the packer, and the
governmental requirements. Usu-

- ally thereis a “Fancy,” “Grade A,”

and “Grade B;” or, it is frequentiy
designated as ‘‘Fancy,” ‘“Standard,”’
and ‘‘Choice.”

The art of properly packing the
Emded and si apples in the  2706. Delaware

yushel box requires and prac- peach basket.
tice. There are well-known stan-
dardized ways of doing this work. Details of this opera~
tion may be found in Cornell Bulletin No. 298.

Apples are also packed in one-bushel hampers, a
commonly used package for summer varieties in the
Atlantic Coast states, and also in peck and one-half-
bushel market baskets (Fig. 2699), and peck crates.

. It is always necessary to exercise the greatest care
in the picking of the fruit and in handling it from the
tree. A lined
picking - basket, with
swing handle, is shown
in Fig. 2704.

Citrous fruits.

Citrous fruits are .
cut from the trees with
shears. Care always
should be taken to
make a smooth close
cut, as any injury to
the skin or a long stem
that may puncture a
fruit that it comes in
contact with may lead
to serious decay. The
picked fruit is placed
1n a bag, or sack, or bas-
ket, and, when filled,
this is emptied into a
“picking-,” “field-,”’ or
“lug-"” box. It is then hauled to the packing-house,
where it is graded by skilled workmen and then care-
fully sized. The diflerent sizes are packed into stan-
dard-size boxes. The orange box, which is made of
wood and is 12 by 12 by 26 inches outside measurement,
with a partition in the center, may hold from 40 to 400
fruits, but the common sizes are 96, 112, 120, 150, 176,
and 200. .

Lemons are very carefully graded and sized by hand.
A lemon box has outside measurements of 11 by 1414
by 27 inches and holds from 180 to 540 fruits, but the
most common and valuable sizes are 300 and 360 fruits.

Pomelos, commonly called grapefruit, are handled in
a similar way and packed in the same kind of package
as is for oranges.

In a few cases, half-
boxes of all these fruits are
packed. All citrous fruits
are wrapped in tissue

pafer.
n Fig. 2705 is shown
an interesting native bas-
ket or hamper in the
Philippines. (Wester.)
Cherries.

Cherries are hand-
picked from the tree with

2707. Six-basket crate. Used for
tomatoes and peaches in Georgia
and Florida.

2708. Berry crate holding
thirty-two boxes.




PACKAGES

the whole stems adhering to the fruit, or the stems are

cut with shears; rarely, when the fruit is to be canned

soon after picking, it is pulled from the stem. In this

case it is carried to the canning plant in boxes which

are lined with newspapers.

As the fruit is picked,

it is placed in baskets or

pails and carried to the

packing-station, where it

18 weighed or measured,

graded and packed. The

ga.cka.gw may be Climax

askets, ten-pound flat

boxes, or sixteen-quart

crates. The fine varieties

of sweet cherries, especi-

ally from tfhe westﬁer(li:

2709. Portabl od states, are often pac

riablo hinged crate . the ten-pound box. The

bottom layer is carefully placed in by hand and

enough fruit to make a firm tight pack distributed over
the bottom layer, and the cover pressed on.

Grapes.

Grapes are cut from the vines with special grape
shears. Fine varieties for fancy market are handled
with care, 80 as not to rub off the bloom. They may
be packed in the shiﬁping it:.ckage in the field, but are
usually carried to the tﬁac ing-house in trays. Some
gowers prefer to hold them in the packing-house for a

y or two, to allow the stems to ‘“‘wilt,” as they can

2711. Bushel basket with
cover, useful for vegetables
and hard fruits.

then be more easily handled. The packing is usually
ormed on a table or bench, and from the picking-
x or tray into the shipping pac .
The most common package is a five-, eight- or ten-
und Climax basket with a solid wooden cover.
rapes intended for wine are marketed in peck or half-
bushel baskets, and in New York flat trays are com-
monly used.

Pears.

Pears were formerly packed in a small barrel or keg
holding about five pecks, and more recently pear bar-
rels were commonly used. These held about a peck less
than the standard apple barrel. The packages now used
are the standard barrel and the bushel box, the same

2710. A vegotable
basket.

as the apple. When the box is used, each fruit is
wrapped 1n paper.
Pineapples.

Pineapples are packed in crates that hold two dozen
fruits, and each one is wrapped in paper.

Peaches.

Peaches are picked into
baskets of various types,
the one-half bushel swing-
handle type being the
most common, and are
carried to the packing-
house. In some regions
the fruits are run over

2712. A bushel box. Useful for i T
mechanical sizing ma-

fruits and vegetables.
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chines, similar to apples, or sized by hand. They
may be packed for shipment into flat twenty-pound
wooden boxes, and each fruit wrapped in paper. This
is the gener&‘ custom in the western states. In the
eastern states the stovepipe or Delaware basket (Fig.
2706), holding sixteen quarts, is used. There may bo
a slat cover or netting cover
and a light crate that will hold
three of these baskets is some-
times used.
. The six-basket Georgia carrier
is a standard peach package
gll:liﬁ. 2707). It requires special
ill to pack fruit into these
baskets Brogerly and rapidly.
The half-bushel and bushel bas-
ketshare lia.lso we}‘l reco| zec:%ik
peach pac . round stic
placed in :ﬁ? center of the
package to support the cover . .
Insures & minimum amount of bruised fruit.

Plums.

Plums are shipped in a great variety of packages.
Fancy grades are wrapped in paper and packed in two-
quart baskets and four of these are held in a flat wooden
box or crate that weighs about twenty pounds. Large
fruit varieties are wrapped in paper and packed in flat
twenty-pound boxes the same as peaches. Climax
baskets, holding from five to twenty gounds are used,
also half-bushel and bushel baskets. Small-fruit varie-
ties, like the Dawson, may be shipped in sixteen-quart
cases.

Small-fruits (Figs. 2708, 2709).

The berry-like fruits, as blackberry, currant, dew-
berry, gooseberry, loganberry, raspberry, and straw-
berry, are almost universally packed in the sixteen-
quart crate. In the past, these fruits, especially the
strawberry, have been marketed in a great variety
of packages, but in recent years the sixteen-quart crate

2714. A good commercial method of packing caulifiowers for
special trade.

has rapidly become the standard and widely recognized
package.

This package is also commonly used for the small-
fruit plums, especially Damsons, and for cherries,
both sweet and sour.

The quart boxes are often taken into the field and
“picked into,” and then carried to the packing-station
and placed in the case; or the fruit pickers use a special
picking-basket or -box, and this is delivered to the
packing-station and the quart boxes filled there, where
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the fruit may be graded and the work of the pickers
examined.

Cranberries are picked from the vines by special
machines or by hand, and packed in barrels. Occa-
sionally twenty-pound wooden cases are used.

Vegetables (Figs. 2710-2718).

Packages used for the shipment of vegetables are
not so evenly standardized as those used for fruits.
Custom, however, seems to be of about the same
importance, for similar vegetables grown in different
regions are packed in different ways.

Asparagus is cut and tied in bunches of various sizes.
In a few sections the loose stalks are packed in small
boxes or crates, but the usual form is a “bunch,” and
these bunches are packed in any handy-sized box.

Hamper baskets holding from twenty-eight quarts
to one and one-fourth bushels are commonly used for
packing beans, corn, cucumbers, lettuce, peas, radishes,
spinach, sweet potatoes; but a variety of packages is
used for some of these products and for most of them
ventilated barrels are used.

Beets are packed in crates, the same as cabbage.

Brussels sprouts are shipped in quart boxes like small-
fruits, and these are placed in cases holding thirty-
two, forty-eight or sixty quarts, the forty-eigght-qua.rt
size being the most common.

Field-grown cauliflower is packed in ventilated bar-
rels; the greenhouse product is packed in small flat
boxes or trays that will hold six heads (Fiﬁ; 2714).

Packages for shipping celery are of many kinds. Each
producing district has its own packages. A common one
18 a slat crate that varies from 6 by 8 by 24 inches to
10 by 2623' 24 inches. The plants, after being trimmed,
are packed upright in these crates, which may or ma
not be lined with paper. With a fancy product, eac
bunch is wrapped in paper. A tight flat box, holding
twenty-four or more bunches, is frequently used for
express shipments.

Cucumbers are packed in baskets (Fig. 2715) bmntx;-
ers, flat boxes, and barrels. Lettuce is packed in barre X

271S. Basket-packed cucumbers, for a home trade.

hampers, and fre?uentl in crates 16 inches wide, 23
inches long and 814 inches deep. Such a case will hold
two dozen heads of No. 1 or two and one-half dozen
heads of No. 2.

Muskmelons are packed in Climax baskets, flat
boxes (Fig. 2716), and crates. Sometimes each melon
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is wrapped in paper. Special retail packages for celery
and sweet corn are shown in Figs. 2717 and 2718.
Onions are shipped in bags holding two bushels, in
slat crates holding one bushel, in half-barrel hampers,
and various other types of packages, and also in bulk.

2716. A twelve-melon package, used for the smalt
dessert varieties.

Potatoes are commonly shipped loose in a box-car.
In cold weather, the car must be lined with paper and a
heater in each car keeps them warm enough to prevent
freezing. In some sections, the practice is to use b,
holding about two bushels. Barrels are frequently
used. Ventilated barrels are commonly used for sweet
potatoes. Special baking potatoes from some regions
are wmppecre in paper and packed in bushel boxes.
Squash 18 usually packed in ventilated barrels. Sweet
Eotato&a from New Jersey are packed in hamper

askets; those grown in Virginia, in barrels.
Tomatoes are pa.eked' in flat boxes, Climax
baskets, six-basket Georgia peach-carriers,
and hamper baskets. They may or may not
be wrapped in paper. For local markets, a
great assortment of packages are used, but
the peck and half-bushel market basket is
the most common. H. J. EusTACE.

PEDERIA (Latin, pzdor, bad smell, refer-
ring to P. fatida). Rubidcez. Tropical
shrubby twiners.

Slender twining plants, fetid when bruised,
with terete flexuous branches: lvs. oppsite,
rarely in whorls of 3, petioled: fls. small
mostly reddish or whitish, in axillary and
terminal dichotomous or trichotomously
branching panicled cymes, with or without
bractlets; corolla tubular or funnel-shaped;
throat glabrous or villous; lobes 4-5, valvate,
with ¢ d margins, often 3-lobed at apex:
fr. a small berry. Distinguished from allied
genera by the 2-locular ovary and 2 capillary
twisted stigmas.—Species about 25, India,
Burma, Malay Archipelago, China, Mada-

ar, Mex. to Brazil. They are little known
m cult., the following being a warmhouse
climber. It is sometimes known as Chinese
fever-plant.

fétida, Linn. Glabrous or nearly so: lvs. long-
petioled, ovate or lanceolate, base acute, rounded or
cordate: fls. pink, the cyme branches opposite: fr.
broadly elliptic, much compressed : pyrenes black, with
a broad pale wing, separating from a filiform car-
pophore. India, Ma.laya.—Oliver writes that it is
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“usually grown as a stove and greenhouse climber, but
it is hardier than is generally sup; d. It is rather an
attractive-looking but not free-blooming vine. The
leaves, or any part of the plant, when bruised emit a
most offensive odor. Cuttings should be put in any
time after the growths are matured.”
P. Wilsonii, Hesse. A strong climber from China, with hairy
hes: lvs. long-petiolate, ovate-l late, to 6 in. long: fls.
cream-white with a &urpl&red eye, lees than !4in. acroes, in a clus-
ter somewhat like that of the lilac: corolla-tube 34in. long. This
stood two winters at the Arnold Arboretum, Boston, and
ed, but was finally winter-killed. L.H.B

h

2717. Basket-packed celery, for home trade.

PEDEROTA (from pazderos, a name applied by the
ancients to a ies of Acanthus). Scrophwlaridcez.
Hardy perenmial herbs suitable for garden use: low,
many-stemmed, puberulent or pilose, with opposite
serrate or cut lvs. and dense terminal spikes: fls. short-
pedicelled, solitary in the axils of small bracts; calyx
S-parted, the . narrow; corolla with a cylindrical

and a sub-2-lobed limb, the lobes erect or erect-
spreading; stamens 2, affixed to the tube: caps. acute,
turgid. About 5 species, Eu. and the Orient in the
monntains. By some considered a section of Veronica.
The following species, which though perennial are
usually treated as annuals, require a dry situation and
light sandy soil. Prop. by seed. P. Agéria, Linn. Plant
puberulous, 6-12 in. high: lvs. all acute, the lower
ovate, middle ones 114 in. long, almost 1 in. broad, the
upﬁer longer and narrower-lanceolate, cut-serrate: fls.
Ye ow, in short compact spikes; corolla nearly l4in.
ong with erect segms. May. Eu. P. Bonardta, Linn.
Plant pilose, 4-6 in. high: lower lvs. orbiculate; upper
Ivs. ovate or lanceolate, serrate or cut: fls. blue, in
compact globose or oblong spikes which are 1-11% in.
long; corolla l4in. long with somewhat spreading
segms. May. Eu.

PEONIA (after the mythical physician Paeon).
Ranunculicex. ProNY. PINEY. PxEONY. Specially
attractive and important flower-garden perennials,
prized for the showy spring and early summer bloom.

H us or y: roots thickened to form
upright rootstocks: lvs. large, alternate, pinnately com-
pound or dissected, mostly ternate: fls. terminal and
mostly solitary, but sometimes several, a very few
species yellow, but mostly red, purple or white; sepals 5,
E;;mstentwtals conspicuous, broad, 5-10, but doub-

may take place in any species; stamens numerous:
carpels 2-5 on a fleshy disk, becoming dehiscent; fol-
licles bearing the indurated more or less conspicuous
style; seeds large, fleshy.—Species about 25, Eu. and
Asia, and one small-fild. species (P. Brownit) in Calif.
and northward. Peonies are among the dozen common-
est and best hardy herbaceous perennials. By varia-
tion and hybridization, the garden forms are now very
many. A botanical monograph by E. Huth, is in
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Engler’'s Jahrbiicher, Vol. 14 (1891). An account by
Baker, from which much of the recent botanical char-
acterization is drawn, appears in G.C. II. 21, pp. 732,
779, 828, and Vol. 22, p. 9 (1884). See also R. Lynch,
Journ. Roy. Hort. Soc. 12:428 (1890). According to
Peter Barr, every species mentioned in Index Kewensis
had been intro. to cult. in Eu. except P. obovala, a native
of Manchuria; this species, once intro. but long ago
lost, has very recently been brought again into horti-
cultural notice.

It is customnrg' to divide the genus into two groups,
one including the herbaceous species and the other
(chiefly P. suffruticosa or P. Moulan) comprising the
woody kinds. This division is not invariable as the
plants grow under cultivation, and to the horticulturist
who wishes to distinguish the stem-species it is con-
fusing. It may be better from the modern gardener’s
point of view to make the primary divisions on color
of the flowers, into the red-white species and the yellow
species. The yellow-flowered species have played a
small part in the evolution of the cultivated forms,
although P. lutea is now beginning to contribute a
strain, and other yellow species are very promising.
The species are difficult to distinguish, even in unmodi-

ed forms, and the garden forms are very puzzling to
a systematic botanist. The confusion is increased by
the use of Latin names for many of the garden varieties.
No two systematists could be expected to agree on the
limits and nomenclature of species. The following
descriptive account is a compromise arrangement of
the species.

As with most important genera of a considerable
number of members, only a few species are in general
cultivation and the others are known mos:lf' only to
amateurs and collectors. From the cultural point of
view, there are two groups of nies,—the shrubby
or “tree’”’ peonies, and the herbaceous peonies. The
former are the product of P. sugrulicoca, alth(::jgh the
woody section has been extended lately by the addition
of P. Delavayi and P. lutea. The Moutans are low
shrubs, branching near the ground and bearing many
large flowers in shades of red and running to white and
even yellowish. This gmup is now much eclipsed by
the popularity of the herbaceous kinds, which bloom

2718. Paper packages or cartons for sweet corn, and other vege-
tables supplied direct to consumer.

each year on shoots that arise from the crown, the
plant dying completely to the ground on the approach
of winter. These garden forms are probably the issue of
different species, as P. officinalis of Europe and P.
albiflora of Siberia and the far East. The set derived
most directly from the former species are mostly earlier-
flowering than those from P. albiflora. The botanical
parentage of the horticultural herbaceous peonies needs
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to be worked out from living material combined with a
study of the historical development. It is commonly
understood, however, that the present race of herba-
ceous peonies is mostly the proqgny of P. albiflora, but
many are from P. officinalts. The importance of the
shru[‘;by or tree peonies is not now great, at least not
in this country.
The species,
suffruticosa was
formerly prized
for its bushy habit
and wide range of
flowers both sin-
gle and double.
The varieties of
this species were
once commonly
propagated by
grafting them on
the fleshy roots
of the herbaceous
species. Non-
blooming shoots
are chosen as
cions, and the
union is made in late summer, the tuber and its cion
then being handled through the winter in a frame, to
be ready for planting out in the spring. A yellow-
flowered shrub-peony is lately offered by Lemoine
(La Lorraine) as a cross between P. lulea and P.
suffruticosa. This bloomed first in 1904; it was awarded
a prize in Paris in 1909. The flowers are soft sulfur-
ellow with a salmon tinge when opening, becoming
ghter when fully open. .
The herbaceous peony has come into great promi-
nence in recent years. In this country, the merits of the
plant have been recognized by the organization, in
1903, of the American Peony Society. This Society has
now begun the publication of bulletins. It early under-
took the study of varieties in a systematic way, codpera-
ting in an extensive test at Cornell University, Ithaca,
New York. The test-grounds and the studies corollary
to the work, under the leadership of the late Professor
John Craig, have yielded four publications: ‘‘Peony
Check-List,” bg Coit, 1907; “The Peony,” by Coit,
Bulletin No. 259, Cornell 'Agricultural Experiment
Station, 1908, in which is given an historical account
of the peon{, description of the species, and bibliog-
raphy, as well as cultural advice; lassification of the
Peony”’ [varieties]), by Batchelor, Bulletins Nos. 278
and 306, 1910 and 1911. The reasons for the popularity
of the modern race of herbaceous peonies is given by
Coit to be the ease with which they are grown, hardi-
ness, permanence in the garden when once esta.‘)h'shed,
large size and wide range in color and form of the very
showy flowers, fragrance of many of the varieties,
freedom from disease and insects, usefulness both for
cut-flowers and for landscape effects. As to season of
the stem-types, he writes that it is begun, at Ithaca,
“about the middle of May by P. tenuifolia, and carri
along by the well-known old double red peony (P.
officinalis var. rubra). Then come the tree peonies (P.
Moutan (P. suffruticosa]) and, before they are gone,
the earlier vaneties of the Chinese peonies (P. albi-
Jlora). Somewhere near July 14, the blooming season
closes with the latest varieties of the albiflora group.”

2719. One of the modern type of
herbaceous peony.

The garden herbaceous peonies. (Wm. A. Peterson.)

Herbaceous peonies (Figs. 2719-2722) are among
the most hardy, showy, and easily grown of all garden
flowers. They stand the severe cold as far north as
Duluth without any ground covering. In the southern
states their growing season is so extended that they
do not develop as fine blooms.

In delicacy of tint and fragrance, the peony more
nearly approaches the rose than any other flower. The
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old-fashioned early red “piny,” cultivated since the
time of Pliny, is still a favorite in our gardens. Nearly
all of the many hundred named varieties grown at pres-
ent_have been obtained by crossing the various forms
of P. albiflora. Of the great host of double varieties,
nearly all have been developed since 1850. The single-
flowering sorts are not so popular as the doubles. ey
do not seem to keep so long when cut, and fade more
rapidly when on the plant.

Propagation of herbaceous peonies.

The easiest and most satisfactory method of pro'l{)a-
gation is biedivision of the large, thick roots. The
roots ma lifted and divided any time from the
middle of August until the stalks appear again in the
spring. The best time, however, is in early autumn,
when the cut surfaces soon callus over and new root-

lets form before the frost sets in. Choose a 1 stool,
cut off the leaves and separate into as many divisions
as can be made with an eye to each tuber. digging,

care should be taken that all of the tubers are dug up,
for if not they may remain dormant a season and then
produce a shoot, giving rise to the many stray plants fre-
quently found in old . Tubers divided without an
eye should also be planted, as they often act in a similar
way and make a showing above ground in two years’
time. Peonies, like most tuberous plants, when dor-
mant stand considerable exposure and can be shipped
long distances with safety.

Grafting is resorted to in herbaceous peonies when
new and rare varieties are to be rapidly increased. An
eye of the desired sort is mseneg into the tuber of
some strong-growing variety, from which all the pre-
vious eyes have been removed. This operation is usu-
ally performed in August. The grafted plants should
be placed in frames for the winter and transplanted the
next year into nursery rows. .

Propz;ﬁating by seed is somewhat tedious, and is
employed only for increasing distinct cies and for
obtaining new varieties. The seeds should be gathered
as soon as ripe and kept damp until sown in November.
A mulch the first season will keep the ground moist and
prevent weeds from growing. %sual y two years are
required for the seed to germinate and three more
before a well-developed bloom can be expected.

Soils and culture.

Peonies grow in all kinds of soil, but do best in a
deep, rich, rather moist loam. A clay subsoil, if well
drained, is very beneficial when blooms are desired, but
the tubers ramify more in lighter soil if grown for
propagating pur-

poses. In pre-
paring the
trench the soil

thoroughly 2 or
more feet deep,
working in a great
quantity of well-
rooted cow-ma-
nure, as the plants
are gross feeders.
The ground should
be kept well tilled,
ndnd anannual t:op-

ressing put above
the plants in mo.Amd:or:dh;:l;:eoumd
November; this
should be forked into the earth the next sprinﬁ. They
should have a liberal supply of water at all times,
and especially while in blocm. Liquid manure, when
applied in the growing season and at a time when the
ground is dry, gives good returns, both in the growth
of the plant and size of the bloom.

The eyes should be set 2 inches below the surface. In
transplanting, it is a good plan to remove all the old
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earth so as to start with fresh unimpoverished soil next
to the roots. The flowers produced on small divided
plants are likely to be imperfect, but when thoroughly
established a plant will continue to bloom if undis-
turbed for upward of twenty years. During the period
of blooming an inconspicuous wire support 18 desirable,
as a heavy rain often ts down the flowers.

The host of ancient and modern varieties available,
ranging from purest white to deepest crimson, in such
a diversity of form and size, afford great ogportunity
for the making of extensive color schemes. Peonies do
gly well in partial shade, which prolongs and intensi-

the color of the bloom, and therefore m%y be used
to advantage to brighten up somber nooks. The period
of blooming for herbaceous peonies ranges from the
middle of May through June. They grow 1 to 4 feet
high and are therefore suitable for planting in front of
shrubbery, along driveways, and are especially pleas-
ing when e'numnﬁl into a distant vista. The richly
colored shoots, which find their way up through the
soil in the early spring, have considerable value for
striking effect. When planted in a border with fall-
blooming perennials, such as phlox and funkia, their
rich glossy foli is very effective. The old flowers
should be cut off, so that no unnecessary seed follicles
will be formed, and thereby exhaust the plant. It is
important to remove the faded foliage on all peonies
in November so that it may not interfere with the
next year’s shoots.
use peony buds admit of being shipped long dis-
tances without water, and arrive in condition,
they are now used very extensively on Decoration Day
and for June weddings. When cut in tight buds and
closely wrapped in paraffin paper, some varieties can be
held 1n cold storage for over a month and then open
up very satisfactoril{.
. For forcing, lift the plants in September and place
in a coldframe where therl be accessible when the
time for forcing arrives. en brought under glass, a
uniform temperature of 55° to 60° should be mamn-
tained. By feedl:xtx’xg well with liquid manure, strong
blooms can be produced in eight weeks. A two years
rest is necessary before the plants are forced again. To
secure extra-fine blooms on double-flowering varieties,
remove the lateral buds as soon as formed. When the
first lateral bud is retained instead of the terminal one,
a later period of blooming is secured.

Diseases. (A. C. Beal.)

Among the peony diseases, the most prevalent and
destructive is the botrytis blight, which attacks the
stems, buds, and leaves. Early in the spring the young
stems are attacked at the surface of the ground. The
tissue turns black, and later the stems wilt and fall
over. Sometimes this trouble is seen as late as the fol-
lowing season. The use of green manure ap to
favor the attacks of the disease, and only well-rotted
manure or mineral fertilizers should be em loxed.
Later, the young flower-buds are attacked, and these
turn black “and dry up. This is the so-called ‘“bud-
blast.” When the buds are not attacked until they are
well developed, they turn brown and fail to open. The
petals are then found to be a dark brown rotten mass,
and this is known as the “bud-rot.” In very wet sea-
sons, as high as 80 to 90 per cent of the buds may be
thus affected. Even the flowers may be discolored by
spots resulting from this fungus. The leaves are
usually the last to be attacked, and the symptoms are

irregular spots which become brown and dry.

While control methods have not been devised against
this and other peony diseases, it is probable that sani-
tary measures will prove to be most practicable. The
proggt and thorough removal of the wilted stems and
rotted buds, together with the complete destruction
by fire of all leaves and stems in the fall, will tend to
lessen the extent of diseases the following year. For an
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account of peony diseases by a specialist, see Whetzel,
“American Flonst,” April 10, 1915.
INDEX.

alba. 19. decora, 19. Pallasii, 19
:}goﬂ-plenls. 15. Beul‘tv , 1,6, papnv;;:cen. 5.

i N 18, 8. 3
omlnngwm. 16. elatior, 19. peregrina, 16.
Andersonss, 18. festiva, 8, 15. lcherrima, 1
anemoneflora, 15. fimbriata, 17 vesiana,
angustiloba, 6. flore-pleno, 13. Reevesss, 8.
anomala, 14. *'um. 15. rosea, 5, 15.

ea, 5. Humei, 5. roseo-superba, 5.

arietina, 18. hybrida, 13. rubro-plena, 5.
Banksii, 5. insignis, 14. Sabini, 15.
Baxteri, 18. intermedia, 14. sinensis, 8.
blanda, 15. lobata, 15. suffruticosa, 5.
Saldformion. 4 N owosewitaohii, 2. somuttolia, 13

ifornica, 4. lokosewi , 2. nui .

ambessedesii, 12.  Moutan, 5. Veitehii, 7.

chinensis, 8. obovata, 9. vittata, 5.
corallina, 11 officinalis, 15. Whitleyi, 8.
coriacea, 10. oreogeton, 9. ittmanniana,
cretica, 18.

A. Fls. yellow or orange.

1. latea, Franch. (P. Delavdyi var. litea, Finet &
Gagnep.). St. woody, short, the plant glabrous: lvs.
ternately parted, coriaceous, strongly nerved, glaucous
beneath, the segms. obovate-oblong and cut or more

2721. Single peony. ( X }§)

or less lobed above the middle: fis. 24 in. across, termi-
nal, golden yellow; outer sepals leaflike and long, the
inner ones orbicular and yellowish green; petals 6-10,
orbicular, concave, the outer ones lrregu’larly crenate;
filaments short, the golden yellow anthers long-linear:
carpels 3, turgid, glabrous, the style short and recurved.
China. B.M. 7788. Gn. 61, p. 267 (note); 76, p. 416.
F.S.R. 1:230. R.H. 1906:14.

Var. supérba, Lemoine. Seedling from P. lutea, with
larger fls. (3—4 in. across) and with carmine base to
petals when the plant attains age: lvs. bronze-red
during development, but becoming deep green. G.C.
II1. 44: suppl. July 18 (1908).

2. Mlokosewitschii, Lomak. Herbaceous perennial,
the sts. stout and glabrous: lvs. 2-ternate, the lfts. or
segms. broad-oblong or nearly elliptic, silort-pointed
or acuminate, 3—4 in. long, dark bluish green above and
short-pubescent, é)ale glaucous beneath, the nerves
and margins red: fls. 4-5 in. across, yellow, on glabrous
reddish pedicels 4 in. long; sepals unlike, one of them
oblong-lanceolate and constricted above the base and
the other nearly orbicular; petals about 8, roundish,
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concave; stamens very numerous, the filaments twice
as long as anthers: carpels 3, oblong, whitish tomentose
the stigmas subsessile and purple. aucasus;discovered
by Mlokosewitsch and only recently intro.; said to be
the most handsome of the yellow-fid. species. B.M.
8173. G.C. I1I. 44, suppl. July 25 (1908). R.H. 1911,
pp. 432, 433. :

3. Wittmannidna, Stev. Herbaceous perennial, 2-3
ft., green, glabrous and smooth: lvs. 4-8 in. long, 2-ter-
nate; Ifts. variable, usually ovate to ovate-cordate and
the lateral ones often oblique at base, glabrous above,
rather glaucous and lax-hairy beneath: fls. 4 in. across,
solitary, pale or whitish, yellow or greenish; sepals irreg-
ular, green, concave; petals about 7, broad-elliptic-
obovate, membranaceous, concave; stamens with
orange-yellow anthers and slender red filaments: carpels
2 or 3, oblong-ovoid, glabrous, the stigmas recurved.
Caucasus region. B.M. 6645. B.R. 32:9. R.H. 1906, pp.
348, 349. G. 27:135.—The first intro. of the yellow peo-
nies, although not strongly yellow; intro. to gardens of

2722. Pmonia albifiora.

Royal Hort. Society (England) in 1842. Light and not
pronounced in color, and apparently not of great promise.

AA. Fls. white, in shades of red or purple (exceptions

sometimes in No. 11).
B. Petals scarcely longer than the sepals.

4. Brdwnii, Douglas (P. califérnica, Torr. & Gray).
Low and somewhat fleshy, about 1 ft.: lvs. glaucous or
pale, lobes obovate to nearly linear: fls. dull brownish
red; petals 5 or 6, thickish, little if any longer than the
concave sepals; outer sepals often leaflike and com-

und; fl.-sts. reclining or recurved; disk many-lobed:
ollicles 4-5, nearly straight, glabrous, the fr. finally
resting on the ground from the bending over of the st.;
seeds oblong. Early spring or summer. Calif. to Wash.
and northward, and in Nev. and Utah. B.R. 25:30.

BB. Petals much exceeding the sepals.
C. Disk expanded and involving or enveloping the carpels:
plants woody.
5. suffruticdsa, Andr. (P. Moutdn, Sims. P. arbdrea,
Donn). Tree Peony. St. 3-6 ft. or even higher much

branched, distinctly shrubby: lvs. glabrous; Ifts. more
often entire at the base of the plant than above: fis.
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large, various in color, as rose, red, to white: follicles
numerous, very hairy, rather small. May, June. N. W.
China.—Long cult. in the Orient, where varieties are
numbered by the hundreds. The following varietal
names have been transferred from combination with P.
Moutan, now making new combinations: Var. ribro-
pléna, éa.iley. Rose-colored, almost single. Var, rdseo-
supérba, Bailey. Fls. much more doubled. Gn.31:76
(as Reine Elizabeth). F.S. 14:1395, 1396 (as Triomphe
de Grand). Var. vittata, Bailey. Fls. single white, rose
and flesh-color, striped, fragrant. F.S.7:747. Var. papa-
veridcea, Bailey. Petals thin and fog);g-like, white, with
red at center of fl. B.M. 2175. L.B.C. 6:547. Gn. 38:
370; 52:325, and pp. 324, 325. Var. B&nksii{w ailey.
Fls. much doubled, rose-colored, and lar[ifl. B.M. 1154.
Var. Hdmei, Bailey. Fls. semi-éouble, whitish or blush
with darker center. B.R. 379. Var. rdsea, Bailey. Fls.
bright rose-colored, fragrant, more or less double.
L.B.C. 11:1035.

. 6. Delavayi, Franch. Woody or subshrubby, branch-
ing, glabrous, 3 ft., more or less stoloniferous: lvs.
ternate, somewhat g[aucous beneath, 1 ft. long; segms.
lanceolate or ovate-lanceolate, 2—4 in. long, cuneate,
decurrent and confluent at base: fls. small (about 2 in.
across), dark purple or velvety crimson; petals sub-
orbicular, 5-9, remarkable for their firm substance;
stamens yellow: carpels 5, 6labrous, spreading. July.
China, at high altitudes. Var. angustfloba, Rehd. &
Wils., has more finely divided lvs., the lfts. being nar-
row-lanceolate. G.C. I1I. 53:403 (as P. Delavayi).—In
Ireland P. Delavayi is said to be cut to the ground
sometimes by the winter but it throws up new shoots
in spring. Somewhat like P. lulea except in color of fls.

oc. Disk little if at all expanded and not enveloping base
of carpels: plants herbaceous.
D. Blooms several on one st.

7. Veitchii, Lynch. Herbaceous, 2 ft., with 6 or 7
lvs. on st.: lvs. shining, light green, with many (about
15) very acute lance-oblong segms. which are about
141n. broad; Eetiole of lowest If. about 4-8 in. long: fls.
several on the st. rather than solitary, nearly 4 in.
across, often nodding and sometimes becoming flat,
purplish crimson. W, China. G.C. III. 46:2. Gn. 73
p. 539. R.H. 1914, pp. 196, 197.—A recently descri
species; a compact, attractive plant.

" pD. Blooms mostly solitary or single on each st. (partial

ezception in No. 8 and others under cult.).
E. Lfts. all entire, sometimes confluent at base.

8. albifl Pallas (P. edidis, Salisbh.). Fig. 2722.
Root of fusiform parts or tubers: st. 2-3 ft., often
branching and bearing from 2-5 fls.: lower lvs. biter-
nate; parts petiolulate or the lateral ones sessile, the
Ifts. (secondary Ifts.) 34 in. long, oblong, lanceolate or
elliptic, veining red: peduncle Ionr, often with a large
entire or lobed bract; outer sepals large, leaflike; petals
large, various in color, usually white or pink, 8 or more;
stamens golden yellow: follicles 3-5, ovoid, recurved-
spreading, with spiral or reflexed stigmas. June. Siberia,

hina, Japan. B.M. 1756. F.S.8:812. Gn. 30:588 (var.
Adrian); 50, p. 170; 51:448. J.H. III. 58:493. Gt.7:
362 (forms). A.G. 23:643; 25:2083.

Var. Reevesidna, Loud. (P. Revesii, Hort.). A
double form, with deep red petals. P.M. 1:197.

Var. sinénsis, Steud. (P. chinénsis, Vilm.). A tall
Chinese variety, with large, double, crimson fls. One
of the commonest forms in gardens. B.M. 1768.

Var. festiva, Planch. Fls. double, white, with a few
marks of carmine in the center. F.S. 8:790-91.

Var. Whitlegi, Hort. (not var. Whiller’, Anders.,
which has double pinkish fls.). Fls. single, large, white.
Gn. 36:8; 63, p. 352.

9. obovata, Maxim. (P. oreogiton, S. Moore). Root
or rhizome of elongated cylindrical tubers: st. 2 ft. high:
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lower lvs. twice ternate; lfts. membranaceous, broadly
ovate or obovate, more or less pubescent, especially
beneath, the central one stalked: fls. not fragrant, 4-5
in. across, white according to G.C. III. 57:290 (usually
described as red-purple); petals about 6, obovate, con-
cave, very obtuse; sepals white or pale rose: carpels
recurved, the seeds blue-black and rry-like. June.
Siberia, N. China, Japan.

10. coridcea, Boiss. Allied to P. albiflora: glabrous,
the st. nearly simple and reddish: lvs. coriaceous,

sucous beneath, the lower ones biternate; lfts. very

road: fls. bright crimson: carpels 2-3, deflexed, gla-
brous; seeds dark purple. June. Spain, N. Afr.

11. corfllina, Retz. Tall, from carrot-form roots:
lower lvs. biternate or rarely triternate; lfts. ovate or
obovate, glabrous, or pubescent beneath: fls. purple
or rarely whitish or even yellowish: carpels about 5,
spreading or recurved, densely tomentose when young
but glabrous at ma-
turity; seeds round,
reddish to dark blue
and becoming black.

April, May. S. Eu.

12. Cambessedasii,
Willk. Like P. cor-
allina, but that
species has glaucous-
freen never purple
vs. and hairy car-
pels: herbaceous per-
ennial, about 14 ft.,
simple, erect and gla-
brous: lvs. ternatel
pinnatisect, wit
ovate - lanceolate or
oblong acute entire
glabrous segms. that
are deep n above
and purple beneath:
fls. deep rose-pink,
solitary, erect, 3%
in. across, the petals
5-10,broadly obovate
and crenulate; sta-
mens many, with é)ur-
ple filaments and yellow anthers: carpels 5-7, erect,
gabrous and shining, purple. Balearic Isls., Corsica.

.M. 8161.
EE. Lfts. more or less lobed.
F. Lvs. and st. glabrous throughout.

13. tenuifdlia, Linn. Fig. 2723. Root or rhizome
creeping, tuberous: st. 1-134 ft. high, 1-fid., densely
leafy up to the fl.: lvs. ternate, rous, cut into numer-
ous segms. often less than 1 line broad: fl. erect; pet-
als dark crimson, elliptic-cuneate, 1-114 in. long; an-
thers shorter than the filaments; stigma red, spirally
recurved: follicles 2-3, about }in. long. June. Cau-
casus region. B.M. 926. A.G. 17:658. Var. fldre-
pléno, Hort. (Fig. 2723). Fls. double, crimson. F.S.
4:308. Var. hybrida, Hort. Fls. of arich crimson color:
Ivs. very pretty.

14. anémala, Linn. Root tuberous: st. 2-3 ft., 1-fid.,
glabrous: lvs. biternate, glabrous beneath, cut into
numerous, confluent lanceolate long-acute segms.: fl.
bright crimson, very large; outer sepals often produced
into compound leafy points; petals obovate to oblong:
follicles 3-5, ovoid, arcuate, tomentose or glabrous.
June, July. Eu. and Asia. B.M. 1754. Gn. 67, p. 375.

Var. insignis, Lynch. The variety most cult.: st.
113-2 ft. high: fvs. about 10, the lower ones very large,
gradually reducing to the fl.: carpels with red pubes-
cence.

Var. intermeédia, C. A. Mey. Lvs. deeply lobed: fls.
rosy crimson.
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15. officindlis, Linn. (P. filgida, Sabine). Fig. 2724.
St. stout, 2-3 ft. high, 1-headed: lvs. dark above, pale
beneath, the lowest more divided than the others, hav-
ing 15-20 oblong-lanceolate Ifts., 1 in. or more broad:
outer sepals leaflike; petals dark crimson, 114-2 in.
broad, obovate; stigmas crimson, recurved: follicles
2-3, becoming 1 in. long. May, June. Eu. One of the
old forms in gardens. B.M. 1784. Gn. 53, p. 233.—By
some combined with P. peregrina.

Var. flbo-pléna, Hort. Fls. double, white tinged
with red. Gn. 19:14. Garden forms are given trade
names, as: anemonzflora, crimson, globular fls., with a
mass of twisted crimson stamens, edged with yellow.
A.G.17:663. Gn. 31:512; bldnda, pale pink; lobdta
lvs. distinctly lobed: fls. cerise-salmon, a very unusual
color. Gn. 79, p. 351; rdsea, rich deep rose; Sdabini, rich
deep crimson petals and yellow 18%'““' L.B.C.

11:1075.

Var. festiva, Tausch.
Fls. white, with red
centers. Native of Eu.

F?. Lvs. and st. pubes-
cent, al least in the

upper part.

16. peregrina, Mill.
Sts a%out 11/2'-2 ft.
high: lvs. 56 on a st.,
deep n and gla-
brous above, pale green
and pilose beneath;
otherwise the lvs. an
fls. are much like those
of P.officinalis. Eu.—
Two garden forms with
double fls. are: amar-
anthéscens sphérica,
and pulchérrima pléna,
the latter differing
from the former in the
purple shade of crim-
son fls. This species-
name is used by Huth
to cover a number of

2724. Pmonia officinalis. (X }§)

the forms that by others are regarded as tenable

species.
17. parad6xa, G. Anders. Plant one of the dwarfest:
lvs. in a dense tuft; Ifts. 3-lobed and incised: fls. %Ji?le-
ers

red: carpels pressed closely together. S. Eu.—

from P. peregrina by smaller ovate and more glaucous
lvs., lfts. more divided and crowded. Var. fimbridta,
Hort. Double purple fls, with projecting u'xiple
stamens; very pretty, but not much cult. in Amer. The
species i8 sometimes referred to P. peregrina.

18. arietina, G. Anders. St. 2-3 ft. high, hairy toward
the top: lvs. 5-6 on a st., rather glaucous and pubes-
cent beneath; segms. oi)lonﬁsto oblong-lanceolate,
strongly confluent, decurrent: fis. always solitary, dark
red, large: follicles 3—4, denselly tomentose, ovoid,
spreading widely, becoming 1 in. long, strongly arched;
stigma recurved. S. Eu. B.R.819 (as P. cretica).—
There are a number of horticultural varieties, under
vernacular names. Andersonii, bright rose; Bazteri,
crimson; crética, blush-pink. The species is by some
combined with P. peregrina.

19. decdra, G. Anders. Tubers oblong: sts. 2-3 ft.
high: lvs. horizontal, diminishing to the top; Ifts. oblong-
obtuse: fis. rather small, deep purple; petals few, small,
narrow, peduncle long: follicles hairy, large, spreading
from the base when mature. S. Eu. Var. 4lba, Hort.,
has satiny white fls., slightly tinted pink. Gn.72,
p- 291.

Var. Péllasii, G. Anders. Lvs. narrow-oblong: fls.
rich crimson. G. 29:225.
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Var. eldtior, G. Anders. Lvs. broadly oblong: fls. rich
crimson, very large: receptacle with few processes, and
a connection between the carpels at their base of similar
surface and appearance to that of the carpels.

P. Broteri, Boiss. & Reut. (P. corallina var. Broteri, Huth). Fls.
red, varying to white: d ly white-t. t allied to
P. officinalis and P. corallina in lvs. and habit.—P. cérsica, Sieber.
Much like P. coriacea.—P. Emddis, Wall. Closely related to and
sometimes ed as a synonym of P. anomala. B.M. 5719.
Gn. 45:70.—P. humilis, Rets. (P. eﬂermnn var. humilis, Huth).
Rather low: fls. bright red: carpels glabrous or v nearly so.
B.M. 1422.—P. microcdrpa, Boiss. & Reut. Allied to the i
and referred to it by Huth, but dwarfer. Var. Jonathan Gibson is a
garden form, with very downy lvs.—P. mdéllis, G. ers. Low
about 1 ft., with 1 fl. to the at.: lvs. dull green ni)ova, glaucous and
pubescent beneath, with many oblong-lanceolate : fls. deep
red and subsessile: carpels 2-3, gilme. erect-curv A doubtful

cies allied to P. anomala. L.B.C. 13:1263.—P. pibens, Sims.

lied to P. officinalis probably: lvs. hn? below, margins red.—
P. Ruassi, Biv. (P. ina var. Russii, Huth). Allied to P. cor-
allina, but with the lvs. decidedly hairy below.—P. sessilifidra,
8ims. Nearly related to P. mollis; very low: fls, subsessile, white.
—P. triterndta, Pallas (P. corallina var. Pallasii, Huth). Differs
from P. corallina in its rounded lvs., green at., and rose or whitish
fis. B.M. 1441 (P. daurica). K. C. Davis.

PAINTED CUP: Caatilleja. L. H. B.t
PAINTED LEAF: Euphorbia heterophylla.
PALAFOXIA HOOKERIANA: Polyopteris.
PALAQUIUM: Isonandra.

PALAUA (after Anton Pala:l{ Verdera, professor of
botany at Madrid the latter half of the eighteenth cen-
tury). Also written Palava, under which name it
appears in lists. Malvdcez. flower-garden herbs.

Annual or perennial, tomentose or somewhat
brous: lvs. usually lobeé, dissected or sinuate: bractlets
0: fls. purple or purplish, axillary, peduncled, solitary;
calyx t; stamens in a column which is much divided
at the top; ovary mq:f{-eelled; style stigmatose at the
apex: carpels crowded without order.—Species 9 in
1908, as acﬁﬁpwd by Ulbrich in Engler’s Jahrb. 42;
Peru and Chile.

dissécta, Benth. (P. flexudsa, Mast.). Slender annual,
branched from roots: sts. 8-12 in. long, ascending,
flexuous above: If.-stalks 1-2 in. long; b! i

’
es 1-2 in.
long and broad, triangular in outline, pinnatifid, the
segms. lobed; lobes obtuse: fls. manmell separated
from the foliage, about 1 in. across, lilac with whitish
center, the stamens rose-purple and arranged in 5
lonlgitudinal series; styles 25-30. Peru. B.M. 5768.
H.F.II. 12:43. L. H. B.

PALAVA: Palaua.

PALISOTA (named in honor of A.M.F.J. Palisot de
Beauvois, 1752-1820, French administrator, traveler
and botanist). Commelindcez. Perennial herbs, some-
times grown as pot or tub specimens under glass, as in
palm houses, for the foliage. .

Stem or caudex either onf or very short, simple or
nearly so, with the lvs. crowded at the top or base: lvs.
long, parallel-veined, hairy when young and the mar-
gins with reddish or grayish hairs: fls. mostly white or
purplish or rose, in many small cymes which are
arranged in a dense or elongated panicle on mostly
1 peduncle that is terminal or essentially so; sepals and
geta.ls 3, the latter obovate; stamens 3, perfect, and 2 or

bearded staminodes; ovary 3-celled, with 1-several
ovules in each: fr. a colored fleshy or succulent inde-
hiscent berry.—Species about 15, in Trop. Afr. Little
known in cult. outside of collections. The lvs. are often
banded or striped, and the colored hairs make them
conspicuous. For cult., see Commelina, p. 835.

P. Abertis, Gentil. Sub-caulescent: much like P. Elisabethe,
but Ivs. not variegated and petioles without marginal htLin. also

stronger-growing: lvs. v dark green, grayish hairy t th
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maturity with densely hairy margins but otherwise often nearly
rous: infl. about 2 in. long (or onﬁr in cult.), very many-fid.;
fls. pale S“Tl:h Upper Guinea. B.M. 5318.—P. bicolor, Mast.,
imperfectly known, has oblong-obovate lvs. about 1 ft. long, with
a broad band in center of greenish yellow, the margins brown-hai
and fleshy petiole with broad purplish band. Upper Guinea.—P.
B , Gentil (P. Pynaertii var. Elizabethe, Hort.). Caules-
oent: lvs. long-acuminate, obovate-lanceolate, marked with greenish
yqllow| variegation sLonz the median line, 2-3 ft. long and 4-10 in.
, long: ted to petiole, the latter thick and several inches
long, broadly canaliculate with rufescent hairs on the margin.
Habitat not given. G.C. IIl. 48:423, Gt. 64, p. 49.—P. Pynaértis,
Wildem. The plant in cult. seems to be the variegated-lvd. form
and which is probably the same as P. Elisabethe, slthouih the
latter is eaid to differ in general form of growth and to have lon,
Ive. and with widely channeled petiole. Trop. Afr. R.B. 35:%
gp fol. var.).—P. Schweinfurthit, Clarke. 8t. 3-7 in. long and 4in.
, with 2 or 3 lvs. at the nodes: lvs. to 2 ft. or somewhat more
and 8 in. broad, elliptic, short-acuminate at either end, densely
on margin but more or less glabrate otherwise: infi. 4-7 in.
long, cylindric and very dense, containing several hundred fls. .
Afr.,, widely spread. G.W. 8, g .—P. thyrsifidra, Benth.
Shaggy-hairy on young parts, the sts. to 15 ft. long: lvs. very
large, lance-obovate or oblong-elliptic, the margins densely hairy:
fis. white, in a loose panicle often 2 in. wide and 10 in. long; ovary

labrous: ber: in. or more diam., blue. U; and Lower
& bidh i Q8. 1T, 28:302,

uinea. The Dichorisandra ana, Hort. (G. .r
R.B. 28:133), is probnblr this plant. It is described as a ‘‘plant
of striking habit, and bold ascending foliage:" from Hort. Linden.

L. H. B.

PALIURUS (ancient Greek name). Rhamndcez.
Ornamental woody glants sometimes grown for their
attractive foliage and curiously shaped fruits.

Trees or shrubs: stipules usually changed into spines:
lvs. alternate, 3-nerved, entire or serrate: fls. small, per-
fect, in axillary or sometimes terminal cymes; petals
5, 2-lobed; stamens 5: fr. woody, 3-celled, ?:Pressed
subglobose, with a broad orbicular horizon wing;
cells 1-seeded.—Six species from 8. Eu. to Tonkin,
China, and Japan.

These are spiny trees or shrubs sometimes procum-
bent with two-ranked generally ovate medium-sized
leaves and small greenish yellow flowers in axillary
clusters followed by orbicular broadly winged, curiously
shaped fruits resembling a head with a broad-brimmed
hat. The one ies cultivated in this country is
not reliably hardy north of Washington, D. C.; in Mas-
sachusetts it is killed every winter almost to the
ground even with protection, and the young shoots

ower but bear no fruit. It is not very ornamental,
but the dark green foliage is pretty and the curious
fruits are interesting. It thrives in any well-drained
soil and prefers a sunny and warm position. Propaia-
tion is by seeds stratified or sown in autumn and by
layers or root-cuttings.

Spina-Christi, Mill. (P. australis, Gaertn. P. aculed-
tus, Lam. Zizyfhu.s Paliiirus, Wwilld. mnus Pali-
urus, Linn.). JERUSALEM THORN. CHRisT's THORN.
Spreading, spiny shrub or small tree to 20 ft., sometimes

rocumbent: branches brown: 1 of the 2 spines at the

ase of the petioles straight, the other hooked and
recurved: lvs. rather slender-petioled, ovate, usually
rhequdglats the rgunlged base;b%btuaet;almmutely ;;rl;
ate, glabrous, dark green ve, e or
beneath, 8{-115 in. long: fls. in axillary short_-peﬁ:cled
es: fr. brownish yellow, about 3{-1 in. across,

abrous. June, July. S. Fu. to Himalayas and N.

hina. B.M. 1893; 2535 (as P. virgatus.) G.C. III.
50:377.—This plant is supposed to have furnished
the crown of thorns which was placed on the head of
Christ before his crucifixion; others think Zizyphus
Spina-Christi to be the shrub the crown was made of.

ese two shrubs resemble each other closely, but the
branches are whitish and the frs. berry-like in Zizy-
phus; the shape of the spinesis exactly the same in both

ies.
sp}e:orimldlﬁ. Hemsl. Tree, to 30 ft.: sometimes unarmed: lva.
24 in. long, glabrous: fr. 1-1}4 in. across, glabrous, purplish,

China. This but recently intro. species is perh the most orna-~
tal of the g ; it has not proved hardy at the Arnold Arbor-

to 3 ft. long and 4-10 in. wide, long-attenuate to petiole, the latter
widely channeled. Habitat not given.—P. Bdrters, Hook. f. Sts.
1-5 in. long, ::‘il%n. near :.he bue2 }lt el.. pnl::tica&y rn‘di.ml). .:,ihe
young parts :lve. to . long by about 4 in. wide,
obovate-lanceolate, abruptly ocontracted into a tip 1 in. long, at

etum.—P. ramosfsssmus, Poir. (P. Aubletia, Reem. & Schult.).
Shrub similar to P. Spina-Christi, but with both spines straight,
with larger lvs. pubescent b th, and ller tomentose fre.
with narrow wing. China, Japan. ALFRED REHDER.
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PALM: Palms are amongst the most striking plants
in tropical floras. The tall mostly straight unbranched
trunks surmounted by a spreading canopy of huge pin-
nate or digitate leaves distinﬁ;ish them from nearly all
other forms of vegetation. ey are widely spread in
warm regions, being most abundant in America and
Asia and few in Africa. They are particularly conspic-
uous in the Pacific Islands. Although the palms are
such bold and interesting plants, the species are imper-
fectly understood. This is due to the great difficulty
of making herbarium specimens, to the fact that the

greater number of botanists are residents of regions in
which palms do not grow, and to the differences of
opinion as to the relative importance of the various
botanical characters. Many of the palms have been
named first from cultivated specimens, and often before
the flowers and fruits are known. When the specimens
finally come to fruit, the names are usually shifted,
causing much confusion. The proper generic position
of a palm may be unknown for several years after it
becomes po in the horticultural trade. Consider
the changes in nomenclature which bave occurred in
Elmg that have been referred to the genera Areca and
entia.
The palms are not very numerous as
com with orchids, eomposites and grasses. They
robably do not greatly exceed 1,200, as at present
wn, although more than that number have been
described. Bentham & Hooker accept 132 genera, and
Drude, in Engler & Prantl's ‘“Pflanzenfamilien,”
accept 128 genera. Most of the genera are small, and
many of them are monotypic. e lar, nera are
Calamus, with about 200 species, all Old World, mostly
Asian; Geonoma, with about 100 species, all American;
Bactns, about 100, American; Chamadorea, with
about 60, all American; Licuala, with 30, ranging from
eastern Asia to Australia; Desmoncus, ut 25,
American; Cocos, 30, all confined to America but the
coconut, which is now cosmtgolitan; Pinanga, with
about 25 species, of the oriental tropics; Areca, nearly
two dogen, oriental. Many of the species, particularly
in the small genera, are restricted to very small geo-
graphical regions, often to one island or to a group of
1elands. The palms represent an old of vegetation,
and they are now, probably, on the decline, as m

2725. Flower and fruit of Pritchardia Wrightii.—a, flower in
anthesis, with one segment remaining attached to corolla-tube; b,
flower in lengthwise section, segments and anthers wanting; c,
anther, dorsal view; d, anther, ventral view; e, lengthwise section
of carpel; f, young fruit, with remains of sterile carpel at apex; g,
section of kernel, showing entire seed inside; h, section of seed
along line of raphe.

in geological epochs.—Perhaps the most complete
accn:osu‘:,toogt'l the botany of eerta?: groups of palms is by
0. Beccari in such works as: “The species of Calamus,”
“Le Palme Americane della tribu della Coryphes,”
“Notes on Philippine Palms” and many smaller

. O. F. Cook has also written extensively of
the American species.
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General characteristics.

The members of this family are essentially tropical
in habitat, are highl?' ornamental in ap, ce, and
many of them also o very great economic value, their
fruits, stems and leaves not only entering largely into
the manufactured products of both Europe and America

2726. Flowers and fruit of Thrinax Wendlandiana.—q, top part
of flowering branchlet; b, flower; ¢, fruiting perianth, seen from
above, from which the fruit has been taken; d, fruit; e, longi-
tudinal section of seed, through embryo. .

but also providing both food and shelter for thousands
of the i itants of tropical countries. One notable
characteristic of palms in general is their unbranched
stems, the exceptions to this rule being very few and
mostly limited to the members of onelfenus, yphezne, .
of which the doum palm of t, H. thebaica, is the
best example. While these unbranched stems form a
prominent feature in connection with this order of
plants, tyet great variations are found in size and habit,
some of them towering up like a slender marble shaft
to a height of more than 100 feet and then terminating
in a crown of magnificent plume-like leaves, while others
may reach a height of only 3 to 4 feet when fully
developed, and some species are permanently stemless.
In some exaa%lee the stems are so long and slender that
a scandent it is the result; these rope-like stems of
the rattan palms in particular are described as wander-
ing throué‘ the tops of some of the great trees of the
Malayan Peninsula to a length of several hundred feet,
—*Eorted as long as 1,700 feet, but report unreliable.
e foliage of the palms is of two chief kinds, the
fan-veined leaves, in which the venation radiates from
a common center, and the feather-veined, in which the
veins run out from the sides of a long mudrib, the leaf
bemi frequently divided into long narrow segments.
Of the first group, the common fan palm, Livistona
chinensis, is a gootf example, while the date palm, Phe-
niz dactylifera, and also the coconut, Cocos nucifera,
are common examples of the feather-veined class.
There are also minor characteristics of foliage that
mark many of the genera, some having pinnate leaves
with erose tips, a few havmgebipinnate leaves (as Car-
yola urens), others with flabellate leaves having erose
selgments, and many with the segments of the leaves
bifid or split at the t;m
The flowers of palms in general are not specially
attractive either in size or coloring, many of them being
greenish white or yellow, and some orange or red; but
these flowers are produced in prodigious quantities by
some of the species, perhaps the most prolific in this
respect being the talipot palm (Corypha umbraculifera),
which throws up a branching inflorescence to a height
of 30 feet above the foliage, such an inflorescence
having been estimated to include fully 60,000,000
flowers! This, of course, apﬁl(i)es only to wild specimens.
The seeds of palms are also found in many sizes and
various shapes, ranging from the size of a pea in some
of the Thrinax to the unwieldy fruit of the double coco-
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nut, Lodoicea maldivica, which will sometimes weigh
forty pounds each and require several years to reach
maturity.

As a rule, the members of any single genus of palms
are found In one hemisphere, either the eastern or
western as the case may be, probably the greater num-

2727. Flowers and fruits of Accelorhaphe Wrightii.—a, part of

a branchlet; b, pened flower; ¢, flower full open; d,
fruit; e, kernel of fruit; f, seed as shown on the raphal side; g,
wise section through embryo.

ber of mies being of Asiatic and American origin
rather African. An apparent exception is foun
to this of hemispheric distribution in the case
of the coconut, this plant being so very widely distrib-
uted throughout the tropical world that its original
habitat is still in doubt. the other hand, some spe-~
cies are known to be very local in their natural state,
in proof of which the howeas may be cited; this genus
has been found only within the circumscribed area of
Lord Howe’s Island, which, from a comparative point
of view, may be termed merely a fragment of land
(probabi of volcanic origin), a mere dot on the broad
bosom of the South Pacific.

Few palms are found within the limits of the United
States as natives, the most common being the well-
known palmetto, Sabal Palmetio, a member of the fan-
leaved section, to which many of the American palms
belong. But while the species of palms native in the
United States are limited in numbers, yet there is at
least one unique species in the group in the form of
Pseudopheniz Sargentii, a monotypic palm, that is
known to exist in a wild state only on certain of the
Florida Keys, and in limited numbers even there, and
recently in Cuba and Santo Domingo.

Europe is even less favored as to native palms, there
being but one species known there in that condition,
Chamarops humlis, also a fan-leaved ies and com-
})a.ratively hardy, being capable of enduring moderate
rosts.

The palm tree of the Bible is doubtless the date palm,
Pheniz dactylifera, which is found in large numbers
throughout Syria to this day; and in fact the small

ove of dates within easy reach of the Syrian house-

older forms one of his most valuable assets, for it
?rovides food not onllz for his family, but frequently
or his horses or camels also.

The act of producing flowers does not necessarily ter-
minate the life of a palm, though in some instances
such an effect may be produced by this cause; but a
singular habit has been noted in regard to the flowering
of the fish-tail palm, Caryota urens, which when it
reaches maturity begins to throw out a flower-spike
from the top of the stem, this being followed by succes-
sive spikes of flowers, and ultimate bunches of seeds
from the top of the plant downward, the flower-spikes
appearing at the joints of the stem, and when this pro-
cess of flowering has proceeded down to the ground, or
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until the vitality of the plant has been exhausted, death
ensues.

There are also a number of species of palms that
develop a soboliferous habit, throwing up a number of
shoots from the base of the plant, Rhapis flabellifor-
mis, sometimes known as the ground rattan, beir:f a
good example of this class, among which the widely
%rown and elegant Chrysalidocarpus lutescens is also
ound, together with the geonomas, some of the pheenix
and various other genera. Many of the palms are
unisexual, but there are also many others in which both
?i)ﬁix nnd female ﬂoweri! arteh prodallmed bgn the sa;gg

, in some examples the males being u
together near the ends of the branches of the ggores—
cence and the females nearer to the main stem, while
in others a female is placed between two males, thus
arranging the flowers in threes.

Cross-pollination of palms by artificial means has
probably been seldom practised, there being few culti-
vated collections in which the opportunity for such an
operation has presented itself; but it seems highly prob-
able that such cross-fertilization has been accidentall
effected among wild plants, for in large lots of seeci-
lings intermediate forms are frequently seen, this
peculiarity having been noted among howea seedlings,
where forms intermediate between H. Belmoreana and
H. Forsteriana are found, and sometimes seedlings
that seem to combine the characteristics of H. Belmo-
reana and those of its near relative Hedyscepe Canter-
buryana. Similar variations from a given type have
also been noted among the pheenix, several so-called
species being most likely merely varieties.

Many palms are armed with stout thorns or prickles,
not_only the stems but also the leaves and even the
fruits in some species being thus guarded, these prickles
bei:;i usually very hard and tou In some cases,
notably Acanthorhiza aculeata, the prickles around
the stem are often branched, and are decidedly unpleas-
ant to come in contact with. In the case of Desmoncus,
this being the western representative of the rattan
palms, the tip of the midrib of the leaf is continued in
the form of a hooked spine, and helps to support the
plant in its scandent career. The sharp spines of cer-
tain é)a!ms are used for poisoned arrows by some of
the South American tribes, these arrows being pro-
jected through a blow-pipe formed from a section of
the hollow stem of another palm. Among the species of
Pheenix, it is often found that several of the leaflets
nearest to the base of the leaf are developed as spines,
these thorny leaflets becoming stiff and hard, and capa~
ble of making a very sore wound.

The very great economical value of many of the palms
can only be touched upon within the limits of the pres-
ent article, the
uses to which
not only the
fruits but also
the stems and
leaves are put
b?' the natives
of many tropi-
cal countries
being enough
of themselves
to fill volumes.
One prominent
example of this
great utility is
the Palmyra

alm, of which :
S Hindoo poet _ 2728. Flowers and fruit of Coccothrinax
enumerated Miraguano.—a, partof flowering branchlet; b,
over 800 differ- flower from which ovary has been removed,

inner view; c, flower viewed, from behind; d,
seed, with hilum in center; e, seed, upper
surface; f, seed in transverse section; ¢,
lengthwise section of seed, through embryo.

ent uses. Other
notable ex-
amples include
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the coconut palm, the fruits of which are imported b

hundreds of tons every year, and in addition to provid-
ing a valuable food, either fresh or in a desiccated con-
dition, also produce that very valuable fiber from which

eord&e, matting and a t variety of are
manufactured; also the Pheenix family, which (Bro-
duces the dates of commerce in apparently endless

supply, and the date sugar of Bengal, this con-
uted by Pheniz sylvestris, while the stems of date
palms are often used in house-building in the East.
Another very valuable palm product is found in palm
oil, this being largely derived from the fruits of El=zis
ineensis, the oil being expressed from the ripe fruits
in much the same manner that olive oil is manufac-
tured. The rattan of commerce is chiefly com of
the flexible stems of various calami, the plentiful su
ply of this material being sufficiently attested by the
t variety of articles manufactured therefrom.
rarious palms have been mentioned under the name of
‘“‘wine palm,” but it seems likely that some species of
Raphia are most used for liquors, some portions of these
palms giving a large amount of sap when tapped, and
as the juice 18 rich in sugar, the sap soon ferments and
may become strongly
alcoholic. The best
8ago is produced from
the pith of Metroxy-
lon or Sagus, the
trees being cut down
and split into seg-
ments for the removal
of the pith, the latter
being then prepared
}n a r?ugh granulgmd
orm for export. Sago
is also procured from
Caryota and some
other genera, but the
product is not equal
to that of Metroxy-
lon. The so0-called
whale - bone brooms

e
@ frequently used in

% d
A%
g f stables and for street-

.2729. Flowers and fruit of Coper-  cleaning are mostly
nicia Curtissii.—a, summit of flower- made from Piassaba
m&z&ﬁ“ﬂ° ﬂ°‘.’:‘f & (or Piagaba) fiber
fruit; e, soed, from the raphal side; tDi8 being gathere
f, soed, side view; g, soed in longi- {rom around the base
todinal section through embryo. of plants of attaleas,

mostly A. funifera.

The attaleas also produce large seeds or nuts, those of A.
funifera being known as coquilla-nuts, and very largely
for ornamental purposes, being very hard and capa-~
ble of receiving a fine polish. Many small articles are
manufactured from vegetable ivory, this being secured
from the nuts of Phytelephas macrocarpa, a singular cga.lm
from South America, bearin% a large fruit in which are
contained from six ‘to nine of the ivory-nuts, the plant
itself having a short and sometimes creeping stem from
which proceeds a noble head of pinnate fronds that are
frequently 15 to 20 feet in length. The seeds of Areca
Catechu, after preparation with lime and the leaves of
the pepper-plant, become the betel-nut of the East
Indies, so much used by the natives of that portion of
the world as a mild stimulant. The cabbage palm of
the West Indies is Oreodoza oleracea, the smooth and
straight stems of which are frequentlg 80 to 100 feet
high, and the removal of the “cab ,”” so-called,
means the destruction of such a tree, for the portion
eaten is composed of the central bud in which the
young leaves are compactly gathered together.

Botanical structure.

As the trunk of the
the crown die and f
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alm rises, the leaves underneath
. Usua.liy the old petioles, or
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their bases, remain for some time, forming a shaggy
capital to the column; this is well marked in the large
or cabbage palmetto of the South. The palms are
mostly trees, and sometimes rise to the height of
nearly 200 feet, but some are climbing and others are
low shrubs. Some palms are only a foot or two tall at

2730. Flowers and fruit of Homithrinax compacta.—a, part of
flowering branchlet; b, ¢, lowers in anthesis; d, e, anthers, from
dorsal side; f, anther from inner side; g, flower with anthers
removed; h, lengthwise section of ovary; i, fruit; &, seed; {,length-
wise section of seed, showing embryo.

maturity, as Malortiea. In some species the stems are
grickly. Usually they make very straight comely boles,
ut a few species produce branches above.

The inflorescence of palms usually arises underneath
or in the crown, from the axils of the leaves. The clus-
ters are really spadices, although often branched, and
are covered in the bud by a dry spathe composed of one
or several leaves or parts. The remains of these spathes
are well shown in Fig. 2538 (page 2298). In the upper
cluster on the left, the spathe is arching over the fruits.
The blossoms are relatively small, and usually dull
colored and not showy, but in some species the spadix
is scarlet or yellow and often very gracefully branched.
The spathes are sometimes immense woody coverings,
like troughs or bowls.

The flowers of palms are not greatly differentiated or
specialized. The essential structure may be understood
by comparing the details in Figs. 2725 to 2731, which
are adapted from Beccari’s account of palms indigenous
to Cuba in Pomona
College Journal of
Economic Botany,
February, 1913.
most palms, the
flowers are small or
minute, quite regu-
lar, and they may
be either hermaph-
rodite, moncecious,
or dicecious. Often
the whole flower is
nearly woody, even
the perianth-parts
being hard and
scarcely resembling
petals. In most
species there are
two series of peri-
anth - parts: three
distinct imbricated
sepals inclosing
three distinct or
partially united

tals. Many modi-

cations of this
arrangement are
known, however, as
in the case of cer-

2731, Flowers of Copernicia glabres-
cens.—¢a, summit of flowering branch;
b, top view of open flower; ¢, flower,
side view; d, flower in lengthwise
section.
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tain species of Thrinax where the perianth is reduced
and deformed, and of Nenga where the sepals are longer
than the petals. There are nearly always six stamens,
both in the pistillate and staminate flowers, and except
in certain species of Oreodoxa (Roystonea) ihey are
always included. They are often in two series, one
grposite the se(fmls, the other opposite the petals,

ways free, and nearly always inserted on the short
perianth-tube. The anthers are linear, oblong or arrow-
shaped, two-celled, the pollen usually ellipsoid or nearly
round, very rarely minutely spiny. The ovary is free,
ovoid or oblong or globose, and often found in a rudi-
mentary form even in staminate flowers, but some-
times laacking in the latter. There are mostly three cells,
but four and even up to seven cells are known in rare
cases. The ovule in each cell is solitary and almost
always erect.

Great varieg'mchara.cterizes palm fruits. Some are
dry and hard ost stone-like fruits, others are fleshy
and even drupe-like. In many species there is a hard
fibrous coating to the fruit, as in the case of the coco-

2732. A palm-house.

nut. In other species the seed is free, but often it ad-
heres to the inner coat of the fruit; it nearly always
contains a copious albumen.

The individual flowers and fruits of palms are borne
on a large inflorescence (spadix) which may or may not
be inclosed in a sheath-like structure (spathe). The
form and branching of this spadix varies much. One
character that seems to hold 18 that of the branching,
in one group of genera the spadix being either simple or
imperfectly branched, if compound then paniculate
such as is found in Geonoma, Euterpe, and allied

nera; and in others the spadix is always pinnately

ranched, the ultimate branches distichous if greater
ramification is present.

Horticultural importance, and cullure.

Palms have been favorite greenhouse subjects from
the period of the first development of the glass plant-
house. The stereotyped form of conservatory is a
broad or nearly square structure, with narrow benches
around the sides over the heating-pipes and a palm-bed
in the center. In these conservatories a variety of
palms will succeed, requiring neither a very high tem-
. perature nor much direct sunlight. (Fig.2732.) In fact,
palms usually succeed best under shaded roofs. The
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palms are most satisfactory in their young state, before
the trunks become very prominent, and before the
crowns reach the glass. The larger number in houses
have pinnate or pinnatisect leaves, and these species
are usually the more graceful in habit, although the
fan palms are also much prized. Small palms are now
in great demand for room and table decoration, and a
few species are grown in enormous quantities for this
trade. They are sold when small. ey usually perish
before they are large enough to be cumbersome. Among
the most popular of these palms are Chrysalidocarpus
lutescens, Howea Belmoreana and H. Forsteriana, Cocos
Weddelliana, Livistona chinensis, and possibly one or
two species of Phcenix.

Some palms endure considerable frost without injurz.
Of such are the sabals and the palmettoes of the sout!
ern states. The saw Rg:lmetto (Serenoa serrulata) and
the blue palmetto (Rhapidophyllum Hystriz) occur as
far north as South Carolina. In Asa, Nannorho
occurs naturally as far north as 34° and grows in the
mountains of Afghanistan where snow falls, and in
Europe. Cha.ma:rops (the only palm indigenous to
Europe) reaches 44°.

The genera chiefly known to horticulturists are the

following:

TRIBE ARECE=E. Lvs. ﬁ’nnatisect, the lfts. free or joined
80 as to form a plailed limb, the sides in vernation
reduplicate: fls. monacious or dimcious: seeds
umbrlicate, with ventral raphe and dorsal embryo.

Areca, Pinanga, Kentia, Hydriastele, Kentiopsis,

Hedyscepe, Nenga, Archontopheenix, Rhopalostylis,

Dictyosperma, Ptychosperma, Cyrtostachys, Drymo-

E:hlmus, Cypixophamix, Clinostigma, Cyphosperma,

uterpe, Acanthophcenix, Oreodoxa, Acrista, Bacularia,

Linospadix, Howea, Ceroxylon, Verschaffeltia, I():yus)&s,

Chamsdorea, Hi(l)phorbe, cheria, Geonoma, Calyp-

trogyne, Bentinckia, Wallichia, Did):mo&rma, Arenga,

Caryota, Phytelephas, Pseudophcenix, ocarpus.

TriBE PHENICEE. Lvs. pinnalisect, segms. acuminate
and with induplicale sides in vernalion: spadices
interfoliar, the spathe solitary: fls. diecious: carpels
8, only 1 maturing, the stigma terminal; seed
strongly ventrally sulcate, the embryo usually dorsal.

Phcenix.

TriBe CorypEEZE. Lvs. fan-shaped, e-shaped or
orbicular, plaited, more or less cut, lobes with
induplicate sides: spadices interfoliar, the spathes
many: fls. usually perfect; ovary entire or 3-lobed
or somelimes the 1-3 carpels distinct, the ovule erect;
pericarp usually smooth; seeds with ventral raphe
and small hilum.

Corypha, Sabal, Washingtonia, Chamerops, Rha~
pidophyllum, Acanthorhiza, Brahea, Erythea, i’ntc_h—
ardia, Licuala, Livistona, Trachycarpus,
Thrinax, Nannorhops, Serenoa, pernicia,
mannia, Trithrinax, cothrinax.

TrBE LEPIDOCARYEXE. Luvs. pinnatisect or fan-shaped,

the segms. with reduplicale sides in vernation:

ices terminal or axillary, the spathes numerous:

. polygamo-monacious; ovary entire, more or less

3-loculed: fr. clothed with reflexed, shining, imbri-

cate, appressed scales; seed with dorsal raphe and
ventral embryo.

Calamus, Ceratolobus, Raphia.

Trise Borasse®. Lvs. orbicular, the segms. fan-
shaped and the sides induplicate: spadices inter-
foliar, the spathes many and sheathing: fls. diecious,
the male minute and sunk in carities on the spadiz,
!I:dgemale. very large, ovary entire, 3-loculed, the
ol ascending: fr. various.

‘Borassus, Lodoicea, Latania, Hyphene.

Rhapis,
Teys-
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TriBE CocoINEE. Lvs. pinnatisect, the lfts. with
reduplicate sides: spadices interfoliar, unisexual or
androgynous, the spathes 2 or more: inferior fls. often
in 3’s, the middle one female; ovary 1-7-loculed: fr.
large, drupe-like, 1-7-loculed, the stigma terminal,
the or shell hard and woody and provided

with 3-7 pores.
Bactris, Astrocaryum, Acrocomia, Martinezia, Elwis,
Diplothemium, Cocos, Manmxlm.na, Scheelea, Zttalea,

Ju Desmoncus.

There is very little accessible mon-
ographic literature on the palms. Mar-
tius’ “Historia Naturalis Palmarum,”
Munich, three volumes, 1823 to 1850, is
a standard work. Kerchove de Denter-
ghem’s “Les Palmiers,” Paris, 1878, is
an important work. A popular running
account of and the various kinds,
by William Watson, will be found in the
following places in Gardeners’ Chronicle:
1884 (volume 22), pages 426, 522, 595,
728, 748; 1885 (volume 23), pages 338,

410, 439; 1885 (volume 24), pages 362,
394, 586, 748; 1886 (volume 25), pages
75, 139, 557; 1886 (volume 26) pages
491, 652; 1887 (volume 2, series 3)
pages 156, 304; 1891 (volume 9), pages
234, 298, 671; 1893 (volume 13), pages
2 ¥ abe soulture, for d
-culture, for decorative p

in the United States, has m
greatest progress within the past
twenty -five years, and now seems to
be a well-established business, with the
prospect of a steady increase as the
adaptability of these plants becomes
better understood. A great area of
glass is now in use for palm-culture
alone, the middle states being the cen-
ter of this industry, though large num-
bers are also grown in a few southern
states; and owing to a favorable cli-
mate and gradually improving business
methods, 1t seems probable that Ameri-
can growers will soon be able to com~

te with their more experienced

rethren of Europe in this class of
plants.

The species most used in commercial
horticulture in the United States are
contained in a very short list, the
greater quantity being confined to five
species, namely, Linstona chinensis,

owea Belmoreana, Howea Forsteriana,
Chrysalidocarpus iutescem, and Cocos
Weddelliana, while less quantities of
Caryota urens, several species of Phcenix,
P. canariensis being very ly
planted outdoors in the South and on
portions of the Pacific coast, Seaforthia
elegans and some others of the Ptycho-
sperma group, and some few livistonas
cover the extent of the catalogue for
many growers.

Of these, the seeds are imported in
most cases, and on the quality of these
seeds the success of the grower de-
pends, so far as getting up a stock is
concerned. Most of these speciesngermi-
nate readily in a warm ouse,
providing the seeds are fresh, the slow-

est of the common commercial palms
being the howeas. In small quantities
these s are usually sown in about
6-inch pots, the pots being well drained

2733,
Germination of

pus lutescens.

2734. Germina-
tion of Livistons.
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and nearly filled with light soil, then the seeds sown
thickly and covered with %4 inch of soil, watered
thordughly and placed where they may receive the
benefit of some bottom heat; and at no time should
they be allowed to become very dry. The period
required for germination varies greatly with ditferent
species, Livistona chinensis germinating in two or three
weeks if fresh, and being ready for potting in about
two months, while seeds of some of the attaleas have
been known to remain in the earth for fully three years
> e sseedhngsmm' f i h alik
e of many species are very muc e,
the seed-leaf In many instances being a long narrow
sim%le leaflet, this description often applying equally
to the seedlings of both fan-leaved and pinnate-leaved
species; and from this fact it is somewhat difficult to
recognize a species while in the juvenile form. Figs.
2733-2736 show stages in the germination of common
palms. w?ﬁ)ecial cultural notes for particular species of
palms will be found throughout the &E}xclopedia, but
at this time a few general remarks regarding treatment
of palms as a whole may be
admissible. It has already
been noted that palms in
general are tropical in
nature, and while there are
a number of species that
are found at considerable
elevations, where the nights
are decidedly cool, yet in a
young state the same species
may make more progress
in a night temperature of
60° F.; and with this in
view, 8 minimum tempera-
ture during the winter of
56° to 60° is safest for young
and growing palms, while an
advance of 15° to 20° during
the day will not hurt them.
An abundance of water
is required, for many palms
grow on the banks of rivers
or in swampy ground; and
even those found on high
and rocky ground send their
roots down to such a depth
as to find a liberal water-

supply.

Ybotted sod is the basis
for the best soil for palms,
and a fair proportion of
stable manure is a safe
fertilizer, such a soil being
mixed with various propor-
tions of t or sand, to
make it lighter and more
open for some delicate
species.

Insects are frequently troublesome if allowed to gain
headway, various scale insects doing the atest
dam: while red-spiders and thrips may ome
established unless forcible syringing is persisted in.
The most successful practice requires close observation
on the part of the grower, and the prompt removal of
all insects. Many other pests are also known and in the
report of the Missouri Botanical Garden for 1898,
Trelease gives an account of many of these. Buschin a
report on investigation of diseases of the coconut palm
in United States Department of Agriculture Bulletin
of Entomology I1. 38, 1902, gives an account of a disease
that threatened the coconut industry in Trop. America.

2735. Germination of Cocos
Weddelliana.

Summer care of palms.

Some shading throughout the summer is best, the
foliage grown under glass being more tender than that
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naturally produced outdoors. Repotting should be done
during the spring and summer months, preferably,
there being comparatively little root-action oh the
art of most palms between November 1 and March 1.
%ive only moderate-sized shifts, that is, use pots only
1 or 2 inches larger, and always ram the soil firmly.
Florists especially must understand the summer
treatment of decorative palms. The usual weather of
midsummer, which includes not only high temperature,
but also fa.iriy high humidity, is a help for the grower of
P for such conditions do much to promote the
gmwd: of the stock, provided that watering, syringing,
and proper atten- :
tion to ventilation
be given. A little
:leggtilag%n at
ight, in ition
to fairly liberal
airing during the
day, tends to pre-
vent an over-
accumulation of
moisture on the
foliage, and also
has an influence
toward the pre-
vention of fungoid
growths on or
about the plants, for in houses 8o conunuaity
- warm and moist as is the average palm-house,
there is much encouragement for fungus on
t}lxe woodwork of the benches and about the
plants.
A sprinkling of slaked lime under the
benches is also a help to the atmosphere and
discour: snails to some extent, the latter
pest being sometimes very troublesome, |
especial]ly on the young growths of kentias.
Two of the worst periods for the reproduc-
tion of scale insects are in the months of May
and September, and if these pcsts can be
kept down at those periods, there will be
much less trouble in the remainder of the

year.

Those who grow palms in quantity have
to depend upon dips and spraying with vari-
ous insecticides, from the fact that it is
practically impossible to give the time to |
each plant that may be afforded by those who
carry only a few dozens of palms in stock, but
in either case most of the work of this charac-
ter is likely to be done in the
summer months, when there may
be a little more time devoted to
such work than can be spared = *~-
in the busier seasons of spring
and fall. This fact probably
accounts for some of the insect
tribulations to which the grower
is exposed, a8 he is seldom able
to find time to fight insects at
the time of the spring rush, and
by this means new colonies are
distributed before the danger is
appreciated.

entias and cocos are undoubtedly the palms for

the million at this stage of the florists’ art in Americ
and the necessities of these admirable plants are wel
understood. Seaforthias and ptychospermas were
rather more common to the trade fifteen to twenty
years ago than they are now, and were used for decora-
tive work before the kentias absorbed so much atten-
tion. Instead of using seaforthias for decorating, per-
sons are adding them to the outdoor garden in those
parts of the South where palms add so greatly to the
permanent effect in the outdoor planting.

2736. Germination of
Howea Belmoreana.
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The common Pheniz canariensis and other strong-
growing members of that subfamily are also frequently
in demand for outdoor use, while the dw date,
Pheniz Roebelenii, continues to be in demand for house
decoration, under which condition it is eminently satis-
factory; it has found further usefulness even in small
sizes, in being used to some extent for the centers of
fern-pans. Livistona rotundifolia is one of the most
charming of dwarf palms, but is easily spoiled by insects,
requiring constant vigilance on that account, while a
comparatively high temperature and moist atmosphere

are also essential to its welfare. W. H. TaAPLIN.
L. H. B.
N. TayLor.t
Palms in California.

Palms grown in the open
in California gardens do not
exceed about twenty-six
genera, and numbering about
eighty species. In thisaccount
may be found the species
g)swing in the gardens of

Angeles and vicinity, and
throughout southern Cali-
fornia in limited numbers
from San Diego to Santa

Barbara. Occasional plants of species not mentioned are
found in some old gardens, but are not so plentiful as
to be considered in a general list of the hardy palms. A
complete list of palms grown somewhere in southern
California is given by Franceschi as follows: Archonto-
heenix, 2 species; Hedyscepe, 1; Rhopalostylis, 2;
linostigma, 1; Bacularia, 1; Ifowea, 2; Chammsdorea,
10; Gaussia, 1; Phcenix, 10; Sabal, 10; Washingtonia,
3; Chamerops, 1; Rha iciophyllum, 1; Serenoa, 2;
Brahea, 3; Lp:y-t.hea, 4; Pritchardia, 2; Livistona, 6;
Trachycarpus, 2; Rhapis, 2; Thrinax, 2; Trithrinax, 2;
Copernicia, 1; Acrocomia, 1; Cocos, 10; Jubea, 1.

In enumeratin% the prevailing garden palms, they
are placed as to their importance, or rather as to their
numerical strength in California. The native fan-palms,
the washingtonias, natives of San Bernardino and San
Diego cqunties, have been most extensively planted,
and may be found everywhere, serving, in some
instances, a varicty of purposes. (Fig. 2737.5 In grow-
ing this palm, water is of the first importance. When
planted along a street, those adjoining vacant lots often
remain nearfy at a standstill, except in case of an
unusually wet winter, while those along the cultivated
lots or lawns grow faster than any other palm. When
one in its native habitat blows over by the force of the
desert winds, the hole left by the roots and stump
invariably fills with water. Washingtonias are hardy
600 miles north of Los Angeles. It may be well to state
that hardiness in palms is principally a question of size,
the larger ones passing through the most severe winter
unharmed, while the small ones may perish. So, also,
some palms supposed to be ve?' tender need protec-
tion from sun more than from frost. This is particu-
larly the case with the so-called kentias and rhapis. A
certain howea (or Kentia Forsteriana) is protected only
b{ a large overhanging branch of a sycamore, which 1s
of course leafless in cold weather, yet it has reached a
height of 12 feet, with a diameter at base of 12 inches,
and it has never been injured by frost, yet water
hydrants 10 feet away have been frozen so hard as to
burst them. In Los Angeles is a kentia 15 feet high,
growing on the north side of a house, protected from
sun alone, being 20 feet from the building, where for
several winters the ground nearby has frozen to the
depth of 1inch. This 18 in the bottom-lands, the coldest
part of the city.

Pheniz daclylifera, although not so ornamental as
others of the genus, was extensively planted in early
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days and is one of the hardiest of palms (Fig. 2738).
The most &zular palm for the masses, who look for
grace and uty combined with cheapness, is Pheniz
canariensis. More of these are planted at present
than of any other three species. In Los Angeles and

vicinity they may be counted by tens of thousands.
Like these two for hardiness is P. reclinata; and all may
be seen growing north of San Francisco some 200 miles.
All the genus i8 hardy in southern California. Trachy-
carpus excelsus and Chamarops humilis, the latter vary-
ing greatly in appearance, will grow as far north as any
and are popular everywhere. The former in
thirty years will grow to the height of 25 feet, while the
latter will make 8 to 10 feet of trunk in the same time.
Liristona australis and L. chinensis are both popular,
though not hardy outside the southern part of the state,
and the latter must be shaded from noonday sun.
Erythea armata and E. edulis (often known as braheas)
grow around San Francisco Bay luxuriantly. The
dwarf sections of Cocos, represented chiefly by the one
known in the trade as Cocos australis, is hardy even
farther north than the erytheas, and are by far the most
ornamental Ealms to be found in that section. Other
cocos in southern California are C. flexuosa, C. plumosa,
C. coronata, C. Romanzoffiana, and many others. An
cocos will grow here in protected places except C. W
delliana. Palms of the Cocos flexuosa-plumosa-Roman-
zoffiana type are the most graceful grown, and at present
very extensively planted in the southern citrous belt,
sometimes for street or sidewalk trees. It is also one
of the fastest growers, and will reach 20 feet in fifteen
years, with ordinary care. Archonlopheniz Alez-
andrz and A. Cunninghamii, the most elegant of our
after the Cocos plumosa type, are not quite so
m; but will thrive from Santa Barbara southward, in
warm locations. The same exposures, with shade dur-
ing the hottest part of the day, will do for Hedyscepe
Canterburyana and Howea Forsteriana and H. Bel-
moreana; also Rhopalostylis Baueri and R. sapida. The
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four species of sabals seem to thrive and seed well in
this section, though S. Palmetto and 8. Blackburnianum

w much faster than the others. Rhapidophyllum

striz is perfectly hardy, but on account of its dwarf
habit is not so extensively planted as its merits deserve.
Rhapis flabelliformis and R. humilis need protection
from sun alone, though there is a rhapis growing for
ten years without protection from either sun or frost,
and 1n the coldest section of Los Angeles, but its color is
not all that could be desired. Chamsdoreas are planted
only where they can be protected from both frost and
sun, though they thrive better under such circum-
stances than they do under glass. In such situations
they are just the plant for the purpose, as they do not
Frow away from the protecting tree as do sun- and light~
oving palms, but remain erect. Brahea dulcis may
occasionally be seen, but grows too slowgmt: be popu-
lar. One of the grandest and hardiest p. , one that
deserves for many reasons to be more extensively
planted, is Jubza lis. There are a few speci-
mens 20 feet in height with a bole 4 feet in diameter.

List of California palms. (Wright.)

The following list of palms for southern California
has been compiled from many years of observation by
J. Harrison Wright. While not entirely complete as
regards the newest and untried introductions, it covers

the hardier sgecies and it is made with special
xl'tggenoe to the effects of the severe frosts of January,
I. HArDY PaLms.

Withstand a minimum temperature of 18° to 20° F.
with little or no injury.
Chamesrops humilis (in &  Phcenix reclinata. °
dosen varieties). Pheenix sylvestris.
Cocos Alphonsii. 8abal Adansonii.
Cocos Bonnetii. 8abal Blackburniana.

Cocos campestris. Sabal mexicana.

Cocos eriospatha. S8abal Palmetto.

Cocos flexuosa (of Hort.). Sabal princeps.

Cocos Gaertneri. Serenoa serrulata.

Cocos Yatay:. Trachycarpus excelsa.
Erythea armata. Trachycarpus Martiana.
Erythea edulis.

wubingonm gracilis.
Washingtonia ¢

Jul spectabilis.
Pheenix canariensis.
Pheenix dactylifera.
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. The following require protection from sun in the
interior valleys:

Livistona australis. Rhapidophyllum Hystri
Livistona chinensis, Rhagia b’;ll‘i‘l?rmu. -
Pheenix enii. Rhapis humilis.

The above are rather %enemlly found and to them
may be added the following, equally hardy but
not yet in general cultivation:

Brahea calcarea. Cocos au:iiaﬁn (true).

Brahea Pimo. Cocos Da
Cocos Arecha:
Above are tall-growing Cocos of the plumosa type
but hardy. )
Coocos o:'lli)nu. me;orhopg Ritchiana.
Ervthen Braadoge Trithrinax brasilensis.

Trithrinax campestris.

All the above can be gown wherever oranges are
planted, and in addition the following are at home on
the hill section of Los Angeles, in the frost-free foot-
hills and sheltered coastal valleys like Santa Barbara
and the Montecito.

II. TeNDER PaALMms.

Chamedorea d id Livist Maris.
Chamemdorea elegans. Pheenix rupicola.

Cocos botryophora. Pritchardia Gaudichaudii.
Cocos plumosa. Pritchardia pacifica.
Cooos Marim-Regi Ptychosperma Alexandre.
Cocos Romansof i

Ptych Cunnin, j-
Zna (mlonhin . ghami
Rhopalostylis Baueri.

Howea Belmoreana.
Howea Forsteriana.

Livistona J niana. Rhopalostylis sapida.
The following have been recently introduced, but
are not thoroughly tested:
Ceroxylon andicolum. Livistona decipiens.
icia australis. Sabal Uresana.
Juania australis. Babal Exul.

[Judnia austrdlis, Drude, representing & monotypic
genus in the Island Juan Fernandez (and for the first
word of which it is named), is an unarmed palm with
innatisect te: lvs. allied to Ceroxylon: lf.-segms.
ong and narrow, acuminate, whitish beneath, thickened
on the margins: fr. globular, size of a cherry.]
ERNEST BRAUNTON.

Hardy palms in Florida.

A large proportion of the various species of palms tried
by the writer in Florida have succeeded from moderately
to exceedingly well. Close to 200 species belon%ing to
some 60 genera have been in cultivation and of these
more than 150 are surviving. The state itself is rich
in palms for a region lying wholly outside the tropics,
there being not less than fifteen native and one natural-
ized species, the latter the common coconut, found
within its borders. A few of these, such as Sabal
Palmetto, Serenoa serrulata and Rhapidophyllum among
native forms, and one or two species of 'Ihlwcarpus,
one or two of the dates, Jubza spectabilis and Washing-
tonia should be fairly hardy, especially along the
coastal region, throughout most of the northern part of
the state.

Most of the palms which do well in this state suc-
ceed on ordi pine land, but their growth would be
improved if a liberal amount of muck or leaf-mold was
incorporated with the soil, and a heavy mulch is always
beneficial. Of course in poor soils a good fertilizer is
necessary and it is an excellent plan to apply one rich
in potash in the fall in order to harden up the growth
for winter.

Nearly all the palms must be propagated from seed;
only a few are cespitose, such as chrysalidocarpus,
rhapis, most of the pheenix and chamsedoreas, and these
can often be propagated from suckers. When these
are thrown out above the ground it is best to make an
incision at their bases and set a flower-pot underneath,
mounding up with earth around the sucker, when it
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will generally throw out roots into the pot, after which
it may be severed and the whole removed.

The entire state is subject to ‘“northers’” durin
which the wind blows from the northwest, and col
weather and frost may occur in any part of the state.
A large part of the dpalms which can be 'grown in
Florida are tropical and if their seeds when in the ground
are subjected to such a degree of cold they are almost
sure to perish. If one is propagating any considerable
number of palms, it will pay to have a frame covered
with a sash or sashes. This can be sunk in the ground if
necessary; the seeds should be planted in good soil,
and during cold nights the whole may be heavily
covered with fertilizer sacks. It should have a southern
exposure and be well protected from the wind. In the
southern part of the state such a pit, if covered earl
and thoroughly on cold nights, will generally answer all
purposes, but if one could have a small glass house with

2739. A digitate-leaved palm, one of the best palms for small con-
servatories—Rhapis flabelliformis.

a bench along one side it would be better. The space
in front and below it could be closed up and under the
shelf a small kerosene stove or lamp could be kept going
during cold nights. This would furnish bottom heat for
the seeds planted on the bench and thus insure their
germination.

Fairly good-gized palms are best for planting in the
open ground, say from 4- or 5-inch pots. Water well
and mulch, then shelter by setting palmetto leaves
around the gln.nt 80 as to shade it. In case of danger of
frost, mound up around the stem to above the growing
point with dry soil and if the leaves are frozen the plant
will not be seriously injured.

The following notes are drawn from experience in
tmhe g(\inltivation of these palms in central and southern

orida.

Acalorraphe Wrightii grows in marl land on the southern shore
of the mainland of Florida. It forms very dense, attractive clumps
30 feet or more acroes.

Acrocomia. Rapid growers, and A. Totai is hardy in the southern
half of Florida. It will not grow in dry or poor soils, but thrives in
rich moist lands. Like most palms, this species is very responsive
to an application of commercial fertilizer—from a pound to ten

ounds according to the size of the plant. A. media, from Porto
ﬁ.ieo. is an exceptionally vigorous grower.

Archontophaniz.
Alexandre, which are such favorites in the North, are among the
bost palms in Florida, and will, without doubt, becomes favorites
in the lower third of the state. They succeed well in shade or sun-
shine, on pinc or hammock land, and are fairly rapid growers, the
former being somewhat the stronger plant.

The two species, A. Cunninghamii and A.
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Areca nkndi!amu b, rapid-growing palm which grows
well in pine land; .3?:5. mp«:lepnt apeg:la. .fo

woh.blybe;rmmthelh:de,mdtheumemybemdo!‘i
Ablicez. All are '.ropwal.
Arenga saccharifera is a noble palm and does well in pine land.

Attalea. Prefers rich soil and if well grown makes ificent

specimens. A. Cohune succeeds well in southern Florida, and also A.
gom,

Bactna. None of the species thrives in southern Florida.

Caryota. Several species are cultivated in lower Florida. Some-

* times the specimens do woll at other times they fail. When in
bloom they are among the m of palms. The ends of the
leafleta are subject to a blwht which decidedly injures the growth
of many specimens.

Chamadorea. Lovely, often cespitose palms with reed-like stems.
They are probably all tender, und do well in southern Florida in
sheltered, more or less shaded pheen.

Chamarops. All of these do well in southern Florida and would
doubtless prove hardy throughout a large part of the state. They

are slow growers, especially until they attain to considerable sise.
C Inm:lu thrives best on wﬁn. The flowers, resembling a
flat yellov fringe from a dm.anoe, a in March, m exlule a
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not 80 strong a grower, is very fine. They will grow in salty soil
and stand salt air well, bu'. are tender.

Licuala. Tropical palms from the Orient which do not do well
in southern Florida. L. grandis and one or two others have suo-
coeded for a short time, but soon die. ’

Linistona. Most of the ':Becu- do well in southern Florida. L.
chinensis and L. australis probably prove bardy as far north as
latitude 27°. They require rich moist soil. L. rotundifolia,.L.

ima, L. Hoogendorpss, L. and L. Jenkinst are
fine tropucnl species.

Martinenia caryotmfolia is cultivated in southern Florida and
seems to do best in a sheltered and partly shaded situation.

Ns This grows successfully in brackish marshes in southern

“although often destroyed by land crabs.
Oraodo.m Thmu of this genus are u.nmrpn-ed fot majesty

p.lm rema :rovn m '.he test abundn.nee nlmoot every-
where throu;hout ba and is umvennl'liy
and loved by the muvu. l'. is generally a rather slender tree.
rarely over 70 (eet Co:i , a8 & rule, has a swelling somewhere
along the stem. oonsiders that the species growing in
the extreme lower end of this state is distinct and has named it

aromatic perfume. roduoce
wb.lch umd not be removed. Plsnus in small poupl lO to 15
feet apart, they noon form very beautiful specimens which look best
in the foreground of magnolias or other taller palms. Each phnt
should receive a mulch of stable manure in March or April, and
aome good commercial fertilisers during the rainy season.
:domrﬁa lutescens is & well-known palm in the North,
lndunou md.ntformhrgeclumpl&)orzsfeethsh.
Coccothrinax jucunda and C. Garderi are elegant, low-growing
palms from the extreme southern part of Florida are as easily
grown as the lpecwa of Thrinax.

Cocos. All of Cocos do wel.l in southern I"londa except C.
tangnis and W eddells C. nuafera,
save that it sometimes is uuured by frost, doen as we\l as in many
parts of the tropics and it is grown more "than all other put
together. It ripens nuts and 18 becoming naturalised in e and
Monroe counties. C. plumosa and the lpeclu of jtasection are beau-
tiful, rapid growers and all the australis

floridana. It grows to a height of 100 feet or more, the
stem is not often swollen and the are smaller than those of
Cuban trees. [} on nch ot moiat soil over the lower
third of the state. O. Bom: which will
probably do well where the Cuban en will, while O. oleracea is
 lofty growing species that is much tenderer. They generally do
not succeed well on pine land but will do fairly well if abundantly
mulched and treated with muck, especially if they are irrigated.
Phaniz. All species and varieties of the date palm grow exceed-
ingly well in Flonda, and all d:e smaller kinds Fowm; m tufts fruit
abu.nd.lntly. as do also the hybrids between dactylifera and P.
sylvestris. They flourish m‘:& y well on pine, hammock or swam,
land, even in bracki es. P.dactylifera, P. canariensis and
vestris are hardy in northern Flori Hybnda between these
are numerous. The tufted kinds like P. reclinata, P. palu-
dosa, P. farinifera and their varieties form mngmﬁeent cimens of
medmm size when well cared for. P.Aumilisand P. R it grow
best in rich moist somewhat nh ed soil. For the large-growing

‘The vanous speau are sometimes attacked by what is apwently s
fungous disease a rl.:lf as brown streaks in the young leaves.
‘The only remedy u to pull the leaves a; ugm and cut out the injured
young leaf back as near the growing bud as ble. This may have
tobercpented once or twice. This same attacks the royal
palms, vlnch may be treated in the same way. All the species do
well on high Ynnd if well ferulued nnd wnered dunng long dx(?
lls.- The ull-powm‘ lend
. C. Romanzo, and C. coronata are lurdy ‘as far north
‘as central Florida. The species and varieties of the australis group—
C. australis, C. . C. Datil, C. Gaertneri, C. Yalay—nare
better uhpud to pme land than most palms. They soon form
beautiful mens, ﬂowef regularly when only a few years old, an
bear large bunches of edible fruit, sometimes as large as a big cherry
or small plum. The fertilizers to be used for these palms should be
equally nch in ammonia, phosphonc acid and potash. This should
be ng&hed in the months of December, January, and February. All
dry leaves, spat.hu and fruit-stems should be removed at
the em:l of September.
opernicia. A ﬁne of fan-leaved palms which is abun-
dandy developed in Cuwp
Corypha. None of the species seems to thrive in Florida.
Damonorops. Tender, and easily killed during cold spells in
lower Florida.

Dictyoeperma. Two species are grown in southern Florida, D.
rubra and D. alba. Both are fine i and when eaublmhed are
strong ers and soon make bok d beautiful specimens. ’I‘hey

are er than some of the tropical speclm.

Elaa, v.he oil-palm of tropical Africa, is grown to some extent in
lower Florida and it has oduced perfect seeds. It seems to be a
rank feeder and if planted in pine land should be well fertilized.

Erythea edulis and E. armata should be hardy thro ut the
southern half of Florida. ugho

Gousna mmm bundantly on limest cliffs in the
lﬁounmna Cuba, and promises to do well also in southern

Geonoma. 2«. genus are doing moderately well i
lontl:em Flori lnnud ina sluded utuaugn in the ed’g’ewol thu;

}ldweepc ‘anterburyana is doing excellently in southern Florida
lnd should be hardy throughout the greater p’;rt :Rhe state.

These palms do not seem to do well in Florida, although

'.hey uhould be hardy over the -outhern half of '.he state.

Ilra‘nwdc’ Wendlands: is 8 d-growing
which promises well when phnt.ed in gnmal shade in fairly zc‘)lod
pine hnd. As it is a native of Queensiand it is, no doubt, tender.
amaricaulis and H. Verachafeltii are strikingly
mmu.l. ri colored pdm- which nre oing fairly well in lower
Boag e-shaped caudices.

Schala hu been introduced into southern Florida
nad oes well in pine land, although very tender. It has massive
leaves with spmy-ed peuol es.

Jubxa. The species very slowly. J. spectabilis should be
hardy throughout Flori

Lolama The latanias ue among our noblest and most beautiful
palms; L. Loddigesti is very robust and L. Commersonii, although

like P. auna(nm) and mlvatm. And !or all the large-
powm( polmeuo. (T it is neceanry ara-
tions before setting them out on high pine lu:d “E s ho? Iee'.
deep and 6 feet wide. Old tin cans, bones, rotten

Iaced at the bottom, then stable manure mixed vnth clay shoulcl
Io ow The upper 2 feet of the hole should be filled in with sur-
face soil with well-rotted manure. Three- or 4-foot speci-
mens uhould be set out in such places. They will grow very fast
and will form beautiful specimens within a few years. On low moist
soils and in hammock woods, such preparations are not so neces-
sary. But wherever planted, all ns need two good applications of
fertiliser each year. A good p! is to mulch the plants in April
and May with stable mnm This should be dug in around the
plnnu in October nnd a good appl Jcauon of commercial fertiliser

ow Potash serves to harden
tho pllnu and makes t.hem more reusunt to cold.
Phytelephas macrocarpa ds well in thern Florida.

Pritchardia. A few ies of magnificent fan-leaved palms from
the South Seas, all of E h are exccssively tender in Florida. Th
can be grown in the more tropical parts of the -ute in shelte
places but are liable to have their leaves disfigured by frost.

Pnud«zhmuz Sargentii has been found rather abundnntl* on
Elliott's Key, one of the northernmost of the lower chain. It is
cultivated somewhat in southern Florida and when yo is nther
attractive but when old it has exceedingly dark foliage and is rather
stiff and formal. " . ftod pal

Ptychosperma Macarthuri is un elegant tul m which suo-
ceeds finely in southern Florida. It should have partial shade and
shelter an if well fertilised it soon becomes a most attractive object.

Rha yllum. This beautiful little palm is a native of north-
ern and central Florida where it grows on low shaded ground. The
low stems are covered with a very thick spongy mase of a peat-like
substance. It is easily removed and thnves in any soil, even on
high pine land. It does not need much water or fertilizer.

Rhapis. Slender, tufted, low-growing palms which are hardy
in Florida and require moist soil and a shady place. R. humilis is
the most elegant species, growing in dense clumps about 7 feet high.
R. flabellsformis is more inclined to spread.

Roscheria. Young plants of R. melanochates do well in southern
Florida, in sheltered situations.

In good rich moist soil all the sabals grow well and soon
form fine specimens. Such soils need no special care before nnung
but good applications of fertilisers are necessary, if fine-loo ng
thrifty cimens are desired. All do well, however, on h dry
pine land soils if well watered and fertilized. If not well taken care
of they are exceedingly slow growers. 8. Blackburnianum has
immense leaves, while those of the somewhat _glaucous-colored
S. mauritizforme are scucely of less size. S. mexicanum resembles
the native S. Palmetto. There are a number of distinct varieties,
such as 8. havanensis and S. princeps. The species which do not
form a trunk, like S. Adansonii, are only desirable for large palm
collections.

Serenoa. Common on high pine lands as well as in rich ham-
mocks. It nfo‘“ in dense clumps and when given an opportunity
to grow makes a very ornamental plant.

Stevensonia grandifolia is a magnificent palm but seems to be
excessively tender in Florida. Perhaps it would succeed with pro-
tection until it attained considerable size.
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Thrinaz. The species of this fine genus do remarkably well in all
kinds of situations and soils. They are all tropical and the beauty of
the leaves is destroyed by frost. T. Wendlandiana, T. floridana, T,
microcarpa and T'. keyensia are natives of the extreme southern end
g the suu.lnd‘hnrehnll ﬁnb:.. Taba.:fbadaTnl:ia and E MoTidi nrg

legant species, the latter being dwarf. e magnificent leaves of
T. altissima are liable to be injured by winds if planted in an exposed

Trachycarpus. These palms do not seem to thrive well in Flor-
ida, although a few sp of T. lsus in the central part of
the state are doing well.

Verachaffeltia also does not thrive in Florida.

chln’a caryolovdes thrives in shady positions in southern
Three distinct are grown in Florida. W.

robusta is one of our finest palms, growing rapidly and vigoroualy
in Simd and it is used to some extent for planting along streets
an

hinat.

lanting
W. filifera is not so handsome a tree or so rapid a
as W. robusta but it is doing well. W. Sonore promises w
Everywhere in Florida where the soil is moist, the washingto!
grow to perfection. They will not thrive on high dry ground. They
will occasionally require good applications of fertilisers.
Cuas. T. SiMPsON.
H. NEHRLING.

PALMERELLA (Dr. Edward Palmer, American
botanical collector, discoverer of the original species).
Campanulicez. A genus of two or three species, with
small blue fls. like those of a lobelia. The genus differs
from Lobelia in the adnation of the stamens, as well asin
the entire or closed corolla-tube, at least its uPper part
but which soon splits from the base upward for a (good
distance, and before withering the lower part of the
corolla is much di to separate into five claws
(liberating also the lower part of the filaments); fila~
ments adnate to the corolla-tube to near the throat and
then monadelphous and adnate on one side or the other,
or free: nectary an imperfect tubular cavity in the
throat of the corolla.—Herbs of S. Calif. and Mex.,
very little known horticulturally.

débilis, Gray. Slender glabrous branching perennial
herb, 2 ft. high, very leafy: lvs. alternate, linear-lanceo-
late, entire, sessile, 2-3 in. long; floral ones gradually
reduced to bracts: raceme lax, few-fld.; corolla-tube
whitish, 9 lines long, lobes light i)lue, 2 of them smaller
than the others, the larger ones 34 lines long. S. Calif.
and Low. Calif. Var. serrita, Gray, was offered in 1881
but it is probably not in cult.: infl. and corolla~tube
somewhat puberulent: lvs. (except the upper ones)
schala?-eemte, the lowest spatulate and obovate. S.

L. H. B.

ower
here.
nias

PALMETTO: Sabal.

PALMS, POPULAR NAMES OF: Alexandra P.,
Archontopheniz Alezandrz. Assai P., Eulerpe edulis.
Betel-nut P., Areca Catechu. Blue P., Erythea armata.
Blue Palmetto, Rhapidophyllum. Bourbon P., Latania.
Broom P., Attalea funifera and Thrinaz argentea.
Cabbage P., Euterpe oleracea. Club P., Cordyline.
Coconut P., Cocos nucifera; Double Coconut or Sea
Coconut P., Lodoicea. Coquito P., Jubza s lis.
Corojo P., Acrocomia sclerocarpa. Curly P., Howea
Belmoreana. Date P., Phaniz dactylifera. European P.,
Chamarops humilis. Fan P., any species with fan-
shaped, rather than pinnate lvs. Fern P., Cycas.
Fish-tail P., Caryota urens. Flat P., Howea Forsteriana.
Guadeloupe P., Erythea edulis. Gru-gru P., Astro-
caryum vulgare and Acrocomia scler . Hemp P.,
Chamzrops excelsa. Ivory-nut P., Phytelephas macro-
carpa. Needle P, Npidophyllum. Nikau P.,
Rhopalostylis. Nipa P., Nipa. Norfolk Island P.,
Rhopalostylis Baueri. Oil P., Eleis guineensis; also
Cocos butyracea, etc. Palmetto P., Sabal, Serenoa.
Panama-hat P., Carludotica galmala Para P., Euterpe
edulis. Raffia lB., Raphia. Royal P., Oreodoza reqia.
Sago P., various species of Melrozylon and Cycas.
Savanah P., Sabal mauritizformis. Saw P.,or Palmetto,
Serenoa. Talipot P., Corypha umbraculifera. Thatch
P., Sabal Blackburniana; Howea Forsteriana. Toddy P.,
Caryota urens. Umbrella P., Hedyscepe Canterburyana.
Walking-stick P., Bacularia monostachya. Wax P.,
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Cerozylon. Wine P. of E. Indies, Caryola urens,
Pheniz sylvestris and Borassus flabelliformis; of New
Granada, Cocos butyracea.

PALUMBINA (said to be from falumbea, wood-
pigeon; from a supposed resemblance of the fls.). Orchi-
ddcez. A monotypic genus greatly resembling Oncid-
ium, with which it was formerly united. It differs

rincipally in having the lateral sepals entirely united
orming a single ee'fn. resembling the dorsal sepaj
in shape and size, the labellum scarcely larger than
the petals and resembling them in shape.

_céndida, Reichb. f. The only ies is a small plant
with narrow, comp: pseudobulbs, each with a
single slender If., 6-12 in. long: fls. few, small, white, in a
slender raceme; sepals, petals and labellum obfong,
acute, differi but little in size and shape. Guatemala.
B.M. 5546. G.C. 1865:793; II.20:233 (as Oncidium
oandidum{.—May be easily grown in a temperate
house. Blooms in summer, the fls. lasting a long time.

HEINRICH HASSELBRING.

PAMBURUS (from the Singhalese name Pamburu).
Rutdcez, tribe Citrez. Small trees distantly related to
Citrus but bearing frs. filled with gum: young branches
often angled; older ones rounded, spines solitary or
paired in the axils of the lvs.: lvs. simple, thick, gray-
green: fls. 4-5- (usually 4) with 8-10 stamens;
pistil spplng on a subcylindric disk.—Only one
species is known.

missidnis, Swingle (Limdnia missionis, Wall. ex
Wight. Ataldniia missionis, Oliver). Lvs. simple,
elliptic-oblong, short-petioled, showing veins only
very obscurely, wnnkﬁg ing at the margins on drying:
fls. in axillary racemes, shorter than the lvs.; filaments
slender, anthers linear-oblong, disk long and slender;
ovary 4-5-celled, with 2 ovules in each cell: fr. 1 in.
diam., filled with a mucilaginous fluid. Ill. Wight,
Ill. Ind. Bot. v. 3, pl. 33. Swingle, Journ. Wash.
Acad. 6:336.—This tree occurs in India and Ceylon in
sandy soil near the seacoast. It should be tested as a
stock for Citrus. The wood is light-colored, but when
variegated is used for furniture.

WarLter T. SWINGLE.

PAMPAS-GRASS (Cortaderia argentea, which see.
Vol. 11, p. 856.). A showy tall perenniai subtropical
grass grown for its whitish fluffy plumes of inflores-
cence; native in Argentina and southern Brazil.

The growing of pampas plumes for profit in Califor-
nia has been undertaken for over forty years. Pampas-

ass was introduced into the United States about 1848.

n the northern states it is frequently planted on the
lawn in summer, and upon the approach of cold weather
transferred in a tub to a cellar for winter protection.
In California, a hill will sometimes attain a height of
20 feet, a diameter as great, and a weight of 2,000
pounds. Such plants would be very inconvenient for
our northern friends to handle in the cellar.

Plants are easily produced from seed, but as the sex
and variety are very uncertain, stock is usually
increased by dividing the female piants, the plumes of
which are much more beautiful than those of the male.
The growing of pampas-grass in North America on a
commercial scale dates from 1874, when the diffcrence
in sex was discovered. In 1872 the writer sowed sced
which in two years gave several hundred plume-bearing
plants. Even then the variations in color and finenes:
were very marked. In 1874, it was found that by pulling
the immature plumes from the sheathsand e ing them
to the hot sun, the male plumes would hang heavily like
oats, while the female plumes would become fluffy, and
light and airy. In November, 1874, samples of the female

umes were sent to Peter Henderson & Co., New York.

hree hundred were ordered at once, and the followins
day instructions were received to double the order an
send by express. This was the first lot of good plumes
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ever sent east from California, and was the beginning
of the present pampas industry. The writer’s planta-
tion was increased each year until 1889, when 1t com-
prised about 5,000 hills. There were a number of other
extensive 'Flantations in the neighborhood of Santa
Barbara. The crop of 1889 was estimated at 1,000,000
plumes. The demand has been good, but the prices have
never been 8o high as at the beginning of the industry.
The first prices were $200 for 1,000 plumes. The de-
crease in price was gradual until 1886, when sales were
slow at $30 for 1,000 plumes. Some of the growers did
not harvest their crops that year, and destroyed their
plants. In the fall of 1887 plumes were in demand at
$40 the 1,000, and in 1888 they were scarce at $50 and
$60 the 1,000. The following sgring there was an
increase in acreage. Since then the industry has had
its ups and downs, and the price has ruled low for sev-
eral years, the present prices being $9 to $10 for first-
class, and $5 to $6 for second size.

Pam should be put on the best valley land
and set 10 by 16 feet apart. Before planting, the ground
should be deeply plowed and put in first-class condition.
In selecting stock, divide only female plants that pro-
duce the finest white dplum&s. Young hills produce the
best plants. From old hills the best plants are obtained
around the outside, those in the center of the stool
being mostly worthiess unless planted in large clumps.
Some plumes will be produced the first year after plant-~
ing. They will not be first-class, but are worth saving.
The second year, if well grown, they should produce 80
to 150 plumes to the hill. Not all plantations will yield
this much. The third and fourth years there will not be
much change in the yield. As a plant gets older the
plumes are larger but the yield is less. After 8 to 10
years a quantity of dead matter will have accumulated,
an%]:he ills should l;e }t‘nmm l ed or burned. ¢ ¢

e appearance of the plumes is a si or grea
activity among those who have large ﬁelg'.dThe grass
ghould be so trimmed early in September, before the

lumes appear, that each hi wuf be easy of access.
‘oung plants ripen their plumes two or three weeks
earlier than old ones, and some varieties are earlier
than others. It requires exercise of judgment to pick
the plumes at the proper time. They are generally
ready when they are exposed from the husk a few inches
and have a fluffy look. It is well to try a few at this
stage, and if they cure well at the stem end when dry
they are all risht, but if they do not become fluff:
at the stem end they have been picked too ﬁ'oung. f
the plume looks dark and seedy at the top when cured,
it was too old when picked. Some varieties, especially
thoee producing very long plumes, should be allowed
to remain somewhat longer on the plant than those of
the short-plumed varieties. By trying a few of each
variety, the time of :iﬁ)ening can soon be ascertained.
Some varieties are ed from the husk in the field;
others have to be hauled to husking benches, where
the husk or sheath is removed. Some planters husk
them like corn: others use a knife set in such a way as
to split the husk without inf'(uring the plume. When the
husk has been split, a quick jerk or strike on the table
will extract the plume. The plumes are then taken to
the drying ground and evenly spread in long rows. This
ground should be made smooth and free from any trash
that is liable to adhere to the plumes. Clean stubble
ground is the best. The plumes are left on the ground
three days and two nights to cure, and are turned and
shaken once each day. They are next packed away as
broadly and smoothly as possible on shelves in a dry
building, where they should lie ten days or two weeks,
or untiF the stems are thoroughly dried, at which time
they are ready for market. They are packed in two
grades: the first class, having plumes 26 inches long
and over, clear of stem (sometimes as long as 45 inches),
is ed in cases that hold three-quarters of a ton
amf:ntain 3.000 plumes; second-class stock is packed
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in cases of the same size, the plumes being 17 to 26
inches long clear of stem, and 6,000 in each case. If
shippinf by express, the writer uses bales of about
2,000 plumes, covered with canvas or burlap and some
light strips of wood at the corners. If the plumes are
packed smoothly and evenly they will withstand heavy
pressure. Careful all-round cultivation is necessary to
produce good plumes.

The best market at present is London, the next Ham-
burg. Berlin, Denmark, New York and Philadelphia
take a few. Isampaa lumes are colored in London. In
America the pure white plumes give the best satis-
faction. JosEPH SEXTON.

PANAX (old Greek name, meaning all healing or a
panacea). Aralidcez. A genus of seven or eight species
of hardy perennials none of which is of cultural import-
ance except P. gquinquefolium, Linn., the GINSENG,
which see (Vol. I1I). They have aromatic roots, digi-
tately compound leaves and greenish white flowers in
a terminal umbel. They are all natives of the North
Temperate Zone, mostly in Asia and North American,
For an account of the tender plants heretofore included
in this genus, see Polyscias.

The genus as now defined is distinguished by the
thickish roots or tubers from which arise erect simple
short sts. bearing 1
whorl of 3 digitate
lvs. which have 3
or 5 Ifts.: umbels
terminal and soli-
tary, simple, bear-
ing £han whlibe or
gree polyga-
mous fls.; calyx ob-
scurely 5-toothed;

stamens 5,
nating with })etals;
styles 2 or 3: fr. a 2-
or 3-seeded little
drupe. Two species
are native in the
eastern U. S. and
Canada. P. gquin-
uefdlium, Linn.
?Gimeng uinque-
,2 bstl' um, ? eﬁd .
ralia quinquefolia,
Decne. & Planch.).
GINSENG, growing in rich woods Que. to Minn. and
south to Ala.: about 1 ft. high from a more or less branch-
ing thick root: Ifts. usually 5, stalked, the basal pair
much smaller than the others, all ovate or obovate,
dentate, acuminate: peduncle an inch or two long,
bearmg a 6-20-fid. umbel; styles usually 2: fr. bright
red. P. trifolium, Linh. (Ginseng trifolium, Wood.
Ardlia trifolia, Decne. & Planch.), Grounp-Nur
(Fig. 2740), native in moist mostly low or flat woods,
Nova Scotia to Iowa and Ga.: delicate little plant about
6 in. high, with a deep globular blackish tuber or root
about ¥4in. diam.: Ifts. mostly 3, sessile, oval to oblance-
olate, obtuse, serrate: ﬁ)eduncles an inch or two long,
bearing a few whitish often moncecious fls.; styles
usually 3: fr. 3-angled or 2-sided, {)ellowish. An attrac-
tive but not showy early spring bloomer, suitable for
colonizing in moist shady places. L. H. B.

PANCRATIUM (Greek, all-powerful; referring to sup-
posed medicinal value). Amaryllidicez. Attractive
summer- and winter-flowering bulbs, bloomed inside or
some of them grown outside in mild climates with
protection.

Very like Hymenocallis, being the Old World repre-
sentatives of this group, differing botanically in having
many superposed ovules in each cell rather than (as in

2740. Panax trifolium.
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Hymenocallis) 2 basal collateral ovules. Bulb tuni-
cated: lvs. linear to lorate, mostly appearing with the
fls., the latter in an umbel terminating an erect solid
mostly stout scape or peduncle and white or greenish;
perianth funnel-shaped, with a long tube, the segms.
equal, short and spreading or ascending; stamens
inserted at the throat of the ‘Hfria.nth and joined by a
web or cup: fr. a loculicidally 3-valved caps. with

2741. Pancratium: types of three sections.

At the right, the short perianth-tube and small staminal cup of
P. illyricum. At the left, the relatively short tube and large cup of
P. maritimum. At the top, the long tube and small cup of P. vere-
cuvéduml.‘.to which P. tortuosum is very closely allied. (From B.M.
and B.R.)

angled black seeds.—Species 14 or more in the Medit.
region, eastward to India and southward in Afr. Pan-
cratiums and hymenocallis, sometimes called spider-
lilies or spirit-lilies, form a beautiful group of bulbs,
hardy or tender, some blooming in winter, others in
summer, and all characterized by the beautiful floral
structure known as a staminal cup. This cup is white
and has the texture of petals. It is fringed or toothed
in a great variety of ways. The filaments growing out
of the cup are long or short. The perianth-segms. are
usually long, slender, and gracefully recurved.

The species of pancratium, coming as they do from
Africa, southern Asia, and southern Europe, in most
cases need a high temperature while in growth and a
period of rest after flowering. The ‘“‘rest’’ is secured by
placing them in a house where there is plenty of ventila-
tion and a cooler temperature. Gradually withhold
water, giving only just sufficient to keep in a life-like
state. The bulbs should be kept in this semi-dry state
through the winter. After the middle of January, they
may be repotted or have a top-dressing. For a compost
use a g strong loamy soil four parts, well-decaye(i
cow-manure one part. en the roots get well throu,
this compost, liquid manure will be use%ul once a week.
Those bulbs that do not need repotting may have some
of the old compost removed, but care must be taken
not to injure any of the roots. They mag'onow be placed
in a house with a night temperature of 60°. As growth
progresses, the temperature may be increased at night
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to 65° or 70° and at day, with sun, from 80° to 85°.
Keeﬁ well up to the glass so their growth will be as
stocky as possible. In their growing season, they will
consume large quantities of water, and they should
never become entirely dry at the roots. Give plenty of
syringing in brifxt weather, and ventilate so a8 to keep
temperature right. When they show flower, they may
be given a drier and more airy house. For a winter
temperature, 50° to 55° will be high enough, with
about 10° increase with sunshine.—Pancratiums can be
increased by offsets and seed. The offsets may be
separated from the parent plant and placed" rather
close in pans in a light mixture of equal parts of leaf-
mold, peat, and sand, given good i . When
they have made a few roots, they may be potted up
into small pots and grown on. When sowing aeedélflre-
pare some pans by giving plenty of drainage and filling
with a mixture of leaf-mold, geat., and sand, screening
some of it fine for the top. Sprinkle the seed all over
the surface and cover with the fine mixture, press
firmly and give ordinary stove temperature. ain-
tain an even moisture with these pans. When they
start to come up, place well up to the glass. When
large enough, prick out into other pans or flats, using a
heavier compost. Pot off when larger and grow without
rest through the winter. In the spring they will require
5- or 6-inch pots. Their management from this on will
be that already mentioned. Give light fumigations
often in order to keep down aphids and thrips. Scale
and mealy-bug, which often get into the axils of the
eaves, can be removed by the use of a soft brush.
(J. J. M. Farrell.)

A. Perianth-tube 86 in. long.

B. Segms. more than 2 in. long.
tortudsum, Herb. Bulb globose, 2 in. or less diam.,
with long cylindrical neck: lvs. 6-12, linear, spirally
twisted, 1 ft. or less long, with the fls., the latter 24
in an umbel: perianth-tube 5-6 in. long, the segms.
linear and ascending, greenish; staminal cup over 1 in.
long, distinctly toothed between the short free tips of
the filaments. Autumn and winter. Arabia and Egypt.

BB. Segms. 114 in. long.

verecfindum, Ait. Fig. 2741. Bulb globose, 2 in.
diam., with long cylindrical neck: lvs. 6-10, sword-
shaped, ap ing with the fls.: peduncle compressed,
1 ft. long; fs. 2-6, white, with greenish tube, fragrant;
tube 3—4 1n. long; segms. linear; staminal cup or corona
1 in. or less long, bifid between the free filaments.
India. B.R. 413.

AA. Perianth-tube 1-3 in. long.
B. Staminal cup small, 3-4 lines long.

ilifricum, Linn. Fig. 2741. Bulb very large: lvs.
5-6, strap-shaped, glaucous, 1}4-2 in. wide, appearing
with the fls.: scape 1 ft. or more long; fls. white, 6-12
in a centripetal umbel; perianth-tube 1 in. long, green;
segms. 114 in. long; staminal cup with long narrow,
2-cut teeth; free portion of filaments 6-9 lnes long:
seeds not compressed. Summer. Corsica, Sardinia,
Malta, S. Italy. B.M. 718. Gn. 48, p. 246.—Hardiest,
commonest and perhaps the best.

BB. Staminal cup large, 1 in. long.

marftimum, Linn. Figs. 2741 and 1936, Vol. III.
Bulb globose, 2-3 in. diam. and with a neck: lvs. 5-6,
linear, glaucous, persistent, becoming 2-214 ft. long:
fls. white, very fragrant, 5-10 in an umbel on a com-
pressed scape or peduncle; perianth-tube 2-3 in. long;
segms. linear, 114 in. long, ascending; staminal cup
very prominent, the teeth short, triangufar and regular;
t]';ef part of filaments 3 lines long. Spain to Syria.

.R. 161.

P. Amdnczs, Ker==Hymenocallis Amances (see suppl. list, p.
1627).—P. aménum, Andr.=H. ovata.—P. calathinum, Ker==H.
calathina.—P. caribkum, Linn.==H. caribea.-—P. corondrium, Le
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Coate==H. occidentalis.—P. frdgrans, Salisb.==H. ovata, but P.
f Willd.=H. caribsa.—P. galvestonénse, Hort., presumably
=E galvestonensis.—P. Hdrrisis, l:lort.‘ is presumably H. Har-
risiana.—P. lhttordle, Jacq.==H. litt is.—P. icd .
rotata probably.—P. osdtum, Mill.=H. ovata.—P. rotdtum, Kers=
H. rotata.—P. unduldtum, HBK.==H. undulata.

WILHELM MILLER.

L. H. B.t
PANDANUS (Latinized form of a Malayan name).
Pandandcez. ScrEw-PINE. Tropical plants often

attaining the size of trees, and remarkable for their
gtilt-like aérial roots, and the perfect spiral arrange-
ment of their lozf sword-shaped leaves. They are
planted in tropical and subtropical regions, and are
also grown as pot and tub specimens for greenhouse,
residence, veranda and lawn decoration, where their
mmred foliage gives them a formal decorative

ter.

The family Pandanace® comprises 3 genera
(Warburg, in Engler’s Das Pflanzenreich, IV:9
[bft. 3] 1900) : Sararanga, with 2 species, in the
3. Sea Isls. and Philippines; Freycinetia, more
than 100 es, from Ceylon to Phili;g)ines,
Austral., New Zeal.,, and Hawaii; Pandanus,
with probably 250 species now described, in
Trop. Afr., India, Austral., islands of the Indian Ocean
and the Pacific. Pandanus comprises small trees or
shrubs, erect or rarely prostrate, usually forked, the
trunk annular, often producing aérial roots: lvs. Linear
and acute, commonly sharp-dentate or prickly on mar-
gin and midrib, the base usually vaginate but not
petioled: fis. dicecious, in axillary or terminal spadices
the male spadices branched, the female always terminal
and racemose or solitary, the leafy spadix-bracts usually
colored; perianth none; stamens many in male fls.,
the filaments free or connate; staminodes in female fis.
small or none, the ovary free or joined to those of
adjacent fs.; ovule solitary and erect: fr. a syncarpium
of free or connate woody or fleshy dmﬁes, some-
times large (1 ft. Iong) and cone-like.—The screw-
pines are characteristic plants in many tropical regions
with lonﬁ ringed trunks, bracing roots, and crowns of
dracena-like foliage. The lvs. of some species are used
in manufacture of bagging and in other ways, and of
some kinds the frs. are eaten. Some of them have very
fragrant fis., and of others the frs. or other parts are
fetid. Two species are important in cult., P. Veitchii
and P. wtilis, the former variegated, the latter not.
(See Figs. 2742-2744.) Young plants of these are
amongst the most popular foliage plants for home
decoration. They are especially suited for fern-pans
and table-decoration. They are grown to a very large
extent by wholesale florists and palm specialists.
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Every conservatory has them, and occasionally P.
utilis is grown to a considerable age and height for the
sake of a perfect specimen of the spiral habit of growth
on a lﬁe scale, a?eSee Fig. 2743.) Some of the species
have red- or purple-tinted lvs., but these appear not
to have become popular. In the tropics, P. wtilis is
as valuable to the natives as many palms.—The frs.
are edible, and the roots furnish fiber for ropes, baskets,
mats and hats, as do also the lvs. which are used in
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2743. Pndnuuﬁlh. A young screw-pine just beginning to show
the spiral character.

making paper and nets. The numbers of species in
commercial cult. are very few, although many names
occur in horticultural literature. Without fis. and frs.,
it is difficult to know what species are actually in cult.
or how accurate may be the popular descriptions and
illustrations. For the same reason it is impossible to
construct an accurate botanical key that will be of
ractical use to the %:rdener. Some of the good garden

inds are unplaced botanically, particularly the varie-
ated or stnped-lvd. kinds, which are sterile or the
ructification 1nsufficiently studied.

Pandanuses are among the best decorative plants
and they are not difficult to manage when grown under
favorable conditions. They are usually at home in
palm-houses, and some of the species may be treated as
semi-aquatics in victoria tanks. As a rule, they thrive
in much heat and with plenty of water. From the
latter part of January on, these plants become active
in growth. It is at this time that one must make the
atmosphere of the house more congenial in the way of
supplying abundance of atmospheric moisture. To
supply this condition, damp down the benches, paths
and under the benches two or three times a day in
bright weather. Before they have made too much head-
way any necessary repotting should be done, such as
renewing with new compost or shifting into larger pots.
A good compost to use 1s fibrous loam four parts, well-
decayed manure and leaf-mold one part each, with
enough sand added to give it a porous texture. See
that the pots have plenty of drainage and pot firm
enough to get the new compost well around the roots.
In February and on, as the days become longer and the
sun more powerful, they will require more water at
the roots, with frequent syringings. The temperature
may be increased from 60° to 65° at night, and in late
spring and summer they will need a night temperature of
70° with a rise of 10° to 15° in bright weather. During
summer when the sun is powerful, they will need a
little shade, but only enough to hold them in good
color as they like plenty of diffused sunlight at this
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period. In autumn, winter and spring, they like plenty
of sunshine. When autumn comes, do less watering
and syri , as root-action is becoming less active.
To keep them in good health, it is very important to
use great care in watering them in the winter months,
as any unskilful or careless watering will surely cause
ruin. Also give ventilation strict attention at all times.
—Most of the species of pandanus can be increased
from suckers, that are more or less produced from the
main stem. These may be taken off and a few of the
bottom leaves removed, and placed singly in small pots,
using a mixture of loam, peat, and sand in equal parts.
Plunge in a warm propagating-bed where they may
have a brisk bottom heat. The best time to increase
this stock is after January. Some species are grown
from seed. Seeds may be sown whenever they can be

secured fresh, which 18 usually in the spring. Sow the-

seed in pans in a mixture of loam, peat, and sand in
equal parts. Cover and press firmly. Keep moist, but
not in a soaked condition. It will aid the germination
to soak the seed twenty-four hours in tepid water. Give
plenty of heat and keep shaded and they will germinate
without much trouble. When large enough, pot off
and keep on shifting and wﬁow under the above cul-

tural directions and they form good stocky plants.
(J. J. M. Farrell).
INDEX.
Baptistii, 3. horridus, 12. Py , 10,
Blancos, 6. javanicus, 2, 6. reflexus, 14.
Boryi, 6. vis, 6. i, 6.
Candelabrum, 2, and leucacanthus, 6. Rumphis, 6.
suppl. list. Linnai, 6. Samak, 6.
caricosus, 13. Loureiri, 6. 8anderi, 4.
Chamissonis, 6. maurilianus, 8 sativus, 8.
distichus, 8. Menziesis, spinifructus, 12,
lasis, 6. Mooret, 7. apiralis, 6.
1281 hatus, 6. tectorius, 6.
s\formis, 8. odoratissimuas, 6. urophyllus, 12.
orsteri, 7. odoratus, 6. utilis, 8.
Fosterianus, 7 odorifer, 6. Vandermeeschii,15.
furcatus, 12. ornatus, variegatus, 2.
inifolius, 10, 11. pacificus, 5. Veitchii, 1.
eterocarpus,

A. Foliage striped or marked with white or yellow.

1. Veitchii, Hort. Fig. 2742. Lvs. 2 ft. long, broader
than in the common P. wtilis, somewhat recurved,
spiny-toothed, dark green in the center, margined with
broad bands of white or silvery white, the apex long-

2744. Pandanus utilis. Young plant of & narrow-leaved
graceful form.
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acuminate. Polynesia; intro. by Veitch in 1868. A.F.
4:570. F. 1871, P: 177. Gn.'2, p. 501. G. 9:176;
23:565. G.L. 26:177. Gn.W. 23, suppl. May 12. G.W.
2, p. 389; 5, p. 391; 11, p. 241; 12, p. 414,—Perhaps a
form of P. tectorius.

2. variegdtus, Miq. St. branched, emitting roots:
lvs. narrow-lanceolate, very narrowly attenuate or
even filiform above, pale green, striped or variegated
with white or pale green or the younger ones all white,
the prickles or spines whitish and purplish. Polynesia.
—Probably plants cult. as P. javanicus and P. Can-
delabrum var. variegatus belong here.

3. Béptistii, Hort. A leafy short-stemmed plant:
lvs. narrow, nearly 1 in. wide, curved, unarmed, long-
acuminate, iongitudinally lined or striped with whiti
or yellowish. S. Seas, probably in New Britain Isls.
R.H. 1913, p. 141. G.W. 14, p. 422. Gn.W.9:581.—

Said to be a rapid grower.

4. Sénderi, Hort. Habit tufted, the st. being short:
lvs. 30 in. long, with minute marginal spines, not unlike
those of P. Veitchii but of denser habit, and_differing
much in the variegation, which in this case is golden
yellow, and in place of being confined to the margin, or
nearly so, it is distributed in narrow bands of yellow and

n in alternation throughout the length of its If.

imor, Malay Archipelago. G.C. III. 23:249. R.H.

1898, p.230. G.21:606. Gn.W.25:123. G.W. 11,

P, 242 RB. 24, p. 180. G.M. 41:086. A.G. 19:455
:189. A.F.16:887. F.E.13:111.—Said to be a rapid
grower.

AA. Foliage green, or at least not variegated or striped.

B. Spines on lf.-margins relatively small or short (some-
times wanling).

5. pacfficus, Hort. Lvs. broad and dark green, shi-
ni%g, abx;ulftly narrowed to a tail-like apex, the margins
with small fine spines. Pacific Isls. G.W.1 ca.lP 243;
15, p. 597.—Apparently not placed botanically, but
said to be distinct and a very useful plant.

6. tectdrius, Soland.(P. odoratissimus, Linn. f. P.odor-
dtus, Salisb. P.odorifer,O.Kuntze). Height 20 and more
ft., much branched, the trunk commonly flexuose and
supported by aérial roots: lvs. light green, 3-5 ft. long,
linear-lanceolate, abruptly produced into a long int,
glaucous; spines short, white. S. Asia, islands of Indian
and Pacific oceans, Austral., Philippines. G.C. III.
17:14; 32:194, 195.—A scent which is much esteemed
in Java is said to be obtained from the male fls. A
variable cies to which many names belong, as P.
Javdnicus, Hort., P. spirdlis, R. Br., P. Blancdt, kunth,
P. leucacdnthus, Hort., and P. Boryi, P. Chamissonis,
P. Dovglasti, P. Linnati, P. Louréiri, P. Ménziesii, P.
Rhetdii, P. Rﬁmghii, Gaud. Var. lavis, Warb.
(P. lzis, Kunth. P. moschdtus, Miq.), has somewhat
glaucous and unarmed lvs. 6 ft. or more long, with a
very lonﬁ-acuminate apex. Var. Samfk, Warb. (P.
Samdk, Hassk.), has narrow subulate-acuminate lvs.,
with margins and keel bearing slender whitish spines.
P. tectorius is common in the Philippines near the sea
and along tidal streams, and horticultural varieties are
cult. in Manila.

-7. Férsteri, Moore and Muell. (P. Fosteridnus, Hart.
P. Modrei, F. Muell.), Habit of P. fectorius: tall, to 30
ft., branched at top, with aérial roots: lvs. to 3 ft.
long and 2 in. or more wide, short-appressed-spinulose.
Lord Howe's Isl.

8. utilis, Bory (P. distichus, Hort. P. flabelliférmis,
Carr. P. mauritidnus, Hort. P. safivus, Thouars).
Figs. 2743-2745. The best-known species: attains 60 ft.
inﬁadagascar, where it i8 native: branching: lvs. glau-
cous, erect, 1-23{ ft. long, 3 in. wide, spines red. I.H.
7:265. B.M. 5014 (as P. Candelabrum). R.H. 1866:
270. A.F.4:571. F.E.15:592. G.W.15, p. 597.—
Cult. in tropics; lvs. used in making of bags, baskets,
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mats, and other articles. Juvenile specimens with
curving lvs. 114 ft. or less long, may be known as P.
elegantissimus or by other names.

9. heterocirpus, Balf. f. (P. orndtus, Bull). Branch-
ing tree, to 20 ft., with slender trunk, very numerous
roots and spreading branches: lvs. lanceolate-acuminate,
dilated and clasping at the base, erect-spreading,
leathery, strict, greenish, often somewhat glaucous at
the base, rather flat margin covered with small red,

274S. Pandanus utilis. An old screw-pine in the tropics.
(Adapted from ‘‘The Garden'’)

slightly incurved spines; lower midrib furnished from
the middle with distant spines of the same character.
Mascarene Isls. 1.H. 19:97.
10. #2us, Thouars. Low spreading shrub, not
over 2 Et. high in the center, but sending out from the
numerous horizontal, rooting, annulated branches:
Ivs. about 1-114 ft. long, spirally arranged in 3's, linear-
subulate, with a clasping base; margins and keels
fringed with small fuscous spines. Madagascar. B.M.
4736.—Said sometimes to be cult. as P. graminifolius.
11. graminifdlius, Kurz. Lvs. 12-18 in. long by 34
lines wide, glaucous beneath: marginal and carinal
spines minute, straight. Burma, and the true species
perhaps not cult.; see No. 10. P. graminifolius of the
trade has never been carefully distinguished from P.
pygmarus, and, according to Nicholson the garden plant
under this name is a species of Freycinetia. F.R.2:388,
where Taplin says it has a tufted much-branched habit,
dark green lvs. about }4in. wide, not so stiff as most
species; spines short, whitish. Gn.W. 20:446. G.W.

11, p. 245.

12. furcd Roxbg. (P. hérridus, Blume. P.
spinifrictus, . P. urophyllus, Hance). Tree,
attaining 3040 ft., branched, with aérial roots at base:
Ivs very long, attaining 6-9 llt.., about 3 in. wide, some-
what glaucous beneath, the margins and keel with dis-
tantly thick spines; apex long-acuminate. India. R.H.
1879:290; 1881, pp. 174, 175.

13. cuu:bsusl Kurz. Low, cespitose: lvs. 5-8 ft. by
about 2 in., glaucous bene’ath; margins and dorsal
costzz densely spinulose-serrate, the spines very small
and acute. Java. R.H. 1878, p. 405.
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BB. Spines disagreeably long.

14. refléxus, C. Koch. Tree, about 15 ft., branched,
the trunk 3-6 ft. tall: lvs. reflexed, acute, 5-6 ft. long,
dark n, shining; spines long, whitish, those on the
midrib of the lower side reversed. E. African Isls,
F.R.2:387. G.W. 11, p. 245.

15. Vanderm@eschii, Balf. f. Tree, to 20 ft., much
branched: lvs. stiff, suberect, 216-3 ft. long, 114-2 in.
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broad, very glaucous; margins red and thickened; spines
atronﬁ, ; midrib red, prominent, spiny. Mauntius.
G.C. 11I. 18:237.

P. amaryllifdlius, Roxbg. Plant small and diffuse, supported by
albrial roots: Ivs. linear, somewhat 3-nerved, the apex somewhat
dilated, little spinose-serrate. Probably Malayan. C.L.A. 19:131.
G.W. 11, p. .—P. Budyei, Wildem. Lvs. rather broad, robust,
with sharp claw-like prickles on margins and keel, said to be a
beautiful decorative plant. Congo.—P. Candeldbrum, Beauv.
CANDELABRUM TrER. CHANDELIZR TREE. Tree, atu'mint 30 ft.,
the lower branches horisontal and upper erect: lvs. 3 ft. by 2 in.,
dark green and glaucous, strongly toothed; spines brown. Trop.
Afr. B.M. 5014, under this name is P. utilis.—Not advertised in
Amer., but for the popular variegated form, see No. 2.—P. Houl-
létvi, Carr. Height 7-8 ft. in the wild, simple, with aarial roota:
lvs. many, the blades linear and grad acuminate-poin
lomelt:ir!l:u 8 ft. lo:" and d‘ul:‘ brond.ty::l:d small curved brown or

urplis| ines, surface n, ti -red, or young
gn:lp purple.  Singapore. B.M., 8197. R..I:I’?pl , P. 21&—1’.
luzonénsis, Merrill ProbnblK the species reported in 8. Fla. as
P. lusonicus: tree, 25 ft., with erect trunk much branched above:
lvs. to 6 ft. long and about 1 in. wide, loe?- and narrow-acuminate,
the margins strongly antrorsely toothed, and with stout curved
spines. Philippines.—P. nitidus, Kurs=P. stenophyllus.—P.
yllus, Kurs. 8hrub, 6-8 {t., with many prop-roots: lvs. 2-3
ft. or more fong, 1 in. wide, -hinilw. the margin and keel remotely
glale. spinulose-serrate. Java. G.W. 11, p. 242.—P. Warrinidnus,
ort. Lvs. narrow, stra , recurved, dark olive-green, with
irregular awl-shaped teeth. bitat L.H.B i

PANDOREA (Pandora, Greek mythological name).
Bignonidcez. Ornamental woody vines grown for their
beautiful flowers and also for their handsome foliage.

Evergreen shrubs, climbinug without tendrils or roots:
lvs. opposite, odd-pinnate; lfts. entire or serrate: fls. in
axillary or terminal few- or many-fld. panicles; calyx
small, campanulate, 5-toothed; corolla funnelform-
campanulate, with imbricate lobes; stamens included,
with spreading superposed anther-cells; disk thic
ring-like; ovary linear, the seeds in many series:
oblong, with thick not keeled valves; seeds broadly
elliptic, winged.—Five ﬁecies from Austral. to Malay
Archipelago and in 8. Afr. Formerly usually included
under Tecoma.

The pandoreas are vigorous-growing vines or lianas
with handsome evergreen foliage and beautiful white or
pink rather large flowers. They can be grown outdoors
only in the southern states and in California and stand
few degrees of frost; in the North they are sometimes a
cultivated in the greenhouse. They require rich sod
and sunny position. Propagation is ;)goseeds and by
g"r:laenwood cuttings under glass. See Bignonia for
culture.

The wonga-wonga vine, P. australis, is rather diffi-
cult to grow on hig%n pine-land, as it needs a soil rich in
humus. In rich soil, however, and liberally fertilized,
itisa rax’xllvgant grower with beautiful dark green glossy
foliage. e flowers are interesting but comparativel
sm:lie and not showy. However, the species is wortx
cultivating for foliage alone. It must be well taken care
of and weﬁ watered during the dry spring months or it
will dwindle away in a very short time.

P. Ricasoliana, from Natal and Caffraria, demands a
very rich soil and a heavy mulch of stable manure. Its
leaves easily droP from the woodf' branches after a
cold night, and 6° or 7° of frost kill the plant down to
the groumi. For this reason the vine should be banked
with dry sand every fall and if killed down to the bank-
ing it must be cut off immediately or the entire plant
w&l be lost. Plants raised from seed received under
the name of Tecoma Ricasoliana, from Italy, are much
hardier and more floriferous than those obtained from
seed imported from South Africa, but the flowers of
both are exactly alike. In order to flower profusely,
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this species must be planted in the full sun. It usually
requires a few years before it starts into a vigorous
wth, and it rarely flowers before its fifth year or
ﬂ?ore it has attained considerable size. In l¥lorida,
P. Ricasoliana should be E_lanted on tall stumps, or
on arbors and sheds by itself, never mingled with other
species. (H. Nehrling.)
A. Fls. white: lfts. 3-9.

austrilis, Spach (Bignonia Pandorz, Sims. Técoma
australis, R. Br.). WongA-WonNGA VINE. Evergreen
high-climbing shrub: lvs. odd-pinnate; Ifts. 3-9, elliptic-
ovate to ovate-lanceolate, acuminate but bluntly
pointed, entire or sometimes
coarsely crenate, shining above,
glabrous, 1-214 in. long: panicles
many-fld.; corolla funnelform- % #
campanulate, with 5-lobed \q
spreading limb, yellowish white,
spotted violet in the throat, 3{in.
long: fr. oblong, pointed, 2-3 in.
long. Spring. Austral.
B.M. 865. Gn. 27, p.
94. Var. rdsea, Hort.
Fls. light rose-colored.
—“Young plants and
articularly

ave the lvs. very
finely cut, nearly of
the appearance of a
fern and are in this
8 sometimes known
as Tecoma filicifolium
or Campsidium filici-
folium; when getting
older they change en-
tirely.”— ceschi.

jasminoides, Schu- ¥
mann (Técoma jasmi-
noldes, Lindl. Bignonia
jasminoides, Hort.).

OWER PLANT OF AUs-
TRALIA. Evergreen
climbing shrub: lvs.
odd-pinnate; lfts. 5-9,
almost sessi_ie, ovate to lanceo-
late, acuminate, but bluntly

inted, entire, glabrous, 1-2 in.
ong: panicles rather few-ﬂd.;
corolla funnelform-campanulate,
the large spreading 5-lobed limb
with crenate lobes, white, some-
times suffused with pink, usually
rosy pink in the throat, 1}5-2
in. long; calyx small, 5-lobed.
Aug.—Oct. B.R. 2002. B.M.
4004. P.M. 6:199. R.H. 1895,
f. 109. Var. &lba, Hort., has
arger white fls.

AA. Fls. pink: lfts. 7-11.

Ricasoli Baill. (Técoma
Mackénii, . Wats. Técoma
Ricasolidna, Tanfani). Evergreen climbing shrub: lvs.
odd-pinnate; Ifts. 7-11, short-stalked, elliptic-ovate,
acute or acuminate, serrate, dark green ve, pale
beneath, glabrous, about 1 in. long: fls. in loose,
tqrmmai panicles; corolla funnelform-campanulate,
with spreading 5-lobed limb, light pink, striped red,

labrous inside and outside, 2 in. long; calyx 5-toothed:
r. linear, terete, 10-12 in. long. S. Afr. G.W. 2:343,
346. J.H'S. 39, p. 12, fig. 15.

Brycei, Rehd. (Técoma Brycei, N. E. Br. Técoma
Reginze .§dba’, Franceschi). Evergreen climbing shrub:
Ifts. 9-11, stalked, lanceolate, acuminate, entire, gla-
brous, 1-2 in. long: fls. in large terminal panicles, slen-

2746. Panicum
virgatum.
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der-pedicelled; calyx glandular; corolla funnelform-
campanulate, abruptly contracted at the base, light
pink, netted with crimson, yellow in throat, tube 114
1n. long, hairy inside, limb spreading, about 2 in. across.
Oct.-March. Rhodesia. G.C. III. 39:344.

ALF N
PANICULARIA: Glyceria. RED REHDER

PANICUM (old Latin name of Italian millet, Setaria
italica). Graminez. Annual or perennial grasses with
usually flat blades and paniculate inflorescence.

Spikelets with 1 terminal perfect floret and below
this a second floret which may be staminate, neutral or
reduced to the sterile lemma; fertile lemma charac-
terized by being of a much firmer texture.—An immense
genus of grasses scattered over the world, especially in
the tropics. Several hundred cies have  been
described, while conservative authorities place the
number at about 300. Their importance as forage
grasses is very insignificant when the number of species
is taken into consideration. This is largely from the
fact that the s%ecies, as a rule, are not gregarnous, and to
the fact that they are not well represented in the mead-
ows and prairies of temperate and northern regions.
Guinea-grass and para-grass are, however, important
forage grasses of the warmer regions.

A. Plant annual.

capillare, Linn. OLp WitcB-GRrass. A
common native annual grass and weed, has
been recommended for cult. on account of
its ornamental purple panicle, which is
ample and loose, the spikelets being borne
on slender hair-lhke pedicels. R.H. 1890, p.
525; 1896, p. 572. Dept. Agric., Div. Agrost.
Bull. 17:34.

milidceum, Linn. TrRUE MILLET. BroOOM-
CORN M1LLET. HoG MILLET. A tall annual
(34 ft.), with soft lvs., grown for fodder,
but not in common use in this country:
spikelets large, in a rather compact droop-
ing panicle. Dept. Agric., Div. Agrost.,
Bull. 20:37. t. from prehistoric times.
Grown somewhat extensively in China and
Japan, and S. E. Russia. Native country
unknown, but probably E. Indies. More fully dis-
cussed in Dept. Agric., Farmers’ Bull. No. 101. What
is usually grown in the U. S. under the name of millet
is Setaria italica and its varieties.

texdnum, Buckl. CoLorADO-GRASS. TEXAs MILLET.
Commonly decumbent at base and rooting at the lower
joints: cufx,n.s stout, 2-6 ft.: foliage softly hairy: panicle
narrow, the large, pointed, hairy spikelets somewhat
crowded: seed cross-wrinkled. Dept. Agric., Div.
Agrost., Bull. 7:50.—The common name refers to the
Colorado River of Texas where the species is native.
Sparingly cult. in the southern states.

AA. Plant perennial.
B. Blades long and narrow, not plicate.

irgatum, Linn. Fig. 2746. An upright grass with
st.i?;ﬁxlms, 2-6 ft. high, and with stout scaly rootstocks:
spikelets in loose, compound panicles, usually more or
less purplish, sharp-pointed; first glume half as long as
spikelets, 5-7-nerved, second glume and sterile lemma
of about equal length, 5-7-nerved. Native throughout
U. S. except in the extreme W. R.H. 1890,p. 525; 1896,

.572. Gn. 148» 215; 29, p. 235; 37, p. 245. G.10:103.

J)t. Agric., Div. Agrost. Bull. 7:60. A hardy peren-
ni usej for ornamental purposes.

méximum, Jacq. GUINEA-GRrass. Four to 8 ft., or
sometimes taller, forming dense tufts: culms robust:
nodes hairy: sheaths more or less hirsute; blades 20-30
in. long: panicle 1-2 ft. long, the long stiff branches
arranged 1n whorls; spikelets short-pedicelléd, smooth,
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rather glossy, the seed minutely cross-wrinkled. Native
of Afr., early intro. into the W. Indies and Trop. Amer.
—Cult. for forage in the Gulf States.

barbindde, Trin. (P. mélle of authors, not Swartz).
PARA-GRrass. Strongly stoloniferous, as much as 20 ft.
long: culms decumbent, rooting at the joints, 6-10 ft.
In;g, robust: sheaths more or less hairy, the blades
smooth, 6-20 in. long: panicles 8-15 in. long, consist-
ing of numerous ascending racemes with rather crowded
epikelets.—Intro. from Brazil. P. numididnum, Lam.,
is a closely related species of the E. Indies, sometimes
confused with true para-grass.

BB. Blades an inch or more broad, pli-
cale: panicle narrow, the spikelets
tnterspersed with bristles.

sulcitum, Aubl. A tall perennial,

4-6 ft., native of Trop. Amer.: lvs.

large, 1 in. or more broad, somewhat

hairy, conspicuously plicate: panicle
narrow, about 1 ft. long, with many
ueendi.:ﬁ branches, i short~
redioell spikelets throughout their
ength, and also scattered bristles;
spikelets pointed; lower glume half
second glume two-thirds the length o
the stenle lemma and fertile floret, all
strongly nerved.— This and the next
gpecies belong to the section Ptycho-
ggyllum. which is better referred to
taria.
palmifdlium, Willd. (P. plicdtum of
authors, not Lam.). Pm-&lms. Fig.

2747. Resembles the preced'u:i, but

lvs. broader and nearly smooth, the

anicle larger and more bristly: spike-
ts similar. G. 3:101. Gn. 12, p. 517;

31, p. 487; 37,p.245. R.H. 1862, p. 290.

—A variega form is figured in F.S.

17:1743—44 under the name P. foliis

niveo-ritlatis. Cult. in the S. for orna-

ment. Native of E. Indies. Woolson, of

Passaic, N. J., says it grows 4-6 ft. high

in the hardy border and makes a fine,

stately ; useful for winter bou-
quets. grass is known in the trade

as P. plicatum or less commonly as P.

excurrens, but the real P. plicatum,

Lam., through an allied species, is a

smaller, narrower-lvd. plant of no par-

ticular beauty and unknown in cult. The
true P. excurrens=P. plicatum, Lam.
P. otrosanguincum of lists is apparently

Pennisetum Ruppellii.—P. Crus-gdlli==Echino-

chloa. — P. frumentd == Echinochloa.— P.

germdnicum==8etaria.—P. variegdtum==Oplis-

menus Burmannii. A § HircHCOCK.

PANISEA (Greek, entirely like, refer-
ring to the fact that the labellum is
like the other floral parts). Orchiddcez.
Epiphytic herbs, densely cespitose:
sepals and petals somewhat similar, narrow, free; label-
lum narrow, with along sigmoid-flexuous claw; column
slender, broad-winged above; pollinia 4, almost with-
out appendages.—About 4 species in the Himalayas
an
lucent yellowish green fls.; with 3 yellow calli on the
disk tipped with brown, has been grown in botanic gar-

PANSY. A favorite garden perennial, commonly
grown as an annual; prized for the beauty and indi-
viduality of its flowers. The gmn.sy is everywhere a
familiar flower. There is much character in it. The
flower is often likened to a face. It appeals to personal
feeling. In fact, the word pansy is only a corruption of

2747. Panicum

d Assam. P. tricallosa, Rolfe, having pale trans- -
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the French pensee, meaning thought. The old folk-
name, h , 18 also associa with the familiar
lace which the plant has occupied; it signifies remem-
rance. The pansy is one of the oldest of garden
flowers. Parkinson mentions it as a flower-garden
subject in 1629. When critical study began to be given
to the kinds of plants, the y was so distinct from
wild species that its specific indentity could not be
determined with precision, and, in fact, this is the case
to the present day. It is generally considered, however,
that it has descended from Viola tricolor (see Viola)
a small perennial violet native to the cooler parts of
Europe. In its nearly no! or un-
improved forms, Viola tricolor is now
grown in gardens. (Fig. 2748.) Itisa
most interesting plant, because hand-
some-flowered and variable. The flow-
ers of this violet usually have three
colors or shades, mostly blue, whitish
and yellow, but in the different varie-
ties one of the colors strongly predomi-
nates. A form with very small and
inconspicuous flowers (var. arvensis)
has run wild in many parts of the
country.

Pansies are perennial, but they are
grown practically as winter or spring
annuals. Commercial growers sow
the seeds in fall, and sell great quanti-
ties of the seedling plants before win-
tersetsin. These g ts are flowered
in frames or cold greenhouses, or
they are planted in the open for
spring bloom. Plants are also started
indoors .in late winter for spring
bloom. Pansies delight in cool, moist
weather; hence the American sum-
mer i8 not to their liking, and they

ofteﬂn;gerish. A new stock of plants 18
sta every year.

The modern improved pansies run in
strains or families rather than in defi-
nite varieties. These strains are main-
tained at a high grade by the best
cultivation and the closest attention to
selection. The seed of the best strains
i8 necessarily expensive, for it repre-
sents much human care. The stock
usually runs down quickly in other
hands. It should be renewed from
the seed-breeder each year if the best
results are to be maintained. These
fancy and high-bred strains require
extra care in the growing. Most of the
best strains are of European origin.
They are usually known by the name
of the breeder. The chief points of
merit in the high-bred pansy are size of
flower, brilliancy of coloring, arrange-
ment of colors. The flowers may be
self-colored (of only one color) or parti-
colored. The parti-colored flowers are of three general
:ﬁxes: two banner petals and three central petals of

erent colors; petals all margined with lighter color;
petals all striped. There are all grades of intermediate
differences. The colors which are now found in pansies
are pure white, purple-black, pure yellow, different
shades of blue, purple, violet, red-purple. Pansy flowers
are now grown 3 inches across. (Fig. 2749.)

With the above account may be compared Gerard’s
description of pansies in 1587. He pictures the hearts-
ease or Viola tricolor with small violet-like flowers, the

tals standing apart from each other. The ‘“‘upright

eartsease,” or Viola assurgens tricolor, is represented
as a stouter and more erect plant, with rounder but
scarcely larger flowers. These are described as follows:
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“The Hearts-ease or Pansie hath many round leaves at
the first comming up; afterward themw somewhat
longer, sleightly cut about the edges, trailing or creeping
upon the ground: the stalks are weake and tender,
whereupon grow floures in form & figure like the Vio-
let, an;i i;;)r the n;)ost
part of the same big-
nesse, of three sundry
g(l)(l);rs,thwhereof 1t
e syrname
Tricolor, that is to
say, purple, 1yellow,
and white or blew; by

reason of the beaut

and braverie of whic
colours they are very
})leasm' g to the eye,
or smel they have
little or none at all.
The seed is contained
in little knaps of the
bignesse of a Tare,
which come forth
after the floures be
fallen, and do open
of themselves when the seed is ripe. The root is noth-

ing else but as it were a bundle of threddy strinﬁs.

‘The upright Pansie bringeth forth long leaves
deeply cut in the edges, sha.rp-sfointed, of a bleake or
pale green colour, set upon slender upright stalks,
cornered, jointed, or kneed a foot high or higher;
whereupon w very faire floures of three colours,
viz., of purple, blew, and yellow, in shape like the com-
mon Hearts-ease, but greater and fairer; which colours
are so excellently and orderly placed that they bring
great delight to the beholders, thougfl they have little
or no smell at all: for oftentimes it hapneth that the
uppermost floures are differing from those that grow
upon the middle of the plant, and those vary from the
lowermost, as Nature list to dally with things of such

beauty.” L. H. B.

Cultivation of pansies.

There are few plants more popular than the pansy.
Every l\;ear the demand for the plants is greater. This
flower has been cultivated for so long that its source
is & matter of uncertainty. As seen at the present day,
it is an artificial production, differing considerably from
any known wild plant.

ansies were probably first improved from the origi-
nal type in Great Britain, where the cool and moist
climate is well adapted to their cultivation, and new
varieties gradually appeared with larger ﬁowers, of
varied colors. For many years, England and Scotland
bore the reputation of %rowing the best pansies. About
forty years ago, three French specialists, Bugnot of St.
Brieuc, and Cassier and Trimardeau of Paris, made
immense strides in developing the pansi, and their
productions were a revelation to the horticultural
world. Such sizes and colors were previously thought
impossible. Trimardeau developed a new race with
immense flowers and very hardy constitution. His
strain, crossed with those of Cassier and Bugnot,
has given a pansy which is superseding the older Eng-
lish varieties. At the present day, Germany and France
lead in introducing new varieties.

It is customary at the present day to make a
careful selection of seedlings for new varieties, also
to propagate by the means of cuttings. The spec-
cialists are devoting much time to the improvement
of the various types and strains. The flowers are being
steadily improved in all points by which pansies are
judged,—size, color, substance and form. Nearly all
of the beautiful colors are to be found among the
giant types, and the care that is being taken in the
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selection of colors makes it reasonably sure that, when
the choicest seed is obtained, a large percen of the
plants will come true to color. The season of blossom-
ing has been extended, the new earx-ﬂowering strains
blooming five or six weeks earlier in the spring than the
old varieties. '

There are many beautiful varieties of pansies and it
is difficult to e a selection, but the most popular
for both amateur and commercial growers are the giant
flowers of the Trimardeau type, the Cassier superb
strain of blotched jes, and the Buqnots. One of
the newer strains is the ‘“Masterpiece,” a very large
flower with curled or ruffled petals, which are so un-
dulated and curled that many of its blossoms appear
to be double. The new upright giant five-blotched
pansy called the ‘“Princess’” by Ernest Benary is entirely
distinct from all other p% strains in its great com-
pactness, its upright and its hardiness. Two
other t; which should be mentioned are the ‘“Orchid
Flowered,” whose delicate orchid colors do not exist in
any other strain; and the ‘“New Early Flowering
Giant” pansy, which blossoms in early March.

It is conceded by European pansy specialists who
have visited the 6nited States that the American

ansy seed planted on the American soil, will produce
Erger and finer flowers than the foreign-grown seed of
the same strain planted on the same soil.

Pansies degenerate very quickly; therefore it is very
important to procure fresh every year from a
specialist. .

The four characteristics of the [)ansy required by the
four leading gansy-growing people are as follows:

Germany: Color, substance, form, size.

Great Britain: Form, color, substance, size.

France: Substance, size, color, form.

America: Size, color, substance, form.

The success of growing a crop of pansies depends
largely on having good fresh seed and on how the seed-

is treated the first six to twelve days; for if pansy
seed becomes dry after once sprouting, it is dead; and
if kept too close, it will damp-off.

A coldframe is a good place in which to sow the
seeds if the boards are not full of fungus; or a box 9

2749. Modern pansies. (Nearly 1§ natural size)
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inches to a foot hish might be made on fresh ground
that is a little sandy and was well manured for a pre-
vious crop; dig and make the soil fine and water it well
befare sowing the seeds. Sow in drills 3 inches apart
and 7 inch deep. One ounce of seed will sow about
300 to 350 feet of drill, or 90 feet if sown broadcast.
Covr the seed ¢ inch deep with fresh sand or sandy
soil, pat down or roll well and give a light watering. The
surface should be dusted with sulfur or gra, ust to
keep the damping-off fungus from starting. Cover with
boards, leaving space for ventilation; or they can be
covered with moss, hay, or straw, being sure to remove
the covering as soon as the seed is sprouted. Pansy seed
will not sprout well if kept above 75°. After sprout-
ing and until they have the second leaves, it is a good
plan to cover them with the thinnest muslin, tacked
on frames. Sashes may be used if well shaded and well
ventilated.

To secure the best results, pai seed should be
sown from July 10 to August 25113{‘ plants for cut-
flowers are wanted, sow the seed the first part of July.
‘The best plants for wintering over in the field for
:E:mgsa]esare from seeds sown from July 10 to 20 in

northeastern states. Five or six weeks after
sowing the seeds, the plants are usually large enough
to be transplanted in the ficld, in good ric%\e ground.
The s0il can hardly be made too rich, and should be
in raised beds so the water will not stand on them in
the winter. Plant 7 or 8 inches apart each way. If
a coldframe is used, from 50 to 250 plants can be set
under a 3- by 6-foot sash. If pansy plants are trans-
planted the first time into the place where they are
wanted to grow, they will have larger flowers; for every
time the roots of a pansy are disturbed, the flowers
will be smaller. Just enough mulch should be a‘pplied
to hide the plants from view after the ground is frozen.
This mulch is taken off as soon as the frost is out of
the ground in the spring.
ere are from 25,000 to 28,000 seeds in one ounce
of pansy . Growers usually allow one ounce of seed
for 4,000 plants. With good fresh seed and great care,
7,000 tt; 380,2‘(1)0 lants sbouldialbe obtained from 821;3
ounce o . For commercial purposes, pansy
should be planted in July and August, but at this time
of the year, it is too hot for the seeds to grow well.
Seeds planted in the fall or early spring will give
double the number of plants and require less care.

If pansies for winter blooming are desired, trans-

&:ﬂt gs soon as the plants are large enough to the
or benches in the greenhouses. They will need
about the same temperature as for violets, 40° to 45°
at night, and 60° in the daytime in bright weather.

Pansies are now being grown very extensively for
cut-flowers in this country.

If wanted for exhibition purposes, keep the pansy
plants in a low temperature till January; some freez-
ing, even, will benefit them. Start them slowly into
growth at a temperature between 30° to 40° at night,
as a higher temperature will diminish the size of the
flowers. A weak solution of guano or hen-manure once
every two weeks will help them wonderfully. During
growth and bloom, maintain a rather low, even tem-
perature, without actual freezing, carefuljy avoiding
extremes in tem ture.

In favored localities pansies designed for early spring
bloom receive no glass protection during winter, the
plants from the ;:::sust sowing being transplanted in
the fall from the -bed directly into their permanent
quarters. Good pansies can be grown out-of-doors with-
out glass protection as far north as Nova Scotia. Gen-
erally, however, it is much better to winter pansies in
a coiiframe, especially the finer strains. Pansies in

bloom should be partially shaded from the hot midday
sun, ?articularly the fancy-colored strains, the petals of
which are more delicate in texture.

CuarLEs Frosr.t
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PAPAVER (old Latin name, from the Greek, of
dubious derivation). Papaverdcez. Porppy. Well-
t{mwn flower-garden plants, of brilliant but short-lived

oom.

Herbs or rarely subshrubs, annual, biennial and
perennial, with milkf' juice, brist(lf' or smooth and often
glaucous: lvs. usually lobed or dissected in a pinnate
way: peduncles lonf, single-fld., the bud usually nod-
ding: fls. red, violet, yellow and white; sepals 2;
petals usually 1; stamens numerous: ovary and caps.
globose, obovate or top-shaped, dehisc'm% under the
vertex E)y transverse pores between the placente, the
openings very
small and valve-
like; this vertex
or flattened some-
times conical top
or cap represents
the combined
radiate stigmas;
placente 4 -20,
projecting into the
center.—Species
;nore ltha.p }‘(1)10,

argely in the
Metfit. region, and
the Armenian-
Persian region and
somewhat east-
ward, with one in
thesouthern hemi-
sphere; Fedde ac-
cepted 99 species
in 1909 in En-
gler's Das Pflan-
zenreich, hft. 40
(iv:104) together
with many botani-
cal varieties and
hybrids. Two or
t! species are
indigenous in W.
N. er. Opium
is made _fromftl}x)e
milky juice of P.
somniferum, which
oozes from shallow
cuts made in the
¥oung capsules.

he seeds have no
narcotic proper-
ties and are sold
for bird food under
the name of “maw
seed.” They also
produce a valu-
able oil. .

Poppies rank among the most popular flowers in
cultivation. From their astonishing range of color, and
from the formidable list of names given below, one
might suppose their botany to be very complicated.
It 1s, however, easy to understand, although the varia-
tion in some of the species is very great. There are
only four species commonly cultivated and these are all
remarkably distinct. They are (1) the opium poppy,
(2) the corn poppy, (3) the Iceland poppy, an (45
the oriental poppy. .

1. The opium poppy, P. somniferum, is one of the
commonest and the most variable. It is annual, of
tall stately habit, and recognized at once by the giau-
cous hue of its foliage. The flowers are the largest of
any of the annual species, but unfortunately they are
useless as cut-flowers because they drop their petals
8o quickly. .

2. The corn poppy of Europe, P. Rheas, is also an
annual, but a dwarfer plant, with green hairy finely

2455

2750. Shirley poppy.—One of the forms
of Papaver Rhceas.



2456 PAPAVER
cut foli and smaller flowers. It is brilliant in the
fields of Europe, and it has run wild in this country.

The Shirley poppies are the best strain of this species;
in gardens the flowers last longer than the common P.
Rheas and the plants are neater when out of bloom.

3. The Iceland poppy, P. nudicaule, is the glory of
the arctic regions. It ranges over an immense territory
and varies remarkably both in the wild and the garden.
Orange, red, and white are the chief colors, ides
shades of yellow, but the flowers never attain the
brilliant scarlet of the corn pop;x. Although the
Iceland poppy is perennial, it is short-lived, and is
commonly treated as an annual or as a short-lived per-
ennial. It is known for the satiny texture and crimpled
chasacter of its petals. The flowers are excellent for
cutting, especially if the young flowers are chosen and
cut in the early morning, a principle which applies to
many flowers often supposed to useless for home

decoration.

4. The oriental poppy, P. orientale, is a longer-lived
perennial, and alt ougK it has the fa.rgest flowers of
any species in the genus it has nothing like the fame
of the otpium poppy. However, it has the double advan-

of being easily propagated by either seed or
division, and 1t has a considerable range of color, which
is said to be largely due to crosses with P. bracteatum.
The latter differs in having large bracts below the flower.

The other species of poppy are for the fancier. The
alpine poppy, P. alpinum, was considered by Linnzus
to be a distinct species from the Iceland poppy. How-
ever, gradations occur between the typical form of P.
nudicaule of the arctic regions and the poppy found in
the A]ps.al’l_'be former hssma yg%llc:w 8iliower, while ttl,le
common alpine poppy is white. The alpine poppy is by
some regarded as an extreme form of P. nudicauz, char-
acterized by a dwarfer habit and more finely divided
foliage. For horticultural p P. nudicaule and P.
alpinum should be considered to be distinct species, as
many botanists indeed consider them to be. The Ice-
land poppy can be easily grown in the border, while the
alpine poppy demands rock-garden treatment. The
former does best in a moderately rich and light loam,
while the latter does better in a rather poor soil. Both
need full exposure to the sun, and P. alpinum probably
needs better drainage. See No. 20, p. 2459.

The Shirle’i:hpoi_)ples are now the prevailing forms of
P. Rheas. e following history of the remarkable
race is given by the Rev. W. Wilks in “The Garden,”
57, page 385: “In 1880 I noticed in a waste corner of
my gﬁﬁn ﬁal:igtting on %}\)e fields a patx)zh of thehpom-
mon eld poppy (Papaver Rhaas), one so
flower of which hm;) a very narrow edge of white. Ttaﬁrym
one flower I marked and saved the seed of it alone.
Next year, out of perhaps two hundred plants I had
four or five on which all the flowers were edged. The
best of these were marked and the seed saved, and so
for several years, the flowers all the while getting a
larger infusion of white to tone down the red until they
arnved at quite pale pink and one plant absolutely pure
white. I then set myself to change the black central
portions of the flowers from black to yellow or white,
and having at last fixed a strain with petals varying in
color from the brightest scarlet to pure white, with all
shades of pink between and all varieties of flakes and
edged flowers also, but all having yellow or white
stamens, anthers and pollen, and a white base.” . . .
Mr. Wilks then distributed it freely to all. “My ideal,”
he continues, “is to get a yellow P. Rheas, and I have
already obtained many distinct shades of salmon. The
Shirley popsoies have thus been obtained simply by
selection and elimination. . . . Let it be noticed that
true Shirley poppies (1) are single, (2) always have a
white base with (3) yellow or white stamens, anthers
and pollen, (4) never have the smallest particle of black
about them. Double poppies and poppies with black
centers may be greatly admired by some, but they
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are not Shirley poppies. It is rather interesting to
reflect that the gardens of the whole world—rich man’s
and poor man’s alike—are today furnished with

pies which are the direct descendants of one single
capsule of seed raised in the garden of the Shirley
Vicarage so lately as Alt&gust, 1880.”

Hybrids between different species of Papaver are
described in the monoFraphs, but they do not appear to
have given leading forms for cultivation. %ybrids
have been produced between the annual and perennial
species. Between the different garden varieties, cross-
ing probably goes on continuously, and new strains are
constantly arsing.

For garden purposes most poppies are to be treated
as annuals for best results, with the exception of P.
orientale and P. bracteatum, which the gardener thinks
of as one group. The oriental poppy is, in fact, the only
common long-lived perennial poppy. The Iceland poppy
may live for several i'ears, but after the third year 1t
usually degenerates. It blooms the first year from seed
and the best results are usually secured the second year.
The cultivation of poppies is very simple, except of
course in the case of alpine species, for which special
conditions must be provided. Seeds usually germinate
readily, but as the young plants of the annual kinds do
not transplant well, the seeds should be sown where the
plants are to remain. In the Shirley and similar pop-
pies, the plants may be thinned to stand 4 to 6 inches
agm. For especially large and fine blooms, the plants
should be given at least twice more room. A succession
in sowings will provide a greatly extended season of
bloom; removing the seed-pods will also extend the

bloommms-tlme. pen warm soil in a sunny exposure is
prefe! for poppies.

INDEX.
aculeatum, 1. grandifiorum, 16. persicum, 9.
albiflorum, 19. reenlandi 20 pil 13.
album, 10, 19, 20. Elookcri, 5. plenum, 16.
alpinum, 19, horridum, 1. puniceum, 20.
arenarium, 3. hybridum, 16. pyrenaicum, 18.
atlanticum, 14. immaculatum, 16. ranunculiffiorum, 5.
aurantiacum, 19, 20. japonicum, 5. Rheeas, 5.
bracteatum, 17 levigatum, 4. roseum, 19.

or t , 20. rubro-aurantiacum,
cardinale, 10. Murasellii, 10. 20.

s B 16. rubrum, 19.
coccineum, 20. nigrum, 10. rupifragum, 14, 15.
commutatum, 5. nudicaule, 20. semi-plenum, 16.
eroceum, 20. officinale, 10. setigerum, 11.
dubium, 4. ympicum, 13. Sintenisii, 16.

Jimbr m, opiiferum, 10. somniferum, 10, 11,
flavifiorum, 19, orientale, 16, 17. 12.
flavum, 19. oniax florum, 10. splendens, 16+
floribundum, 8. 'arkmanii, 1 striatum, 20.

lepy pavoni 5 sulphureum, 20.

riep , 1.
mucum, 12, pavonium, 6. umbrosum, §.

A. Plant prickly: caps. glabrous.

1. aculeatum, Thunb. (P. gariépinum, Burch. P.
hérridum, DC.). Annual, 14 ft. high, the st. nearly
simple: st. branched, densely covered with spreading,
rigid, unequal bristles: lvs. n, sinuately pinnatifid,
the laciniations spine-tipped: fls. scarcely 2 in. acroes;
petals scarlet-orange, unspotted: caps. glabrous,
oblong-obovate. S. Afr., Austral. B.M. 3623.—The
only poppy known to inhabit the southern hemisphere.
Annual in S. Afr., but said to be biennial in northern
botanic gardens.

AA. Plant pilose or setulose (not prickly), sometimes
labrous

g .
B. Species usually annual or biennial (Nos. 1-12).

C. Herbage setulose (or perhaps glabrous in No. £ and in
forms of No. 4) green or glaucous: foliage always
incised or pinnatifid, the st.-lvs. not ping.

D. St. elongated and leafy.
E. Caps. usually glabrous.
F. Shape of caps. club-shaped to top-shaped.
2. califérnicum, Gray. Annual, sparsely pilose-pubes-
cent to glabrous, 1-2 ft. high: lvs. pinnately parted or
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divided into toothed or 3-lobed or entire segms.: fis.
2 in. across; petals brick-red, with a green spot at the
base borde! with rose-red: caps. between club- and
top-ch;red, flat on top, the disk 6-11-nerved. Santa
Inez Mountains and southward in Calif.; also Mt.

Tamalpais (near San Fran-

-t - -

P ETIES

ageep purple to scarlet, white and variously marginate,
sometimes dark-spotted, the fls. 2 in. or more across;
stigmatic disk usually 10-radiate, but varying from 5-18.
Eu. and Asia; run wild in N, Amer. Abundant in fields
i Eu. Gn. 30, p. 207.—An immensely variable species,
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from 25-30 botanical varieties and subvarieties being
recognized; and the cultural variations are numberless.
In cult. every shade known to the opium tﬁopﬁg has
been reproduced in the corn poppy, but the fls. are
always smaller. In the wild it vares greatly, the foliage
onee nr tarino ninnatalv neawéad the bmt“ many or
ls. spotted or not. Up
e considered the best
‘ace known as Shirley
rs. This ?tr;inmw:i
secretary of the Roy:
156.) Var. ranunculi-
louble fls. in various
h the petals entire,
d. Var. japbmicum,
1893 from Japanese
r and fuller fls. than
des. They are called
Rheeas was the name
Romans for the corn

wrosum, Hort.), has

ical P. Rheas, and

ilmorin about 1891,
in in productiveness.
uch branched. Soon
>d. Mottet considers
otanists consider it a
apparently not other-

n was found growing

dkert, Baker). A puz-
gardens of India,and
ige. It is nearest to
‘ers in its great size
¢ herb 4 ft. high and
he at number of
vhich are 12-20, i. e.,
of P. Rhaas; the fls.,
so are much larger
ader in proportion.”
in. diam., and vary
-ight crimson, with a
t at the base. B.M.
39. G.C.II.25:9.—
Said to revert oc-
casionally to P.
Rhaeas

The flower-gar-
den forms of P.
Rheas give remark-
able color effects.
Probably no plant
so quickly and
cheaply satisfies

one’s love of color.

ismostly July

in the N., is rather short, but it m
be consx(fqrably extended by succe
sional sowings and by not allowing t
plants to seed. Begin to sow as ear ,
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as the land can be put in condition. Cover lightly, or
the germination may be unsatisfaactoliy. Thin to 6-12 in.
apart. Self-sown secds give earlier-blooming plants.
EE. Caps. more or less setulose.
6. pavoninum, Fisch. & Mey. (P. pavénium,
Stschegl.). Peacock Porpy. Annual, more or less
hranched 1 ft or less high, hmpld-
mately parted, the
~linear and incised-
: bud ovoid, nod-
1 in. across; petals
jpotted: caps. mi-
tigmatic rays 4-7.
of Turkestan and
3.C. II. 26:329.—
is very distinct b
t horn-like append-
wch sepal near the

ed, sparsely leafy:
mniay.ar

n, Bieb. Biennial,
tose, glaucous, 1-2
siform, erect, pani-
1ed: lvs. glaucous,
se or the petiole
ceolate in outline,
:d, the segms. pin-
»bes ovate-oblong:
salyx mﬁlabmus or
;3 pe somewhat
ish, pale scarlet and
ly yellowish: caps.
us; stigmatic ra;

d)B.M. 1675 (brick-

m, Desf. (P. cau-
floribindum, Elk.).
nial, yellowish, his-
the segms. of lvs.
v entire or dentate:
ermilion, the sta-
ochroleucus, hand-
: caps. mostly ob-
glabrous. Caucasus
region. B.R. 134.

9. pérsicum,
Lindl Biznmnll' L
setose-hispid, 1-
ft., pl;l:x%ufately
branched, st.

P, idate: lvs.
Fiaucous, oblong-
anceolate in out-

line, J)innately
parted, the segms.

oblong -lanceolate

and entire or den-

tate: buds ob-

onoawue. (X ) —— long; calyx setose;

< petalsoverlapping

at the margin, deep red or brick-red, green-spotted at
base: caps. large and broad, densely hispid; stigmatic
rays 5-6. Persia. B.R. 1570 (petals brick-red, with or
without a white spot at the base).—This has been, and
may still be, confused in the trade with P. caucasicum.

cc. Herbage mostly glabrous (or very sparingly setulose),
glaucous, the st.-lvs. clasping and nearly entire or
incised-dentate.

10. somnfferum, Linn. (P. opifferum, Forsk. P.
migrum, Crantz). Opiom Porpy. Fig. 2751. Robust,
glaucous and glabrous annual, 34 ft. high, with fls.
4-5 in. across, much larger than those of any annual
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kind: lvs. oblong, unequally toothed at the base; st.-lvs.
cordate at the base, sinuate-repand to dentate-serrate,
very glaucous, clasping: fl.-bud ovoid-oblong, somewhat
obtuse at apex, glabrous; petals orbiculate, entire,

undulate or cut, from white through pink and red to
pglg)le, but not yellow or blue: caps. globose, glabrous,
with a flat 8-12-lobed disk. Greece, Orient. Gn. 9, p.

197; 59, p. 127. Gt. 40, p. 609; 44, p. 593. R.H. 1893,
p. 840 SH. 2:272. G, 3:135 (as var. nigrum).—

aringly run wild in N. Amer. Very variable in color
of seeds, characters of caps., and form and color of
petals. Var. &lbum, DC. (P. officinale, Gmel.), has fis.
and seeds white: caps. ovate-globose.

Among the double horticultural forms of P. somnif-
erum are two main strains or types, the carnation-fld.
and the peony-fld. (the latter P. pzonizflorum, Hort.).
The former has fringed petals; the latter not. Both
include a wide range of color, and even a yellow form
has been advertised, but this form is of doubtful
authenticity. P. Murséllii is another strain of double
fringed kinds, of which Mikado is a favorite. P. fim~
bridtum is another trade name for double fringed varie-
ties. P. cardindle is the French name of another strain
of double fringed fls. Chinese poppies are a double-fid.
race intro. from Chinese gardens early in 1890, and
corl{xlpﬁsing dwarfer strains than previously known.
R.H. 1893, p. 349. An exce;l)..tionally interesting mon-
strosity has occurred in which there are no peta&s, and
the stamens are supposed to be transformed into pistils
which actually ripen seed. It was figured as long ago as
1851 in F.S. 6, p. 242, and again in R.H. 1893, p. 349.
It seems to be no longer advertised, but it was con-
sidered to be constant.

Among the single varieties, Danebrog is one of the
most striking and popular. The white spots at the base
of the petals form a cross. This variety 18 also known as
Danish Cross, Danish Flag and Victorian Cross. Of the
*Jure white kinds, Flag of Truce and The Bride are

avorites. Mephisto is scarlet, spotted black. About
a dozen other varieties are advertised by name.

11. setigerum, DC. (P. somniferum var. setigerum,
Elk.). ]gfﬂ'ers from P. somniferum in having deeply
incised lvs. and 7-8 stigma-lobes, the petals violet, the
plant more setulose in parts: stigma-lobes 7-8.—P.
seligerum is aﬂgarently no longer advertised, but accord-
ing to Nicholson numerous fine strains have originated
from it. It is usually considered a hairy form of P.
somniferum. It is a violet-fid. plant native to the Medit.
region.

12. glabcum, Boiss. & Hausskn. (P. somniferum
var. glaucum, O. Kuntze). TurLip PoPpy. Annual
(sometimes perennial?), glaucous and glabrous except a
few small, appressed bristles along the peduncles,
branched at the base: st.-lvs. broadly cordate at the
base, pinnately lobed or parted; the lobes triangular,
dentate; the teeth obtuse, ca.hous, muticous: bu
ovoid, somewhat attenuate at top; petals large, scar-
let, spotted at the base: caps. ovate, stalked; stigmatic
rays about 12. Syria to Persia. Gt. 40, p. 608, repeated
in G.C. III. 10:527, R.B. 20, p. 58, S.H. 2:467 and V.
15:37. R.H. 1892, p. 463; 1893, p. 350.—The plant
sold under this name reminds one immediately of a
tulip because of the color and texture of the fls., but
especially because of its cuplike shape. The 2 inner
petals are smaller, erect, and make a loose cup. The

lants grow about 12-18 in. high and produce 50-60
arge fls.
BB. Species perennial.
C. Sts. elongated, more or less leafy: caps. glabrous.
D. Branching dichotomous or corymbose.
E. Fls. racemose.

13. pildsum, Sibth. & Smith (P. olympicum, Sibth.
& Smith). Perennial: sts. tall and pilose, freely
branched: lvs. covered with velvety, appressed hairs;
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st-lvs. clasping, broadly oblong, lobed and serrate;
radical lvs. oblong, long-petioled: fls. 2 in. across, brick-
red and showy, eorymi)oe&rwemose; petals roundish,
repand: caps. Sabrous, oblong-club-shaped; stigmatic
rays 6-7. y alpine heigits of Mt. Olympus in
Blt-shsysma. B.M. 4749. Gt. 1:322. Gn. 41, p. 277; 42,
p- 585.
EE. Fls. solitary, or in 2's or 8's.

14. atifnticum, Ball (P. rupifragum var. atldnticum,
Ball). Perennial: hoary and everywhere covered with
copious spreading hairs except the glabrous caps.:
height 1-2 ft., from a thick woody root, the sts. scape-
like: lva. oblanceolate, coarsely and irregularly crenate-
serrate or pinnatifid, the segms. entire or crenate-ser-
rate; st.-lvs. smaller and sessile: bud broadly ovate,
P A i S i P

et ; stigmatic rays 6-8: caps. club-shaped. Morocco,
6,000-7,000 ft. B.M. 7107. pe

15. rupffragum, Boiss. & Reut. Perennial, cespitose
and many stemmed: lvs. mostly radical, oblong-lanceo-
late in outline, pinnatisect with rounded sinuses, the
segms. irregularly oblong or lanceolate and dentate or
nearly entire, glabrous or pilose on the nerves, but the
scape-like sts. sparsely hispid; st.-lvs. smaller and nar-
rower: bud broadly ovoid, glabrous, nodding: fis. 5-6
in. diam., pale red: caps. oblong-clavate, glabrous, the
disk 8-rayed. Spain. Gt. 2, p. 66.

pD. Branching slight, the sts. mostly peduncle-like although
bearing lvs.

16. orientdle, Linn. ORIENTAL Porpy. Figs. 2752
2753. Plants grow 3—4 ft. high, perennial, stiff-hairy, an
bear fls. sometimes 6 in. or more across: lvs. hispid, pin-
nately parted; lobes oblong-lanceolate, the upper lobes
coarsely serrate and the lower incise-dentate: petals
sometimes 6, obovate, narrowed below, scarlet with
blackish base: caps. obovate, with a flat disk; stigmatic
rays 13-15. Medit. region to Persia. B.M.57. Gn.
24, p. 459; 42:584. Gn. M. 5:16. V. 12:33.— alpopu-
lar perennial, new in many forms. The petals are
originally apparently scarlet with a black spot. It was
not until late in the 80’s of the past century that this
:m:ee made a decided break in color. A considerable

of hybrids with P. bracteatum has arisen which
extends the color range through several shades of red to
orange, salmon, and pale pink. Some are unspotted,
some are adapted to cutting, and doubling has made
some progress. Among the Latin names of varieties
belonging to this class are difldrum, h§bridum,
immaculdtum, ndnum, spléndens, Pirkmanii, plén
semi-plénum, and Sintenfsii. Several have receiv
common or personal names. Possibly some of these
names belong rather with P. bracteatum.—Oriental
po;x)ia are better divided after blooming, in late Jul]lf'
or ., when they are dormant; but the roots sho d
not be disturbed if the best bloom is expected the fol-
lowing season. They always grow in the autumn, and
these divided plants would start away and make good
growth. If divided in spring, they would not recover
in time to bloom. Any extra-good variety may be
increased largely by cutting the roots into short pieces.
This also is best accomplished in summer. No plant is
more brilliant in late spring or early summer than the
oriental poppy, with its large fis., silken petals and
ing colors, although its season of bloom is short.

17. bractedtum, Lindl. (P. orientdle var. bractedtum,
Ledeb.). Differs from the preceding in having large
leafy bracts below the fl.: perennial, erect, setose:
radical lvs. pinnate-parted, the upper ones incised,
segms. lanceolate or oblong: petals sometimes 6, obovate
attenuate to base, blood-red and not spotted or the
claw dark violet: stigmatic disk 16-18-radiate. Medit.
region to Persia. B.R. 658. G.C. 1860:647.—A variety
with petals more or less united into one was mentioned
in 1862-5 in F.S. 15, p. 186.
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cc. Sts. very short, so that the plant is practically acaules-
cent, the fls. solitary on scapes.
D. Scapes very short, usually not exceeding 4 in. but some-
limes twice height.

18. pyrendi Kern. Low and itose perennial,
nearly stemless: lvs. green, all radical and petiolate,
appressed pilose or setose (sometimes nearly glabrous),
pinnately parted, the segms. ovate, ovate-lanceolate,
entire, or seldom pinnatifid: scapes 1 or several, usually
2-4 in. high in the wild but sometimes twice that
height, the bud ovoid, pilose, nodding: fi. yellow to
orange; petals round-obovate, more or less erose, nearly
1 in. or less long: caps. oblong or obovoid, strongly
ribbed. Pyrenees, Alps, Apennines.

19. alpinum, Linn. ALrINE Porry. Low and cespi-
tose perennial, nearly stemless: lvs. glaucous, all radi-
cal and petiolate, glabrous or nearly so, 2-3-pinnately
parted, the ultimate segms. linear or linear-lanceolate:

2753. Papaver orlenhlo: the most popular perennial poppy.

scapes single or several, the bud ovoid or round-obovoid,

y pilose, nodding; fls. white, fragrant; petals
round-obovate, erose, nearly 1 in. long or less: caps.
oblong to obovate, strongly ribbed. Alps, Apennines.—
The following garden varieties have been offered as of
this species, but some of them are probably P. pyre-
naicum: albifldrum, &lbum, aurantiacum, flavifidrum,
flivum, rdseum and rdbrum. P. lideum, Hort., belongs
here, but P. luteum of the botanists is the Welsh poppy,
Meconopsis cambri

pD. Scapes longer, particularly in cult.

20. nudicadle, Linn. IceLano Porpy. Fig. 2754.
Mostly a yellow-fld. arctic perennial, more robust than
the two preceding, cespitose, nearly stemless: lvs. all
radical and petiolate, somewhat glaucous, glabrous or
hairy, pinnatifid, the segms. oblong and entire or lobed:
scapes single or several, usually 1 ft. high, the bud
ovoid or nearly globose, pilose, usually nodding; fls. 1-2
in. diam., sweet-scented; petals obovate and sinuate,
white with yellow base or yellow with greenish base,
the 2 inner ones smaller: caps. oblong or obovate-glo-
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bose, hispid or rare!g glabrous. Arctic regions. E. and

. ﬁemmpheres.— he species runs into very many
botanical forms. In America a form or similar ies
is found as far south as 8. Colo. Gn. 26:380;852‘,: p.
342; 28, g 58; 42, p. 584; 79, p. 42. G. 6:321; 7:66.
V. 13:297. B.M, 1633; 3035 and R.H. 1890:60
(P. croceum). F. 8. 10:1017 (a8 var. croceum). The
following varieties are in the trade: &lbum, auranti-
acum, coccfneum, crdceum, stridtum, and sulphireum.
Double forms in the various colors are advertised.
Older names which are likely to appear are vars. lateum,
puniceum, and r@bro-aurantiacum. B.M. 2344. The
name ‘‘nudicaule” refers to the lack of lvs. on the scape,
which distinguishes this and the a.lgine mpy from
the common corn poppy of Eu. P. gr ndicum,
Hort., is possibly a catalogue name for P. nudicaule.
The Iceland poppy is a favorite for spring bloom.
It is a hardy perennial, but blooms the year
from seed. It has neat evergreen foliage on the ground.

2754. Iceland poppy, Papaver nudicaule. (X 3§)

The colors have been much varied in the cult.
sorts, so that the gardener has choices in pure white,
l;:ﬂ:t yellows, orange, and orange-scarlet. If the seed-

are continuously removed, the plant will bloom
throughout most of the summer. The fis. are very useful
for cutting.
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P. Heldrelchii, Hort.==P. Schinsianum, below.—P. "
lum, Greene=Maeconopsis heterophylla.—P. Hépkinsii ort.
Appue_nuy ge;enni.l, and described as a particular goo& poppy
of medium height with deep scarlet fls. on slender graceful sts.
Offered abroad.—P. Monétis, Hort. Spontaneous hybrid between
P. glaucur and P. Rhoeas.—P. pildse-bracteatum is a garden hybrid,
as indicated in the name.—P. Schinsidnum, Fedde. Probably a
E.rdgq hybrid between P. rupifragrum and a species allied to P.

teritium, and which has been cult. as P. Heldreichii: fis. brick-red;
suborbicular-obovate, to 1}{ in. long: caps. obovoid-clavate.
WiLBEELM MILLER.
L. H. B.t

PAPAYA (Fig. 2755). The papaya (Carica Papaya) is
& well-known edible fruit which has spread from its orig-
inal home in America throughout the trt}gical world, and
is a favorite fruit in many regions. In Hawaii it is said
to rank next to the banana in popularity; in nearly all
?a.rts of tropical America it is one of the commonest
ruits, while early in the seventeenth century it became
known in the Ornent and is now grown in India, Ceylon,
the Malay Archipelﬁo, and many other regions, as
well as in tropical Africa and Australia. The name
papa.ﬁ'a is considered a corruption of the Carib ababai
v;'lhic illxdone form or another (}m.s been carried tsr?uxll1
the world; papaia, papeya an pia are some of the
various adaptations whi:h are pu: use. The ish
name papaw (or pawpaw) is probably derived from the
same source, and is widely used; in the United States it
has the disadvan of confusing this fruit with
Asimina triloba, which is well known 1n the central and
southeastern states under the same name. The Por-
tuguese name, current in Brazil, is mam#o (the tree
mamoeiro), a word probably referring to the mammiform
apex of the fruit; in the French colonies it is called
papaye (the plant papayer); in German colonies papaja
and papajabaum, or melonenbaum. Several other
names are used in tropical America, notably fruta de
bomba in Cubsa, lechosa in Porto Rico, melon zapote in
parts of Mexico, and tree melon in English-speaking
countries.

The papaya—a giant herbaceous plant rather than
a ws to a height of 25 or 30 feet, and is often
likened to a palm in general appearance, though there
is, of course, no botanical relationship. The trunk is
commonly unbranched, bearing toward its apex large
soft deeply-lobed leaves sometimes 2 feet across, upon
stiff hollow petioles 2 feet or more in length. The wood
is fleshy, the bark smooth, grayish brown, marked by
prominent leaf-scars. R

The plant is normally dicecious, and produces its
flowers In the uppermost leaf-axils, the staminate ones
gessile on pendent racemes 3 feet or more in length, the

istillate ones subsessile and usually solitary or in few-

owered corymbs. The staminate flowers are funnel-
ghaped, about an inch long, whitish, the corolla five-
lobed, with ten stamens in the throat; the pistillate
flowers are considerably larfer, with five fleshy petals
connate toward the base, a large cylindrical or gll())%ose
superior ovary, and five sessile fan-shaped stigmas.

geeside the typical dicecious form, in which male and
female flowers are confined to separate plants, it is not
unusual to find various other distributions of the sexes;
these have been studied in Hawaii by Higgins and Holt,
who describe (Hawaii Agricultural riment Station,
Bulletin No. 32) a number of different forms, such as the
occurrence of staminate flowers with more or less rudi-
mentary stigmas and ovaries which sometimes give
rise to small fruits; a hermaphrodite form, which regu-

larly produces perfect flowers and fruits; and
various other combinations of staminate, pistillate and
hermaphrodite flowers on the same and different plants.

It will thus be seen that the distribution of the sexes in
the papaya is very irregular; it has been reported by
some authorities, indeed, that severe pruning or injury
to the tree sometimes ts in a change of sex, but
this has been observed only on staminate trees of the
dicecious type. o

Aside from these variations in the distribution of the
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:‘xr, there t:_rehmfarlged gﬁem:icge iglﬁthe size, shape
quality of the fruits uced by different seedlings
of the ty]?x’cal dicecious form, and the papayas of cer-
tain re?ons in the tropics are uniformly superior to
those of other regions. Bahia, Brazil, there are two
distinet types, one with small nea.r(liy spherical fruits
pot over 6 inches in diameter, and a very superior
type called “‘mamio da India” which produces fruits 18
inches long, cylindrical in form, and of excellent flavor.
With the recent discovery of a method of grafting the
papaya, which is fully described under Carica (page 663;
of. also Circ. No. 119, Bur. PL Ind., U. S. Dept. Agi:
1913), the propagation of superior seedlings has
made possible. In addition, much can be done to im-
prove the quality of the fruit through the selection of
seed, but the number of males which arise is usually much
greater than is n to furnish pollen for the female
trees. Through vegetative propagation, it is possible t6
eliminate all unnecessary males and propagate only a
sufficient number to furnish the required pollen—not
e fonie s sommnonly spherical lindrical
e fruit is commo: spherical or cylindrical in
form, round or obecu.reYy E in transverse
section, from 3 up to 20 or more inches in length, some-
times weighing twenty pounds or over. general
character it strongly resembles a melon; the skin 1s thin,
smooth on the exterior, oranﬁe—yellow to deep ora%e
in color, while the flesh, which is concolorous with the
skin, is from 1 to 2 inches thick, and incloses a large
sometimes five-angled cavity, to the walls of which
are attached the numerous round wrinkled and black-
ish seeds, the size of small peas, inclosed by a thin
gelatinous aril.

The flavor is rather sweet, with a slight musky tw:
which is sometimes objectionable to the novice, an
which varies tly in amount; the best types are of a
bland le taste which is almost sure to be
relished, and which makes the papaya one of the most
g)pular breakfast fruits in mangetropica.l countries. In

razil the flavor is thought to be improved if the fruit
i8 lightly scored when taken from the tree, and then
allowed to stand for a day so that the milky juice may
run out. While most commonly used, perhaps, as a
breakfast fruit, like the muskmelon in northern coun-
tries, the papaya can be prepared in numerous ways.
In Brazil it is served as a dessert, sliced, with the addi-
tion of a little and whipped cream. As a salad
in combination with lettuce, it is excellent. As a crystal-
lized fruit it is good, but it has not very much charac-
ter. When green it 18 sometimes boiled and served as a
vegetable, much as summer squash is in the North. It
can also be made into pickles, preserves, jellies, pies,
and sherbets. When used as a breakfast fruit it is cut
in halves longitudinally, and after the seeds are
removed, served with the addition of lemon juice, salt
and pepper, or sugar, according to taste.

In the tropics, papayas are in season during a large
mﬁ' the year, and the yield is enormous, single trees

ing in the course of their lifetime a hundred or more

of their immense fruits. In Florida the season extends
from December to June, with occasional fruits ripening
?t .ot.hershtiimes. Wia“hile cl:)nm;_i:ured a rather hcult
Tuit to ship, when fully ripe, papayas have

been sent from gawa.ilyto San Francisco and marketed
in the cities of the Pacific coast. According to Higgins
and Holt, the best method of shipment is to wrap the
fruits separately in g:.)per then encase them in cylinders
of corrugated straw! , and pack them in single-tier
crates. ey should be picked when they show the
first signs of ‘ripeness. Retrigeration during the voyage

1s important. .

The fruit of the papaya, as well as all other parts of
the plant, contains a milky juice in which an active
principle known as papain is present. This enzyme,
which was first separated by Peckholt, greatly resem-

animal pepsin in its digestive action, and 1n recent
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years has become an article of commerce. Aside from
its value as a remedy in dyspepsia and kindred ail-
ments, it has very recently been utilized for the clari-
fication of beer. Its digestive action has long been
recognized in the tropics, as evidenced by the common
practice of the natives, who rub the juice over meat to
make it tender
Oor wrap a fowl
in garaya leaves
and let it stand
overnight before
cooking it.

The papaya
succeeds best in
regions with a
warm climate
and rich loamy
but well-drained
soil. In south
Florida it ap-
pears to prefer
the richer ham-
mock soils to
those of pine-
lands, but may
be very success-

y grown on
the lattefr 71'31

roper fert

?ng. On the
Florida Keys,
the plant has
come thoroughly
naturalized, and
springs up wher- .
ever a clearing is made, the seeds being scattered by
birds and other cies. It withstands but little
frost, although it 1s occasionally possible to fruit it
toward the northern part of the state when a mild
winter allows it to reach its second summer without
injury. In California, the papaya has never been
very successful, probably because the nights are
too_cool to mature the fruit perfectly. It has been
noticed in the tropics that fruit ripened in cool weather
is poor and somewhat squash-like in flavor. The best
locations in southern California are the protected foot-
hill regions, where the ground is sloping and the soil
well .drained, and where the heat during the summer
months is more intense than on the seacoast. An old
tree at Hollywood, Los Angeles, bore fruit for several
years, but finally succumbed to the cold rains of winter,
which often cause the plants to rot off at the base,
especially if the drainage is the least bit defective.

In Hawaii the papaya is said to succeed on almost
any soil, provided it is well drained. As soon as the
plants are well started they like plenty of moisture, and
are rank feeders. On the shallow soils of south Florida,
orgranic nitrogen should be abundantly supplied. .

he papaya is easily grown from seed, which in
Florida should be planted as early as possible,—prefera-
bly in January,—in order to have the plants in fruit by
the following winter. If seeds are washed and dried
after removal from the fruit, and stored in glass bottles,
they will retain their viability for several years. A
light sandy loam is a good medium for germination,
and the seeds should be sown rather thickly about 14
inch deep. They may be potted off when they have
made their third leaves, and from pots later set out in
the ground. As the stems of young plants are very suc-
culent, care should be taken to avoid damping-off.

For a permanent orchard, the plants should be set not
less than 10 feet apart. The papaya is short-lived, and
will not usually remain in profitable bearing more than
two to four years. That it is of extremely simple culture
is proved by the ease with which it becomes naturalized
in tropical regions, and the thriftiness of the wild plants.

273S. Fruit of papaya. (X}
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south Florida to require attention, one of which, the

papaya fruit-fly (Tozotrypana curvicauda), threatened
at one time to become serious (Cf. Journ. Agr. Research,
ii. 447453, Knab & Yothers). This insect occurs in
several parts of tropical America; the female inserts
her eggs into the immature papaya by means of a long
ovipositor, and the larve first feed in the central seed-
mass, but later work into the flesh of the fruit, fre-
quently rendering it unfit for human consumption.
The only means of control which have been ested
are the destruction of wild plants and infested fruits,
and the production of varieties of the papaya with ve:
thick flesh, so that the female will be unable to reac!
the seed cavity with her ovipositor;—the young larve
are unable to live in the flesh. A fungous disease, known
a8 papaya leaf-spot (Pucciniopsis caricz) frequently
attacks the foliage during the winter season, forming
small black masses on the under surfaces of the leaves.
It is not very destructive, and easily controlled by
spraying with bordeaux mixture.  F, W. PorEnoE.

PAPEDA (Malayan name). Rutdcez, tribe Citrez.
Under this name karl in 1842 created a new genus
to include a form clogely related to if not identical with
Citrus H Y:triz, DC. number of species of Citrus
closely related to C. Hystriz have been reported from
the Indo-Malayan and western Polynesian regions. As
these species are for the most part only imperfectly
described, it is doubtful whether they are valid species
or forms of one polymorphic species. This group of
forms mgf' constitute a subgenus under Citrus, dis-
tinguished by having very large broad-winged petioles
sometimes e ing or even exceeding in area the
lamina, s fls. with free stamens, rough frs. with
sour and acrid pulp composed of very short pulp-
vesicles, containing oil in the center. Citrus (Papéda)
Hystriz, DC., probably includes Papéda Rumphii
Hassk. The forms of this subgenus are sometimes used
in the Philippines as stocks on which to graft the com-
monly cult. species of Citrus. The frs. are not edible
but are used by the natives of the Malayan and Poly-
nesian islands in lieu of soap for washing the hair.

WaLTER T. SWINGLE.

PAPER PLANT: Cyperus Papyrus and Papyrus antiquorum.

PAPHINIA (Paphos, city of Cyprus, sacred to Venus).
Orchy A rare and pretty genus of orchids, having
the habit of small lycastes.
Flowers curiously shaped, borne on pendent scapes
which are mostly 2-fid. ; sepals and petals similar, spread-
ing; mentum obsolete, labellum uppermost in the fl.
They may be easily grown with lycastes, and should be
planted in fibrous peat and moss. During the growing
period they require a liberal supply of water.
cristdta, Lindl. (Lycdste cristdta, Nichols.). Pseudo-
‘bulbs ovate, 1-3-lvd.: lvs. lanceolate, 4-6 in. long:
scapes pendent, 1-2-fld.; sepals and petals lanceolate
acuminate, spreading, the latter a little smaller; all
streaked above and transversely banded below with
deep crimson or chocolate-brown markings on a whitish
ground' labellum much smaller, chocolate-purple; the

lateral lobes oblon%,epointed, balf spreading, separated
from the middle lobe by a deep constriction; middle
lobe triangular-rhomboid, with an erect crest and
clavate ds on the disk, and bordered in front by a
fringe of clavate hairs. June-Aug. Trinidad. B.M.
4836. B.R. 1811 (as Maxillaria cristata). Gn. 78, p. 33.

x:ifbs.., Reichb. f. Pseudobulbs small, rounded: lvs.
small, linear, acuminate: fls. waxy, creamy white, cov-
ered with red spots, which runtogether in blotches.
Colombia.

grandifidra, Rodrig. (P. grdndis, Reichb. {.). Fls.
chocolate-brown, striate(g on the lower half of the sepals
and petals with greenish yellow and cream-color, mar-

have become sufficiently troublesome in  gins cream; labellum dark

.
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le at the base, with an
oblong, cream-colored middle lobe, and a pair of small
lobes on each side. Brazil. G.C. III. 14:561.—A curi-

ious orchid.
P. Lawrencid: Lycaste La (7).
HEINRICH HASSELBRING.
PAPHIOPEDILUM (from Paphos, Paphinia see,

and Latin for sandal). Orchiddcez. Terrestrial or epi-
phytic orchids grown in a warm greenhouse; comprises
the house cypripediums.

izome somewhat creedping: lvs. coriaceous, keeled
below, sulcate above, conduplicate in vernation, green
or tesselated: fls. showy; sepals 3, the dorsal erect,
showy, the lateral united; petals spreading or pendu-
lous; lip saccate, the in of the orifice not inflexed;
column short; ovary 1-celled, with parietal Xrl:eentm.—
About 50 species 1n Trop. Asia, Malay higihgo,
Philippines. Differ from é’ypripedium chiefly in having
the lvs. conduplicate in the bud instead of convolute
and in having a deciduous perigonium instead of wither-
ing and persistent. Cf. Pfitzer, Pflanzenreich, hft. 12.

Cultivation of paphiopedilums. (Alfred J. Loveless.)
Paphiopedilums generally are of easy culture, and
m¥> grown in one house by devoting the cool end
to P. insigne and its hybrids, and the selenigg;um
up. The plants should never be allowed to become
E—?; as they are making active growth most of the time.
Liﬁli]t spraying should be frequent in bright weather,
and an application of very weak liquid manure occa~
sionally will be found of great assistance in keeping the
plants healthy. Ventilation regulated according to
external conditions is essential at all times to maintain
atmospheric action.
the winter months the thermometer should
register from 55° to 60° F. by night, and about 65° F.
lﬁy day, with sun heat a few degrees higher doing no

arm. On the approach of spring the temperature
should be slightly advanced to prepare the ts for
summer heat, and accordingly decre on the

approach of fall. A light shading will be necessary at
times, to prevent excessive heat and sunburn, with
heavier shading toward midsummer by the addition
of bamboo shades, these to be removed in autumn, and
ispensed with during the winter.
he greater part of the species grow best in pots, in a
compost composed of two parts t-fiber, one part
turfy loam, one part chopped living sphagnum, one-
third of the pot room being devoted to clean drainage.
The compost should be pressed in rather firmly around
the roots, finishing off about 14 inch below the rim of the
pot. A sharp lookout should be kept for thrip, and clean
pots, with frequent sponging of the foliage, 18 essential
to the goad health of the plants. P. insigne and kindred
ies should have one part chopped sod added to the
ve mixture (see note on culture in Veitch’s “Orchid
Manual” 2:34). P. villosum and P. Ezul sometimes
suffer under pot culture from fungi, which attack the
base of the plant in sultry summer weather. Basket
culture will obviate this, as it allows a better circula-
tion of air through the compost. P. Lowei, P. Parishii,
P. philippinense and allied species, together with Seleni-
ium caudatum, are truly epiphytic and preferably
should be grown in baskets. By this method the roots
are better preserved and less liable to decay during
the winter season. .
The concolor section requires a warm moist location
with free access to the air. The species should be grown
in rather small pots, with at least half the space devoted
to drainage of broken charcoal or other free material.
The pottsu;g compost should consist of ectual parts
chopped , peat-fiber and living sphagr
stone is often recommended as essential 1n alture
of this section, but, the conditions being e« it gives
no beneficial results (Orchid Review 4:45; Veitch's
Manual 2:19, 20).

ime-
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The deciduous tropical species require similar treat-
ment to the evergreen kinds. They have a long dormant
period during which they ahould be rested in a tempera-
ture of 50° F., with sutficient water to keep the com-
post moist until growth starts, when they must be
returned to their prgﬁ)er department and enjoy a liberal
supply of water until after the flowering season, when
tbem\.xist be ripened off and the water supply gradually
wi .

The hardy species (true cypripediums) do better
planted out in the open gtoun?or in rockeries, where
they should be so situated as to have good drainage
and shade. The soil must be free and porous and con-
sist of three parts chopped turf and equal parts of peat
and sphagnum. They require a liberal supply of water
and frequent sy'nngmg over the foliage while growing,
but the supply should be gradually reduced after the
flowering period until only enough water is given to
keep the soil moist. During the winter the plants should
be protected with leaves or pine bougEs. Cypripe-
dium reginz and C. w well under pot cul-
ture. A 7-to 10-inc ﬁt ill hold eight or a dozen
crowns, which should planted 2 inches below the
surface. Two inches of drainage are sufficient. The
lizt_s should be filled with soil (firmly pressed in) to
inch below the rim. After a thorot:fh watering the
should be stored in a coldframe and protected wit.
leaves and boughs. About the middle of February they
may be removed to a coolhouse, where they should
remain for a week, and then be placed in the cool end of
the cypripedium house, where they should be watered
sparingly until growtf:-action starts. These plants
make strong growths under this treatment, and the
flowers are a decided improvement over those produced
outside. See Cypripediumand Phragmopedilum.
All hiopedilums are propagated by division, but

many tiful hybrids have been added to the list,
since the raising from seed has been better understood.
INDEX. '
Abbottianum, 42. Crashaws, 21. illustre, }g. 4”?
acrosepalum, Croesii, 40. insigne, 19, 2.
slbens, 19, cruciforme, 12. iavnnicum. 32, 33.
.18, Cubhi , 19. imballianum, 7, 19,
19. cupreum, 30. 35.
ide, 23. Curtisii, 36. levigatum, 8
album, 1, 4 Dayanum, 34. Lagers, 19.
Amesianum, 19. Demidoffis, 38. ] i, 2.
amcenum, 19, Desmetianum, 21. Lawrencianum, 42.
auplul; tum, 2, Dor i 1199 leodi nse 2
spiculatum, 19. Druryi, 22. Lindenii, 18, 38, 39,
Appletonianum, 25. Duvivierianum, 21. 42.
Argus, 30. jum, 1. lineatum, 1.
Armoldianum, 18, jottianum, 5. ongipetalum, 3
atratum, 18. Elmireanum, 37. longisepalum, 19,
stropurpureum, 42. tianum, 34. Lowei, 12, 27.
. Ernestii, 19. Lowii, 1.
sureum, 18, 19, expansum, 42. Lucianii, 19,
guriculum, 42. exul, 20. .outchwgchaanum, 19
h:l(rmm. 28, 38, 39, Eéyermann@g.n;gn, 19. luteo-album, .
yermannii, 19, luteo-purpureum,
bellatulum, 1 Fairi ' 24, L u;g X
bifiorum, 1, 39, 40, 42. Forstermanii, 19. Macfarlanei, 19.
Boddsertii, fuscatum, 19. cum, 21, 23,
Boxallii, 18. giganteum, 1, 18, 27, 37, 42.
Breevesianum, 19 39, 40, 41, 42. majus, 1, 28, 33, 40.
Berownii, 19. Gilmoreanum, 19. Mandevilleanum, 19.
, 19. glanduliferum, 6, 7. Mantinii, 39.
ianum, 25, 26 ucophyllum, 16.  marginatum, 21.
c=rulescens, 28, 40 odefroyse, 2. Manse, 2.
callogum, 41. Gortonii, 18. marmoratum, 42.
canariense, 18. gracile, 19, 40. Mastersianum, 31.
Cannrtianum, 8, 10. grande, 1, 42. Maulei, 19.
Cham| um, grandiflorum, 1, 23, maximum, 19, 37.

15. » 39, 40. Measuresianum, 18,
Chantinii, 19. Gravesianum, 19. . 29,
Charlesworthii, 21 Grenieri, 42. Mercatellianum, 23.
g'l:z:yllum. 3. guttatum, 19. minus, 33.

, 1. allianum, 19. Miteauanum, 37.
ciliolare, 37. Haynaldianum, 13.  Moensii, 18, 39, 42.
citrinum, 19, mt- hss 2. t. 19.
coloratum, 42. Hendersonii, 40. Mooreanum, 19.

hirsutissimum, 17.  Morrenianum, 39.
28. mosaicum, 40.
Uticolor, 39.
nanum, 23, 40.
neo-guineense, 5.
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INDEX, CONTINUED.
escens, 23. punctatissimum,4, 19. Stonei, 10,
nigricans, 39. punctatum, 4. striatum, 2.
nigritum, 40. purpurascens, 42. Studbyanum, 19.

maculatum, 39. pu;gurntum, 35, 39, subleve, 41.

n, 39, 40, 42 5 sulphurinum, 3.
Nilsonii, 19. pureum, 40. nug:rbiem. 19, 28, 30,
niveum, 4 quieri, 3, 4. , 38.
nobile, 40 reticulatum, 4. sug;rbnm. 1, 2, 30,
O'Brienii, 40. Roebbelenis, 8 , 34, 39, 40, 42.
oculatum, 24, roseum, 1, 4, 42 sylhetense, 19.
orbum, 40. Rossianum, 41. tigrinum, 39.
pallidum, Rothschildianum, 5.  tonkinense, 3.

dinum, 29 rubescens, 23. tonsum, 30.
arishii, 11 Sandere, 19, 41. unicolor, 21.
Petri, 34. Sanderianum, 9, 19.  Veitchianum, 38.
philippinense, 8. Schmidti 41. venustum, 29.
\ctum, 40, 42. Seegeri, 35. Victoria-Marie, 14,
itcherianum, 39, 42. sinicum, 35. villosum, 18.
platytsenium, 5,8, 10. Smithiz, 2. virdiflorum, 41.
pleioleucum, 42. Smithianum, 34. virens, 32.
umosum, 40. bile, 29, 34. virescens, 42.
gorphyyeum, 40. picerianum, 23. wiridifolium, 2.
oyntsianum, 25. splendens, 34, 37. Volonteanum, 27.
preetans, 6, 7. splendidum, 312. ‘Warneri, 40

GENERAL KEY TO SECTIONS.

A. Petals broadly elliptic or almost orbicu-
lar. SectioN 1. Species 1-4.
AA. Petals elo

ngated.
B. Pouch of lip not eared: lvs. green,
strap-shaped. Secrion II. Bpecies 5-10.
BB. Pouch of lsp eared: lvs. various.
SkctioN III. 8pecies 11-42.

SecrioN 1.
A. Fls, bell-shaped.
B. Lip shorter than the petals.. . . . .. ..
BB. Lip as long as the petals. .........

1. bellatulum
2. Godefroym

AA. Fls. spreading.
B. Scape shorter than lvs.. .. ......... 3. concolor
BB. Scape longer than lvs.............. 4. niveum
1. bellitulum, Pfitz. (Cypripédium _belldtulum

Reichb. f.). Lvs. oblong-elliptic, up to 10 in. long and
314 in. broad, the upper surface deep green mottled
with paler green, the lower surface dull purple: scape
shorter than lvs., 1-id., purple, pubescent; fis. pale
yellow or white, spotted with brown-purpie; dorsal
sepal orbicular, concave, ciliolate; petals broadly oval;
lip with fewer and smaller spots than the sepals an
petals. Summer. Shan States, China. .C. IIl.
21:321. J.H.IIIL 30:513; 43:49. A.F.6:557; 13:77,
622; 14:675. Gng.7:129. G. 34:399. G.M. 55:593.
0. 1912, p. 19. L. 4:149. C.0.9. Var. &lbum, Rolfe.
Fls. white, the lvs. not colored beneath. C.O.9a. Var.
Chotekee, Hort. The larger fls. with larger s]i;tg. L.
665. Var. egrdgium, Hort. Sepal short, 3-lobed, the
spots light purple. Var. luteo-purpreum, Pfitz. Fls.

ale yellow, purple-spotted. Other minor varieties are:
Eiﬂ()rum, gigantéum, grdnde, grandifiorum, linedtum,
Lowii, majus, roseum, supérbum.

2. Gédefroye, Pfitz. (Cypripédium Gédefroyz, Rolfe.
C. céncolor Gédefroyz, Hemsl.). Lvs. up to 6 in. long
and 11 in. wide, deep green, marbled and spotted
with paler n on the upper surface, the lower sur-
face spot with brown-purple: scape shorter than
lvs., pubescent, green, purple-spotted, 1- or 2-fid.; fls.
white or pale yellow, lightly pubescent, spotted ma-
genta; dorsal sepal nearly orbicular; petals oblong-
elliptic, deflexed; lip with the spots very small. Sum-
mer. hin-China. B.M. 6876. G.W. 14, p. 367.
G.Z.31:169. Gn.25, p. 396. G.C.11.23:49. Var.
Laingii, Pfitz. Fls. smaller, white with purple dots.
Var. leucochilum, Pfitz. Fls. white, the sepals and
petals purple-spotted. Var. Marie, Pfitz. Fls. large,
the white petals with black-gg;lple spots. Other minor
varieties are: amplidtum, i-zanthinum, Smithiz,
stridtum, supérbum, viridifolium.

3. cbncolor, Pfitz. (Cypripédium céncolor, Batem.).
Lvs. up to 6 in. long and ll/fin. wide, oblong-oval, deep
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green, mottled above with grayish ireen, below spotted
with deep crimson: scape shorter than lvs., 1- or 2-ld.;
fls. Yale yellow, dotted with purple; sepals and petals
ciliolate; dorsal sepal nearly orblcuIar; petals broadly
oblong-elliptic, deflexed; lip small, nearly cylindric,
somewhat laterally compressed. Autumn. Moulmein.
B.M. 5513. G.C. 1865:626; II.19:19;II1.9:501. L.H.
12:444. F.S.22:2321. G.Z. 30:97. Var. chloroph§llum,
Pfitz. Lvs. concolored, not mottled: fls. with numerous
dots. Var. longipétalum, Pfitz. Petals obovate, narrower
than and almost twice as long as sepals. Var. Requidri,
Pfitz. Larger, with sepals violet-spotted externally.
Var. sulphurinum, Pfitz. Fls. sulfur-colored: lvs. green.
Var. tonkinénse, Pfitz. (C. tonkinénse, Godefr.). Se-
pals and petals larger. L. 77.

4. nfveum, Pfitz. (Cypripédium nfveum, Reichb. f.).
Lvs. up to 6 in. long an lfﬁ in. broad, dull dark green
above, spotted gray-green, lurid purple beneath: scape
equaling or longer than ivs., 1- or 2-fld.; fls. white;
sepals and petals ciliolate; dorsal sepal orbicular, con-
cave, reddish purple on the back; purple-dotted in
front toward the base; petals broadfy oblong or nearly
orbicular, a little deflexed; lip shorter than sepals and
petals. Zpring. Loncavi and Tambilan Isls. B.M.
5922. G.Z.19:17. J.H. III. 45:559. Var. &lbum, Pfitz.
Fls. pure white. Var. punctditum, Pfitz. Base of petals
densely violet-dotted. Var. reticuldtum, Pfitz. Petals
purple-reticulated at the apex, the nerves purple-

tted. Other minor varieties are: pu mum,
uilri, rdseum.
SectioN II.
A. Sepals with stmple nerves, no cross-
nerves.
B. Length of petals flat, ciliate. . ... .. 5. Rothschild-
BB. Length of petals twisted, the margins lianum
with hair-bearing warts.
c. Length of petals 6 in. or less.
D. Staminodium pointed in front.
E. Pointalong beak. . ........ 6. glanduliferum
EE. Pointshort................ 7. prestans
pp. Staminodium notched tn front... 8. glu.h pinense
cc. Length of petals over 1 ft. .. . .... 9. Sanderianum
AA. Sepals with the nerves united by slender
cross-nerves, hence reticulated. . . . . . . 10. Stonei

5. Rothschildidnum, Pfitz. (Cypripédium Rothschildi-
dnum, Reichb. f. C. neo-guineénse, Lind.). Fig. 2756.
Lvs. up to 2 ft. long and 3 in. wide, gl green: sca
erect, a little exceeding the lvs., violet, minutely
pubescent, the bract yellowish green, ciliate, lined
with black-purple; fls. about 5 in. in long diam.;
dorsal sepal ovate, acute, ciliolate, about 15-nerved,
yellow, lined with blwck-ﬂurple' petals about 5 in. long,
twice larger than sepals, linear, 7-nerved, undulate, pale

n, purplespotted; lip about as lonF as sepals,
ateral somewhat compressed, dull purple, the apex
;'ellow. Winter. Borneo and Sumatra. R.2:61. B.M.

102. V.0. 4:45. G.F.6:145. A.G.21:91. G.C. IIL
27:137. Gt. 51, pp. 486,487. J.H.111.60:3. R.B.24:221.
Var. Elliottilnum, Pfitz, (Cypripédium Elliottidnum,
O'Brien). Fls. ivory-white, red-lined; petals shorter;
staminodium acutely 2-toothed at apex. Philippines.
L. 4:186. J.H. III. 32:55. A.F. 6:557; 7:855. Var.
latyt@énium, Hort. Sepals and petals longer and

roader than in the type. L. 623.

6. glanduliferum, Pfitz. (Cypripédium glanduliferum,
Blume. C. préstans, Veitch, not Reichb. f.). Lvs.
strap-shﬁﬁed, up to 8 in. long and nearly 1 in. wide:
scape dull purple, 1-fld., scarcely exceeding lvs., or
several-fld. and exceeding the lvs.; fls. green and rose;
dorsal sepal narrowly ovate, acute, about 13-nerved,
nearly 114 in. long; petals about 214 in. long, deflexed,
lanceolate and long-attenuate from a rhomboid base,
twisted, the undulate marﬁins with hair-bearing warts;
lip about equaling the petals, the broad claw about half
the length of lip, the basal lobes very narrow, involute,
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the sac very short and confined to apex of lip. Sum-
mer. New Guinea.

7. préestans, Pfitz. (Cypripédium préstans, Reichb. f.
C. ggndzdifmm Veitgg,n not Blume). Lvs. strap-
shaped, up to 1 ft. long and 214 in. wide: scape about
equaling lvs., black-purple, pubescent, several-fid.;
dorsal sepal oblong, acute, about 15-nerved, whitish,
purple-lined, yellowish on back, about 2 in. long;
petals yellow, about 5 in. long, twisted, cuneate-elliptic
and long-attenuate from a narrow base, the undulate
margins with hair-bearing warts; lip a little longer than
the sepals, shining, yellow suff red, the sac later-
ally comp: conic. Aug. New Guinea. L. 3:102.
1.H. 34:26. Var. KimballiAnum, Hort. (Cypripédium
préstans var. Kimballidnum, Hort.). Lines on the
sepals broader; petals broader at base, densely red-

lined, the warts larger; lip white, rose-suffused. New
Guinea. L. 249.

8. hilirpinénse, Pfitz. (Cypripédium philirpinéme,
Reicll;b. . C. levigitum, Batem.). Lvs. ob

ong-ligu-

late, up to 1 ft. long, glossy: scape up to 134 ft. tall,
3-5-d.; fls. 3 in. largest (fl'am, dorsal sepal broadl
ovate, acute, whitish, striped purple-brown; pe ‘
linear, twisted, 5-6 in. long, ciliate, with small hair-
bearing basal warts, yellowish at base, passing into
dull purple, the apex pale green; lip buﬁ-yqllow, lined
faintly with brown. April and May. Philippines. B.M.
5508. G.C. 1865:914. F.M.298. B.H. 1867:6. F.S.
17:1760, 1761, G.F.3:309. Var. platytenium, Desb.
Petals a little longer and twice broader than in type.
Var. C idlnum, Pfitz. (Cypripedium Cannzr-
tidnum, Lind. C. Roebbelénit var. Cannzrtidnum,
Pucci). Lateral sepals not united as in type.

9. Sanderidnum, Pfitz. (Cypripédium Sanderidnum,
Reichb. f.). Lvs. up to 1 ft. long: scape barely as long
as lvs., purple, pubescent, several-fid.; fls. about 4 in.
largest diam.; dorsal sepals broadly lanceolate, concave,
acute, ciliolate, pale yellowish green with broad brown
lines, pubescent on back; L)ctals linear, twisted, 114 ft.
long or more, ciliate at the broader base, pale yellow
margined with brown-purple at base, above this spotted
with brown-purple, the remainder, the greater part,
dull purple barred or spotted here and there with pale
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rellow; lip brown-purple above, pale yellow beneath.

eb.-May. Malay Archipelago. G.C. I1I. 19:329.
Gt. 43, p. 520. R.1:3.

10. Stdnei, Pfita. (Cypripédium Stonei, Hook.). Lvs.
up to 134 ft. long: scape up to 2 ft. tall, greenish purple,
pubescent, 3-5-fid.; fls. about 4 in. greatest diam.;
dorsal sepal cordate, acuminate, white, with usually
2 or 3 dark crimson streaks; petals 5-6 in. long, linear,
twisted, sparsely ciliate at i)a.se, the lower two-thirds
pale tawny yellow, crimson-spotted, the remainder
crimson; lip dull rose, veined and reticulated with
crimson, the narrow infolded lobes whitish; stamino-
dium fringed except in front. Autumn. Borneo. B.M.
5349. I.H. 10:355. F.S. 17:1792, 1793. L. 6:281. Var.
moeé&alum, Reichb. f. Dorsal sepal narrower than in
ype, the lateral sepals free. Var. Canneertidnum, Hort.

rsal sepal white; petals longer than in the type,
creamy white with a central line of chocolate spots.
Var. platyténium, Reichb. f. Fls. lmiFer, the petals
much broader, white, spotted with yellow and purple,
the apex carmme. G.C. 1867:1118. F.M. 1880:414.

Section III.
A. Scape several-fid.
B. Fls. all appearing at same time:
les. nearly erect.
C. Petals with hairy warts, narrow,
pendent, much tuisted. . . ... ... 11. Parishii

apex, divaricate.
D. Staminodium cordate, with a
tooth in the sinus; apex of

pp. Staminodium oval, 2-lobed;
petals but little broader at

QPET....oeeeenn

BB. Fls. appearing in succession: lvs. anum
recurced.

c. Lzs. green, more or less netted.
. Pouch long and narrow. ... . ... 14. Victoria-

[Marie

pp. Pouch short and broad . .... . .. 15. Chamber-

lainian

cc. Lrs. glaucous, not netted . . . ..... 16. glaucophyl-

AA. Scape 1-, very rarely 2-, fid. {lum

B. Lrs. not netted or reticulated: sepals
always netted.

c. Staminodium not lunate.
p. The staminodium with 3 pro-
tubera 7. hirsutis-
[simum

nce.

E. Margins of staminodium flat;
petals flat or but slightly
undulate on margins.

¥ Petals dilated; stamino-
dium obcordale.

a.Ovary white-villous;
petals much du \

the upper part almost
orbicular............ 18. villosum

aa. Ovary purple hairy.
H. Staminodium pilose

above.
1. Dorsal sepal much
lam than 9. insi
sepals. ......... 19. gne
1. Dorsal sepal about
as long as lower
sepals.......... 20. exul
BH. Staminodium gla-
br 21. Charles-
[worthii
Druryi

dium cordate. ..........
xE. Margin, ”,“’ poatc’rior, of

als strongly undulate on
MATPIN. ..o eeeeevenennn 23. Spicerianum
cc. Staminodium lunate. . .......... 24. Fairieanum
BB. Lvs. netted or reticulated.
c. Petals manifestly dilated above. [anum
p. Staminodium umbonate. . . . ... 25. Appletoni-
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pD. Staminodium not bonat
£. Lvs. pale beneath, shorter
than scape.

¥. Sepals not reliculated.
G. Petals, the upper mar-
on with warts; stam-
inodium nearly rhom-
bord................ 26. Bullenianum
GG. Petals without warts. . . .27. Volonteanum

.................. 28. Hookers
about as long as scape. .. ... 29. venustum
cc. Petals not or but little dilated above.
D. Margin of petals naked or cili-
ate, wwthout

s spols or warts.
E. Sepal - nerves
clos:

numerous,
e.
¥. Front of lunate stamino-
dium 2-lobed.

G. Petals with upper mar-
ginnaked............ 30. tonsum
margins.

H. Dorsal sepal obtuse...31. Mastersi-

HH. Dorsal sepal acute or [anum
acuminate.
1. Sinus of stamino-
dium not 8-
toothed; dorsal
sepal ovate, acute.32. virens

u. Sinus of stamino-
dium 3-toothed;
dorsal sepal near-
ly orbicular, long-

acuminate. . ..... 33. javanicum
¥y¥. Front of staminodium not

2-lobed, nearly orbicular.34. Dayanum

£E. Sepal-nerves few, distant.. . . .35. purpuratum
pp. Margin of petals with spots or
warts bearing tufts of hairs.

EB. Petals somewhat falcate or

deflezed, their upper sur-

face marked with numerous

8pols or warts.

F. Margin of petals with
numerous approrimate

aa. Lip ing or shorter
than the petals, directly
descending. -
H. Claw of the lip less
than half as long as
thesac............ 37. ciliolare
HH. Claw of the lip half as
...... 38. superbiens
largewarts. . .......... 0. Argus
EE. Petals sigmoid, or curved in
two directions, their upper
gurface spotless or with
Jew spots.
¥r. Upper margin of petals
only with warts.
@. Lower sepal elliptic-
ovate, obtuse; lobes of
Uip with small warts. . .40. barbatum
Ga. Lower sepal narrowly
ovate, acute; lobes of
lip with large warts. . . . 41. callosum
¥¥. Upper and lower margins
of petals with warts.. . . . .42. Lawren-
[ceanum

11. Périshii, Pfitz. (Cypripédium Pdrishit, Reichb.
f.). Lvs. oblong-ligulate, up to 16 in. long and 214 in.
wide, bright green: scape 4-8-fld., pale green, downy;
fis. about 3 in. across; dorsal sepnj oblong-elliptic, pale
Kellow green-veined, the upper part bent forward, the

asal lateral margins revolute; petals twisted, linear,
4-6 in. long, pendulous, the b: part green, with few
blackish dots, the upper half blackish purple, pale-
margined; lip deep green, often stained brown-purple;

»
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staminodium pale yellow, green-mottled, obovate-
oblong. Autumn. Moulmein. B.M. 5791. Gt. 47, p. 25.
LH. 22:214.

12. Ldwei, Pfitz. (Cypripédium Lowet, Lindl.). Lvs.
ligulate, up to 15 in. long: scape much exceeding lvs.,
nodding, 3-6-fid.; fls. 34 in. dp1:.m .; dorsal sepal oval,
acute, yellowish green, veined with purplish brown at
base, pubescent at the back; petals spatulate, twisted,
about 3 in. long, deflexed, tllle ba.sallparl:, ygllow, blt::lk-

tted, the u| art violet-purple; lip brown, paler
meath' st.anln?x)::drum obcordate, the border with
purple ixaire, a small erect hairy horn at the base.
April and May. Borneo. F.S.4:375. A.F.11:1349.
R.H. 1857, p. 402; 1883, &352; 1885, p. 473. Var.
cruciférme, Hall. (Cypripédium cruciférme, Zoll. &
Morr.). M'ore slender, with narrower paler {vs. which
are often obscurely marbled. W. Java.

13. Haynaldidnum, Pfitz. (Cypripédium Ha; -
anum, Reichb. f.). Lvs. up to 16 i1n. long and 2 in.
broad: scape much exceeding lvs., long-hairy, 4-6-fid.;
fls. 4in. greatest diam.; dorsal sepal oval, obtuse, whit~
ish tin xit.h rl(l)se wiz:bilove, the lqmﬂial;:‘lf vgith revolute
m pale yello green, wi rown spots;
pe spatulate-linear, 3—4 in. long, twisted an
recurved above, ciliate, yellowish n below with
large brown spots, the upper pale dull purple; lip
pale green, tinged with dull purple; staminodium
oblong, 2-lobed in front. Jan.-May. i’hilippine Isls.
B.M. 6296.

14. Victdria-Mariee, Rolfe (Cyﬂ;ipédt’um Victoria-
Mariz, Rolfe). Lvs. broadly linear-oblong, paler
beneati:: scape several-fld., much exceeding lvs., brown
pubescent; fls. about 4 in. greatest diam.; dorsal sepai
nearly orbicular, concave, the margin reﬁexed, white-
ciliate; petals about 1l{ in. long, spreading, linear-
}imc:glate, twilated, white-t:.lisliate, gll'een, red-mn.rp:n:g;

p ut as long as , purple, green-margined;
staminodium rhomboits):)vate. Sumatra. B.M. 7573.

15. Chamberlainidnum, Pfitz. (Cypripédium Cham-
berlainidnum, O’Brien). Lvs. up to 1 ft. long and 114
in. wide, narrowly white-margined: scape much exceed-
ing lvs., several-fld.,, grayish browm, densely pilose
nodding; fls. about 4 m. greatest diam.; dorsal sepai
almost orbicular, emarginate, the basal margin reflexed,
white-ciliate, %;een, suffused with brown at base, the
curved nerves brown; petals about 114 in. long, linear,
spreading, twisted, iong-ciliate, n, marked with
small purple spots in lines along the nerves; lip about
as long as sepals, pale n, with many violet dots.
Sumatra. B.M. 7578. R.H. 1892, ?p. 104, 105. G.F.
5:413. Gn.W.8:641. G.W. 6, p. 471. R.B.26:253.

16. glaucoph¢llum, J. J. Smith. Lvs. glaucous
brogd.lgh strap-shaped: scape many-fid.; dorsal sepa.i
orbicular-ovate; petals linear, twisted, ciliate, red-
dotted; lip large, violet; staminodium large, ovate,
black-violet. Java. B.M. 8084.

17. hirsutfssimum, Pfitz. (Cypripédium hirsutis-
simum, Lindl.). Lvs. narrowly strap-shaped, up to 6
in. long and 34in. wide, indistinctly marbled: sca)
shorter than the lvs., black-purple, hirsute, 1-fid.; fls.
4-5 in. greatest diam.; dorsal sepal nearli' or‘»icular, the
base and central part marked with blackish purple,
often confluent dots, the remainder green; petals about
3 in. long, broadly spatulate, spreading, somewhat
twisted, the margin undulate, the base marked with
deep purple on a green ground and studded with man
black hairs, the upper bright violet-purple; lip dull
green, pu_rpie-stajne and with minute blackish warts;
staminodium almost s%}lmre, with 3 protuberances and
2 white eyes. March-May. Assam. B.M. 4990. J.H.
III. 52:513. R.H. 1859, pp. 182, 183. I.H. 4, p. 67
(note). F.S. 14:1430.

18. villdsum, Pfite. (Cypripédium villdsum, Lindl.).
Lvs. up to 18 in. long and 1}4 in. broad, grass-green,
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with the lower surface paler and purple-spotted toward
the base: scape nearly as long as lvs., 1-id., hairy; fls.
5-6 in. greatest diam., glossy, the sepals and petals
ciliate; dorsal sepal broadly oval, green, the base and
center marked with brown-purple, the margin with a
narrow white band, the basal margins revolute; petals
about 3 in. long, strongly dilated above, yellow-brown,
undulate, purple-hairy at the base, the midvein brown-
purple; lip brownish yellow, the broad infolded lobes
tawny yellow; staminodium tawny yellow, oblong-
cordate. Jan.,, Feb. Moulmein. {If 4:126. A.F.
6:555. Gn. 65, %.'6435. Var. Bézxallii, Veitch (Cypri-
pedium Bézallit, Reichb. f. P. Bézallii, Pfitz.). Dorsal
sepal narrower at base, the central part marked with
numerous, often confluent, black spots, the marginal
band broader. Moulmein. I.H.26:345. G.W.5, p.
545. Gng. 15:306. Other varieties are: var flbo-mar-
gindtum, Pfitz., the white margin of dorsal sepal broader;
var. atrd Pfitz. (also known as var. Bézallit atrdtum)
has the dorsal sepal strongly marked with black spots and
the white border broad, the petals yellow-brown above,
tted below, and yellow-margined (R. II. 1:8); var.
adireum, Pfitz., dorsal sepal lemon-yellow, strongly black-
?otted the petals above red-lined; var. canariénse,
fitz., fls. with a general yellow tinge; var. gigantév.m:I
Pfitz., in color much like var. aureum, the petals an
dorsal sepals larger; var. Gértonii, Pfitz., dorsal sepal
with a narrow purple band, bright emera.ld, the petals
pale rose-purple narrowly bordered with greenish black;
var. Lindenii, Pfitz., fls. larger and more brilliant; var.
Measuresidnum, Pfitz., in color resembling var. atratum,
the dorsal sepai yellowish green with a purple base
the lip pale cream; var. Modnsii, Pfitz., dorsal sepai
black for two-thirds its height, then olive-green bor-
dered with pale cream, the pet,ais reticulated, the stam-
inodium large, the protuberance amethyst.

19. insfgne, Pfitz. (Cypripédium i"::fm’ Wall.).
Lvs. linear, up to 1 ft. long and 3{in. broad, pale green:
scape usun.ily shorter than lvs., 1-, rarely 2-fld., densely
purple-pubescent; fls. 4-5 in. greatest diam., glossy;
dorsal sepal broadly oval, with margins somewhat
revolute, the base and central portion apple-green,
marked with numerous brown-purple spots along the
green veins, the upper part white; petals linear-oblong,
sprendinﬁ, undulate, pale yellow-green veined brown-
purple; lip yellowish green, brown-shaded; stamino-
dium nearly quadrate, pubescent, the tubercle orange-

ellow. Winter. Nepal to Assam. B.M. 3412. G.C.
I1.18:763. A.F.7:633. F.E.9:327. Gng.1:243.
A.G.16:73;19:825. J.H.II1.42:47. C.L.A.11:43. Gn.
65, p. 101; 72, p. 40.—Extremely variable in coloration,
the following being some of the prominent varie-
ties. Var. &lbens, Pfitz. Fls. soft greenish yellow, with
the dorsal sepal pure white in upper half. Var. &lbo-
mar?inltum, fitz. Fls. yellowish; dorsal sepal white-
bordered on entire m

in, the light-colored spots only
on the n portion. Nepal. Var. Amesidnum, Pfitz.
Fls. rather large, not spotted, resembling those of var.
Maulei; do sepal with a broad white margin, the

n part suffused with brown. Var. aménum, Pfits.
&e sepal olive-green, marked with large brown spots,
and wide?y bordered with white, with violet spots in
the lower part of the border; peta.[s olive-green, suffused
with brown; lip clear maroon-brown. Khasia. Var.
ngiculltum, Hort. Var. Arnoldianum, Pfitz. Fls. larger
than in var. Maulei; dorsal sepal nish yellew,
broadly white-margined, the spots confined to the n
art. G.F. 7:425. A.F. 6:115. Var. adreum, Pfitz.
rsal sepal yellow below; petals and lip clear yellow-
brown. Var. Breevesidnum, Hort. Dorsal sepal oblong,
the lower two-thirds yellowish n, with brown dots 1n
regular lines, the remainder white; petals reddish brown.
Var. Brdwnii, Pfitz. Fls. large, pale green; dorsal sepal
strongly marked with large pustules, each with a white
dent at the apex; petals spotted. A.F. 7:65. Var.
brugénse, Hort. Var. Chéintinii, Pfitz. One of the best
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varieties; dorsal sepal large, olive-green below heavily
spotted with brown, the upper part only white with a
few large mauve spots; lip mahogany, polished. Nepal.
R.H.1878:130. .25:60. Var. citrinum, Pfitz. g‘ls.
clear citron-yellow, except dorsal sepal, which is clear
green at base, bordered with white and some clear
mauve spots. Var. corrugdtum, Pfitz. Lip corrugated.
Var. Colsonidnum, Pfitz. Fl. large, with a broad dor-
sal sepal. Var. Cowperiinum. Fis. greenish yellow;
dorsal sepal like that of var. albo-marginatum, spot

at base; petals larger; lip 1 . Var. CuhingidAnum,
Pfitz. Fls e, clear green; dorsal sepal broad, the
upper part white, with numerous clear violet spots.
Var. Dormanidnum, Hort. Var. Dorothy. Fls. yellow,
in form like thoee of var. Chantinii. Var. DowminiAnum,
Hort. Var. Ernestii, Pfitz. In form and color resem-
bling var. Sanderz, but the spots on dorsal sepal more
distinctly defined. Var. Eyermannii. Hort.

Resembles var. Sanderz: fis.

yellow, the dorsal sepal

mdistinct small spots, the

white. th.r. E{:'eﬁ idnw

mannii. Var. Férst ii

sepal with a broad white i

distinctly brown- veined.

Nepal. Var. fuscitum,

Gilmoreanum, Pfitz. Fls.
large, resembling those of
var. Chantinii; dorsal sepal
very broad, bordered
white, with large brown
spots in the center and
smaller ones toward the
border. Var. grkcile, Pfits.
Dorsal sepal narrow, yel-
T 2 T
rown-spotted, white bor-
der broad. Var. Gravesi-
anum, Pfits. Fls. on a long
uncle; dorsal sepal v

1851:201. Var. Hallidnum,
Sepals longer and broade
usual. Var. Harefield Hall
A fine variety, with large fls.
sega.l large and round, with:
white margin and large
brown spots. Var. Horsman
Pfitz. Dorsal sepal cuneate-
with the entire upper -
white. Var. Hurrellidlnum

Dorsal se nish yellc
basal ha.lfdsugl?:ed wﬂh reddish
brown, the apex white. Var. illstre, Pfitz. Fls. yel-
lowish, the sepals and petals spotted. Var. Kimballi-
anum, Pfitz. Sepal more than 3 times longer than
broad, flat, yellowish green, the spots running in lines
into the white border; peta.fs strongly veined. Khasia.
Var. l{i‘ers Hort. Dorsal sepal with a dark brown
center, 'ghtiy suffused at edges with greenish yellow,
with 4 or 5 pink marks, the whole margined with pure
white. Var. Laura Kimball, Hort. Fls. resembling those
of var. Sanderz, but of a chamois-yellow, with a few
brown hairs at the base of the petals. Var. longisé-
pelum, Pfitz. Dorsal sepal very long and narrow,
a ing narrower on account of its reflexed margins,
pﬂe green slightly tinted and veined brown at base,
;qoflm, with a small white apex. Var. Licianii, Pfitz.
5. bright yellow, tinted green, dorsal sepal clear n
at base, with only 2 or 3 large dots of bronzy yellow,
white border very broad. Var. lateo-flbum, Hort.
Upper two-thirds of dorsal sepal pure white, remainder
yelf)ewigh green with few spots. Var. Lutchwyche-
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anum, Pfitz. Dorsal sepal narrower basal margins
wavy, the upper white passing into pale yellow,
spots hardly visible. Var. Macférlanei, Pfitz. Fls. clear
yellow; dorsal sepal with a broad white border, but
without the usual pustules. Var. MandevilleAnum,
Pfitz. Resembles var. albo-marginatum: petals with
numerous spots in regular lines. Var. Madlei, Pfitz.
Dorsal sepal with the white predominant, extending to
the base on either side of the green center, the upper
;?ot,s violevtc})umle, the others larger and brownish.
epal. G.W. 6, p. 470. Var. mAximum, Pfitz. Dorsal
sepal deep green, large. Var. montdnum, Pfitz. Dorsal
sepal with a narrow yellow line, the lower three-fourths
of a golden yellow, with a brownish tinge due to the
large spots; petals yellow, striated with brown-red.
Var. Moorean Phits. Fls. pale yellow, petals pale
greenish yellow; dorsal sepal broad-ovate, with a broad
white margin; central spots largest, smaller toward the
margin; petals brown-veined. Nepal. Var. Nflsonii,
Pfitz. f..ip small, round. Var. punctatfssimum, Hort.
Dorsal sepal entirely covered with brown spots except
a narrow white margin. Var. Sénderes, Pfitz. Fig.
2757. Lvs. and scape pale: dorsal sepal primrose-yel-
low with a few minute ish brown dots, the upper
part white; petals yellow; lip waxy yellow. (}ng. 7:196.
A.G. 21:329. Gt. 56:1559. Var. deridnum, Pfitz,
Fls. yellowish green, reticulated with darker green
nerves, the dorsal sepal with a broad white border.
Var. Studbydnum, Hort. Var. supérbiens, Hort. Var.
sylheténse, Pfitz. Dorsal sepal with large dark spots
somewhat confluent in lines along the middle.

20. exil, Pfitz. (Cypripédium ezul, O'Brien). Lvs.
&to 8 in. long and nearly 1 in. broad, narrowly strap-
, lightly marbled, very narrowly white-margined:
scape longer than lvs., green, purple-hairy, 1-fld.; fls.
about 3 'in. greatest diam.; dorsal sepal broadly ovate,
obtuse, reticulate-veined, yellowish green with a white
margin, brown-spotted; petals longer than the sepals,
oblong, a little dilated toward the apex, ciliate, yellow
sparsely spotted and lined with brown; iip marked like
petals. Siam. C.O. pl. 13. B.M. 7510.

21. Chérlesworthii, Pfits. (Cypripédium Chdrles-
worthii, Rolfe). Lvs. spotted, up to 10 in. long and 1
in. broad: scape 1-fld., about as long as lvs., purple-
?otted, pubescent; fls. about 3 in. greatest diam.;

orsal sepal broadly ovate, large, about 214 in. long,
obtuse, nearly flat, white, mottled and suffused wit

e carmine or purple-rose; petals horizontally spread-
ing, a little shorter than sepal, oblong, obtuse, lonﬁ-
hairy at base on inner sur)ace, sparsely ciliate, ye
lowish green, striated or reticulated with brown.
Autumn. Bengal. B.M.7416. R.B. 20:241. Gn. 47:252.
A.F. 13:430. J.H. III. 45:469. O.R. 1:335. L. 10:443.
A.G. 25:561.—Variable. The following varieties are
known: Var. conchifidrum, Pfitz. Dorsal sepal con-
cave. Var. Crashawe, Pfitz. (Cypripédium Crdshawe,
O’Brien) Has the fleshy lvs. glaucous beneath, the fls.
larger. Var. Desmetidnum, Pfitz. Dorsal sepal with
the rose-veined white center surrounded by a band of
rose-magenta, and with a white border. Var. Duvivie-
ridnum, Pfitz. Dorsal sepal orbicular, nearly 3 in.
diam., pure white at the base, the radiating nerves of a
rose-lilac, the mahogany petals tessellated with amber,
the staminodium white with a chrome-yellow umbo.
Var. magnfficum, Pfitz. Fls. very large and brilliantly
colored. Var. indtum, Pfitz. Dorsal sepal is white
with the base and border rose. Var. unfcolor, Pfitz. Lip
the same color as sepals and petals.

22. Driryi, Pfitz. (Cypripédium Drurii, Bedd.). Lvs.
ligulate, up to 8 in. long and 114 in. wide, lightly mar-
bled: scape longer than lvs., purple-hairy, 1-fid.; fls.
about 3 in. greatest diam.; dorsal sepal about 14 in.
long, rhombic-ovate, obtuse, nearly flat, glandular-black-
hairy on the back, white-ciliate, yellowish green or
citron-color, marked black-purple in center; petals
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longer than sepals, narrowly elliptic, obtuse, somewhat
falcate, pubescent on back, the face manifestly hairy at
base, golden yellow, purple-lined down middle and
brown-dotted at the base; lip about as long as petals,
yellow. May, June. Travancore. 1. H. 24:265. A.F.
6:555. F.M. 1880:425. L. 6. O. 1914, p. 139.

23. Spiceridnum, Pfitz. (Cypripédium Spiceridnum
Reichb. f.). Lvs. up to 1 ft. long, and 2 in. bmad:
broadly linear-lanceolate, pale beneath: scape about as
long as lvs., glabrous, black-puﬁle, 1-fid.; fis. about 3
in. greatest diam.; dorsal sepal transversely elliptic
when spread out, about 114 in. long, deeply sulcate, the
margins strongly retroflexed, giving the sepal the
appearance of a spathe, white, a crimson-purple band
down the center, and a large green basal blotch speckled
with red; petals a little longer than sepal, spreading,
deflexed, somewhat falcate, oblong, strongfy undulate
at m , pilose at base on inner surface, green, dotted
and suffused with brown; lip longer than sepal, the claw
S‘:cen, the pouch violet, pale-green-margined. Oct.—

. Assam. B.M.6490. I.H. 30:473. Gn. 48, p.
304. A.G.11:159. A.F.3:226. Gng. 1:242. v E
9:329. G.W. 14, p. 73. J.H. I1l. 44:27.—Quite variable.
Among others, are the following varieties:Var. alboviride
Pﬂtazj. ‘l?iffers in dz:lf)l%enoe O{I medif.“lia ci)lor of lthe do s
sepal. Var. grandifidrum, Hort. . larger than usual.
Var. leodiénse, Pfitz. Dorsal sepal for upper three-
fourths pure white, with tender green at base, the petals
green p.% the ve! uhpdglate margins,vwith the center

rownish green, the lip bronzy green. Var. magnfficum,
Pfitz. Lower sepal pure white. Var. MercatelliAnum,
Pfitz. Fls. yellowish white marked with purple, green
absent. Var. pdnum, Pfitz. Dorsal sepal without green
basal spot. Var. nigréscens, Pfitz. Fls. smaller, lip
blackish brown. Var. rubéscens, Pfitz. Dorsal sepal
pure white on back, strongly tinted with violet-
red on face and marked down the center with a
Eurple band, the petals bronzy green, marked with

rown dots.

.24, FairieAnum, Pfitz. (Cypripédium Fairiednum,
Lindl.). Lvs. up to 6 in. long and 1 in. broad, strap-
shaped, light green, paler beneath: scape much exceed-
ing lvs., green, hairy, 1-fid.; fis. about 3 in. greatest
diam.; dorsal sepal nearly orbicular, about 134 in. long,
the basal margin somewhat reflexed and undulate,
reticulated at the recurved apex, ciliate, pubescent on
back, greenish white, striated and reticulated with
violet; petals lanceolate, undulate on the ciliate mar-
gin, green, striated with violet; lip a little shorter than
the sepal, white at base, green at apex. Autumn.
Bhotan. G.C.III. 38:168. J.H.III. 51:321. Gn.M.
3:63. B.M. 5024. F.S.12:1244. O. 1915, p. 15.

25. Appletonidnum, Rolfe (Cypripédium A -
anum, Gower. C. Bullenidnum Azﬂ)ﬁlmn‘dnum, ife).
Lvs. ligulate, indistinctly tessellated: scape much
exceeding lvs., slender, velutinous, 1-fld.; fls. about 4 in.

greatest diam.; dorsal sepal ovate, shortly acuminate,
the margin at apex involute, the basal margin revolute,
yellowish green, brown-striated; petals half longer than
Eelral, horizontally spreading, somewhat rhombic-
ilated above, glabrous, the margins at base undulate,
the upper margin usua.ily with a few warts, the lower
part green, purple-dotted, the upper Iga.rt rose; lip
green marked with purple. Siam. O.R.4:17. C.O.
22. Var. Poyntzidnum, Pfitz. (Cypripédium Ptlri'frw-
zidnum, O'Brien). Petals pale green, the apex lilac;
lip whitish, rose at base, purple-spotted within. Siam.
26. Bullenidnum, Pfitz. (Cypripédium Bullenidanum,
Reichb. f. C. Hodkerz Bullenianum, Veitch). Lvs. u
to 8 in. long, about 1 in. wide, tessellated: scape muc
exceeding lvs., 1-fld., hirsute; fls. about 314 in. greatest
diam.; dorsal sepal ovate, acuminate, the basal margins
reflexed, about 1!{ in. long, olive-green, shaded with
brown; petals deflexed, dilated from a narrowly oblo_ng
base, obtuse at apex, ciliate, the upper margin wit.
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hairless violet-brown warts, olive n at base, rose-
violet above; lip green, marked with greenish brown
longer than sepals but shorter than petals, the inflexed
lobes with warts. March and April. Borneo. . Var.
anophthAlmum, Reichbf. Petals not spotted; lip
green. Var. oculatum, Reichb. f. Claw of the lip
ochre-color, brown-spotted; lip red-brown, bordered
with green.

27. VolonteAnum, Pfitz. (Cypripédium Volontednum,
Sand. C. Hodkerz Volontednum, Rolfe. P. Hodkerz
Volontedanum, Kerch.). Fig. 2758. Lvs. up to 8 in.
long, 2 in. broad, obscurely tessellated above, paler
beneath: scape much exceeding lvs., 1-fid., pale brown
with white hairs; fls. about 4 in. greatest (iium.; dorsal
segal ovate, long-acuminate, ciliate, the basal margins
reflexed, yehowish green; petals nearly twice as long as
sepals, deflexed, the narrow base undulate, spatulate
and somewhat falcate, long-acuminate at apex, minutely
toothed, at the base long-ciliate and barbed, green,
rose at apex, upper margin with black spots; lip pale
green, suffused rose. June, July. Borneo. Var. gigan-
téum, Pfitz. A robust form. Var. Ldwei, Pfitz. Darker.

28. Hodkeree, Pfitz. (C;{fripédium Hookerz. Reichb.
f. C. barbdtum Hodkerz, Hort.). Lvs. up to 6 in. long,
and 2 in. wide, dark green, tes-

sellated: scape 1-fld., much ex-

ceeding lvs., purple, pilose; fls.

about 4 in. greatest diam.; dorsal

sepal ovate, acuminate, pubes-

cent on back, ciliate, yellowish

white, marked centrally with

Freen; petals depressed, spatu-

ate, ciliate, the undulate basal

ghs.rt green with b}ackisﬁx spots,

e margin purple, the apex

purple; hp pale n, suffused

with rose, the infolded lobes yel-

lowish brown, purple-spotted.
May and June. rneo. B.M.
5362. F.S. 15:1565.—The fol-

lowing varieties are known: czru~

léscens, luteum, majus, Measure-

sidnum, and supérbiens.

d 29. venastum“?at}ltz). (Cﬁmripé-
lium venustum, .). Lvs. up
",","’.:,;,:‘n"f'.,“;"‘(‘,"(‘t; to 6 in. long and 114 in. wide,

above dark green blotched with

pale grayish green, beneath strongly violet-mottled:
scape about as long as lvs., 1-fld., purple, pubescent;
fls. about 3 in. atest diam.; dorsal sepal broadly
ovate, acute, white, veined green; petals somewhat
spa.tu.iabe, spreading, ciliate, longer than sepals, barbed
at base, the basal part green with blackish warts, the
upper portion brownish dull dpurple; lip pale yellowish
n, rose-tinged, reticulated with green, the infolded

obes yellow. Jan.-March. N.India. B.M.2129. B.R.

788. Var. Measuresidnum, Pfitz. Fls. white and green,

without the brown or red tinge. Var. pardinum, Pfits.

(Cypripédium pardinum, Reichb. f. P. pardinum

Pfitz.). Warts extending over whole upper surface of

the petals which are yellow, suffused with copper-color;

inflexed lobes of lip with large conic warts. F.M. 51.

Var. spectfibile, Pfitz. Scape shorter than in the type,

the petals strongly colored with mabo%any at the apex,

the middle area grownish, irregularly black-spotted, the
lip large, bronzy green, reticulated with clear green.
30. ténsum, Pfitz. (Cypripédium ténsum, Reichb.{.).
Lvs. up to 8 in. long and 2 in. wide, tessellated, usually
beneath toward the base with pu.l'])le: scape longer than
lvs., 1-fid., reddish brown, shortly pilose; fls. 4-5 in.
greatest diam., shining; dorsal sepal broadly ovate,
acute, ciliolate, white, green-veined, or the alternate
shorter veins sometimes purplish; petals somewhat
spatulate, pale green, sometimes stained with dull
purple, green-veined, marked with a few black spots;
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lp dull green, tinged crimson and brown, the infolded
hg:es broad, warty. Autumn. Mountains of Sumatra.
C.0. Cypripedium 6. The followini varieties are
known: cupreum; supérbiens, with the dorsal sepal
white at the extremity marked with clear brown; and
supérbum. .
31. Mastersidnum, Pfitz. (Cypripédium Master-
inum, Reichb. f.). Lvs. up to 10 in. long and 2 in.
broad, deep p'eeni tessellated: scape longer than lvs.,
1-fid., brown-purple-long-hirsute; fls. 34 in. greatest
diam.; dorsal sepal npearly orbicular, ciliolate, bright
n, the border yellowish white, gneen-vemeci; petals
risontal, ciliate, obtuse, brownish red, the base paler
with numerous blackish purple small warts on the upper
in and midvein; ulﬂ) pale reddish brown, the
inf:!ded lobes spotted dull purple on a greenish brown
gound. Spring. Amboina. G.C. III. 15:593; 25:274.

. M. 7629. O. 1910, p. 88.

32. vireas, Pfitz. (Cypripédium virens, Reichb. f. C.
) icum virens, Veitch. P. javdnicum virens, Kerch.).

vs. up to 6 in. long and 2 n. wide, obscurely tessel-
lated above: scape somewhat exceeding lvs., brown
shortly pilose, 1-fld.; fls. 34 in. greatest diam.; do
sepal ovate, acute, ciliolate, the margin reflexed at base,
about 114 in. long, pale n, striated darker green;
petals divaricately spreading, longer than dorsal sepal,
:gtuse, gx;:ln at ba?e wl'iith ﬁtteredl small, blacﬁ warts,

e apex pale purple; lip about as long as sepal, green
suffused with rose, the inflexed lobes with numerous
contiguous small warts. N. Borneo.

33. javAnicum, Pfitz. (Cypripédium javdnicum,
Reinw.). Lvs. up to 7 in. longeand 2 in. wide, distinctly
tessellated above, pale zeen neath: scape longer than
}vs., pubescent, 1-fld.; fls. 3—4 in. greatest diam.; dorsal
:ﬁnearl 1 orf)icula.r, long-acuminate, ciliolate, margin

ed below, pale green, striated darker green; petals

somewhat deflexed and faicate, oblong, obtuse, ciliolate,
green, the inner surface with brown small warts; li

the inflexed lobes minute}lg warty. Java. F.S.

:703. Var. majus, Du Buyss. Fls. larger and greener.

Var. minus, Pfitz. Fls. smaller. Var. supérbum, Hort.

34. Dayanum, Pfitz. (Cypripédium Daydnum, Reichb.
f. C. ile Dayanum, Lindl. C. supérbiens Day-
danum, Reichb. f.). Lvs. up to 7 in. long and 2 in. wide,
distinctly tessellated: scape much longer than lvs.,
purple, pilose, 1-fid.; fls. 4-6 in. greatest diam.;
dorsal sepal broadly ovate, acuminate, ciliolate, white,
green-veined ; petals ligulate, somewhat deflexed, long-
ciliate with black hairs, nish brown at base, rose-

le above; lip brownish purple, green-veined, the
mfolded lobes with numerous small Eurple warts. May,
June. Borneo. F.S. 15:1527. Var. Ernestilnum, Pfitz.
Petals crimson-veined at base, the apex white and
ciliate with purple hairs. Var. Pétri, Pfitz. (Cypri-
édium Pétri, Reichb. f.). Dorsal sepal long-triangu-
acute, the petals somewhat broadened above, the lip
more conical. Var. Smithidnum, Pfitz. Var. spléndens,
Pfits. Fls. more brilliant in color. Var. supérbum,
Pfitz., has the petals maroon in the center, lined with
green, the lip maroon veined with greenish brown.

35. purpuritum, Pfitz. (Cypripédium dlum,
Lindl. P. stnicum, Hance). Lvs. up to 5 in. iong and
114 in. wide, distinctly tessellated, paler beneath:
scape longer than lvs., 1-fid., purple, hirsute; fls. 3-314
in. greatest diam.; dorsal sepal nearly orbicular,
abruptly acute, folded at the middle, the basal margins
mﬁlte, white with a greenish central stain, purple-
veined, ciliolate; petals spreading, undulate, narrowly
elliptic, somewhat falcate, ciliate with mixed longer
nnof shorter hairs, purplish crimson, with purple or

veins, numerous small blackish warts at base; lip
rownish purple, deeper veined and reticulated, in-
folded_purple lobes with numerous warts. Autumn.
Hong-Kong. B.M. 4901. F.8.11:1158. C.O. Cg)ripe-
dium 12. Vars. Kimballidnum and Seégeri are known

- spot
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36. Cartisii, Pfitz. (Cypripédium Curtisii, Reichb. f.).
Lvs. up to 8 in. long, tessellated above: scape longer
than lvs., 1-fld., pubescent; fls. 34 in. diam., the segms.
ciliolate; do sepal broadly ovate, acuminate, grass-
green, white-margined, the numerous (freen veins purple
toward the base; petals li{u]ate, eflexed, the ti
recurved, the margin with black hairs and warts, pale
purple, white along the midvein, uniformly purple-
ted, green-veined; lip helmet-shaped, brownish
purple, the infolded narrow purple lobes with darker
warts. May, June. Sumatra. A.F.6:557. Gng.1:41,
L. 3:140. Var. amé@®num, Pfitz. Dorsal sepal brown at
base with a broad white margin; petals green toward
apex. Var. idum, Pfitz. Fis. more delicately
colored; pe almost white at apex, strongly dotted
with clear purple; lip pale greenish, lightly tinted pale
brown-purple.

37. cilioldre, Pfitz. (Cﬁpn‘pédium cilioldre, Reichb.
f.). Lvs. obtuse, oblong-elliptic, 6-8 in. long, tessellated :
scape longer than lvs., 1-fld., hirsute, black-brown; fis.
4 in. greatest diam.; dorsal sepal broadly ovate, acumi-
nate, ciliolate, white, purple at the base, green-veined,
or the lateral veins sometimes pur{,;le; petals deflexed
recurved, ciliate with long black hairs, 5reen toward
base with numerous blackish warts, pale purple at
apex; I:E manifest, helmet-shaped, dull browni
purpfe, e pale yellow-green infolded lobes with purple
warts. April-July. alay Archipelago and ghihp-

ines. I.H.31:530. G.C.III.21:348. Var. Miteau-

num, Pfitz. Dorsal sepal nearly triangular, red-
dish crimson at base and strongly black-nerved, the
border white, lightly tinted rose; petals crimson at Base,
dotted with blackish brown. L.3:146. Other varie-
ties are: Elmireanum, grandifldrum, magnificum, mdzi-
mum, spléndens, and spléndidum.

38. su érbiem&u Pfitz. (Cypripédium supérbiens,
Reichb. f. C. barbdtum var. Vellchir, Linn. C. barbdtum
var. supérbiens, Morr. C. Veitchidnum, Hort.). Lvs.
up to 8 in. long and 24 in. broad, oblong-elliptic, tessel-
lated: scape longer than lvs., brown, white-pilose, 1-fid.;
fis. about 4 in. greatest diam., the segms. ciliate; do|
sepal broadly ovate, acute, white, green-striped; petals
deflexed, ligulate, white, green-veined, with numerous
blackish warts, the m&l ones larger; lip somewhat
helmet-shaped, browmish purple, pale green below,
the infolded lobes crimson and warty. May-July.
Malay Peninsula. I.H.12:429. F.S.19:1996. A.F.
7:707. R.H. 1871, p. 596. J.H. III. 50:3. F.W. 1872:
33.—Vars. Démidoffit and Lindenii are known.

39. Argus, Pfitz. (Cypripédium Argus, Reichb. f. C.
barbatum var. Argus, Hort. C. Pitcheridnum, Manda).
Lvs. acute, up to 8 in. long and 114 in. wide, tessellated:
scape longer than lvs., brown-hairy, 1- or rarely 2-fid.;
fis. 214-3 in. greatest diam.; dorsal sepal broadly ovate,
acute, ciliolate, white, the base rarely spotted blackish
purple, green-veined, or the longer veins sometimes
purple; Eeta.ls undulate, ligulate, deflexed, acute, ciliate,
white, the veins pale green, the upper third pale purple,
the inner surface with blackish warts; lip dull brownish
pur?le, pale greenish brown beneath, the narrow
infolded lobes pale purple, deeper spotted. March,
April. Luzon. B.M. 6175. F.M. 1876:220. B.H.
32:241. R.2:83. C.0.5. A.F.3:179. Var. Boddertii,
Pfitz. Petals narrower and more strongly deflexed.
Var. Lindenii, Pfitz. Colors brighter; dorsal sepal
larger. Var. Modnsii, Pfitz. (Cypripédium Moensidnum,
Hort.). Dorsal sepal very large, pointed, white, green-
lined; petals broader, white, green-lined, strongly
spotted with blackish crimson, the spots confluent in
transverse masses; lip greenish yellow below, maroon
above. L.3:129. Var. nigricans, Pfitz. Spots con-

ted and confluent. Var. nlgro-maculhtum, Pfitz.

orsal sepal white, lightly tinted rose, dotted reddish
brown at base; petals green at base, strongly black-
spotted; lip maroon above, olive below. Var. supérbum,
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Pfitz. Dorsal sepal round, lightly acuminate, white
strongly veined with shining green, the border here an
there spotted with reddish purple; petals white at
base, green-lined, and almost entirely black-spotted;

lip reticulated. Other varieties known are: beflorum,

gigantéum, grandifidorum, Mantinii, Morrenidnum, multi-
color, nigrum, purpurdlum, and tigrinum.

40. barbatum, Pfitz. (Cypripédium barbdtum, Lindl.
C. purpurdtum, Wight). Lvs. acute, up to 6 in. long,
tessellated: scape longer than lvs., black-purple, pubes-
cent, 1- or rarely
24d.; fis. 214-3 in.
greatest diam.; dor-
sal sepal neatl"’l!
orbicular, inted,
folded at the mid-
vein, white, more or
less purple-stained,
green at base, the
veins prominent,
deep purple, the cen-
tral g{een at base;
petals spreadu;s,
somewhat deflexed,
oblong-linear, cili-
ate, the upper mar-
gin with small
blackish warts, the
base brownish
green, the apex
purple; lip helmet-
shaped’,deepbrown—
ish purple, paler
belov]v, ltltl:as igfolded
purple lol eeper-
spotted. June, July.
Malay Peninsula.
B. M. 4234. B.R.
27, p. 53 (desc.). F.
S.3:190. B.H.33:7.
xmz? 4z123vau.

ifldrum, itz,
Scape 2-fid. Var.
ceeruléscens, Pfitz.
Dorsal sepaf white
and n in about
equal proportions,
the nerves dark green and crimson; petals olive-green,
whitish rose at the apex with a few black dots; lip
maroon. Var. Créssii, Pfitz. (Cypn‘e‘edium Croéssiy
Hort. C. barbdtum var. Warneridnum, Warn.). Dorsal
sepal large, nearly round, the upper half pure white,
the center green, striped deep maroon and tinted rose-
purple between the nerves; petals strongly reflexed,
rose-violet toward the apex which terminates with a
white spot; lip clear maroon. B.H. 15:227. Var.
grandifidrum, Pfitz. Dorsal sepal very large, the
apex pure white, lined and veined with rose-purple at
base; petals olive-green above, black-spotted, rose-
magenta below toward the apex; lip large, deep purple-
maroon. Var. Héndersonii, Pfitz. Dorsal sepal has a
broad white border, the center shaded with violet, and
the base lined with tender green; petals undulate,
reflexed, the ug)per surface olive-green, the lower sur-
face light rose heavily shaded green, the extremity with
a white point; lip deep maroon. Var. illistre, Pfitz.
Dorsal sepal round, acuminate, white, green-lined at
base, banded with blackish purple, and broadly white-
bordered; petals brownish green above, rose-salmon,
below; lip very large, blackish brown. Var. majus,
Pfitz. Resembles var. grandiflorum, but is more robust
and has larger fls. of richer color. Var. ndnum, Pfitz.
Dorsal sepal small, only about 1 in. long; petals some-
what falcate, about 114 in. long, with 2—4 warts. Var.
nigritum, Pfitz. (Cypripédium nigritum, Reichb. f.).
Dorsal sepal oblong, acute; petals narrower. Perhaps

2759. Paphiopedilum Lathamianum, Hy-
brid. (See supplementary list.) (X1§)
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anatural hybrid. Borneo. Var. n.lﬁmm Pfits. Dorsal
sepal very large, oval, strongly line with deep crimson
and shaded violet-purple, the center greenish white,
the border broad white; petals bronzy black above;
lip blackish brown. A.F. 36:1184. Gng. 20:34. Var.
O'Brienii, Pfitz. Dorsal sepal small, less than 1 in. long;
petals falcate, with 6-8 warts. Var. drbum, Pfitz.
(Cupriptdim brbu;‘r:l,lyReichbhfi.). Fls. paler ﬁan in

e . Var. po reum, Pfitz. sepal very
broad‘a ro;xl:)d, brg:cilculated, redlﬁxsh Vid:.lts onh a white
ground, the er pure white; pet olive-green
above, rose-violet below; lip very large, blackish brown.
Var. pulchérrimum, Pfitz. Perhaps a natural hybrid
between P. Hookerz and P. hirsutissimum. Var.
supérbum, Pfitz. Dorsal sepal orbicular, very flat,
striped with very deep crimson and bfack-veined;
petals reddish wine-color above, and olive-brown below
with a central black band. Var. Wérneri, Pfitz. Dorsal
sepal very broad, nearly orbicular, white, strongly lined
with dark green, stained with red-magenta, with a
broad white borcier; petals shining dark green above;
lip deep maroon. Other varieties known are: gigantéum,
grdcile, mosdicum, nébile, pictum, plumosum, purpireum.

41. calldsum, Pfitz. (Cypripédium calldsum, Reichb.
f.). Lvs. acute, ug to 10 in. long; tessellated: scape
longer than lvs., brownish purple, 1-, or sometimes
2fld.; fls. 4 in. greatest diam.; dorsal sepal broadly
ovate, cordate, white, veins (freen at base, deep purple
above, alternately longer and shorter; petals spreading,
ligulate, pale green, tinted pale rose at apex, with 4 or 5
ll:ackigh wa.rt.slon tﬁppeul:..f 1;3 .l;bloig elmlet-shapt:g,

rownish purple, the info ol urple-spotted.
Feb., plgd.l_:ch. 7813.%1. RH. 1888:252. %,])20;3‘ CO.

ypri um 7. Var. gigantdum, Pfitz. se|
broad, white, shaded with emerald-green lined w?t.h
deep green. Var. Rossidlnum, Pfitz. Petals longer,
narrower, and strongly falcate. Var. Skndere, Phitz.
Fls. white, the dorsal sepal green-veined. C.O. Cypri-
gedmm 15a. Var. Schmidtidnum, Pfitz. (Cf'lyp:;fédium

chmidtidnum, Kranzl.). Petals at base deflexed; lobes
of the lip inflexed, thickened, subacute at apex; stam-
inodium less angfed, nearly orbicular. Var. sublve,
Pfitz. Petals without warts or hairs on the surface.
Var. viridifidrum, Pfitz. Dorsal sepal and petals green-
ish white, veined with deep gray.

42. Lawrencednum, Pfitz. (Cypripédium Lawrence-
dnum, Reichb. f.). Lvs. up to 10 1n. long, 2}4 in. broad,
tessellated: scape longer than lvs., brownish purple,
pubescent, 1-, or rarely 2-fld.; fis. 4-5 in. greatest diam.;
dorsal sepal nearly orbicular, white, the veins alter-
nately longer and shorter, tieep purple, the central
ones usually green at base; petals spreading, ciliate,
ligulate, green, the tim“purple each margin with 5-10
blackish warts; lip Purpe brown-tmﬁd above,

n beneath. April-July. B.M. 6432. LH. 30:478.

.S.23:2372. G.C.1II.21:291. G.Z.24, gﬁ 1. J.H.
IIL. 51:51; 63:545. Var. Abbottilnum, Pfitz. Fls.
large, the dorsal sepal with veins deep crimson. Var.
atropu.rsﬁﬁreum,' Hort. Same as following. Var. atrord-
brum, Pfitz. Fls. richly colored, especia.llK the dorsal
sepal. Var. bifldrum, Pfitz. Scape 2-fld., the lower fl. is
normal, while the dorsal sepal of the upper fl. is reflexed.
Var. colora Pfitz. Dorsal sepal subacute, inter-
nerves pale violet, warts of the petals numerous. Var.
expinsum, Pfitz. Dorsal sepal much larger than in
the type; petals larger. Var. Grenieri, Pfitz. Dorsal
sepal very broad, round, emerald-green at base, with
numerous deep blackish purple veins above, the ground-
color white, shaded rosy magenta, the border white;

tals emerald-green above, greenish white beneath,
ined with rose; li[) well developed, reddish maroon
above, greenish yellow below. Var. Hyednum, Pfits.
Dorsal sepal white, green-veined; petals horizontal,
very long, white, green-dotted; li% olive. G.C.III.
21:37. Var. magnfficum, Pfitz. Dorsal sepal deep
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gree.n at base with a broad white border, lined with
lackish purpe at center. Var. Mo#nsii, Pfitz. Dorsal
aradine, the Sorder pare white "‘?ﬂ“;"‘w"“""“’ g
carmine e er pure wi pe! n,
brownish maroon with a white terminal Va.tg
pleioledcum, Pfitz. Dorsal sepal white ve, the

2760. Pcmhm Lo;:)un:. Hybrid. (See supplementary

green veins short. Var. stenfsemum, Pfitz. Dorsal
sepal much narrower than in type, elhptnc. Other
varieties known are: awiculum, gigantéu
LAndenii, marmordtum, nigrum, pictum, PMnuﬂy
purpurdscens, roseum, supérbum, vir

The following list contains some of the hybnd-.

are grown by lnnaen bu cannot be mentioned here.
C III. 17:199, A.G. 16:118, and the

others
or cata-

ﬁ
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mnnnthum —P. Cfdhua—l’ Spneerunnme Argu.a—P Croe-
P. —P. Cr pdllid
P. mngnexl’ vemm.um pardinum.—P. Crossidnum Tautznid-
n—'gh g —P. Cybele=P. Lawrenceanum XP. Druryi.—
teri==P. barbatum X P, villosum.—P. Doodmanidnum=P.
berlainianum x P. Bgleonumm .—~—P. Dibdin=P. Boxallii X
Argus.—P diléctum==P. Boxallii X P. hirsutissimum.—P. dfs-
eoloraP venustum X P. num.—P. Donatidnums=P, in-
signe X P. Harrisianum.—P. Doncasteridnum==P. hirsutissimum x
P. callosum.—P. Dora==P. venustum X P. Stonei.—P. Drurio-
Hoékew—P Druryi X P. Hookersm. —P Duchess of Suduerland—l’
Rothschildi XP. Y ebordicum=P. insign
P. nitens. JH 111. 53:589.—P. B'duhz==P bellatulumxl’
Charlesworthii.—P. Eismannidnum==P. Boxallii X P. Harrisianum.
—P. Electra=P, H;msmnumxl’ m::gne .—P. enfieldénse=P,
La xXP. H —P. E es=P. insigne Chantinii
xP. nuroorum.—P Eu ryada ézcellens==P. Boxallii X P. Leeanum.
G.M. 47:255.—P. Euryale==P. Lawrenceanum X P. superbiens.—

P. E ndrum==P. barbatum X P. Stonei. GZ 24, p. 241.—P.

Eurylochus=P. ocold{lohi’rexP hu-uummmum—P n Amec—P
X

Ro ume Harnsmnum.—?’ Fairy an—P Curtisii

xP. Dmryl.— . phili P. ciliolare.—P.

Pitch B xP. venustum P Fletcheridnum==

P. GodefroyoxP Mabelie. G.C. I11. 40:254. J.H. I11. 53:330.
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in.—P. Harrisidnum==P. barbatum X

S

nllooum. F.S. 22:
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=P. Dauthieri.—P. Harrs. batum x P.
Boxallii.—P. Hamadnum Pudumdnum —P. Harrmdnum supér-
bum=P. bubatumx? \nllomm —P. Hamydnum—l’ Iaeanumx
P. Stonei.—P. H barb Lawr
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supérbum

good form

mued by Veitch. ;
Lloyd magn,

cum=-P bellatulum

X P. ,Swanianum.

2761. Paphiopedilum Niobe. Hybrid. (See
supplementary list.) (X )
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—P. Lobengula==P. Boxallii X P. Harrumnum—l’. Loewegrenid-
num=P. Bpicerianum XP. Io.—P. Lord Derby=P. Rothschild-
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Harrisianum X P. Spicerianum.—P. Shillid Goweri;
XP. Rothschildianum. Gn.W. 16:57.—P. mménu—P . Apple-
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nigricans==P. barbatum xP. niveum. Gn. 71, p. 89. J.H.IIL
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sum X P. Arthurianum.—P. tonso-Chdrlesworthis==P. tonsum X P.

insigne
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Charleaworthii.—P. Lons rdtum==P. tonsum X P. purpura-
—P. O'Qlﬂm X P. insigne Sandel"ltm—P

fom 32 vill Tr P. au-
reum X P. Leeanum G.M. 52 260 GnW 22:159.—P. Transcaal
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num. Gn.W. 22:69.—P. Wwamdnum:u? Ashburtons x P. Harris-
ianum.—P. W:Ilmm McKinley. —P thlu:mndnum=-l’ Harrisi-
mume —P. Wi P. Druryi X P. villosum.—
P. . Lee==P. Rothschildianum X P. luperblens—P w. w.
Luul—P Boxallii X P. i —P. Y P. D

x P. superbiens.—P. ounmdem mpérbum—ptece&nﬁr G. 28:
67 G xP.
—oth

III. 40:439.—P. Z,
er may be exp ted in the trade.

GEORGE V. Nasn.

PAPYRUS (an ancient name, coming through the
Greek, and from which comes indirectly the word
paper) Cyperdacez. A group of aquatic or subaquatic
very ornamental plants, now considered to represent
one polym tt'ﬁ)hous species; by modern authors they are
e genus Cyperus (which see, page 941,

olume 1I).
The paper- r-reed,

Cypérus Papjrus, Linn. (Pal?
arl.),

a stcula, Parl. Cypérussyriacus,

2762. Papyrus antiquorum.

Fig. 2762, is of the Nile region and widespread in Trop.
Afr., also of Sicily. It is a glabrous perennial with a
woody rhizome, reaching 10-15 ft. in height in favor-
able regions, the tall sts. solxta.ry or very few from each
root and varying from nearly terete to acutely 3-an-
led: lvs. :{ly radical (only sheaths produced on the
owering culm), long and sedge-like: umbel compound
on the top of the high culm, the primary rays man
and 6-20 in. long, drooping; splke ets 1 x 114 in., wit|
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many spreading spikelets; wings of rachilla lanceolate,
yellow, falling early with the glumes; stamens 3, the
anthers joined by a crested connective: nut or fr. ellig-
smd.a.l,‘3—comel_'ed. gray. Var. antiquorum, Clarke (P.
antiquorum, Willd. P. mossambicénsis, Parl. Cypérus
Papyrus, Linn., in part), has spikelets more or less
deciduous above the 2 lowest or empty
glumes, the wings of the rachilla obtuse and
tardily falling, the connective not crested.
This variety occurs in Trop. and N. Afr.
and in Palestine.

The papyrus is popular about | tanks
or aquana in greenhouses, and is often
bedded out about ponds in summer. Far
South it may stand in the open. It is
much used in California for adornment of
lawns, doing well even with a moderate
supply of water. The fluffy heads make
attractive house decoration. The pa})yri of
the ancient Egyptians were made of strips
taken from the culm or stem, from base to
apex, between the cortex and the core
being laid side by side and beaten and
pressed together to form a continuous surface.

The paper-reed is known best to horticulture as a
tender decorative plant, almost solely as an aquatic.
It stands by itself, unequaled and unrivaled as such.
It has tall dark n stems 10 or more feet high,
depending on mode of culture, surmounted with an
umbel of threadlike leaves or filaments, subdivided,
and forming a most graceful and ornamental object.
It is at home on the margin of a natural pond, or it
may be planted in a tub or box of rich soil and placed
in the artificial pond, but should be only slightly sub-
merged. The plant should not be subjected to a spray
from a fountain jet, as the weight of water will d
and break the stems. They may also be planted in

grou| to cannas, but should receive copious
supplies of water, otherwise they will be dwarf and
by seed. Sow and

stunted. Propagation is effec
treat eed.luﬁ ilar to C alternifolius, the com-
mon umbrella plant. Sow in early autumn or spring;
seedlings will make good plants the same season.
Winter the medium-sized plants in a cool greenhouse
with all light and air possible, else the plants become
drawn and weak and crippled with aphis. Large plants
may be divided in spring. (William ricker.I)J H B
PARACHUTE FLOWER: Ceropegia Sandersonis.

PARADISEA (said to be from Paradise, of which this
gmt is supposed to be a fit inhabitant). Often written

aradisia. Lilidcez. St. BRUNO'S LiLy. Hardy herba-
ceous perennial, a single species, with white
iJ!owers, native in the Pyrenees, Apennines, Alps, and

uras.
. St. Bruno's lily and St. Bernard’s lily are advertised
in catalogues of hardy herbaceous plants as Anther-
tcum Liliastrum and Anthericum Liliago, but the former
should be called Paradisea Liliastrum; the latter is
St. Bernard’s lily. Both have white fls., borne in
early summer on scapes a foot or more high. The fs. of
both are tigped green outside. The lvs. are linear, all
radical, and a foot or 80 long. Both plants are natives
of Cent. Eu., and by their popular names recall the life-
saving monks of the Alps. It is no wonder, then, that
they are often confused, although they belong to differ-
ent subtribes. The Paradisea has larger fls., which are
funnel-shaped rather than rotate, but the funda-
mental differences upon which Paradisea is made a
separate genus lie in the stamens. In Paradisea (accord-
g to Bentham & Hooker) the anthers are attached
at the middle of the back and are versatile; in Antheri-
cum the anthers are attached at their base and are
erect; moreover, the stamens of Paradisea are hypogy-
nous; of Anthericum, perigynous. Following are some
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of the other ‘differences as given by Baker in Journ.
Linn. Soc. 15:286, 287, 301 (1877):
Lilifstrum, Bertol. (Anthéricum Lilidstrum, Linn.

Czdckia Lilidstrum, Andrs.), has 6-8 lvs.: scape 12-24
in. high; raceme 2-10-fld.; bracts lanceolate; perianth
18-21 lines long; style 15-18 lines long; ovary and caps.

2763. Paramigyna monophylia. (X }4)

oblong.—Anthericum Liliago, Linn., has 12-20 lvs.:
scape 6-15 in. high; raceme (sometimes panicled) 10-20-
fid.; bracts linear; perianth 6-9 lines long; style 56 lines
long; ovary and caps. globose. Some of the above char-
acters may not hold for cult. plants.

Var. major, Hort., is much larger and a better form
than the type, growing 2-3 ft. high and bearing more
and lm'gerg'.a é!rlo 9:12 (a8 Anthericum Liliastrum var.)
has fls. 2 in. long and 214 in. across. Var. gigantéum,
Hort., is probably the same. P. Liliastrum and its vari-
eties are plants of secondary importance in the hardy
border; they are of simple cult.; prop. by division, or by
seeds sown as soon as ripe. WiLeELM MILLER.

L. H. B.t

PARADISE FLOWER: Strelitzia Regine.

PARAMIGYNA (from the Greek to miz with).
Ruldcez, tribe Citrez. Evergreen climbing shrubs native
to India and distantly related to the orange, but having
fruits filled with gum. . . .

Leaves alternate, unifoliolate, articulated with the
long petiole; spines recurved: fls. solitary or in clusters
in the axils of the lvs., large, white, 4-5-merous with
8-10 free stamens; ovary 3-5-celled with 1-2 ovules in
each cell: fr. globose or elliptical, gummy, with a lemon-
like peel.—Several species are known. The following is
being tested as a stock by the U. S. Dept. of Agric.

monoph§lla, Wight. Fig. 2763. An evergreen climb-
ing shrub related to Citrus: lvs. simple, alternate;
spines recurved: fls. large, white, 4-5-merous, with
free stamens: the Xoung lvs. are pendent, the twigs,
spines, petioles and leaves are all more or less hau?'.

albot, For. Fl. Bombay, p. 200, fig. 122. Wight, Ill.
Ind. Bot., pl. 42.

Several oth ies occur in the Indo-Mala jon; t
have rocen:l ell;ee.%ec:i:cribed uf:mme tl;‘e ol;hlh 'm:reg?nionyg
pedu , Merrill, a scandent shrub, closely related to P. mono-
phylla, from which it differs in its longer
other characters; P. mindanaénsis, Merrill, a nearly glabrous
scandent shrub, with shining lvs. and glabrous fr., usually curved.

WALTER T. SWINGLE.

uncles and several

PARA-NUT: Bertholletia.

PARASITE. A parasitic plant or animal is one
which fastens itself upon another living thing, pene-
trating the tissues of the host or organism attacked,
thus usually deriving some or all of its nutriment there-
from. Parasitic plants are numerous, but the larger

art of them are to be found among the fungi and the
acteria. These two classes of organisms are the chief
causes of plant di ,—such as rusts, smuts, mil-
dews, and blights. It is with such parasites as these
that plant pathology is primarily concerned, and path-
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ologists estimate that in the United States alone the
annual losses to crops from parasitic fungi and bacteria
amount to not less than $600,000,000. Parasitic fungi
commonly grow within the tissues of the host plant,
reaching the surface only when forming certain t
of spores, or propagative bodies. Parasites invariably
cause some disturbance of the normal development of
the tissues. Notwithstanding this fact, it can be said
that there are beneficial parasites, such as the bacteria
I)roducing the nodules, or tubercles, on the roots of
egumes; and these nodules are important because of
the fixation therein of atmospheric nitrogen, which
ixltimauﬂy becomes a source of nitrogen supply for the
e, e host.
ere are also parasites amonieﬂowenng' lants.

Of these, two principal classes may be noted: (1) those
green in color, or chlorophyl-containing, such as the
mistletoe and the bastard toad-flax; and (2) those
practically devoid of chlorophyl, such as the dodder
and the broom-rape. The members of the first class
are commonly supposed to be active photosynthetically,
that is, they are able to manufacture their own car-
bonaceous food-supgly from carbon dioxide and water,
while members of the second class must receive all or
nearly all similar foods through the host plant. Plants
living upon dead organic substance are termed sapro-
phytes (which see). There are all gradations between
g:ruites and saprophytes, especially among the fungi.

me are parasitic during their more active vegetative
growth, and then continue their development saprophy-
tically. Again, there are many fungi which, while
generally parasitic, may be grown in the laborato:
upon a variety of culture media, or cooked plant prod-
ucts. Finacl:i'l, there are those which ordinarily live
saprophytically in the soil, but under certain condi-
tions are able to induce disease epidemics.

> B. M. Duggar.

PARATROPIA (Greek, turned away, probably with
reference to the twining habit). Aralidcez. Tzvmmg
trees or shrubs similar to Aralia, with compound lvs.:
infl. paniculate or racemose. The genus is now included
in Schefflera by most authorities. P. Steltzneridna,
Barb.-Rodr. The plant intro. into Calif. under this
Dame grows up to 24 ft. high, evergreen: If. palmately
6-foliate; Ifts. leathery, oblong, short deltoid acumi-
nate, petioles articulate at the petiole.

PARDANTHUS: Belamcanda.

PARIETARIA (from parietarius, belonging to walls,
referring to its habitat). Urticdcez. Annglﬁfor peren-
nial herbs widely scattered in the temperate zones,
scarce in the tropics. Fls. polygamous, cymose or
glomerate at the axils; perianth of the hermaphrodite
and male fls. deeply 4-lobed, rarely 3-lobed; lobes val-
vate; of the female fl. distinctly tubulous at the base,
lobes shorter; stamens 4, rarely 3; ovary free within the
perianth; stigma penicillate, short or linear: achene
included in the persistent perianth. Ten or more
species. P. arbdrea, Ait., an erect shrub, with lvs.
B:rfectl white undemeatil, has been offered in trade-

ts. is belongs in the genus Gesnouinia, differing
from Parietaria in being small trees with the involucre
subtending 3-fld. glomerate - panicled branches: fls.
moncecious, the central pistillate, with the achene
included in the tube of the involucre. Gesnouinia con-
tains 2 species belonging to the Canary Isls.

PARIS (the berry of the plant is compared to the
apple of discord, while the four leaves surrounding it
are likened to Paris and the three envious goddesses,
Juno, Minerva, and Venus. Others think the name is
derived from par, equal, referring to the agreement in
number between leaves and floral parts, and this is
f:;)bably the correct derivation). Lilidcez. HERB-PARIS.

vE-AppLE. Hardy small herbs.

PARKINSONIA

Differs from Trillium in having its floral parts in 4’s
instead of 3’s. There are about 6 species altogether,
and in some of them the floral parts are in higher num-
bers than four. They resemble trilliums in being small
hardy rhizomatous plants, found in mountainous coun-
tries of the North Temperate Zone, and even in the
arctic regions; also they have a single whorl of lvs. at
the top of the scape and a single fl., but in Paris the
outer perianth-segms. are more herbaceous and calyx-
like, while the inner ones are much narrower and less
:lt:gewy;;, being mere strips of petal, or even entirely

nt.

quadrifdlia, Linn. Hers-PAris. True-Love. Four-
LEAVED GRrass. Height 9-12in.: lvs. all cauline, netted-
veined (exceptional among monocotyledons): peduncle
rising 1-2 in. above lvs. : perianth-segms. yellowish green,
the 4 inner ones rather more yellow: berry bluish black.
The dominant European type, scattered over Eu. and
Siberia from the Arctic Circle to the Medit., in woods
and shady places, but usually local. Gn. 31, p. 165.—
Fls. in spring or early summer. Rarely the lvs. and floral
parts are in 5’s. WiLBELM MILLER.

PARITIUM: Hibiscus clatus and H. tiliaceus.
PARK: Landscape Gardening, page 1801.

PARKIA (named after Mungo Park, born in 1771).
Legumindsz. Tall unarmed trees: lvs. evenly bipin-
nate; Ifts. very numerous, small: fls. in dense, lonf—

uncled, obovoid hemis; calyx tubular, shortly

left; corolla tubular, somewhat cleft; stamens 10;
ovary stalked: pod large, flat, strap-shaped, coriace-
ous.—About 10 species, tropics of both hemispheres.
P. timoridna, Merr. CupaNG. A very large tree, up
to 115 ft. high, with vase-shaped wide-gpreading
crgiwn: l\és. fﬁrnhke, :ith very saa;fed lfts.:_g. pods'
white and yellow, in dense pear-s panicles:
Bendulou.s, flattened, black, 18 in. long. Timor and

hilippines. Intro. in U. 8. by Dept. of Agric. and
offered for distribution.

PARKINSONIA (John Parkinson, 1567-1629, Lon-
don apothecary, author of the delightful “Paradisus
Terrestris” and “Theatrum Botanicum”). Legumi-
nosz. Tropical trees or shrubs, with a thin smooth
bark and armed with simple or three-forked spines.

Leaves alternate or fascicled, bipinnate, with 14
pairs of pinna; the common petiole short, often obsolete
or spinescent; stipules minute or none: fls. yellow or
whitish, on slender pedicels in short, loose axillary or
terminal racemes; calyx 5-parted, produced at Kase
and jointed upon the pedicel; pe 5, clawed, the
upper one within and broader than the rest, somewhat
cordate, the claw pubescent and nectariferous on the
inner side; stamens 10, free, the upper one gibbous
outside; ovary several-ovuled, shortly stipitate: pod
compressed, leathery, 2-valved, linear to linear-oblong,
more or less twisted, tapering at both ends; seegs
compressed, albuminous, with a crusty brown testa.—
Five species. The dominant type, both in the wild and
in cult., is P. aculeata, the Jerusalem thorn, which is
probably a native of Amer., but is naturalized or cult.
in all tropical countries. One species is S. African, one
is S. American, and the remainder belong to the region
between Texas and S. Calif. P. aculeala is a thorny
evel n tree with feathery drooping branches and
handsome yellow fls.; it is admirable for hedges, thrives
in the driest places and can endure some cold. It has
been cult. in European conservatories, being usually
raised from imported seeds, but it is of difficult cult.
P. Torreyana, though generally destitute of lvs., is
known in N. Mex. as “palo verde,” from the bright

n color of the branches. It stands drought even
tter than P. aculeata. These plants belong to the
same tribe with such fine northern trees as Gleditsia



PARKINSONIA

and Gymnocladus and such southern kinds as Cmsal-
3, Poinciana, and Colvillea. They are little known
ulturally.

A. Lfts. numerous; rachis flat, long.

aculedta, Linn. JerusaLem THORN. Small glabrous
tree, :ﬂ to 10 ft. tall, the slender zigzag branches often
pendulous: lvs. 8-16 in. long, with spiny petioles }4-1
in. long; Ifts. numerous, very small, distant, linear to
linear-oblanceolate, 14— in. long, inequilateral, on slen-
der ‘Fetioles; rachis wi , 34114 ft. long: racemes
slender, axi , 36 in. long; fls. fragrant, pendulous;
calyx glabrous, tube v&rg short, lobes oblong, reflexed,
ex ing the tube; petals yellow, 3§-54 in. long, blades
suborbicular or oval, longer than the claws; stamens
am.lavnr{epubesoent: narrow, 2-4 in. long, con-
stricted between the seeds; seeds oblong. Probably
Trop. Amer. S.S.3:131.

AA. Lfts. few; rachis terete.

Torreydna, Wats. Small tree, 18-25 ft. tall, with
light green, smooth bark: young branches and lvs.
sparingly pubescent: Ifts. 2 or 3 gairs, oblong, obtuse,
narrowed toward the scarcely r:lt:nigue base, glaucous,
about !{in. long: racemes terminal with rather long
pedicels, jointed near the middle, but joint not evident
until in fr.; petals bright yellow, a prominent gland on
the upper one: pod acute, more or less constricted
between the very thick ventral suture. Valley of the
Colo. and eastward through W. Texas.—Usually naked
in the S.W. as the lvs. are early deciduous.

P. L. RiICKER.

PARMENTIERA (named after Ant. Aug. Parmen-
tier, who intro. potato-cult. into France). Bignonidcez.
Shrubs or trees with spirally placed fls. in
3's: fis. from the old wood on rather long peduncles,
almost ; calyx spathe-like, splitting up one
side; corolla campanulate-funnelform, little crooked,
limb sub-2-labiate, posterior 2-parted, anterior 3-parted,
lobes all broadly spreading; stamens 4, scaroee‘l{
exserted; ov sessile, 2-loculate, many-seeded:
fr. elongate-cylindrical or oblong: lvs. alternate or
subopposite, 3-foliate or some simple, common petiole
ofte md Species 2, from Mex. and Panama. P.
cerff Seem., from Panama, called “palo de vela,”
or candle-tree, from its long cylindrical frs. which are
emooth and white like candles, has been offered in the

PARNASSIA (after Mt. Parnassus). Sazifr .
Grass oF ParNassus. Low-growing moisture-loving
hardy perennial herbs of tufted habit, sometimes
transferred to gardens.

Glabrous, from short rootstocks, mostly with scape-
like sts.: lvs. simple and entire, mostly radical (or
basal) and petiolate, 1 on the st. sessile and mostl
emall: fls. usually 1, white or yellow; calyx 5—ps:ted;
petals 5, withering, but deciduous; fertile stamens 5,
alternating with the petals; staminodia present or
represented by glands; ovary 1-celled; style very short
or none; stigmas usualiy 4; ovules many: caps. 1-celled,
with 4 placent® projecting within, 4-valved (some-
times 3-valved).—In wet or moist piaoes in temperate
and subarctic re%i'hns in the northern hemisphere,
about 25 species. ey are suitable for shady positions
along the water’s edge, and are prop. b{] s or divis-
ion. commonly grow about 6 in. high, but attain
2 ft. They bloom from June to Sept.; the petals are
conspicuously veined with green lines. The plant which
Dioscorides called ‘“‘grass of Parnassus” is P. palustris,
the only species common in Eu. This is perhaps the
best one for cult., but they are all much alike in horti-
cultural value. Parnassias prefer a peaty soil, but such
is not necessary. The species are umﬁy tenacious of
life and are good perennials. The N. Carolinian species
are hardy N.

PARONYCHIA

A. Petals not clawed.
B. Rudimentary stamens 9-20 at the base of each petal.
C. Scape-lf. more or less clasping.

palastris, Linn. Grass orF Parnassus. Rootstock
short and erect: lvs. ovate, usually cordate at the base;
scape-If. ovate or cordate, at or below the middle of st.:
fis. 141 in. across; rudimentary stamens 9-15 scales
at the base of each petal. Eu., Asia., N. Amer., south
to Mich. and Wyo. Gn. 41, p. 500; 78, p. 450. G.L.
26:365. A.G. 13:696.

cc. Scape-lf. not clasping.
califérnica, Greene (P. palustris var. califérnica,
Gray). Height 1-2 ft.: lvs. ovate or ovate-oblong
cuneate at base, 1-2 in. long; scape-If. very small, an
borne above the middle: fls. 134 in. across; rudimentary
stamens about 20 at the base of each petal. Calif

BB. Rudimentary st 86 at the base of each petal.
carolinidna, Michx. Rootstock erect, very short:
height 8-16 in.: lvs. ovate, broadly oval or orbicular,
more or less cordate at the base; scape-lf. borne below
the middle: fls. 3{-114 in. across; ru enet:? stamens
usually 3 in each set. Swamps and low meadows, New
Bruns. to Man., south to Va. B.M. 1459,

AA. Petals clawed.
B. Rudimentary stamens usually S at the base of each petal.

asarifdlia, Vent. Rootstock erect, short and thick:
height 10-16 in.: lvs. orbicular, kidney-shaped at the
base, often 2-3 in. wide; scape-lf. clasping, borne at
about the middle: petals entire. Wet places in high
mountains of Va. and N. C. B.B. 2:184.

BB. Rudimentary stamens 6-9 at the base of each petal.

fimbridta, Konig. Rootstock ascending, short:
height 1 ft. or less: lvs. kidney-shaped to cordate-ovate;
scape-lf. cordate, more or less clasping, at or above the
middle: petals fringed below the middle. Colo. to Calif.
and north in Alberta and to Alaska.

P. nubfcola, Wall. The largest and coarsest of all the species,
and lacks the delicate beauty and white petals of P. palustns: lvs.
elliptic-ovate; scape-If. borne below the middle: petals shorter than
in the other kinds as compared with calyx-lobes; rudimentary fila-
ments 3, not topped by anthers. Himalayas. B.M. 6609.

WiLHELM MILLER.
L. H. B.t

PAROCHRTUS (Greek, beside, and dilch or canal).
Legumindsz. A half-hardy perennial trailer, with
foliage like the shamrock, but with each of the 3 Ifts.
marked at the base with a handsome brown crescent;
the pea-shaped fls. have a cobalt-blue standard and
pink wings. It is desirable for hanging-baskets, pots
and rockeries, and is said to bloom the year round.
Parochetus is a genus of one ies. It is allied to the
clovers, sweet clover, medick, and rest-harrow, and
differs from them in having a more acute keel, a 2-
valved pod, and the Ifts. not stalked. It is a native of
Trop. Asia and E. Afr., ascending the Himalayas from
4,000-13,000 ft. If seeds could be secured from the

test altitude the plants :(ifht be hardy in the N.
m plant was formerly offered by A. Blanc, of Phila-
delphia, under the name of shamrock-ﬂea, or blue

. g

2475

o . It has recently been distributed he U. 8.
Dept. of ic. in an effort to give this attractive plant
a place in American horticulture.

commdnis, Hamilt. SraMRoCK-PEA. BLUE OxaLIS.
Height 2-3 in.: rhizome thread-like, wide-creeping:
petiole 2 in. long; Ifts. obovate, ema.rﬂginate, qlabro.us
or slightly pubescent: peduncles 1-2-fld.; fls. }5-3in.
across, axi : pod straight, glabrous, linear, 3{-1 in.
long. F.S.15:1575. P. L. Ricker.t

PARONYCHIA (old Greek name used by Dioscorides,
meaning whitlow-wort, or a cure for whitlow, a disease
of the fingers or toes). Caryophyllicez; by some sep-
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arated in Ilecebrdcez. WHITLOW-WORT. Annual and
perennial little herbs, without showy flowers, adaptable
to rock-gardens and borders.

Plant tufted, low, with minute clustered fls. and
silvery stipules; erect or diffuse, often dichotomously
branching: lvs. opposite, broad or narrow, entire, the
margins Eat or very rarely recurved; stipules prominent,
scarious, shining: fls. minute, without ge , axillary
or rarely in terminal cymes, usually hidden among the
stipules; sepals 5, awned; stamens 5; staminodia 5
(sometimes wanting), bristle-like or reduced to teeth;
style 2-cleft: fr. an urticle inclosed in the calyx.—Species
about 50, largely in the Medit. region, but widely dis-
tributed; several are native in the U. S. A very few are
cult. in the hardy border. The two European species
here given do not appear in the leading catalogues,
domestic or foreign, but P. serpyllifolia 18 said to be
much used for carpet-bedding abroad. P. argentea
furnishes the Algerian tea. Allied to Herniaria, which
see for generic differences. The species described below
- are perennials. They are of simple cult.; prop. by seed
and division.

A. Lvs. narrow, linear or awl-shaped.

argyr6coma, Nutt. (Anychia argyrécoma, Michx.).
Erect or ascending perennial, 3-8 in. high, maki
broad tufts or mats, clothed with silvery app .
scale-like hairs: lvs. linear; stipules silvery white, scari-
ous, entire, usually shorter than the lvs.: fls. in forking
cymes; bracts large, silvery, membranous; staminodia
minute. Rocky places. Maine and N. H. to Ga. and
Tenn.—Also called silver chickweed, silverhead, and
silver whitlow-wort. The northern form is sometimes
separated as var. albimontidna, Fern., differing from
the t (which occurs from Va. south) in having
branches mostly floriferous rather than most of them
sterile, lvs. glabrate and with involute margins, and
calyx-awns subulate and glabrescent.—P. argyrocoma
is not difficult of cult. and is prized for rockeries, its
silvery tufted appearance lending a distinct charm to
the collection for this purpose. Prop. by seeds and
division.

dich6toma, Nutt. Woody at the base, glabrous or
nearly so, tufted, 4-14 in. tall: stipules entire, often
56 lines iong, tapering into a slender awn: fls. in fork-
ing cymes; awns of the calyx-segms. divergent; stam-
inodia of minute bristles. soil, Md. and N. C. to
Ark. and Texas.

AA. Lvs. rather broad, obovate or nearly so.
éntea, Lam. Prostrate diffuse perennial, with

Ion.;iranches: lvs. ovate to oblong or lanceolate, scute:
fis. lateral and terminal, dense, intermixed with lvs.;
bracts ovate, acute, much longer than the fl.; calyx-
lobes semi-gcarious, hooded, mucronate on the back
near the apex. Common in dry places, Medit. region.—
Foliage nearly glabrous.

serpyllifdlia, DC. Prostrate creeping perennial: lvs.
obovate, flat, rather fleshy: fls. terminal; calyx-lobes
blunt. Arid parts of S. and E. Eu.—Foliage ciliate at
the margin. A disputed plant. Probably a form of P.
capilata, Lam. WILHELM MILLER.

L. H. B.t
PAROSRLA. By some used instead of Dalea, p. 960.

PARROTIA (after F. W. Parrot, a German natural-
ist and traveler, afterward professor of medicine at
Dorpat; 1792-1841). Hamameliddcez. Ornamental
woody plants grown chiefly for their handsome foliage
and for their early appearing flowers.

Deciduous shrubs or small trees: lvs. alternate, short-
petioled, crenate, with large caducous stipules: fls.
small, in dense heads surrounded by an involucre of
several bracts; petals wanting; calyx 5-7-lobed, embra-
cinf the pubescent ovary about half; stamens 5-15;
styles 2: caps. 2-celled, with 2 beaks, dehiscent between

PARSLEY

the beaks, with 1 oblong shining seed in each cell. —
Two species in Persia and the Himalayas.

The parrotias are spreading shrubs or small trees with
medium-sized orbicular to obovate-oblong leaves, small
flowers in dense heads appearing before the leaves,
and with fruit similar to those of the witch-hazel. The
Persian species is hardy as far north as Massachusetts.
Its chief beauty consists in the brilliant autumnal tints
of the foliage, which changes to golden yellow, orange,
and scarlet and remains a long time on the branches.
The early appearing flowers with the purple pendulous
stamens, are also attractive. The Himalayan species is
more tender and its foliage turns only to pale yellow,
but the flowers are somewhat more showy from their
rather large white bracts. The Parrotia.s grow in any
well-drained soil and like a sheltered position. The
wood is very close-grained, hard and strong, and there-
fore P. persica bears the name, “ironwood.” The tough
pliable branches of the Himalayan species are exten-
sively used for basket-work and are also twisted into
thick ropes used for the construction of twii-rl:’ridgee
over the great rivers of its native country. paga-
tion is by seeds and layers and also by greenwood
cuttings under glass.

pérsica, C. A. Mey. Shrub or small tree, to 15 ft.,
with spreading branches: lvs. oval to obovate-oblong,
obtuse, coarsely and crenately dentate above the mid-
dle, dark green above, pubescent beneath when young,
34 in. long: bracts of fl.-heads covered with dark brown
tomentum; stamens 5-7, pendulous, with linear-oblong,
g le anthers: fr. with recurved N. Persia.

M. 5744.

acquemontidna, Decne (Fothergilla involucrita,

Falc. Parroliépsis involucrdla Schneid‘ii;r Spreading
shrub or small tree, to 20 ft.: lvs. orbic , crenately
toothed, stellatae—pui)esoent on both sides, 2—4 in. long:
heads many-fld., with spreading white bracts sprinkled
with a purplish scurf on the back; stamens about 15,
erect, with yellow, oval-oblong anthers. Himalayas.
B.M. 7501. ALFRED REHDER.

PARROT’S BILL: Clianthuas.

PARROT'S FEATHER: Myriophyllum.

PARRYA (Capt. W. E. Parry, Arctic explorer).
Crucifere. Four or 5 N. American and a few Asiatic
low perennial herbs, with thick caudices, scape-like
peduncles, narrow lvs. and mostly racemose rose-
colored or purplish showy fls.; sepals oblong and erect,
the lateral ones gibbous at base; petals broad, clawed:
g?d broad and flat, mostly elliptic, with orbicular seeds.

he parryas are alpine or boreal often arctic plants,
and some of them will no doubt prove useful for the
alpine garden. So far they are practically unknown in

American gar-
ﬁﬁnf. The most
ely species to
be used in rock-
ening is P.
énziesii, Grecne
(Cheirdnthus M én-
ziesit, Benth. &
Hook.). It has a
leafy scape 3-8
in. high, with a
raceme of many
fls., the petals nearly 14in. long and bright purple: lvs.

atulate or oblanceolate, entire, densely tomentose. N.

alif., north to the Lower Columbia River. 1, H. B.

PARSLEY (Petroselinum hortense, which _see). Fig.
2764. A 1 vegetable, used for garnishing and
flavoring. .

While indispensable in the market-garden, parsley is
not usually found in the home-gardens in this country.
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The addition of a bit of parsley foliage, finely chopg_ed,
heightens the flavor of soups, fish, and the like. The
principal use of this vegetable, however, is for garnish-
ing meats and fish and other dishes, and for pur-
pose it seems to be the vegetable par excellence, equally
degirable in the home as on the hotel table.

A very few plants of parsley will suffice for the home-
garden, and any spot of good soil will do for starting
them from seed. Sow as early in spring as practicable,
either in an early hotbed or coldframe, or in open
ground. Parsley seed germinates somewhat slowlr,
and the plants are feeble at first. In open ground, early
sowing aids the plants to get ahead of the weeds. In
larger patches the rows should be a foot apart, and
seed sown rather thinly in shallow drills. 'Thin the
plants to stand 4 to 8 inches apart, and cultivate
same as carrots. Gather the leaves as needed. For
use in winter and early spring, start plants in o
ground in early fall, and on the approach of cold weather
set them in a corner of the greenhouse bench, or in a
box or keg filled with rich loam placed in a light kitchen
or cellar window. Old roots, if still vigorous, may be
lifted in autumn and treated the same as .
Parsley will stand considerable frost. Although biennial
or perennial, a new stock should be started every year.
The plants usually bear better if the leaves are removed
a few at a time rather than to have the entire crown cut
at once.

When the plant is a year old (sooner or later), it
throws up seed-stalks, and produces seed in abundance,
even under glass protection. By keeping the seed-stalks
closely cut out, the season of leaf-yield may be pro-
longed for a time. Seed is easily gathered and cleaned.

The varietal differences lie chiefly in the foliage,
which in some sorts is rather coarse, as in the Plain or
Common, or more finely divided, as in the Curled,
Double Curled, Moss Curled, and Fern-leaved.

T. GREINER.
L. H. B.t

PARSNIP (Pastinaca sativa, which see). Fig. 2765.
A favorite vegetable, cultivated for its edible root,
which is used mostly in winter and spring. .

The average home-gardener thinks much of quick
results. The drawback to parsnip-growing, in his esti-
mation, is the length of time the crop requires for its
development. When seed is sown, in early spring, the
harvest seems a long way off. To offset this disadvantage
however, parsnips me available as green material
when other things fresh from the garden are very scarce
or entirely absent, that is, in open spells in winter, and
in the very early Jays of spring. A crop of good straight
roots may not be so easily produced as a crop of smooth
carrots, but when once grown it does not burden one
with much responsibility in regard to storage or keep-
ing, which is an important point in its favor. The roots
may be left in the ground where they grew or stored in
moss or sand in the cellar. The winter freezing in the
ground does not injure them; in fact, some wers
su that it improves the qualig. This ability to
wi{’g::nd the winter makes them valuable also as food
for cattle, sheep, hogs and poultrg in the early spring,
in case the table or market should not call for them a
that time. If dug in autumn, they may be stored in a
cool, moist cellar (or buried) as other roots are kept.

The best soil for parsnips is a clean rich loam, which
offers no obstruction to the uniform expansion of the
roots. Straight deep roots must have a deep soil. Pre-
pare it the same as for beets or carrots, or for any other
garden crop. The seed should be strictly fresh, as it
soon loses its vitality. Seeds germinate rather slowly
and therefore the ground should be clear of .roots and
seeds of weeds, otherwise the young plants may be
smothered. Sow in early spring, preferably with a
garden seed-drill, 4 to 1 inch deep, in rows 15 to 20
mches apart in the garden, and somewhat farther in
field culture, in the place where the plants are to stand.

PARTHENOCISSUS 2477
Be prompt in thinning the young seedlings to 6 to 12

inches apart in the row; at the same time pull up or cut
out all weeds. The free use of the hand wheel-hoe will
keep the patch clean until the entire surface of the
ground is covered with foliage, thus preventing further
growth of weeds. Tillage may then cease.

Seed is easily grown.
Plant the roots in sprin
in any good soil, an
gather the seed-heads in
summer when most of the
seeds in them are mature.
Dry them on sheets, and
then thrash or strip.

The varieties of parsnip
are few in number. For
shallow, stony or other-
wise unfavorable soils the
best varieties are the
Round or Early Short
Round; for better soils
the Half-Long, Student,
or Hollow Crown; and for
deep clean soils the Long

Smooth. T, GrEINER.
L. H. Rt

PARSONSIA (after
Jo?\?mllj?sa‘;sonszi a Scotch
nal t). pocyndcez.
Twining shrubs with op-
posite lvs.: calyx 5-parted,
glandularor naked, or with
5 scales; corolla salver- R
shaped, tube short; lobes
overlapping to the right; 2765. Parsaip.
stamens inse in the
tube, filaments often twisted, anthers conniving over and
adhering to the stigma, cells spurred and empty below;
disk of 5 lobes or scales; ovary 2-celled, cells many-
ovuled.—About 20 species in Trop. Asia, Austral., and
New Zeal. The genus as here defined is that of Robert
Brown; some recent authors have revived the older
genus of the same name of Patrick Browne, making it
supplant the usual species of Cuphea (p. 913). P.
Pdddisonii, R. T. Baker, is reported as under cult.
It i8 a woody climber with rous sts., attaining a
height of about 15 ft., and with stalked obovate-
lanceolate lvs. This species produces tubers the size
of beet-root, which are used as food by colonists as well
as natives of New S. Wales. R.H. 1901:322 (note).

PARTHENIUM (ancient name transferred to this
plant). Compésitz. About a dozen ierennia.l or annual,
mostly canescent or pubescent, rather coarse herbs or
shrubs of the western hemisphere, only rarely taken to
gardens and apparently not domesticated. The heads
are only inconspicuously ra*ed and not specially showy,
the ray-florets about 5. P. integrifolium, Linn., the
AMERICAN FEVERFEW, or PRAIRIE Dock, has been
offered as an ornamental hardy herbaceous perennial
but the plant is desirable only for foliage effects; and
the fis. are not attractive. It 1s pictured in B.B. 3:411
and described in American manuals; it grows on dry
soils from Minn. to Ga.: stout, to 4 ft., from a tuberous
rootstock: lvs. ovate or ovate-oblong: heads many in a
dense corymb, the rays whitish. The so-called ‘“‘guayule
rubber”’ of Mex., P. argentdtum, Gray, the difficulty of
growing which has caused much discussion, is reported
as being under cult. in Mexico City by M. Calvino.
It is unknown in horticulture.

PARTHENOCISSUS (Greek,
kissos, ivy; translation of its French name). Syn.
Quindria,” Psédera. Vitdcew. Woody vines planted
chiefly for their handsome foliage.

rthenos, virgin, and
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Deciduous or rarely evergreen shrubs climbing by
means of tendrils with adhesive tii):, rarely these tips
not developed: bark with lenticels; pith white: lvs.
alternate, digitate or 3-lobed, long-petioled: fls. in

uncled compound cymes opposite to the lvs., often
crowded at the end of the branches and forming pani-
cles, perfect, rarely polygamous; calyx minute, petals
5, rarely 4, spreading; stamens 5 or 4; style short and
tflick; a distinet disk wanting; ovary 2-celled, each
cell with 2 ovules: fr. a 1-4-seeded berry.—About 10
%pecim in N. Amer., Mex., E. Asia, and Himalayas.
ormerly usually classed with Ampelopsis, which see for
the differentiating characters between the allied genera.

These are high-climbing vines with handsome three-
to seven-foliolate or three-lobed leaves assuming beauti-
ful tints in autumn and with small greenish flowers in
cymes orTga.nicles followed by bluish black or black
berries. :ﬁaax’e particularly valuable as they cl.m%
firmly to walls and trees by means of adhesive tips of
the tendrils without any other support. P. ﬁm’ uefolia,
P. vitacea, and P. tricuspi are hardy North, while
the other species are more or less tender; P. Henryana
may be grown in the greenhouse for its beautiful fohage.
In humid and good soil all species grow vigorously and
soon cover large spaces. Propagation is by seeds or by
hardwood cuttings or by layers, but P. tricuspidata and
its varieties are usually grown from greenwood cuttings.

A. Lvs. 6-foliolate.
B. Young branchlets terete: lvs. green.

vitdcea, Hitch. (P. quinguefdlia, Graecbn. Ampelépsis
inquefolia var. vitdcea, Knerr. A. dumetdérum, Hort.

. dumetdrum, Rehd. P. lacinidta, Small). Usuaily low
and rambling over bushes, occasionally climbing high
into trees, glabrous: tendrils with 3-5 twining branches
only exceptionally ending in adhesive disks: the young
growth green: Ifts. oval or elliptic to oblong, acuminate,
usually cuneate at the base, dark green and lustrous
above, lighter green and usuajly lustrous below, coarsely
serrate, glabrous, 2-5 in. long: cymes dichotomous on
geduncles 1%-3 in. long, opposite the lvs.: fr. bluish
lack, about l§in. thick, usually slightIE bloomy, with
3-4 seeds. June, July; fr. July, Aug. E. Canada and

2766. Parthenocissus quinquefolia.—Virginia creeper. (X }f)

New England to Assiniboia and from Mich. south to
Texas and Colo. B.M. 2443. S.T.S.1:89. Var. lacin-
iata, Rehd. (P. qutnquefolia var. lacinidta, Planch.).
Lfts. smaller, narrower, more deeply and incisely ser-
rate, usually yellowish green. Wyo. to New Mex. Var.
mncrophglla, hd. (Ampdéﬁia macrophylla, Hort. A.
inquefolia var. latifolia, Dipp. A. Roylei, Hort.).
fts. elliptic, large, dark green, sometimes 8 in. lon|
and 5 in. broad. Garden form. Var. dibia, Rehd.
(P. hirsita, Graebn.). Young branchlets and lvs., at
least on_the veins beneath, more or less hairy.—This
species is somewhat hardier than the following, but
does not cling to walls; it may be used for covering
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trellis-work. The foliage is darker green and more
lustrous.

quinquefdlia, Planch. (Vutis gquinguefolia, Lam.
Ampelépsis Efuinqwfblia, Michx. A. hmedcea, DC. A.
virginidna, Hort.). VIRGINIA CREEPER. Fig.2766. High-
climbing: tendrils with 5-8 branches ending in adhesive
tips: the young growth purplish: Ifts. elliptic to obovate-
oblong, acuminate, usually cuneate at the base, coarsely
and often crenately serrate, dull green above, glaucescent
beneath: cymes crowded into terminal panicles: fr.
bluish black, slightly bloomy, about }in. thick, with
usually 2 or 3 seeds. July, Aug.: fr.in Sept., Oct. New
England south to Fla. and Mex., west to Ohio, Ill., and
Mo. Em. 2:535. S.T.S. 1:88. Var. murdrum, Rehd.
(P. quinquefolia var. latifolia, Rehd. P. radicantissima,
Graebn. Ampdeffﬁsia murdlis, Hort. A. radicantissima,
Schelle). Tendrils with shorter and more numerous,
usually 8-12 branches: lfts. generally broader, the outer
ones usually broadly ovate and rounded at the base. This
is a more southern form and somewhat tenderer. Var.
minor, Rehd., issimilar to the preceding variety, but Ifts.
smaller and broader, oval to orbicular-ovate, rounded at
the base, on slender stalks about 14in. long. Var. hirsdta,
Planch. (P. hirsita, Small. Ampelépsis hirsuta, Don.
A. Gradbneri, Bolle. A. pubéscens, Schlecht. A. quin-
ﬁwfélia var. radicantissima, Rehd. A. radicantissima,

ort.). Yo branchlets, infl. and the lvs. soft-pubes-
cent, at least beneath, usually bright red while young,
otherwise like the tgpe Gt. 48:1462. Var. Saint-Padlii,
Rehd. (P. Saint-Paidii, Graebn. Ampelépsis Saint-
Paildiz, Hort.). Youngbranchlets and lvs. beneath pubes-
cent: Ifts. oblong-obovate, cuneate at the base, short-
stalked or nearly sessile, sharply serrate with usually
spreading teeth: panicles elongated: tendrils with 8-12
branches: aérial rootlets often present. Iowa and Ill. to
Mo. and Texas. R.H. 1907, p. 567. Var. Engelmannii,
Rehd. (P. Engelmannii, Graebn. Ampelépsis E
mannii, Hort.), does not differ much from the typical
form except in its generally smaller foliage.—The species
is a very valuable climber of vigorous growth with
the foliage changing to bright scarlet in fall; the vari-
eties hirsuta, Saint-Paulii, and murorum, are particu-
larly adapted for covering walls; they cling firmly and
form a dense, close covering like P. tricuspidata, but
grow more quickly and more straight upward than
that species.

BB. Young branchlets quadrangular: ls. usually with
white markings above and purplish below.

Henryana, Diels & Gilg (Vitis Henryina, Hemsl.
Ampelépsis Henryana, Hort.). Climbing to 20 ft. or
more: tendrils with 5-7 slender branches with adhesive
tips.: Ifts. 5, stalked, elliptic-ovate to cuneate-obovate,
acuminate, toothed usually only above the middle,
labrous or hairy on the midrib beneath, 1}5-214 in.

onf, bright scarlet when unfolding, chauyging finally to
dull reddish green, with silvery marki along the
veins above, purple or purplish beneath: fls. in narrow

anicles, 3-6 in. long: fr. dark blue, usually 3-seeded.
nt. China. G.C.IIL. 37:309;39:354. Gn. 69, p.341.
M.D.G. 1908:259. R.H. 1907, p. 211. R.H.B.32:213.
—This is a very handsome but tender species; the
coloring of the lvs. is more beautiful when grown in the
greenhouse or outdoors in a partly shaded place; in
the full sun the lvs. lose finally the white markings and
the purple color.

AA. Lvs. partly 3-lobed and partly S-foliolate.

tricuspidata, Planch. (Vitis incénstans, Miq. Ampe-
l6psis tricuspiddta, Sieb. & Zuce. A. Veilchii var. robiista,
Hort. A. Héggiv, Hort. A. incénstans, Hort. A.

japénica, Hort.). Japanesg Ivy. Bostron Ivy. Fig.
2767. High-climbinf: tendrils short, much-branch
with adhesive tips: Ivs. slender-stalked, cordate, either
simple and 3-lobed with acuminate serrate Ioi)es, to
10 1n. long, or 3-foliolate; lfts. ovate, sessile, serrate,
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imning and glabrous on both sides or
veins beneath: cymes moet? on short branchlets,
or terminal, narrow and somewhat elongated:
fr. blush black, bloomy. June, July; fr.in Sept., Oct.
J , Cent. China. B.M.8287. G.C.]II. 14:664.
AG.15:94. B.H.27:244. R.H. 1877'&2;1 176. Gnﬁ.
1:373; 4:353. R.B. 1877:11. Var. Veitchii, Rehd. (P.
Veéilchis, Graebn. Vitis Vellchit, Hort. Ampelépsis
Veltchii, Hort.). Lvs. smaller, crenately serrate, pur-
ple while f'ou%; Ifts. with only 1-3 coarse teeth on each
gide, the lateral ones inside without teeth. Ap;l)]arently
only a juvenile form which may pass later into the type.
Var. purplirea, Hort. (Ampelépsis Veilchii var. pur-
purea or atropurpurea, Hort.). Lvs. dark purple, not
dmng'lﬁ to geen ar. Ldwii, Rehd. (Ampelépst.
Léws, Hort. Vitis incénstans var. Lowit, Hort.). Lvs.
small, 3{-1134 in. long, mostly entire or 3-foliolate, often
broader than long, incisun:;lfv dentate or almost palmatel
lobed with very unequal teeth, apple-green, purp
when yo! changing to deep red in autumn. Gn. 71,
p- 516. J.H.III. 56:335. R.H.B.33:388. A.F.30:
1238. M.D.G. 1908:261. Var. aurdta, Hort. Lvs.
marbled with golden yellow and green.—This species
is a hardy and very useful climber, clinging firmly and
covering walls densely; the glossy foliage stands dust
and smoke well, and turns to a brilliant orange and
scarlet in fall. Probably the favorite of all hardy vines
in cities. The varieties Veilchit and Lowit are much
slenderer and smaller and are very effective as basket
plants (M.D.G. 1892:8).
P. ke, wla, Small(P. ¢ Rehd. A. qui var. hepta-
iley. A. kl.). Hi imbing: ils with
prie B2l bevlapts By muei e b B
st the base, coarsely serrate, 134-214 in. long: cymes dichotomous,
opposite the lva. Texas. 8.T.8. 1:90.—P. Mn::ixdnnt:, Planch. (Ampe-

yana, Royle). Allied to P. tricuspi : lfts. 3, ovate to
oblong-ovate, the lateral ones rounded or subcordate at the base,
coarsely serrate, 2-5 in. long: cymes about as long as the lvs.
i Var. rubrifdlia, Gagnep. (Vitis rubrifolia, Léveillé &
smaller and broader, purplish while young: cymes

i

puberulous on

g

:

£oli

Vaniot). Lfts.
smaller. W

"PASPALUM 2479

fulvous-tomentose when young, at maturity glabrous
and pale green above, rusty tomentose beneath and
finally glabrous and bluish white: fr. peduncled; acorn
ovoid or ovate, 3{-114 in. long, embraced only at the

base by the shallow cup coated with
linear spreading scales. S. Ore. to Calif.
S.S. 8:438. G.F. 5:523.—One of the
most beautiful oaks of the Pacific
states. The bark is exceedingly rich in
tannin and is used for tanning leather.

2767. Parthenocissus tricuspidata. (X %)
P, cérnea, Oerst. (Quercus cornea, Lour.). Evergreen tree: lvs.

oblong, acuminate, glabrous and green t

in shout spikes; cup broadly turbinate with s: grominent scales

embracing the hemispherical flat-top nut. 8. China. H.IL

%'?:2995. The lSmtcia e%ble. Young plants have proved hardy at
1

beneath, 2—4 in. long: frs.

. W. China.—P. lztévirens, Rehd. Allied to P. q
Tendrils with 5-8 slender branches: lvs. obovate or elliptic, coarsely
serrate, bright yellowish freen on both sides, 2—4 in. long, glabrous
ar hairy on the veins below: fls. in terminal panicles. Cent.
China.—P. Thémsonii, Planch. (Vitis rubrifolia, Laws. P. Henryana
var, glaucescens, Diels & Gilg. Ampelc?ma Thomsonii, Hort.). Ten-
drile with 3-5 disk-bearing branches: Ifts. 5, slender-stalked, elliptio-
ovate to elliptic-oblong, cuneate, serrate, giabrous or nhﬂ-xtfy £ubeo-
cent on the veins beneath, ish green, 14-3 in. long: indichot~
omous cymes 134-3 in. broad, %%oute the lvs.: fr. black. Hima-
layas, Cent. China. Gn. 63, r . J.H.3. 28, p. 216, fig. 184.—A

ery handsome slender vine; foliage purplish while young, and pur-
red in fall. Tender. ALFRED REHDER.

PARTRIDGE-BERRY: Miichella repens. Sometimes applied
to Gaultheria procumbens.

. PASANIA (the vernacular name of one of the species
in Java). {tflgdoez Ornamental trees grown for their
e fohage.

Evergreen: winter-buds with few foliaceous scales:
Ivs. short-petioled, entire or dentate: staminate fis.
in upright catkins, with a rudimentary ovary; stamens
usually 12, much longer than the 4-6-lo calyx;
pistillate fla. solitary or 3-5, on separate catkins or at
the base of the staminate catkins; ovary 3-celled, with
3 cylindric styles stigmatic only at the apex: fr. a 1-
seeded nut, surrounded at the base or wholly inclosed
by the cup, its scales distinct and imbricate or connate
into concentric rings.—About 100 species in S. E. Asia,
one in Calif. Closely related to Quercus, from which it
is easily tmg;‘_xi.shed by the upright staminate catkins
and the cylindric styles stigmatic only at the apex.—
The pasanias can be wn in warmer temperate
regions only and are little known in cult. Their treat-
ment propagation is the same as that of the ever-
green species of oak.

densifidra, Oerst. (Quércus densifidra, Hook. & Arn.).
TanBarg OAK. Ever%een tree, to 70, occasionally to
100 ft., with spreading branches forming a dense, broad,
round-topped head: lvs. oblong-obovate or oblong,
acute, remotely dentate, with short acute callous teeth,

cuspiddta, Oerst. (Quercus cuspidata,
Thunb. Castanopei pidata, Schottky). Evergreen tree, to 40
ft., with slender branches: lvs. ovate to oblong, acuminate, cre-
nately serrate toward the apex or entire, glabrous at length, 134-3%4
in. long: fr. in short spikes; cup ovate, inclosing the acorn. 8.
Z. 1:2. G.C. IIL. 12:233., S.ILF. 1:34. Very desirable ever-
green tree of vigorous growth. Var. variegdla, Hort. Lvs. smaller,
with a broad, irregular, creamy white mar G.C. II. 12:233.—
P. glabra, Oerst. (Quercus ra, Thunb.). Evergreen tree: lvs.
bl tusely inate, entire, glabrouaj light green beneath,
pikes, ripening the year: the oblong nut
embraced about one-third by the cup. Japan. G.C. Il 14:785;
II1. 16:377. R.H. 1858, p. 351. B5.Z.1:89. S8.LF.1:32.—P,
ica, Oerst. (Quercus thalassica, Hance). Evergreen tree:
lvs. elliptic to obovate-oblong, acuminate, serrate toward the apex
piken: o with mppressed sealon. embracing onetoutth o one:
ikes; cup with app: es, embracing one-fo to one-
:gu-d of the nut. Cgms. S.I.F. 1:33 ALFR)’-:D REHDER.

3-6 in. long: fr. in

PASCALIA: Wedelia.

PASPALUM (Greek, paspalos, an ancient name for
millet). Graminez. épikelets 1-fid., plano-convex,
mostly rounded, subsessile and overlapping in 2 rows
on one side of a narrow or win axis forming slen-
der racemes. About 150 species in the warmer parts of
both hemispheres, but more abundant in Amer., form-
ing an important part of the pampas and campos of
S. Amer. P. dilatatum, Poir., of Argentina, a coarse
species 3-5 ft. high, is spa.ringiy cult. as a forage grass
in the Gulf states and has become naturalized through-
out the S. P. compréssum, Nees, CARPET-GRASS, a
native, 6 in. to 2 ft. high, with creeping sts. and ra.t_jler
broad Ivs. makes a good lawn grass in the Gulf region;
it is less difficult to eradicate than Bermuda-grass. P.
distichum, Linn. Extensively creeping rather wiry
Sfrenmal, the erect fl.-culms 6-12 in., bearing a pair of
vergent sglkes. Occasional%used for lawns in the
South. S. U. S. to S. Amer. P. membrandceum, Lam.
Slender perennial with few to several spikes, the silvery
spikelets arranged on a broad ribbon-like axis, banded
with drab and orange. S. Amer. Cult. in Eu. under the
name P. elegans; worthy of intro. A 8. Hrrcrcock.
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PASSERINA (Latin, sparrow, from the supposed
resemblance of the seed to the head of a sparrow; or
possibly after one of the Passerinis, two Italian bota-
nists). T‘I:Ii/mel.fedoe&. Heath-like shrubs sparingly used
in horticulture: lvs. small, decussately opposite: fls.
hermaphrodite, in axillary, branched spikes; perianth-
tube ovoid, with 4 sp ing lobes often about as long
as the tube; stamens 8; ovary subsessile, glabrous,
1-celled.—About 5 species from S. Afr. P. filiférmis,
Linn. Branches puberulent: lvs. acerose-linear, 3-
cornered, rather acute: spikes terminal, many-fid.;
fls. rose; calyx-lobes oval or oblong. S. Afr.

PASSIFLORA (i.e., passion flower). Including
Disémma and Tacsonia. Passifloracez. PAssION-
Frower. Highly interesting herbs, shrubs, or trees

most of the cultivated kin clim‘)ing by means of
tendrils, with flowers of odd structure; some of them
produce edible fruits. .

Mostly vines, but some species erect: lvs. alternate,
rarely opposite, the petiole usually gland-bearing, the
blade entire, digitately lobed or parted, stipules some-
times present: tendris (sometimes wanting) lateral,
simple: fls. solitary or racemose, mostly axillary, on
articulated and often 3-bracted peduncles, mostly
hermaphrodite, with colors in yellow, green, biue and
red, often large and showy; calyx with short tube (also
with long tube when Tacsonia is included), the lobes or
petals 4 or 5 and narrow, often colored inside, bearing
on the throat a simple double or triple showy fringe or
crown; petals 4 or 5 (sometimes wanting, or 3), attached
on the calyx-throat; stamens 4 o 5, the filaments
joined into a tube in which is the gynophore or stalk of

the ovary, the anthers linear-oblong and versatile;
ovary oblong or nearly globular, with 3 styles and 3
many-ovuled parietal placente: fr. large or small

tl
berry-like, many-seeded, oblong or globular; seeds flat,
mostly ovate, with a fleshy aril.—Species probably
250-300. By some, the genus Tacsonia is separated
from Passiflora, but it
is here combined; it
differs in having an
elongated rather than
very short calyx-tube
or hypanthium; An-
dean species. See
Tacsonia.
With the exception
of a few Malayan,
Chinese and Australian
species, the true passi-
oras are natives of
tropical America, some
of them in the sub-
tropical and warm tem-
perate parts. Many of
them are cultivated as
curiosities, and some of
them for the beauty of
their flowers and for
their festooning foliage.
The fruit is of many
kinds, in most cases not

edible. The ovary i8 2768 Pruit of Maypop.—Passifiora
supported on a lon incarnata. (X3§)
stalk, which is inclose: ‘

in or usually united with the tube formed by the union
of the bases of the filaments. The structure of the fruit
is well shown in Fig. 2768; the remains of the floral
envelopes have broken from the attachment on the torus
and rest on the fruit. A dozen passifloras occur in the
United States, and one of them, P. lutea, grows naturally
as far north as southern Pennsylvania and Illinois. From
Virginia south, the Maypop, P. incarnala, is a very
common plant in fields and waste places. Both these
species are herbaceous perennials.

"by fanciers and in collections. They usually
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In cultivation, the passifioras have been considerably
hybridized, and they are also confused with Tacsonia.
In 1871 Masters enumerated 184 species (Trans. Linn.
Soc. 27), but many species have been discovered since
that time. Most of the passion-flowers are yellow or

n in color of envelopes, but there are fine reds in

. racemosa, P. Raddiana, P. coccinea, P. alata, P. vitifolia,
and others. The species known to gardeners are few,
although many kinds are or have been in cultivation
uire
much rafter room in greenhouses. According to G. W.
Oliver, P. czrulea and Constance Elliott are both hardy
at Washington. Not many of the tender species and
hybrids are grown to any great extent in this country.
P. alata and P. quadrangularts are desirable climbers for
a roomy warm greenhouse. P. rangularis var.
variegata seems to flower quite as freely as the green-
leaved one. Passifloras are propagated from cuttin
of the half-ripened wth, with bottom heat. P.
racemosa and P. 72 are a trifle difficult to root
from cuttings; the 1gmwt,hxs should be as ripe as possible
for this Eu.rpose .eep the under surface of the leaves
flat on the sfa.nd] wlnlsv rooting. Tll]:a native P. incaniata
grows very freely at Washington, becoming more or less
of a weed and hard to eradicate.

The peculiar charm of these plants lies in the odd
flowers, the parts of which were fancied by the early
Spanish and Italian travelers to represent the imple-
ments of the crucifixion (whence both the technical and
popular names). Legend and superstition have attached
to these plants from the first. The ten colored parts of
the floral envelope were thought to represent the ten
apostles present at the crucifixion, Peter and Judas
being absent. Inside the corolla is a showy crown or
corona of colored filaments or fringes, taken to repre-
sent the crown of thorns, or by some thought to be
emblematic of the halo. The stamens are five, to some
suggestive of the five wounds, by others thought to be
emblematic of the-hammers which were used to drive
the three nails, the latter being represented by the
three styles with capitate stigmas. The long axillary
coiling tendrils represent the cords or the scourges. The
dxﬁtat:e leavessuggest the hands of the persecutors. The
following sketch of the passion-flower legend is from
Folkard’s ‘Plant Lore, Legends and L?'ncs,” and the
illustration (Fig. 2769) is also produced from that book:
“The passion-flower (Passiflora czrulea) is a wild flower
of the South American forests, and it is said that the
Spaniards, when they first saw the lovely bloom of
this plant, as it hung in rich festoons from the branches
of the forest trees, regarded the magnificent blossom as
a token that the Indians should be converted to Chris-
tianity, as they saw in its several parts the emblems of
the passion of our Lord. In the year 1610, Jacomo
Bosio, the author of an exhaustive treatise on the Cross
of Ca.‘va.ry, was busily engaged on this work when there
arrived in Rome an Augustinian friar, named Emman-
uel de Villegas, a Mexican by birth. He brought with
him, and showed to Bosio, the drawing of a flower so
‘stupenduously marvelous,” that he hesitated making
any mention of it in his book. However, some other
drawings and descriptions were sent to him by inhabi-
tants of New Spain, and certain Mexican Jesuits,
sojourning at Rome, confirmed all the astonishing
reports of this floral marvel; moreover, some Domini-
cans at Bologna engraved and published a drawing of it,
accompanied by poems and csan)tive essays. Bosio
therefore conceived it to be his duty to present the
Flos Passionis to the world as the most wondrous
example of the Croce trionfante discovered in forest or
field. The flower represents, he tells us, not so directly
the Cross of our Lord, as the past mysteries of the
Passion. It is a native of the Indies, of Peru, and of
New Spain, where the Spaniards call it ‘the Flower of
the Five Wounds,” and it had clearly been designed by
the great Creator that it might, in due time, assist in
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the conversion of the heathen among whom it grows.
Alluding to the bell-like shape assumed by the Hower
during the greater part of its existence (i.e., whilst
it is e ding and fading), Bosio remarks: ‘And it
may be that, in His infinite wisdom, it pleased Him
to create it thus shut up and protected, as though to
indicate that the wonderful mysteries of the Cross and
of His Passion were to remain hidden from the heathen
ople of thohsrle eount,ri?h until the time pmghrdz;)ined by
Highest Majesty.’ e figure given to the Passion-
flower 1n Bosio’s work shows the crown of thorns twisted
and plaited, the three nails, and the column of the flag-
ellation just as they appear on ecclesiastical banners,
etc. ‘The upper petals,” writes Bosio in his description,
‘are tawny in Peru, but in New Spain they are white,
tinged with rose. The filaments above resemble a
blood-coloured fringe, as though suggesting the sco!
with which our blessed Lord was tormented. The col-
umn rises in the middle. The nails are above it; the
crown of thorns encircles the column; and close in the
center of the flower from which the column rises is a

portion of a yellow colour, about the size of a reale, in

which are five spots or stains of the hue of blood, evi-
dently setting forth the five wounds received by our
Lord on the Cross. The colour of the column, the crown,
and the nails is a clear n. The crown itself is sur-
rounded by a kind of veil, or very fine hair, of a violet
colour, the filaments of which number seventy-two
answering to the number of thorns with which, accord-
ing to tradition, our Lord’s crown was set; and the
leaves of the plant, abundant and beautiful, are shaped
like the head of a lance or pike, referring, no doubt, to
that which pierced the side of our Savior, whilst tf:ey
are marked beneath with round spots, signifying the
thirty pieces of silver.” ”

Passifloras as gardener's ornamental plants.
(J. J. M. Farrell.)

These plants constitute a large family or group of
evergreen climbers. They will show to best ag;oantage
when they can be planted out permanently in a warm
conservatory and where they can have comparatively
large space to climb. They may also be grown in pots
when the conditions do not permit other methods of

handlms.

Passifloras may be propagated either by cuttings or
seeds. They may be rooted from young growth taken
any time from the middle of January until April. These
cutti are placed in a warm propagating-bed, and
kept shaded and moist, and in a short time they will
root; they are also inserted in small pots in a mixture
of loam, peat, and sand, in equal parts, and plunged in
the propagating-bed. When rooted, the cuttings are
potted off, using a compost of loam four parts, leaf-
mold two parts, well-rotted cow-manure one part, and
which should contain enough sand to keep it porous.
Keep shaded until they become well established, when
they may be given a place well up to the glass in full
sun. The p omsareal.soremrjlyr' from seed
sown g1;1 spring, and the plants potted off as soon as big
enough.

The plants will stand a night temperature of 65° to
70°; this can be increased untl it reaches 80° to 85° for
a day temperature with sun. Give ventilation daily,
t-ahn%kmto account the state of the weather; while
they like plenty of heat, they will not do well in a
stagnant atmosphere; therefore, give air on all favor-
able occasions. Every morning in bright weather, give
them a good syringing, as this is a great aid in keeping
them in vigor and supplying the desired atmospheric
moisture, but this does not mean a very humid atmos-
phere. ﬁy pinching, the plants are made to produce
several growthsa. ese plants can be shifted until
they are in 10- or 12-inch pots. The growth may be
trained on pillars or along rafters of the conservatory.
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When planted out in about 8 or 10 inches of soil, passi-
floras will cover a very large space, but sometimes to
such an extent as to obscure the whole glass. The best
place is on a back wall in some house where they may
ramble at will. Keep well syringed until they show
flower, when syringing should be discontinued until:

2769. Old conception of the passion-flower.
From Folkard's ‘Plant Lore,” and there taken from Zahn.

they are through blooming. After the plants have
covered the position allotted to them, all that is required
is the regulation of the youn wth, so as to keep
them from becoming enta(zﬁleg. winter they may be
cut back and the exhausted soil replaced by good rich
compost. They will not need a high temperature, doing
well in 55° to 60° at night. When they start off into
growth aiam keep raisi:g the temperature until it has
reached the égures already stated. They may now be
given manure water regularly and throughout the
growing season. Keep down thrip, red-spider, and
mealy-bug by syringing and sponging.

The edible-fruited passifioras. (F. W. Popenoe.)

The principal species of Passiflora that are cultivated
for their fruits in tropical and subtropical regions are
P. quadrangularis, the granadilla, granadilla real of
Costa Rica, barbadine of the French colonies, pasion-
aria of Cuba, maracujé meldo of Brazil; P. edulis, also
called granadilla, as well as passion-fruit; and P.
laurifolia, the water-lemon of the British West Indies,
pomme-liane of the French colonies. While P. quad-
rangularis i8 a common garden plant in tropical
America, it is not so extensively grown in any region as
is P. edulis in Australia. In the United States these
?ecies can be egrown only in the warmest regions; in

alifornia P. edulis is the only one that is success-
fully cultivated in the open, the other two species bempi
much more susceptible to frost; in south Florida al
three can be grown, although the tropical species are
sometimes injured by frost.
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The true granadilla (P. quadrangularis) is a strong
rapid-growing climber, frequently planted for orna-
ment In tropical regions and allowed to cover arbors
and pergolas. Its brownish yellow ovoid fruits are
sometimes 8 inches in length, and within the thin
brittle perica? is a large number of small flattened
seeds surrounded by gelatinous pulp and subacid juice.
When green, they are sometimes boiled and as a
vegetable; when ripe, the acidulous pulp is refreshing,
and is used to prepare cooling drinks, or is eaten with a
spoon directly from the fruit.

The passion-fruit (P. edulis) is considerably smaller
than the granadilla, rarely larger than a hen’s egg, and
dull purple when ripe. Its pulp is slightly more acid
than that of the granadilla, but of very pleasant flavor,
and highly esteemed in Queensland and New South
Wales, where the plant is cultivated commercially. It
is used for flavoring sherbets, for confectionery, for
icing cakes, for “trifles,””—a dish com of sponge
cake, fruits, cream, and white of egg,—for jams, and
for other table purposes. The pulp is eaten directly
from the frufit, after g;lmk a b’;t e sugar, or is gla'Esused u;

repare a refreshing drink, by beating it up in a of
?ce-water and adding a pinch of bicarbonate of soda.
The plants are grown on trellises about 6 feet high; at
the top of the trellis is nailed a crosspiece 18 inches long,
from the ends of which are run two wires, the long
branches being allowed to hang down over these to the
ground. The rows are placed 15 feet apart, with the
vines 15 feet apart in the row. The young pfant.s must
be protected in regions subject to frost; they begm
bearing the second year, semetimes prociucing a few

2770. Granadilla—Passiflora quadrangularis. (X ¥§-%)

fruits the first season, and continue in profitable pro-
duction four to six years, when they must be renewed.
By proper pruning, two crops a ’i\v'hear can be secured, in
regions not subject to frost. e most suitable soil
seems to be sandy loam, although other soils will grow
the plant successfully. Manure should be supplied
liberally. In Australia, the profits of passion-fruit cul-
ture are reported to run from $100 to $300 an acre
annually. Because of the short life of the vines, the
are often planted as a catch-crop in young orc
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which have not yet come into bearing. Like P. quad-
rangularis, this species is often grown as an ornamental

lant, and makes an excellent and rapid-growing cover
or fences and trellises.

The passifloras are easily propagated b¥ seeds or
cuttings, the latter method being preferable in most
cases. should be removed from the fruit, dried
in a shady place, and planted in flats of light soil. They
do not germinate ve quicklg, but the young plants
are ily raised, and may be set out in the open

und when six months to a year old. Cuttings should
taken from fairly well-matured shoots, and gould be
about 6 inches in lengﬁg. They are easily rcoted in
sand, no bottom heat being required. Cuttings of P.
edulis will often fruit in pots at the age of one to two
m&rs, and form very interesting greenhouse plants.
ile this species usually fruits prolifically, P. quad-
rangularis sometimes requires hand-pollination when

grown outside its native habitat.
INDEX.

adenophylla, 22. tgnea, 30. Parrite, 25.
aden . 2. incarnata, 18. phanicea, 12.
alata, 12. insignis, 26. princeps, 8.
alba, 21, 24. onii, 28. pruinoea, 20.
amabilis, 8, 14. 7 , 9. quadrangularis, 11.
atomaria tifolia, 12. racemoss, 8.
aucubifolia, 11 laurifolia, 15. Raddiana, 9.
brasiliana, 12. Lawsoni 12, 1 17,
Buchananii, 17 ligularis, 7. Smythiana, 33.
czrulea, Loudonii, 9. tinsfolia, 15.
coocinea, 16. Lowet, 7. trifasciata, 4.
Decaisneana, 13. lutea, 5. tubiflora, 32.
edulis, 19. maculifolia, 6 Van Volxemii, 27.
a(ant,w. 31. manicata, 30. variegata, 11
exoniensin. 29. mascarensis, 12 velutina, 16.

mauritiana, 12 violacea, 23.

mixta, 31. vitifolis, 17.

mollissima, 32.
oviformis, 12.

oper, with short hypanthium or calyz-
tube (species 1-24).
sharp folds, and crinkled at the edge.
.. apetalous, usually with no bracts.
lis, Jacq. Slender annual: st. terete,
labrous: lvs. rather small, broadly
eltoid-ovate, vergs shallowly and
bluntly 3-lobed: fls. solitar* pale
green or whitish, considerably sur-
passed by the lvs., the calyx-lobes
oblong or lanceolate, the filiform
2 corona in a single row and equal, the
na a lacerated membrane: seeds with
ridges. Brazil. B.R. 870.—Fl. about
sily grown either indoors or in the
annual.

vetaliferous, with large bracts.

Moc. & Sessé. Lvs. glabrous, cordate
obed, the lobes ovate-acuminate and
e: bracts cut-serrate. Mex. to S.
rertised in the U. S.

it. Tall, glabrous climber, with very
ndulous branches: lvs. ovate, peltate
3-nerved and each of the side nerves
1, but the If.-margin otherwise entire
te red glands: stipules kidney-shaped,
dentate, purplish, nearly or quite 1 in. across: fl.-bracts
2, entire: fl. about 3 in. across, solitary, whitish and
pale green, the corona shorter than the envelopes, the
outer filaments beinglomnge-yellow, about 3{in. Iong.
Mex. B.M. 7052. R.H. 1869:430 (as Disemma Hahnis).

‘Watsoniana, 10.

G.C. II. 12:504.
BBB. Fls, with small or minute petals and also small or
minule bracts.
C. Lvs. oblong-ovate.

4, trifascidta, Lem. Lvs. 3-lobed to one-third or one-
half their depth, the margins entire, with an irregular
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reddish purple band along each of the 3 midribs:
fls. yellowish, fragrant, small. Brazil. I.H.15:544.
G.Z. 12:96.—Interesting for its ornamental foliage.

cC. Luvs. broader than long.

5. 1ot Linn. Wip YeLLow PassioN-FLOWER.
Perennial herb, 5-10 ft. tall or long, glabrous or very
nearly so: lvs. broader than long, shallowly and bluntly
3-lobed, cordate at base, the petiole glandless:
fis. solitary or in pairs, about 34in. across, green-
ish yellow: fr. a globular berry about JM$in.
diam., smooth, purple at matunity. Pa. south
and west, in thickets and more or less damp
places. B.R. 79.—It has been offered by dealers
1n native plants.

6. maculifdlia, Mast. Notable for its spotted
or variegated foliage: branches slender and wiry,
puberulous: lvs. short-stalked, roundish cordate,
3-nerved, with 3 shallow lobes at the truncate
apex, and yellow-blotched above, purplish
and dular eath: fls. in pairs, cream-
colored, nearly 1 in. acroses, the peduncles with 3
remote minute bracts; calyx cup-shaped, with
acuminate recurved lobes; petals shorter than
calyx-lobes or sepals; crown plicated and with
hnu:het-sh{!)ed processes. Venezuela. G.C. III.
32:suppl. Nov. 8.

aA. Corona not crinkled or folded on the edge,
plain or nearly so.
B. Bracts grown together.

7. ligularis, Juss. (P. Lowei, Heer). Woody
below, tall, branchy: lvs. large, cordate, ovate-
acuminate, neither lobed nor toothed: fls. soli-
tary, the petals and sepals greenish, the corona
white, with zones of red-purple: fr. as grown in
8. Calif. described as oval, r and more oblong
than that of P. edulis, with a hard shell and buff-
brown in color. Trop. Amer. B.M. 2967.—Young foli-
age has metallic hues.

BB. Bracts free.
c. Tube of fl. evident and cylindrical, swollen at the base.

8. racemdsa, Brot. (P. princeps, Hort. P. amdbilis,
Hort., in part). Lvs. glabrous, usually truncate at
base, mostly deeply 3-lobed, the margins entire: fls. 4
in. or more across, the narrow petals deep red and wide-
spreading, the sfxort, upright crown purplish; cal
keeled on the lower side; fls. solitary, but the peduncles
usually 2 from an axil, becoming racemose on the ends
of the shoots: bracts 3: fr. described in cult. as cylindri-
cal-ovate, greenish yellow at maturity. Brazil. B.M.
2001. B.R.285. L.B.C.1:84. Gn. 39:168. G.L.24:222,
—A fine old species and a parent of various garden
hybrids. Ome of the best of the red-fld. passifloras.
Summer and fall.

9. Raddidna, DC. (P. kermesina, Link & Otto).
Rather slender climber, glabrous: lvs. shallow-cordate,
3-lobed and sparingly dentate, purplish beneath: fls.
solitary, with very narrow distinct sepals and petals of
a bright crimson-red, which are wide-spreading at first
but y turning almost straight back; crown black-
gurple, upright, with smaller whitish filaments inside.

ummer and fall. Brazil. B.M. 3503. B.R. 1633. G.
1:453. F.W. 1874:161.—An old and well-known spe-
cies; said to prop. from cuttings of old well-formed
wood. P. Loddonii, Hort., is considered to be a hybrid
of this and P. racemosa.

10. Watsonidna, Mast. Sts. wiry, purplish, with
leafy dentate stipules: lvs. shallow-cordate, rather
broader than long, 3-lobed to the middle, with a few
teeth: peduncles 1-fid.; fis. about 3 in. across, the sepals
linear and shaded with violet; petals also very narrow,

; crown of many rows of tilu.ments, violet with bars
of white below the middle, the inner and shorter set
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deep violet. Probably Brazilian. G.C. II. 26:648, 649.
I.HI.)36:74. Gn. 33:194. A.F.6:571.—Good grower.

cc. Tube of fl. very short, thick or fleshy in substance.

p. Sts. and branches strongly 4-angled or even winged:
lvs. simple.

11. qundnngunﬂsi Linn. GRANADILLA. . 2770.
Tall strong climber, glabrous: lvs. ovate or round-ovate,

com d of 5 series of white-and-purple parti-
colored filaments, of which the outermost exceed the
floral envelopes: fr. oblong, 59 in. long, yellowish
green, pulpy and edible. Trop. Amer. B.R.14. R.H.
1898, p. 569. Gn. 51, p. 313; 59, pp. 4, 7. G. 33:161.—
Widely grown in the tropics, and variable, both as a
vine an(ﬁ'or its edible frs. Frequent in collections of
economic plants in the N. It is a good climber for -
covering a greenhouse roof. Best results are secured if
the temperature does not fall below 50°. The fr. ripens
in summer. The fls. usually need to be hand-pollinated
if fr. is wanted on house-grown plants. Var. variegita,
Hort. (P. variegdta, Hort. P. aucubifdlia, Hort.), has
foliage blotched with yellow.

12. alata, Dry. St. winged: lvs. glabrous, oval to
ovate, somewhat cordate at base, the margin often
undulate but otherwise entire, the petiole with 2 pairs
of glands: fl. 3—4 in. across, very fragrant, the interior of
the sepals and petals carmine; corona nearly or quite as
long as the envelopes, the numerous filaments parti-
colored with red, purple, and white: fr. yellow, ovoid-
pointed, about 5 in. long, very fragrant and one of the
most edible. S. Amer. B.M.66. G.C.III 15:19;
22:449-51; 43:187. R.B.20, p. 104 (see R.H.1902
pp. 2879, for taxonomic discussion).—An excellent olgi

lcies, gigenin its fr. infmidsu{_'nmer.l It is \}rlery vari-
able, and is perhaps one form of a polymorphous spe-
cies including the nadilla. P. phenicea, Lindl.
(B.R. 1603), P. brasiliana, Desf., P. oviformis, Roem.,
P. latifolia, DC., P. mauritiana, Thouars, and P.
mascarensis, Presl., are all considered to be forms of
this species. P. Lawsoniana, Hort., not Mast,, is a
bybritl)e of P. alata and P. racemosa: lvs. oblong-oval,
somewhat peltate, entire: fls. 34 in. across, brownish
inside, the corona with filaments in several series.

13. Decaisneana, Hort., is perhaps a hybrid of P.
quadrangularis and P. alata: fls. bright carmine inside,
about 4 in. across; corona as long as or longer than the
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envelopes, the more or less tortuous filaments banded
with deep blue and white: lvs. bearing about 6 glands.
R.H. 1855:281; 1902:288 (as P. Decaisneana and P.
. quadrangularis var. Decaisneana, where a botanical
gn&lgiswrical discussion by André may be found). F.S.

DD. Sts. and branches terete, or at least not winged.
E. Lvs. not lobed.
14. amfbilis, Hook. St. slender and terete: ‘lvs.

ovate, very sharp-pointed, entire, rather thin, the
petiole with about 2 pairs of glands: fl. solitary, about
3 in. across, the sepals and petals alike and bright brick-

red within; corona or white filaments in 4 series, the 2
'ggngrnseries being short. Brazil. B.M. 4406. Gn.

15. laurifdlia, Linn. (P. tinifolia, Juss.). Jamaica
HoNEYSUCKLE. WATER-LEMON. 8t. terete, plant
glabrous: lvs. oval to oval-oblong, thickish, entire, with

2772. Passifiora ceerules, the commonest cultivated
passion-flower. (X 35)

a short sharp point; petiole with 2 glands at apex: fl.
about 214 in. across, white, with red spots or blotches;
corona somewhat exceeding the petals or at least about
equaling them, in 3 series, violet with white bands: fr.
about 3 in. long, yellow, spotted with white, edible,
according to Lindley, but the plant cult. under this
name in S. Calif. said to have frs. not yellow spotted
white, but much like those of the plant there known as P.
ligularis (see No.7)." Trop. Amer. B.R. 13. B.M. 4958.
16. coccinea, Aubl. (P. velutina, DC. P. filgens,
Wallis). Glabrous: lvs. ovate and coarsely toothed;
petioles with 2-3 pairs of glands: fl. scarlet; corona
orange: fr. pulpy, edible. S. Amer. G. 28:512. H.F. 1I.
6:6.—A free-flowering species, of good constitution.

EE. Lvs. 3-7-lobed.
F. Blossoms bright red.

17. vitifdlia, HBK. (P. sanguinea, Smith. Tacsonia
Buchdnanii, Lem.). St. shrubby, climbing, terete: lvs.
cordate-ovate in outline, deeply 3-lo or divided

- 3-lobed to about
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and the divisions coarsely toothed, strong-veined, usu-
ally pubescent beneath: fl. 4-6 in. across, nearly flat,
the linear-oblong sepals and petals bright scarlet, the
sepals with a spine at the tip; outer corona filaments
red, the inner ones white, all of them upright or sgread-
ing and much shorter than the enveloga. razil.
B.M. 7936. F.M. 1878:317. G.C. I1I. 8:213; 43:187.
G.Z. 28:145. F.W. 1868:289.—An old species, but
not common in cult. Said not to be free-flowering. A
very brilliant species.

FF. Blossoms white, greenish, purplish, or variously

tinted, but not red.

G. Rays of corona (or the outer ones) about as long as
the floral envelopes: lf-margins strongly serrate
(except sometimes in No. 20).

18. incarnita, Linn. WiLp PassioN-FLowER. May-
pop. Fig. 2768. Tall-climbing strong perennial vine,
glabrous or nearly so, becoming 20-30 ft. long: lvs.

half their depth, broadly cordate-
ovate in outline, serrate, the petiole bearing 2 glands
near the top: fl. axillary and solitary, about 2 in. across,
white, with a light purple corona band at its center: fr.
oblong, about 2 in. long, with 3 sutures, yellow when

glg)e, edible. Dry places, Va., south and west. B.M.

97. Mn.9:17.—A wee% glant, but offered by
dealers in native plants. With protection, the roots
will survive the winter as far north as Baltimore, and
the strong herbaceous vines make a fine cover for
arbors and verandas. Easily grown from seeds.

19. eddlis, Sims. Fig. 2771. More woody and
stronger: lvs. large, deeply 3-lobed and serrate: fl. white,
often tinted with purple, the rays nearly as long as the
envelopes, white for the upper half but purple at the
base: fr. globular-oblong, thickly furple-dot.ted when
ripe, the rind hard. Brazil. B.M. 1989. R.H. 1857,
P 224; 1883, P 489. Gn. 50:414; 62, p. 259. G.C.

II. 23:101. A.G.13:120.—Runs into several forms.
The fr. is fragrant and edible, but there is little pulp,
the seeds occupying most of the interior. Readily
grown from seeds. Naturalized in tropical countries.

20. pruindsa, Mast. Climbing, the sts. terete, gla~
brous: lvs. broad in outline, 3-lobed beyond the middle,
the lateral lobes diverging, the margins remotely

andular-toothed, glaucous beneath: stipules very
arge and If.-like, cordate, 2 in. long: fls. 3 in. across,
pale or pearly violet, the corona of numerous filuments,
the outermost of which are nearly as long as the petals
and are deep violet at the base, yellowish in the middle
and curly at the top. British Guiana. G.C. I11. 22:393
(desc.).—First described in 1897.

aG. Rays distinctly shorter than envelopes: lf -margins

nearly or quile entire.

21. flba, Link & Otto (P. atomdria, Planch.). St.
terete: stipules very large and If.-like: lvs. broad-
ovate and somewhat cordate, rather shallowly 3-lobed,
glaucous beneath, the margins entire: peduncles exceed-
ing the lvs., 1-fid.; fl. little more than 2 in. across,
clear white: fr. obovoid, the size of an egg, green at
first, but becoming yellowish. Mex. to S. Amer. G.C.
11.119:693. R.H. 1883, p. 201; 1884:36. G.W. 14,
p. 151.

22. adenophflla, Mast. By some thought to be
probably identical with P. alba: lvs. glabrous, cordate
at base, 3-lobed nearly to middle, glandular in the
sinus, the lobes oblong and apiculate; petiole with
sessile glands: fls. white, the uncle equaling or
exceeding the petiole; sepals bearing a subulate append-
age near apex on the back; petals shorter than sepals
and narrower. Mex.

23. violacea, Vell. Tall, glabrous, with drooping
branches: lvs. straight at base and somewhat peltate
with 3 long, narrow lobes, of which the side ones stand
at nearly right angles to the central one, the margins
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entire or with a few teeth in the bottom of the sinus, the
under surface shghtly_rlauoous: fl. about 3 in. acroes,
the petals and sepals lilac-pink inside (sepals ending in
a long spur), the numerous filaments of the corona

2773. Passiflora (Tacsonia) Van
Volxemii. Central leaflet broader
than common. (X 4)

white-tip and barred with violet and white. Brazil.
B.M. 6997. R.H. 1885:468. G.W. 14, p. 151.

24. cerilea, Linn. Fig. 2772. Slender, but a strm;s
grower, glabrous and somewhat glaucous: lvs. divid

nearly to the petiole into § lanceolate or lance-elliptic
entire sharp-pointed se%gg of which the 2 lower ones
are sometimes again lobed: fl. 34 in. ac slightly
fragrant, greenish white, the sepals tipped with a short
point, the rays of the corona in 2 series, blue at the
tip, white in the middle and purple at the base, the
styles light purple. Brazil. B.M.28. Gn. 31, p. 421;
34, p. 114; 46, p. 369. G. 3:611. J.H. III. 47:57.—
The commonest of passion-flowers in American green-
houses, and now represented by several
named forms and hybrids. It can be grown
in the open in the S. and in Calif. as far
north as San Francisco. Var. grandifidra,
i a somewhat larger-fid. form.
( ce iott (P. cerulea var. dlba),
is a white-fild. fragrant form. G.C. Il
43:186. Gn. 31:420. There are hybrids
with P. Raddiana, P. racemosa, P. alata,
and others. P. czrulea grows readily from

II. TaCSONIA, the h'ﬁxmthium or calyz-tube g
- long (V4in. long and usually much more).
A. Pls. orange or rosy orange.
25. Phrritee, Bailey (Tacsonia Pdrri-
tr, Mast.). Lvs. deeply 3-lobed, glabrous
sbove, pilose beneath, lobes narrow and
entire; stipules entire, subulate-acuminate:
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fi. with a long and slender tube, glabrous, swollen at
the base; sepals wi and with points, rosy-orange;
petals oblong and flat, shorter than the sepals, orange;
corona double, the outer row of tooth-like projections.
Colombia. G.C.II.17:225. 1.H.35:41.—Named for
Senor Parra (“better known as Parrita”), through
whom it was intro.

AA. Fls. scarlet or rose-colored.
B. Bracts beneath the fl. not united.
c. Lvs. simple or not lobed.

26. insfgnis, Hook. (Tacsdnia insignis, Mast.).
Pilose: lvs. ovate-lanceolate, subcordate, dentate,
rugose or blistered above and red-downy beneath, the
stipules dissected: fl. about 6 in. across, violet, rose or
crimson; tube cylindrical, swollen at the base, downy;
sepals about twice longer than the tube, lance-oblong,
spurred at the end; petals similar in shape, obtuse;
corona of one series of short threads, blue and white.
Probably Peruvian. G.C.1873:1113. F.S. 20:2083,
2084. B.M. 6069.

cc. Lvs. 3-lobed or divided.
p. Foliage glabrous at maturity.

27. Van V6lxemil, Triana & Planch. (T'acsonia Van
Vélzemsi, Hook.). Fig. 2773. Sts. slender and slightly
ubescent: lvs. cordate-ovate in outline, deeply 3-
obed, the lobes long-lanceolate-acuminate, serrate: fls.
5-7 in. across, bright red with short green calyx-tube
that has a swollen base, the acute calyx-lobes green
externally; corona an inconspicuous toothed rim.
Colombia. B.M. 5571. G.C. 1866:171. G.Z.9:144.—
Less showy than some others, but a well-known species,

28. Jamesonii, Baileged(Taabnia.ldmesonii, Mast.).
Lvs. suborbicular, 3-lo| glabrous: fl. large, bright
rose or coral-red, with a cylindrical tube 4 in. long: fr.
said to be green at maturity, oval. Peru.

pp. Foliage downy beneath at maturity.

29. exoniénsis, Hort. (hybrid of P. Van Volzemit
and P. mollissima). Fig. 2774. Lvs. down¥, cordate,
ovate-oblong, divided nearly to base into 3 lanceolate,
serrate segms. : fls. 414-5 in. across; sepals brick-red out- °
gide, brilliant rose-pink within; throat violet; tube
white inside, 214 in. long. Resembles P. Van Volremii
in having peduncles as long as lvs., linear stipules, free
downy bracts, filamentous corona near base of tube

2774. Passiflora (Tacsonia) exoniensis. (X4)
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and violet color of throat. Resembles P. mollissima in
having downy lvs., long flower-tube, color of fi. and
aristate sepals.

BB. Bracts beneath the fl. more or less united.
c. Lf.-lobes short, obtuse or nearly so.

30. manicata, Pers. (P. , Hort. Tacsdnia mani-
cdta, Juss.). RED PassioN- INE. Fig. 2775. St. nearly
terete finely pale-pubescent: lvs. coriaceous, 3-lobed
to about the mid e, finely serrate, the lobes broad-
oblong, pale beneatix stipules ovate 1 in. across,
notched, clasping: fls sohta.ry on endermnllarypedun-
cles, b brilliant sca.rlet 4 in. across; perianth-tube 14in.
long, inflated and 10-ribbed at base; outer corona of
many short blue filaments, some of which surround the
column; inner corona of an inflexed membrane: fr.
egg-shaped or almost globular, yellow-green, the skin
thxck seeds many in a t FPUIP Colombia, Ecuador,

d Peru. B.M.6129. G.F.7:265 (from which Fig.
2775 is reduced). R.H. 1903:356.—This plant seems to
be grown with difficulty in greenhouses, but it is at
home in the open in 8. Calif., climbing into the tops of

tlieee and bloo profttxsely, malémg a:.il brilliant dis-

a; W8 Wit! vigor and rapidity, rene

R from seetgu 8 P wing
cc. Lf.-lobes long-acule.

31. mixta, Linn, f. (Tacsénia mizta, Juss. T. eri-
dntha, Benth.). Glabrous or somewhat pubescent lvs.
orblcular-ovate thick, 3-lobed to the middle, the lobes
long-acute and ‘serrate: fl. 34 in. ACross, rose-pmk the
oblong sepals not equaling the green sca.rcely saccate
tube; corona a short multiple rim or disk. es.—It

ah})ortedthattheP mmathathasbeengrownm

is P. mollissima.

32. mollfssima, Bailey (Tacsdniamollissima, HBK.).
Pubescent: lvs. cordate-ovate in outline, very pubes-
eent beneath, the lobes extending nearly to the base of

blade and ovate-lanceolate in shape and serrate, the
atlpules laciniate: fl. about 3 in. across rose-eolor, the
green tube exceeding the sepals and swollen at the base;
corona a short rim. Andes. B.M. 4187. B.R. 32:11.
F.8. 2:78. G. 28:17.—P. tubifiora, offered about 20
years ﬁﬁ‘ in Calif. (and now appa.rently lost) is said
not to r much from P. mollissima.

Sm) Hort. Seedling of P. mollissima or
hybnd with it, with very brilliant orange-scarlet or
rosy-cmnsonﬁs G.C. III. 12:705. Gn.W. 8:149.

P. aldto-czrilea (P. Pfordtii, Hort.) m a lz'!md from -eed of P
alata by ﬂ;:ollen of P. cerulea: lva. much
3-lobed fragrant, beautiful; sepals white;
3 series, the outer filaments bem¢ white at tip, blu&purple in the
middle, and black-purple at the base. B.R. 848. R.H. 1847:121.—
P. dlbo-nigra, Hort. dtobe.hybnd of P. alata and P. Raddiana:
lvs. 5-lobed: petals white; corona white above and blackish purple
below. Gt. 1:68.—P. Allardi, Hort=P. quadran gu.lanp x P.
ceerulea Constance Elliott, raised by Mr. Allurd of the Botanic
Garden, Cambridge, England Ive. usually with 3 broad lobes:
free-flowering; petals white shaded Bmk coronn deep cobalt-blue.—
P. ambigua, Hemsl. Possibly a hybrid of laurifolia and P.
maliformis: fls. more than double the size of 'P. laurifolia (5 in.
diam., pmk and purple): petiole biglandular in middle: If.-blades

attenuate at base; stipules linear. Nicaraugua. B.M. 7822. G.C.
I1I. 31:171.—P. atropurpurea, Hort. Hybrid: has foliage of P.
racemosa, but infl. and fl. in general shape more like P. Raddiana:
fis. about 3 in. diam., tube less thnn %m long, sepals deeply
keeled, reddish violet or prune-colored tals about Iength of
npsla, dark blood-red: outer corons violet spotted white, the
filaments or threads half the length of the petals: inner corona
shorter, violet, each thread enlarged at top. G. 26:495.—P. Bél-
lottss, Hort. Sepals flesh-colored ; rose; corona blue. Thought
to be a hybrid of French origin, havmi n received in England
about 1847.—P. Bournapdrtea Hort ybnd of P. alata and P.
a. ngularis, the d and richly colored

of the former with the fmndsome foluqe of the latter:" blooms
freely when ow fls. solitary in the axils, h crimson, the
corona of ricl white, and blue ﬁlamenu. J.H. III. 51:253.—

. capsuldris, Linn. Tall p limber with red ten-
drils: lvs. with 2 lunate ovate-obl lobes: fis. 'y, 2 in. across,
rose-red; calyx-tube 4in. long, cylindric, thu nepah narrowly
linear-oblong and obtuse; petals narrower and paler; outer corona
much shorter than petals, white; inner corona, short and incurved,
whxte ovnry h-ux'nuBru:l B.M. 7751 (not 2868, which is P.

Mast. Lvs. oblong, forked at the end to

pmk c(;rona of
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one-fourth the length and with a small middle lobe, marked witn
dou ﬂ 2|n acroes, greenish, with a folded corona. Ecuador. G.C.
I1. 12:40.—P. cinnabarina, Lmdl. Branches terete: lvs. broad-
ovntea-lobedmﬁime fis. solitary, 214 in. across, red;
corona short, folded, yellowmh Austral. G.C. 1855:724. B.M.
5911.—P. coliménsis, Mast. A Mexican species ﬁm clo-
scribed in 1899, but cult. for aevera.l years in W

herbaceous species, with shallow-lobed obtuse denucuhte Iv'. and

small whitish blue-nnrked fis. on single es. Pro: asan
outdoor climber. &Mmpegv-. oblong, rVl'l:ynﬁ:u'o-d.

rounded and bxgl-ndu.lnr at 2-lobed at apex with small lobe
between, upper surface dull green and lower surface purplish: fis.
whitish, not speciall; nt'.rtctwe British Guiana.—P. fdtida, Linn.
(P. hirsuta md P. cmA, Holrt) Alhed to P ldenopodn an-

nual or the mar-
ﬁm entire or obscurel

angled: fis. whitish, emall the corona as
as the petals and colored %urple and blue: fl.-bracts pinnatifid.
. Amer. LBCZl , the form known as var.

the var. ciliata, Mast. Per in cult.,
but lppa.rently not oﬂereni m the trade. Variable.—P. galbdna,
Mast. Sts. t lvs. short-petioled, entire: stipules

2775. Passiflora manicata. (X about 14)

inted: fl. y on a long peduncle, 3 in. acroes,

yellow. the sepnls and petals very narrow, the not folded corona
short. G.C. I11. 20:555.—P. Imthirnii, Mast. Lvs. broad,
oblong. acuus entire, thick, glabrous above, but not beneath: fi.
erect, 4-5 in. across, brilliant scarlet and r or, with white in
the center; corona very short. British Guiana. G.C. III. 23:307.

ery ahovar kewénsis, Hort. *It is a cross raised by Mr.
Watson, the assistant curator, between the hardy Pasnﬂon
cerulea and the Brazilian P. Raddiana. The fis. are larger than
those of P. Raddiana, the petals and fringe longer, while the color is
carmine suffused with blue, which, tho £erhara not so bright
and pleasing as it is in the ent.maw r.”—P. macro-
cdrpa. Mast. Of the P. quadrangularis group: st mgled strong-
climbing: lvs oval, obtuse: fl. white and %urple fr. as large as a
small me on. wei several pounds. Brasil—P. maliférmis,
Linn. Of the gran section: st. described as cylindrical: lvs.
ovate or ovate-oblong. entire, the petiole 2-glnndular fl. fragrant,
large; petals white; eorom blue fr. yellow. round, and smooth, 2 in.
diam., with agreeabl eg p. ln cs to 8. Amer.—P. Mlcrm.
Mast. Sts. slender an lance-ovate md entire, claret-
colored beneath: fl. 2 in. uerou. wlnte, shaded with pink, the corons
half the Ien h of the petals, white, barred with purple Brasil.
G.C.IIl. 4 .—P. malitdaris, Hort. (Tacsonia militaris, Hort.).
A showy mnter-bloomer intro. from the Transvaal, suj posed to be
a hybnd of P. manicata X P. insignis or P. Van Volxemii x P.
inai lvs. green and glnbroua above, hairy beneath, deeﬁx

oﬂg and sharp-serrate: fis. bright crimson taking on p
unge with age, 4-5 in. across, on stalks 5 in. long; tube short,
as in P. manicata, glabrous, inflated at base; outer calyx-lobe.
striped on outside, green in center, dull crimson on margins; corona
small, purple; bracts 3 at base of tube, ovate, serrate.—P. pendu-
lvldm Bert. Lvs. very broad, ahghtiy 3-lo‘>ed yellow and
green, solitary or twin, often pendulous, corona in 1 oeneaand 12-
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14-parted. W. Indies. B.M. 4565. J.F.2:114.—P. _memﬁpula.
Cav. (T pinnatistipula, Juss.). Resembles T. mollissima,
but the bracts are t{?a:o sﬁp}\_’ale- pinn)uiseet: fls. ruse-eolored.'_Claue.

B.M. 4062. B.R. P inn. Herb y
minuu:l?' puberulous: lvs. nearly semi-circular or almost lunate,
ehallowly 3-lobed, the middle lobe much smaller, variegated on
both surfaces with purple: fis. in pairs, pale yellow, about 1}4 in.
across; sepals ovate-oblong, obtuse, nearly 3{in. long; petals
smilar but much shorter; corona in 3 rows, yellow, the filaments
of the outer row with vialet heads. S. Amer. B.M. 8101.—P,
quadriglanduldea, Rodschied. Fls. solitary, 4-5 in. diam., rose-color
with & darker shade in the center; corona with an outer nng of dark
red filaments: inner filaments tubular and paler; sepals and petals
much alike, very long and narrow, acuminate-pointed. bitat
unknown. eb 28:575.—P. serratifolia, Linn. Lvs. ovate-lanceolate,
scute, serrulate, pubescent beneat.h,:v{)euole 4-glandular: fis, pur-
ple; corona pale purple and bluish. Mex. B.M. 651. H.U.2,p.71.
—P. suberdsa, Linn. Glabrescent, with corky bark: lva. roundish
or ovate, 3-lobed, the lobes ovate to oblong to lanceolate, the peti-
ole 2-glandular above the middle: fls. meb yellow, without pet-
als; carona short: berry ovoid, small. W. Indies, Venesuela, etc.—
P. triloba, Ruiz & Pav. Lvs. large, cordate-ovate, 3-lol or en-
tire: fl. 3 in. acroes, with violet reflexed o?nls and petals, and a
long C\?llk: corona, with filaments banded white and purple.
Peru IL.H. 36:83.—P. Weberidna, André. Glandular-hairy: lva.

3-lobed, the margin usually toothed: fl. soli ., 2 in. across,

white, i ite: fr. X i

B.H‘ﬂ:g;;:m banded with white: fr. setoee, purp) e].-‘Arr{gax;;ma.
PASTINACA (name from the Latin tus, food).

Umbelliferz. About a dozen species of tall herbs native

to Eu. and Asia, by Bentham & Hooker united with
the genus Peucedanum, but by Engler & Prantl and
others kept distinct. It s distinguished from Heracleum
and Peucedanum by technical characters of the fr. Fls.
vellow, small, in compound naked umbels; calyx-teeth
obsolete. Pastinaca is known to horticulturists in the
E‘rsnip (which see), P. sativa, Linn. It is a native of
., but is now grown in cool-temperate countries for
its large edible root. In deep moist soil and a cool cli-
mate, the roots become 18-20 in. long and 4 in. or more
in diam. at the crown. It was cult. before the Christian
era. It has run wild from gardens, often becoming a
bad weed in neglected fields and on roadsides. P.
satira is a robust biennial, sending up a grooved st.
(which becomes hollow) 3-5 ft.: lvs. onfd-pinnate, with
34 CE:‘rs of sessile ovate or oblong sharp-toothed and
not Ifts. the terminal Ift. 3-lobed: fr. (‘‘seed’) thin
and flat, retaining its vitality only a year or two. When
run wild, it loses its thick root, and sometimes it
becomes annual. L. H. B.

PATERSONIA (named for William Paterson, an
English traveler). Iriddcez. Perennial herbs with
short creeping rhizomes and rigid linear lvs. grouped in
8 distichous basal rosette: perianth-tube elongated;
outer segms. obovate-cuneate, spreading; inner minute,
erect. ovary clavate, 3-celled; ovules many, super-
posed; seeds angled by pressure.—About 19 species, all
natives of Austral. P. occidentalis, R. Br. (P.
sapphiring, Lindl.). Sts. very short: lvs. rigid, longest
often over 1 ft.: scapes longer or shorter than lvs.,
dilated and striate under the spike; outer bracts 113
in. long or more, prominently or rather obscurely
keeled, inner bracts membranaceous, sometimes pubes-
cent on the keel: fls. usually numerous; perianth-tube
more or less villous; outer segms. often f y 1in. long,
broad and very obtuse, rich blue; inner segms. minute
ovate or lanceolate; style articulate near the base o
the anthers. H.U. 1, p. 324.

. PATRINIA (E. L. Patrin, 1742-1814, French traveler
i Siberia). Valeriandcez. Yellow- or white-flowered
valerian-like hardy herbaceous perennials, a foot or so
high, blooming in early summer; resemble Valeriana
and Fedia.

_Glabrous or loosely villous herbs: lvs. once or twice
pinnatifid or pinnatisect, the radical ones rarely entire:
Cymes corymbose-pamcied; bracts narrow, free, but
sometimes e?{;enda.ged with a large 2-nerved and
netted-vein racteole which is appressed to the fr.:
calyx with a small erect or spreading somewhat dentate
limb; corolla-tube very short; lobes 5, spreading;
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stamens usually 4; style nearly entire at apex: sterile
locules of the fr. nearly as large or larger than the fertile
ones.—About 15 species in extratropical Asia; little
planted. They are of easy cult. in damp or shady
golaoes; bloom May to July. They are grown either in

rders or in rockwork. Prop. by division of the roots
and also by seeds.

scabiosefdlia, Fisch. St. glabrous: radical lvs. ovate
or oblong, incised-serrate and lyrate; cauline lvs. pin-
natifid, the lobes lanceolate-linear, acute, terminal one
longest: fls. yellow; corymb loosely subpaniculate: fr.
3-cornered. Dahuna. L.B.C. 14:1340.

villdsa, Juss. Coarse, 2-3 ft.: radical lvs. villous,
petiolate, auricled; cauline lvs. sessile, dentate: corymb
panicled, bearing white fls. Japan.

trfloba, Miq. (P. palmdla, Maxim.). Sts. erect, red-
dish, 8-16 in., simple below, pubescent at nodes and
also on peduncles: lvs. cordate in outline, degg?
palmately 3-5-lobed or the uppermost little if any lobed,
margins coarsely toothed: fls. golden yellow, fragrant,
in 3-branched cymes; corolla ttﬁmlar, about 4in. long.
Japan. B.M. 8328. G.C. III. 46:244; same cut in III.
52:55. —Useful in rock-garden work. The lvs. are
mostly at the base of the plant, the fl.-sts. rising about
4 in. above them; fl.-clusters 3—4 in. across.

gibbdsa, Maxim. Differs from P. triloba in smaller
fls., rather larger not cordate lvs. and st. not leafy:
about 9 in. high: lvs. mostly radical and crowded, long-
petioled, suborbicular, the upper ones round-ovate to
ovate, acuminate, the base truncate or perhaps sub-
cordate, pinnately lobed, the lobes incised-serrate: fls.
ﬁ:llow, the corolla distip'ctlryefbbous at base; clusters

t: lvs. more or less bliste Japan.

P. intermddia, Roem. & Schult. (P. rupestris, B Fedia
rupestris, Hort.). 1-1}4 ft.: lvs. pinnatifid, the segms. ceolate
with large terminal lobe: fis. yellow, fragrant, in May and June,
Siberia. B.M. 714 (as V. sibirica).—P. sibfrica, Juss. (Valeriana
sibirica, Linn.). 1 ft., most of the lva. radical, the cauline ones pin-
nate with entire segms., the radical long-spatulate, serrate, strong-
toothed or entire (even on same plant): fls. yellow, fragrant.
Siberia. B.M. 2325 (as V. ruthenica). L. H. B.

PAULLINIA (probably after Simon Paulli, 1608-
1680, professor of anatomy, surgery, and botany at
Copenhagen). Sapindacez. One species is a greenhouse
climber, which may also be grown as an upright fern-
like pot-plant.

Twining shrubs: lvs. alternate, stipulate, compound,
1-3-ternate or pinnate, or decompound; petiole often
winged; Ifts. usually dentate, dotted or minutely lined:
racemes axillary, usually with 2 tendrils; fls. whitish or
pale, small; sepals 5, the 2 upper larger, connate; petals
4, but there is a fifth abortive one, two of the petals
smaller and bearing a scale below the apex; stamens 8;
ovary 3-celled, bearing a 3-parted style. ’Izrop. Amer.,
and sparingly in Afr.; species about 140. Distmguished
from allied genera, as Cardiospermum, by the septicidal
fr., which 18 often pear-shaped. P. thalictrifolia is a
handsome stove foliage plant, with much divided lvs.
somewhat resembling a rue, maidenhair, or davallia.
The fls. are inconspicuous, pinkish and borne in au-
tumn. Forty to fifty years ago, when the interest in
foliage plants was at its height, this plant was widely
distnibuted. It used to be trained to a trellis for exhi-
bition or grown on the pillars and rafters of hothouses.
It is now a rare but choice plant for clothing the tops
of unsightly tubs in which palms are growing. It is
also excellent for large vases and stands the sun well.
The young lvs. have a pretty bronze tint unless they
are shaded too much. The lplxmt; is prop. by cuttings
of young shoots taken in early spring. If the tops are
Einched, the young plants will branch out and make

andsome specimens in 4- or 5- in. pots.

thalictrifdlia, Juss. Lvs. 4-10 in. long, triangular in
outline, 3-ternately-pinnate; pinn® in 6-8 pairs; pin-
nules 4-8 pairs, 4-8 lines long: fls. inconspicuous, pink-
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ish. Brazil. B.M. 5879. Gn. 51, p. 160. F. 1873, p.
124. J.H.III. 46:99. G. 7:153;19:650. G.M. 46:397.
Var. argéntea, Hort., has foliage suffused silvery gray.
L. H. B.

. PAULOWNIA (after Anna Paulowna, princess of the
Netherlands).  Scrophularidcez.  Ornamental trees
wn for their beautiful flowers in showy panicles and

gl? their large handsome foliage.

Deciduous, rarely half-evergreen: lvs. opposite, long-
petioled, entire or sometimes 3-lobed or coarsely
toothed, without stipules: fls. in terminal panicles;
calyx campanulate, 5-lobed; corolla with long sliﬁl:l:ly
curved tube, and spreading oblique 5-lobed lLimb;
stamens 4: fr. a 2-celled caps., loculicidally dehiscent,
with numerous small wingetfgeeds.—About 8 species in
China; in Japan only cult.

The paulownias are medium-gized or fairly large trees
with stout spreading branches, large long-petioled
leaves similar to those of catalpa, and violet or nearly
white large flowers resembling those of the foxglove or
gloxinia in shape, appearing in terminal panicles before
or with the leaves and followed' by ovoid pods remain-
ing on the tree and conspicuous during the wigter. P.
tomentosa is fairly hardy in sheltered positions as far

young shoots.

north as Massachusetts, but the flower-buds are usuallK
«killed in winter, and it does not flower gﬂ.&rly nort.

of New York City; plants raised from collected in
Korea have proved hardier at the Arnold Arboretum
than the commonly cultivated Japanese plant, also
the var. lanata from Central China seems to be some-
what hardier. As an ornamental foliage plant it may be
grown as far north as Montreal, where it is killed to the
ground every winter, but throws up from the root vigor-
ous shoots attaining 10 to 14 feet, with leaves over 1
foot and occasionally even 2 feet long. If used as a
foliage plant and cut back to the ground every spring,
the young shoots should be removed, except one or
very few on each f)lant; during the first years of this
treatment they will grow more vigorous every year, but
afterward they will decrease in size, weakened by the
continuous cutting back; they should then be rep
by strong young plants. Where the flower-buds which
are formed the previous year are not killed by frost,
the paulownia is one of the most conspicuous flowering
trees in spring, and in summer the foliage, although it is
of somewhat dull color, attracts attention by the size
of the leaves. In temperate climates it is sometimes
used as an avenue tree. It thrives best in a light deep

PAVETTA

loam, and in a sheltered position. The other species
are still little known in cultivation and are probably
tenderer; they are great favorites with the Chinese and
much planted in central and southern China. Propa-
gation is by seeds sown in spring or by roob-cuttinﬁ
and by greenwood cuttings under glass; it ma

wn also from leaf-cuttings; the young unfolding
eaves when about 1 inch long are cut off close to the
stems and inserted in sand under a hand-glass in the
prc#)a.gatmg-house.

Paulownia tomentosa in southern California reaches a
height of 40 feet in twenty-five years, with a spread
nearly as great. When in full leaf it makes a dense
shade. It starts to bloom before the leaves come and
all is over before the tree is in full leaf. For this reason
it is not a favorite. The jacaranda is a prettier blue,
more floriferous, lasts three times as long, the blooms
continuing until the tree is in full leaf. It is out of leaf
not more than half as long as is paulownia and in mild
winters holds much of its foliage throughout, being
properly an evergreen. It makes as dense shade as
the paulownia, has a prettier leaf and is more desir-
able in every way. The growth of the two trees is
about the same at the end of a quarter century. The
habit of the paulownia in retaining dry seed-pods on
dead limbs 3 or 4 feet long is very unpleasing, and
necessitates a thorough cleaning each year to the tip
end of the uppermost branch—often a hard task to
accomplish. (Ernest Braunton.)

tomentdsa, Steud. (P. tmperidlis, Sieb. & Zucc.).
Fig. 2776. Tree, to 40 ft., with stout spreading branches
forming a round or ovate head: Ivs. rather long-petioled,
broadly cordate-ovate, entire or sometimes 3-lobed,
acuminate, pubescent above, tomentose beneath, 5-8
in. long or on vigorous shoots even larger: panicles to
10 in. long; fls. fragrant, pale violet, 1142 in. long;
icels and calyx densely rusty tomentose; calyx-
obes short, rounded: caps. woody, broadly ovoid,
Eomted, 1 in. or somewhat longer. Aﬁ)ril, May. Cent.
hina, cult. in Japan. S.Z.1:10. B.M. 4666. P.M.
10:7. Gn. 34, p. 79; 54, p. 476; 60, p. 130. G.C. 111
48:277; 51:430, 431. S.L.F. 1:85. H.U. 4, p. 102.
R.H. 1907, p.378. G. 35:769. Mn. 7, p. 171.—It issome-
times escaped from cult. in the southern states. Var.
gvll:lidl, Schneid. (P. tmperidlis var. pdllida, Dode).
. pale or whitish violet: lvs. dull green above. Var.
landta, Schneid. (P. tmperidlis var. landta, Dode).
Lvs. more densely yellowish tomentose beneath: calyx
more tomentose with longer acutish lobes. Cent. China.
P. Duclotirii, Dode. Tree, to 60 ft.: lvs. oblong-ovate, with
open sinus at the base, tomentose below, to 1 ft. long: fis. about 3
in. long, pale lavender-purple, not spotted; calyx with acute tomen-
tose logeo and glabrous or glabrescent tube; corolla rather gradually
narrowed toward the base. Cent. and 8. W. China.—P. Fdrgesi,
Franch. Tree, to 60 ft.: branchlets usually pilose: lvs. pubescent
or glandular above, slightly pubesoent beneath, entire or with few
coarse toeth: fls. lavender or whitish, 24 in. long; calyx tomentoee
ide with tri acutish lobes, W. China.—P. Fértune,
Hemsl. Tree, to 20 ft.: lvs. sub-cori densely t tose
below, ovate or ovate-oblong, to 10 in. long: fis. to 4 in. long, white,
spotted purple inside; calyx 1 in. long, glabrous outside except the
acutish R)bes; corolla ntﬁer mduslntv narrowed to the base.
8. E. China.—P. Silvéstrii, Pampanini & Bonat. Small tree: lvs.
densely brown-woolly, narrow, ly cordate, 3-5 in. long: fls. in
lealy panicles, sky-bluc; calyx densely tomentose, with oblong
obtusish lol Cent. China.—P. thyrsoidea, Rehd. , to 20 ft.:
branchlets and petioles pilose: lvs. ovate, usually truncate at the
ingly pubesoent, often irregularly and remotely toothed,
1

4-6 in. long: fls. with the lvs., lavender, 114 in. long, in spike-like
racemes forming terminal panicles about 1 ft.long; x tomentose,
ALFRED REHDER.

about l4in. long. Cent. and 8. E. China.

PAVETTA (Malabar name of P. sndica). _Rubidces.
Tropical shrubs and small trees closely allied to the
brilEant ixoras but less showy, not often seen but
deserving of attention; flowers white or greenish. .

Leaves opposite or ternate, simple, sometimes Li-
colored, stipules present and ggined at base: fls. in
mostly terminal bracted corymbs; calyx top-shaped or
bell-shaped, the limb mostly with 4 or 5 persistent or
deciduous lobes; corolla usually salver-shaped, with a
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cylindrical or funnel-shaped commonly slender tube,
the throat mostly bearded or pubescent, the limb Pre-
vailingly 5-parted (rarely 4-parted) into oval or oblong
contorted lobes; stamens 4 or sometimes 5, affixed at
the mouth of the corolla; style conspicuously exserted,
the sti entire or 2-toothed: fr. a %ea-ehaped some-
what fleshy 2-pyrenous berry.—One hundred or more

. in the tropical and subtropical parts of the Old

Norld, to the Philippines, with recent numerous exten-
mons in Trop. Afr. Only a few of the species are in
cult., and are known as warmhouse or warm
temperate plants.

The mvettas are fine tropical stove evergreens and
should be more grown. P. borbonica can be propagated
from half-ri wood, leaving an eye and a leaf
attached. ese cuttings may be put into 2-inch pots,
using a mixture of fibry peat and sand in equal parts.
These pots may be plunged in a &ropagating that
has a bottom heat of 80° to 85°. ver with glass so as
to keep a humid atmosphere. It will take some little
time before they make roots. Keep shaded and moist
until this takes place. When roots are seen in the pots,

ually give more air until they are e to the
ull atmosphere of the house. Th:i may be propa-
gated by being cut down well to make them throw man,
gung soft cuttings that can be rooted with a bri
ttom heat. P. caffra will root freely from cuttings
of young growth, pl where they have plenty of
bottom heat. The pots may be plunged in the propa-
ting-bed up to the rims. Keep sEaded, moist and close
or about a month. The best season for the increase of
this class of gants is January to March.—The general
culture for P. borbonica is to keep increasing the
shifts until they are in 7- or 8-inch pots, using a compost
of fibrous loam three parts, fibrous peat two parts, and
well-decayed manure one part. Give each pot good
inage. In the spring and summer provide a night
temperature of 70°, with 10° to 15° more by day with
sun. Supply water when they show dryness of the
ball. Keep well syri . They will need some shade in
the summer to keep the foliage perfect. In midwinter
the temperature for night may be lowered to about 60°.

P. caffra, which is a free bloomer, will need different
culture. It should be kept growing by shifting as the

ts may requjre, until they are in 6- or 7-inch pots or

. For summer culture, treat the same as for P.

ica only they will not need so much heat, 60° to

65° being cient, with 10° more during the day. They
will stand pinching to make them bushy. The tempera-
ture in the winter should be from 50° to 55°. The fol-

Io'b.l:f sprig give more pot room and grow on the same
as before. Give liquid manure at intervals in the grow-
ing season and by autumn they will show bloom. By

giving root room, with liquid feeding and by heading

m annually, they will bloom for years. Scale and mealy-
?‘t‘l[?yt.hnve on pavettas, and the plants must be care-

watched. (J. J. M. Farrell.)

A. Foliage variegated.
borbénica, Hort. A foliage plant with unknown fls.
referred arbitrarily to this genus: lvs. about 9 in. Iong:
oblong-acuminate, rounded at the base, with a salmon-
red midrib, mottled with light green on a dark green
ground. Bourbon Isl. Lowe 5.

Aa. Foliage not variegated.

B. Calyz-teeth setaceous and much longer than the tube.

ciffra, Linn. f. (Izéra cdffra, Poir. P. corymbdsa,
Houtt.). Shrub with whitish branches, to 6 ft., the
branches terete and glabrous: lvs. almost sessile, obo-
vate, glabrous (or in var. pubéscens, Sond., branches
and Ivs. pubescent), the margins slightly recurved, to 2
in. long; stipules broad and cuspidate: fis. white, the
tube Yin. long, in densely fid. corymbs; calyx-teeth
Lin. long: fr. black and im.mg . Afr. B.M. 3580.
Gn. 60, p. 414. J.F. 3:294.
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natalénsis, Sond. Shrub, glabrous, with young
branches comp : lvs. petioled, lance-acuminate,
attenuate at base, shining, 3—4 in. long; stipules cus-
pidate-acuminate: fls. white, in a loose corymb. Natal.

BB. Calyz-teeth short-triangular, shorter than the tube, or
sometimes practically wanting.

fndica, Linn. A variable small tree or bush, common
in India, extending to China and Austral.: glabrous,
pubescent or tomentose: lvs. from elliptic to obovate or
oblanceolate or even orbicular, at the apex from obtuse
to caudate: fls. slender-stalked, white, fragrant, the
corolla-tube 14-3{in. long: infl. corymb-like, terminal
and sessile. B.R. 198, which is var. polydntha, Hook.
f., with densely crowded pubescent fls. The species
has many synonyms. L. H. B.

PAVIA: Ksculus.

PAVONIA (J. Pavon, joint author of Ruiz and
Pavon’s “Flora Peruviana et Chilensis”; died 1844).
Malvdcez. Herbs or shrubs, one or two of which are
sometimes grown under glass as pot subjects, for the
showy bloom.

Tropical plants, tomentose, hispid or glabrescent:
lvs. often angled or lobed: fls. of various colors, pedun-
cled or crowded at the tips of the branches: bractlets
5 to many, distinct or more or less connate and resem-
blin& a cajyx, usually not colored: calyx 5-cut or 5-
toothed; petals spi i or convolute-connivent;
staminal column truncate below the apex or 5-dentate;
ovary 5-loculed, 1-ovuled: ripe carpels surrounding the
axis and separating from it, rounded or truncate at top,
sometimes winged, indehiscent or imperfectly dehis-
cent, prickly or awned.—Species about 100, Cent. Amer.
to Argentina; also in Trop. Afr. and Asia, to Austral.
and the Pacific. The genus is more or less confused
with Goethea, but that genus, as usually defined, differs
in its larger and more showy fl.-bracts and in_ the
smooth carpels. The plants in cult. derive much of
their interest from the showy bracts, although Pavonia
is usually characterized as having bracts less conspicu-
ous than those of Goethea.

nmltiﬂbl'als t. Hil. (P. Wioti, Morr. Godthea multi-
flora, Nichols.). Robust, with a stout usually simple
8t.: lvs. alternate, 6-10 in. long, narrowly oblong- or
obovate-lanceolate, long-acuminate, serrate or dentic-
ulate: fls. in a short terminal corymb; bractlets beneath
the fl. numerous, narrow-linear, whorled, red-hairy,
curving, in length about equaling the rolied-wgether
purple corolla (which is 1-1%4 in. long); calyx-segms.
much shorter than the bractlets; column of stamens 214
in. long and prominently exserted. Brazil. B.M. 6398.
F.M. 1877:276.—What is known as P. inlermedia by
gardeners is apparently not P. intermedia, St. Hil.; it 18
said to be derived from P. multifiora. There are forms of
P. intermedia, Hort., known as var. rdsea, var. flori-
binda, and var. kermesina. This group of plants is
readily grown from cuttings taken In spring or early
summer, and good blooming plants in 5-in. pots may
be had {)y winter. They grow naturally to about one
st., and should not be pinched back. They make
attractive pot subjects with the terminal clusters of fls.
marked by the long-protruding staminal column with
hanging bluish anthers, the narrow rolled corolla and
the slender conspicuous bracts.

spinifex, Willd. Shrub, to 20 ft., from S. Amer., the
st. slender, branches few and virgate: lvs. ovate, cor-
date, crenate sometimes angled, pubescent on both
surfaces: fls. large, yellow, not fragrant, the corolla
open; petals obovate; calyx-lobes lanceolate: bracteoles
5 or more, linear, hairy on margin: caps. with 3 spines.
B.R. 339.

prem6rsa, Cav. Shrub with rodlike branches,
from S. Afr.: lvs. broad-ovate or fan-shaped, truncate
obtusely dentate, canescent beneath, with petiole and
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- setaceous stipules: fls. bright yellow'and dark-centered,
single on axillary pedicels exceeding the lvs., with

12-14 linear involucral bracts: fr. of downy carpels.—
This and P. spinifez are reported in Calif.

P, Makoydna, Morr. (Goethea Makoyana, Hook.). Lvs.
elliptic, short-eta.iked. with large stipules: fls. in terminal clusters,
subtended by large cordate-ovate crimson bractlets. Brazil. B.M.
6427. G.Z. 22:169.—P. semperfldrens, Garcke (Goethea semper-
florens, Nees & Mart.). Tall: lvs. elliptic, serrate: fls. usually
terminal, purple, with brown bractlets. Brasil. L.H.B

PAWPAW: Carica Papays and Asimina.

2777. Garden pea, American Wonder. The illustration shows
an entire plant, cut off at the surface of the ground. (X })

PEA. As known to horticulturists, the pea is the
seeds and plant of Pisum sativum and its many forms
one of the Leguminose, grown for its edible seeds an
sometimes for the edible . (Figs. 2777-2783.)

The garden pea is native to Europe, but has been
cultivated from before the Christian era for the rich
seeds. The field or stock rea differs little from the gar-
den except in its violet rather than white flowers
and its small gray seeds. There are many varieties and
several well-marked races of garden peas. Whilst
peas are grown mostly for their secds, there is a race in
which the thick soft green pods, with the inclosed
seeds, are eaten. The common or shelling peas may be
separated into two classes on the character of the seed
itself, —those with smooth seeds and those with wrink-
led seeds. The latter are the richer, but they are more
likely to decay in wet cold ground, and therefore are
not so well adapted to very early planting. Peas may
also be classified as climbing, half-dwarf or showing a
tendency to climb and doing best when support is
provided, and dwarf or those not requiring support.
Again, the varieties may be classified as to season,—
early, second-early, and late. Vilmorin's classification
(Les Plantes Potageres) is as follows:

A. The pea round (smooth).
B. Plant climbing.
c. Seed white.
cc. Seed green.
BB. Plant half-dwarf.
c. Seed white.
cc. Seed green.
BBB. Plant dwarf.
c. Seed white.
cc. Seed green.
AA. The pea wrinkled (divisions as above).

PEA

Left to themselves, the varieties of soon lose
their characteristics through variation. ey are much
influenced by soil and other local conditions. There-
fore, many of the varieties are only minor strains of
some leading type, and are not distinct enough to be
recognized by printed descriptions.

Garden or green peas.

Peas are one of the earliest garden vegetables to
reach edible maturity. The date at which a mess of
green peas could be gathered used to be regarded as an
indication of a man’s horticultural ability. In modern
times, ireen peas grown far away to the South come
to northern markets while the ground is still frozen
and are eagerly purchased onlJ' to result in disappoint-
ment and a longing for the old-time quality. Such dis-
appointment is inevitable, for even with refrigerator cars,
express trains, and modern skilful handling, green peas
grown hundreds of miles away cannot come to our
tables for many hours, often not for days, after they
have been gathered, and with an inevitable loss of the
freshness, which is essential for satisfactory quality.

Peas do well in cool moist weather and will germinate
and make a slow but healthy and vigorous growth in
lower temperatures than most garden vegetables. The
young plants will even .endure some frost with little
Injury, but the blossoms and young pods will be
injured or killed by a frost which did not seem materially
to check the growth of the plant. For this reason it is
genergll[\; most satisfactory to delay glanting until
there is little probability of a frost after the plants come
into bloom.

The cultural requirements are simple, but a thorough
preparation of the soil before planting is desirable, and
the use of green and fresh manure should be avoided.
The best de})t.h of planting varies with the season and
character of the soil, and early plantings on clay land
should be covered only 1 to 2 inches deep, while later
plantings on saxl:gi' land do best in drills 6 or 8 inches
deep to be ly filled as the seedlings grow. Gen-
erally anything more than surface tillage will do a
%rowmg pea crop more harm than if:lod; but any crust

ormed after ramns, particularly while the plants are
young, should be promptly broken l}nllp

Of the better garden sorts, from fifty to one hundred
g are in an ounce, and a half-pint should
plant 50 to 80 feet of row and furnish a sufficiency of
pods for a small family for the week or ten days in
which they would be in prime condition. For a con-
tinued supply one must depend upon repeated plantings.

Most of the
best garden varie-
ties can be well
grown without
trellising, but the
sorts growing over
2 feet high will
do better if sup-

rted. Nothing

etter for this
purpose is known
than brush from
the woods, but
this is not always
available and a
good substitute is
the wire pea trellis
offered by most
dealers in horti-
cultural supplies,
or a home-made
one made by
strings stretched 2
to 4 inches apart

P 2778. Garden pea, Champion of England.
on alternate sides
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LXXXV. Good pods of the garden pea, variety Peter Pan.
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of supporting stakes. The ingenuity of the home-gar-
dener will devise good forms of trell%ing. &
1t is evident that peas occupy too much ground
to be a practical crop for a city lot or small town gar-
den, and generally the town dweller can be most satis-
factorily supplied from a nearby market-garden; and the
great superiority of freshly gathered local-grown peas
over those which have to be shipped in make this one of
the best of crope for a gardener with permanent cus-
tomers. The best cultural methods for field plantings
do not differ materially from those given for the en.
No planting is so likely to give a satisfactory yield both
as to quantity and quality as on an old clover sod on a
\ ed clay loam, which should be well plowed
in the fall or early winter and the surface worked into
a tilth as early as practicable in the spring.
lanting can be best done witha seed«irilf)so arranged
that the rows are 12 to 36 inches apart, according to

the variety, with occasional rows left blank for con-

venience in gathering.

2779. Garden pea, Nott Excelsior. (X }4)

Picking should be done after sundown or in early
morning before nine o’clock and care be taken not to
bulk the pods, as they are liable to heat and spoil.

Peas for canning.

There i no modern industry in which there has been
greater improvement within the past ten or more
years, both as to methods and the quality of the prod-
uct, than in the canning of vegetables. This is espe-
cially noticeable in canned peas. First there has been a
great betterment as to the varietal quality of .the stock
used. For canning, particularly when modern methods
of harvesting and processing are used, it is important
not only that the green Yeas be sweet and p.
but that the largest possible proportion of the pods shall
be in prime edible condition at the same time, and
canners are influenced by these qualities in selecting
varieties for their plantings, and in the cultural methods
followed. The development of each planting is closely
watched by an expert, who directs that it be cut and
delivered at the factory on the day when he judges it
will be in the best condition, the time for individual
crops being sometimes modified by the capacity of the
farmer to deliver and the factory to handle 1t. Not
infrequently certain crops are left to ripen and be har-

as grain use of such conditions. In hot and

atable,,
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sunny weather, the vines are cut either after five in
the afternoon or before nine in the morning, hauled to
the factory and from the wagon go direct to a speciall

constructed threshing-machine or “viner,” whicK
separates the and delivers them on a moving
inclined belt, which throws out any
bits of vines or . They are
then washed and graded, and go to
the processer. So promptly is this
work done that it 18 known of peas
being in the cans and being cooked
before the wagon on which they
were brought from the field could
start for home. Usually peas put
up by a well-managed cannery
come to the table in more ta-
ble condition than so-called fresh
peas which were gathered ten to
twenty-four hours before and
ship from 10 to several hun-

miles to market.

Canners who are particular as to
the labeling of their output often
separate it into different grades,
determined by the variety and size
of peas and labeled somewhat as  2780. Pea, Nott

follows: Excelsior. (X 19
Varieties 1st 2nd 3rd 4th

Small, smooth seed,

notover......... 16/64 18/64 20/64 Run of crop
Small, wri ,

not over......... 18/64 20/64 22/64 Run of crop
Large, smoo -

not over......... 20/64 22/64 24/64 Run of crop
Large wrinkled ,

notover......... 20/64 24/64 26/64 Run of crop
Varieties and seed.

Few vegetables have developed greater varietal dif-
ferences affecting their horticultural or culinary value
than garden peas. As to vines, there are sorts from 6
inches to 6 feet in height and those which very rarely
form more than a single stem, while others are so
branched that they often are wider than tall; some
mature their crop very early and all at once, others
not until the vines are fully grown or continuinf through
a long season; pods which are so broad and long that
the incl peas never fill them, others in which the
growing peas very often split the pod open; peas which
are n, yellow or white, smooth and hard; others
which are wrinkled, distorted and comparatively soft,
even when fully mature. Very con-
spicuous variations of little practi-
cal importance are sometimes
correlated with invisible qualities
which are of great importance.

When grown for seed, peas of
the garden varieties yield a com-
paratively small fold of increase,
seldom over 10 or 12 and often onl
2 or 3, so that it is more difficult
than with most vegetables always
to secure full supplies of certain
sorts, and seedsmen’s stocks are
constantly changing, not only as to
character but name. The following
are now very popular varieties:
Extra-early smooth-seeded—Alaska
or Prolific Extra Early; early
wrinkled seeded—Thomas Laxton,
Gradus, Surprise; dwarf Excelsior,
either the Notts or the Suttons;
midseason—Advancer, Admiral,
Senator; late—Champion of Eng-
land, Strategem. However, one
should confer with the seedsmen

2781. Pea, Pride of
the Market. (X }4)
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as to the most available stock best suited for the
particular needs.

Sugar or edible-podded peas.

These are a class little known in this country, but
are largely grown in Europe. They are characterized
by large more or less fleshy and often distorted pods,
which are cooked when in the same stage of maturity
and in the same way as string beans. Varieties have
been developed in which the pods are as white, tender,
and wax-like as those of the best varieties of wax-
podded beans.

Field peas.

. There are a number of kinds of field peas in which the
vines are v:lliy vigorous, hardy, and productive and the
peas generally small, hard, and becoming tough, dry,
and unpalatable as they ripen. In one variety of this
class known as French Canner, the very young and
small peas are sweet and tender, and in this stage are
put up t’)ly French canners under the name of “petit
poise.” The larger-seeded Marrowfat were form-
erly commonly used by canners, and large quantities
are still packed. If this is done while the peas are
sufficiently yo! and ten-
der they make a fairly good
product.

2782. Pea, Stratagem.
(X%

2783. Pea, Melting Sugar.
(X0

Split peas.

quantities of field peas, mostly of the smaller-
seeded kinds, are used for split peas, the preparation of
which consists in cleaning and ga.ding, kiln-drying,
splitting, and screening out the hulls and cl;irs from the
full half . This 18 all done by special machines,
mostly of American invention. The annual consum:
tion of split peas in the United States is about 50,
barrels, of which, before the European war, 75 per cent
came from abroad. W. W. TracY.

PEA. Congo P., Caj snds Everlasting P., Lath;nu lats-
folius. Glory P., Clianthus Dampiers. Hoary P., Pigeon P., Caja-
nus indicus. Scurfy P., Psoralea. Sweet P., Lathyrus odoratus.

PEACH. The tree and fruit of Prunus Persica (or
Persica vulgaris), widely cultivated in the United States
and parts of Canada for home use and market. .

In the northern prairie states and on the plains,
and in the colder parts of the mountain regions of the
West, the peach is little grown or is even altogether
absent; yet the range of adaptability is constantly
extending as the local conditions and requirements
become better known. There is less dependence on

PEACH

“fruit-belts” than formerly, in which some special
favor of climate or location was supposed to exist.
Some parts of New England are well adapted to com-
mercial peach-culture. Parts of Canada bordering the
Great Lakes, and regions in Nova Scotia, are promi-
nent peach districts. Varieties of special adaptability
to climate and useful also for particular purposes have
arisen in recent years; and the requirements of the
peach are now better understood than formerly. The
range of its cultivation will probably be considerably
broadened in years to come.

The discussion of the peach is here comprised in
four articles:

Page
The culture of the peach (M. A. Bln.ke; ......... 2492
Peach-culture in the South (J. H. Hale)......... %

Peach-growing in California (George C. Roeding).
Protgcozilmg peach trees in eo‘d climates (W. Pad-

....................................

The culture of the peach.

The marked feature in the development of the peach
industry in the United States since about 1900 has
been the extension of the areas of commercial peach- -
production because of the introduction of hardier
varieties such as Carman, the discovery of materials
and methods that make certain the control of peach-
scab and brown-rot, and the organization of fast-freight
and refrigerator-car service that permits of successful
long-distance shipment of this perishable fruit.

he introduction of the San José scale was the cause
of the destruction of hundreds of thousands of peach
trees throughout the country from about 1900 to 1907,
the period of greatest damage varying to some extent
in each district. The growers who persisted in the
business were those who had the capital, energy, and
persistence to take up the new problem of spraying, and
these men may appropriately be termed the pioneers
of the modern peach business.

The necessity of spraying to control the scale also
focused the attention of the growers upon all other
factors of peach-production except marketing, which
for the time presented few difficulties because of the
great reduction in the number of bearing trees and the
ability of the local markets to absorb much of the crop
produced.

Peach-scab and brown-rot caused serious damage
to the crop annually in central and southern peach
districts until the self-boiled lime-sulfur summer spray
was proved to be a successful remedy.

The development of large commercial areas at long
distances from market has resulted in better grading
and packing. The Georgia six-basket carrier has
become the popular shi agmg pack from southern
New Jersey to Georgia, ama, and Texas. (Fig.2707.)

Innumerable changes and improvements in the
growing and handling of the crop have occurred within
the last ten years.

The United States Census reports show many inter-
esting facts in connection with the extent and develop-
ment of the peach industry. A few trees are found in
every state in the Union. According to the Census of
1910 only three states, Wyoming, North Dakota, and
Montana, have less than 5,000 trees. Five other states
Minnesota, South Dakota, Wisconsin, Maine, an
Vermont, have less than 10,000 trees. The most signifi-
cant fact, however, is that twenty-six states rvegorted a
total of more than 1,000,000 bearing trees each, which
definitely shows the extended area over which this crop
is produced to some commercial degree. The Census
for 1910 shows Georgia to lead in the total number of
bearing trees with 10,609,119; Texas is second with
9,737,827; and California is third with 7,829,011 trees.
On the basis of total number of trees, however, Texas
leads with 12,696,640; California is second with 12,238,-
573, and Georgia is third with 12,140,486,
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The Census reports also indicate the general trend
of the industry 1n no uncertain way. In 1890, five
states led prominently in the total number of bearing
trees, as follows: Maryland, 6,113,287; Kansas, 4,876,-
311; Delaware, 4,521,623; Texas, 4,486,901; and New
Jersey, 4,413,568. The greatest peach district in the

2784. Peen-to peach.—Prunus platycarpa. (X 39

country at that time was comprised by the states of
Maryland, Delaware, and New Jersey, with a total
of more than 15,000,000 trees.

The three leaAin&ztaws in 1900 were, Michigan with

104,415 trees, rgia with 7,668,639 trees, and
Callfornia with 7,472,303 trees. The states of Mary-
land, Delaware, and New Jersey, which ?eo raphically
comprise one district, mg;ted a total of a little more
than 9,000,000 trees, the José scale and other factors
having reduced the total about 6,000,000 trees. Yet as
a peach district, this still held its place as having the
greatest total number of trees. .

The Census of 1910, however, shows that this num-
ber was greatly reduced during the period from 1899
to 1909, having less than
4,000,000 bearing trees.
This great reduction and
loss was due largely to the
introduction of the scale.
Michigan reports a loss dur-
ing this period of more than
5,000,000 trees, and Ohio -—
}nﬁ:;e than 3,000,(;0dO. The
ollowing states made gains
during this period: New
Hampshire, Vermont, Illi- .
nois, Idaho, Missouri, Nebraska, South Carolina,
Georgia, Tennessee, Alabama, Arkansas, Louisiama
Texas, Colorado, New Mexico, Utah, Washi n, an
California. Summari to a few words, the Census
indicates that while the Middle Atlantic and Great
Lakes districts were suffering severe destruction of
trees, the southern and western districts were develo
ing. These facts lead one to wonder as to how much of a
part the San José scale played in the development of
these latter districts, and whether such development
could have maintained itself in some cases without the
good markets and high prices occasioned by the wide-
spread destruction of trees in the East.

The Census of 1910 is of particular value in showing
the recent trend of the industry, because the number
of trees in bearing and those not in bearing were tabu-
lated separately.

The western states, Idaho, Oregon, Utah, and
Washington are increasing their pla.ntmﬁ. The youn
trees not in bearing in Massachusetts, Michigan, an
New Jersey were greatly in excess of those producing
fruit in 1909. West Virginia has also been planting
peaches extensively in recent years.

The extensive planting of peaches in the eastern
and Middle Atlantic states, following the earlier de-
struction by yellows, was only just beginning in 1909,
when the last Census was taken. Since that time, mil-
lions of trees have been planted and have come into
bearing. As a result, the marketing factor became
the most important peach problem in 1915. Southern
districts can no longer expect the prices of former
years in the great eastern markets, the Middle West
18 growing quantities of hes and so also are the
states along the Great es. The problem at the

278S. Honey peach. (X %)
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beginning of 1916 is where and how can the crops from
these trees be marketed profitably.

In any broad discussion of the peach regions of
North America, the Ontario district of Canada should
not be overlooked. Situated south of the western end
of Lake Ontario, climatic conditions are so modified
that such yellow-fleshed varieties of peaches as St.
John, Fitzgerald, Elberta, and Niagara can be grown
successfully in large quantities.

The northern limits of peach-production extend
from the southeastern shore of Lake Ontario along the
southern shore of Lake Erie and the eastern shore of
Lake Michigan as far north as the Grand Traverse on
the 44th parallel. This area is often termed the ‘“Great
Lakes Belt.” Beginning in southwestern and central
Massachusetts, another commercial peach area extends
across Connecticut, Long Island, the Hudson River
Valley, New Jersey, eastern Pennsylvania, Delaware,
and Maryland. The Coastal Plain areas in New Jersey,
Delaware, and along the eastern shore of Maryland are
favorable to peach-production, and the fruit is grown
to within a few miles of the seaboard. Farther south
the Coastal Plains area is unfavorable to successful
commercial production and the industry is transferred
to the Piedmont area across Virginia, North Carolin
and southward to the Gulf districts in Alabama an
Texas. Florida has too warm a climate to suit the
common standard varieties of peach and has developed
a special type from the South China race.

e central or Mississippi Valley district extends
from Texas across Okla-
homa and Arkansas, Mis-
souri and Kansas to Iowa,
Illinois and Indiana, practi-
cally connecting with the
Great Lakes area. The
Pacific Coast Belt includes
California, and areas in
Nevada, Utah, Colorado,
Oregon, and Wa.shington.
There are many areas in
these 80 - call ‘ peach-
belts” that are not favorable to peach-production, but
they indicate the general grouping of the industry.

Varieties and types.

All of the common forms of the peach belong to the
species Prunus Persica, but are sometimes grouped
under the name Amygdalus Persica. The flat or Peen-
to peach is P. platycarpa. The United States Depart-
ment of A%:::iﬂture, through its Bureau of Foreign
Plant and ¢ Introduction, has secured a form of
peach from China known as A. Davidiana which is used
there as a stock for certain cherries. It issaid to be very
hardy and may prove of value in breeding work, or as a
stock for the peach. Its fruit is not attractive enough
for use as it is now developed. Several other forms

2786. Cabler peach. (X %)
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or types have been collected in China by Frank N.
Meyer, of the Department of Agriculture, and sent to
the United States for propagation and study. See the
article Prunus. .

The common types of lwgmaches have been grouped
into certain races. Onderdonk (Rept. Commr. Agric.,

2787. Crawford peach. (X })

1887) and also Price have placed North American
peaches in five groups: (1) The Peen-to or flat
peach race, comprising the variety known as Peen-to
(Fig. 2784), and also the Angel, and Waldo; (2) the
South China race, with oval long-pointed fruit with
deep suture near the base, represented by the Honey
(Fig. 2785); (3) the Spanish or Indian race, with very
late yellow firm often streaked fruit, represented
l()_/y various southern varieties, as the Cabler (Fig. 2786),

olumbia, Galveston, Lulu, Texas, and Victoria; (4)
the North China race, with large mostly cling or
semi-cling fruit and very 1 flat leaves, represented
by the Greensboro, Waddell, and Carman; (5) the
Persian race, including the common varieties of the
mid-country and the North, as Crawford (Fig. 2787),
Mountain ﬁose, and the like. The so-called North
China and Persian t of peaches are now very much
mixed in commerical varieties.

We have been content to say that Elberta (Fig.
2788) is of the North China type, when it is plainly
mixed with the Persian, and when studied carefully its
characters resemble the Persian type even more than
they do the North China. Two types of peach blos-
soms are commonly recognized (as shown in Fig. 2790),
yet there are three distinct ‘t{pes, the larﬁ bloom,

ical of Greensboro and Waddell and the North

hina type, the medium bloom of such varieties as
Elberta and Belle, and the small bloom of Early and
Late Crawford, and others. The botanical significance
of these types 18 not well understood. .

A double-flowered peach (Fig. 2789) is sometimes
cultivated as an ornamental, as well as a purple-leaved
form. A form of the cultivated peach growing wild
near Pekin, large-flowered, is shown in Fig. 2791.

Propagation.

The peach is universally propagated by means of
the pits or seeds. A few are sometimes secured by
budding upon plum or even cherry stocks, but this
dwarfs the tree and makes it susceptible to various
stock troubles.

So-called natural seedling pits or seeds gathered in
Tennessee and North Carolina are said to be the best
for propagation work. Such seeds are considered to
be more viable and to.produce hardier stock than pits
from cultivated varieties. Considerable quantities
of so-called “‘seedling” seeds have undoubtedly been
secured from canning factories and represent commer-
cial varieties, although one can readily detect the dif-
ference between them. It has not been definitely
shown that wild seedling pits will produce a stock that
is any more hardy than that which might be secured
from the pits of some of our hardier cultivated varie-
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ties. Seeds or pits for propagation are treated in two
ways. Where severe freezing weather occurs they are
commonly planted in the autumn in nursery rows
from 4 to 6 feet apart. The pits are scattered a few
inches apart in the rows and covered to a depth of
about 2 inches. In less severe climates, the pits are
stratified very shallow in autumn, are dug up in the

ring and the kernels separate(l from the soil and

ells, and planted in nursery rows. By this method,
any pit or seed which is not cracked &)en by the
action of the frost may be broken by the use of a
hammer. Pits not affected by the frost usually fail
to grow the first season, but may do so the second

year. .
The pits should be planted in good soil and be
iven careful cultivation so that the seedlings will be at
east 24 to 30 inches high by the latter part of August
of the first season, and in condition for budding. The
buds are inserted the latter part of August or early in
September, and simply become united with the seedling
stock without making any growth. Early the fqllov:gs
spring the seedlings are cut back just above the inse
buds, and all shoots developing from buds of the stock
itself are kept rubbed off. this way the desired bud
develops into a vigorous well-branched shoot or tree
which should be from 3 to 6 feet high at the close of
the season’s growth, and is ready for sale that fall or
the following spring. So-called ‘“June buds” are
secured by budcfing vigorous seedlings in June and
selling the resulting trees in the fall or the spring fol-
lowing. Such trees are smaller and are seldom equal
to one-year-old trees except possibly for i)la.nt.m%‘ in
the South. In Fig. 2792, at the left, 18 a well-branched
one-year-old nursery tree; at the right a slender tree
gf dhe same age and heigi:t, and in the center a June
ud.

The question as to whether trees should be propa-
gated north of the region in which they are grown is a
common one. Evidence has shown that it makes little
difference as to the latitude in which the trees are raised
if they are well grown and are free from injurious

2788. Elberta peach. (X nearly 1)

insects and diseases. It is generally best, however,
to purchase trees as near at hand as good ones may be

The ideal climate for the peach is one in which the
winter extremes do not go much lower than zero at
any time, and no warm periods of many days’ duration
occur in winter. The absence of late spring frosts and
presence of bright sun during the ripening period are
also important essentials. Extremes of either warmth
or cold in winter are almost equally detrimental.
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Soil.

The peach will succeed upon a wide range of soil-
types, but prefers a sandy loam. It will also develop
excepuona.dy well upon ﬁavelly or stony loams, if
deep and well drained. Heavy poorly i soils
should be avoided. It also thrives on sands.

Site and elevation.

The type of peach-growing business one ts to
engagp f?ias much to do with the kind of location
and site that should be chosen.

A successful local market business may be established
tageeven u lt.l tii::oqnected :lslreals and a.tf some dlisadv:.lll:-

. But extensive peach plantings for supplying the
wholesale markets should be planted upon unifogrmly
favorable areas near shipping-points and where
plenty of labor is available. Locations should be
sought where Ipeaches can be grown and placed on the
market cheaply because of large annual yields and low
cost of production and marketing.

The' elevation above sea-level at which peaches are
planted in any region is & most important matter. It
18 not sufficient that the orchard on land that is
higher than its immediate surroundings. In some
localities an elevation of 150 to 200 feet is sufficient to
secure good yields, while in others one must seek alti-
tudes of 800 to 900 feet, or even more, for successful
crops. The site of the orchard should also be readily
accessible, so that fertilizers, spray materials, and

can be delivered cheaply and so that the crop
may picked, packed, and shipped economically.
Uneven land broken up by gullies or wet areas is to be
avoided, as well as hilly areas that are difficult to reach
by team and expensive to manage.
The Il:a.rtlcula.l' exposure is not important in a rela-
tively flat country. In hilly or mountainous sectioma
it may become 80. Severely ex'ﬁosed situations shoul
be avoided, as well as warm pocketed areas. Some pro-
tection from severe prevailing winds is most desirable
and does not increase the danger of too early blooming
if good air-drainage prevails.
Establishing the orchard.

A well-defined plan should be drawn up before plant-
ing is . The peach is a relatively short-lived tree,
and packing-houses and permanent buildgs should

be located in con-
nection ;mll;n road-
ways and planti

8o a8 to resultmg
the most economi-
cal procedure of the

WOrK.

2790. Bloom of large-
flowered and small-flow-
ered peaches. (X )

2789. Bloom of double-flowered
peach. (X9
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The selection of varieties must be made previous to
the planting of the orchard. Specific recommendations
for each district cannot be given in a brief article, but
some general statements as to the variety question
follow. Yellow-fleshed peaches are preferred by most
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2791. Chinese peach, as grown at the Arnold Arboretum, from
seeds of wild trees in China. (X 3f)
8ee Garden and Forest, 5 : 438,

markets. Such varieties as Mountain Rose, Reeves,
Stump, Oldmixon, and the Crawfords are falling
behind in popularity except in a few localities. Better
varieties are needed commercially. Carman and Belle
(of Georgia) are rapidly gaining 1n commercial impor-
tance. ew varieties, such as the J. H. Hale, are
demanding recognition. Elberta is still the most popu-
lar single variety. It is the most widely successful
commercial variety of any of our tree-fruits. In mak-
ing a choice of commercial varieties for any section, a
few hardy sorts that are known to do well in the
locality are the safest to plant. One should also have
enougg' trees of each variety for economical growing
and marketing. . .

Vigorous one-year-old trees that will ca!xl)er 5 to 34
inch and are from 3 to 5 feet in height, as illustrated at
the left in Fig. 2792, are an ideal size to plant. They
should be free from yellows or little-peach or rosette,
root-gall, scale, peach-borers, or other injurious peach
enemies. '

Fall planting is successful with well-ripened trees in
localities in which the winter weather is not severe and
where soils are sandy and well drained. In northern
districts, fall planting is less likely to be successful. In
spring planting, the land should be prepared and the
trees set as early as soil conditions permit.

The trees should be set about 20 feet apart each way
under avi conditions. In some localities 18 feet
is sultlﬁciemtanoe, while in others 25 feet is not too
much.

Vegetable crops, such as peas, beans, tomatoes, and
potatoes, may be wn between the rows of young
peach trees for the first and second seasons, after which
the practice is of doubtful economy.

Tillage.

The apple is sometimes grown successfully under the
sod-mulch system, but attempts to manage the peach
in the same way have commonly resulted in failure.
The soil of the orchard should be plowed or disced into
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a fine mellow condition in the spring as soon as it
becomes enough to “work” well. This state of
tillage should then be maintained until about mid-
season by frequent harrowing. The time when culture
should cease varies with the locality and the variety.

2792. Different forms of peach trees for planting.

It is seldom possible to cultivate later than ten days or
two weeks previous to the ripening of the fruit, as the
branches become bent down with the crop. Early vari-
eties should commonly receive one or more cultiva-
tions after the crop has been picked. In the South,
tillage is often stop) in bearing orchards in late
June, while in the North it is continued until late
July. In dry seasons, late varieties require additional
culture to reach good size. A large proportion of
vegetable matter in the soil is an important factor in
the production of large fruit, especially in dry seasons.
Cover-crops should be grown wherever possible.
Fertilizing.

Rate and character of growth is a great limitin
factor in peach-production. A certain amount o
growth is necessary to maintain vigor and a proper
number of flower-buds. The extent and time of

test growth determines size, color and quality of
ruit to a marked degree. The application of plant-food
or fertilizers is a feature of orc practice that
directly concerns rate of growth.

Trees in full bearing should make an annual growth of

at least 12 to 18 inches at the tips of leading branches

in most peach regions to maintain a maximum produc-
tion. Fruit-growers should apply fertilizers to secure a
wth according to their soil type and its conditions.
such a growth is obtainable without fertilizer, its
agl;;]hcatlon may prove detrimental, while if the soil is
thin and poor, heavy fertilizing will be required for
good results.
Under the average conditions, the equivalent of
100 pounds nitrate of soda, 150 pounds muriate of
tash, and 400 pounds acid phosphate will not be
ound to be excessive, and additional nitrate will be
needed in many cases. In districts where the winters
are severe, however, nitrogenous fertilizers must be
applied sparingly.

Pruning.

Two distinct ty,

of pruning are practised with the
peach. One is to

low the tree to form its own particu-
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lar habit of development except to thin out the branches
somewhat as illustrated in Fig. 2794 as contrasted
with Fig. 2793. Figs. 2795 and 2796 show other exam-
ples of this treatment. The other is to practise annual
cutting back of the branches as well as thinning out, to

roduce a strong compact and yet well-spread tree, as
illustrated in Fig. 2797. The first method may result
in the somewhat earlier production of fruit, as much
gruning tends to delay fruiting. Trees whose main

ranches are not cut back annually are more likely to
suffer from breakage not only in seasons of hea
crops, but also during ice-storms in winter. On eac
tree, also, the vigorous fruit-bearing parts tend to
extend farther away from the main trunk each year.
Fig. 2793 illustrates the habit of growth assumed by an
unpruned tree.

he ch produces its fruit-buds upon the one-

year-ol wooJ-growth. On vigorous twigs the buds
commonly occur in groups of three, as illustrated in
Figs. 2798, 2799, the two outer buds being flower-buds
and the center bud a leaf-bud. Sometimes all three
buds are flower-buds and sometimes only one. Single
flower-buds may frequently occur also.

Many fads in pruning prevail, which have no eco-
nomic bearing uﬁon the amount and quality of the crop.
The height to which the trees should be cut back when
Blanted varies with different growers, but from 18 to

4 inches is a good average. Some prefer the extreme
of 6 inches, but such low trees often make borer-
removal difficult.

At the end of the first season’s growth, the real
Eruning of the tree begins. At that time the main

ranches of the tree should be chosen. The best three
or four well-placed branches should be chosen to form
the framework for the future top of the tree as illus-
trated in Figs. 2800, 2801. These should be distributed
yon the trunk anci not issue from the same point,

though on different sides, as in Fig. 2802. In some
cases a tree may have developed only a single irregu-
lar shoot and this will then require severe cutting back
to encourage branching at the desired height. Fig.
2803 shows a good two-year-old tree, low-headed.

When several side branches occupy much the same
space or cross one another, a choice of one should be
made and the remainder pruned off. The amount of
cutting-back to be practised at the close of the first
season upon the main branches selected for the perma-
nent framework of the tree depends on the form of
the tree. If it is compact, vigorous, and of the desired
form, the cutting back of each tip to the first good
side branch is n.l? that is necessary. Should one main
branch be irregular in growth, more severe pruning
is desirable.
Severe cutting-
back, save in the
case of poorly
formed trees,
only delays
fruiting and in-
creases the ex-

pense.
During the
second summer,
the necessity for
severe winter
pruning may be
prevented by the
rubbing off of
any shoots that
tend to develop
as suckers low
down upon the
trunk, or in the
cenberh of l:he
tree where the
are not wa.nted).,

~e

sy
Unpruned thick-topped peach tree.

2793,
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and the pinching back of the tips of any branches that
tend to develop in an i ar manner. The removal
of shoots should be done before they are more than an
inch or two in length. The pinching back of irregular
shoots should be accomplished in June or early July
before they are more than 18 or 20 inches in length.
The removal of much growth and foliage in the summer
may cause :al se(\irere check to the tree. L. th
ann ormant-season pruning beginning wi
the second year should be somewhat as follows: The
main branches will develop numerous side branches
and the strongest and best placed of these should be
retained. A well-formed tree is not only agreeable to
look upon, but furthermore the maximum production
of fruit is secured only when t::feamt possible
amount of wvigorous frui ing ace i8 properly
exposed to light. The annual cutting back of the leading
branches to the first good side branch will result in
well-spread vigorous trees. The cutting of a branch to
an “outside bud,” however, does not change the direc-
tion of growth of that branch to anywhere near the
same degree. The cutting back of the branches causes
a thickening of the top, and some thinning out of
shoots and branches is necessary, otherwise the fruit
will lack color.

A central leader is avoided in the 5gruning of peach
trees, and any shoots which tend to shut out the light
from the center of the tree should be kept pruned back
and not allowed to become more than fruiting twigs.
The general form of the tree should be about complete
at the close of the third or fourth summer after plant-
ing, and the annual pruning will largely consist of the
removal of any broken branches and the cutting back
of the annual growth on each branch about one-third
or one-half, according to the variety and the amount or
length of wth. Pruning is often the most economi-
cal method of thinning, and this point should not be
overlooked.

After peach trees have fruited for several years,
they commonly require a severe cutting back to reduce
the size of the top and to secure more vigorous wood.
Such a cutting back should be practised whenever the
fruit-buds are destroyed in winter. All branches may
be cut back into wood-growth formed the two or three
Erevious seasons. It is never advisable to saw the main

ranches back to mere stubs a foot or more in length
except upon young trees that are to be top-worked.
Thinning the fruit.

Thinning is now a regular feature of good orchard-
management. Small fruit sells for low prices at all
tn;nﬁe and in seasons
of heavy crop-pro-
duction can hardly
be disposed of at
any price. When
trees are allowed to
mature as much
fruit as will set in
a favorable season,
much breakage of
branches is the
usual result. The
small green fruits
should be thinned
as soon as the so-
called “drop” or the
natural thinning
occurs. Some-
times this fails to
take place and then
the fruit should be

inned as soon as
s -=as it is about the size of
a shelled hickory-
nut. Thinning the

2794. The interior weak branches are
removed. (Compare Fig. 2793.)
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fruits to not less than 6 inches apart will not reduce
the yield of the tree, and 8 inches apart is not too much
to secure extra- fruit, especially upon such sorts
as Waddell, Crosby, Mountain Rose, and Stump, which
tend to be small to medium in size under average
conditions.

Harvesting the fruil. .

This part of the peach business really begins as soon
as a crop is definitely assured for the season. The

2795. Peach trees allowed to take their natural form.

necessary number of kages should be purchased,
the packing-house put Exaﬁrder, and arrangements made
for the needed number of teams, trucks, pickers,
packers, and other labor.

When the fruit is ready to pick, the work should be
organized with one man in constant charge in the
orchard. He should direct the pickers and see that
each one picks all the fruit that is mature enough at
any one time and yet does not take off that which is
too green. An efficient picking-crew is necessary in
order to secure good results at the packing-house.

White-fleshed peaches change from a light green to
a cream-white ground- or under-color as they mature.
Bo-called yellow-fleshed varieties change from a yellow-
ish green to various shades of yellow or orange as they
ripen. Pickers should be instructed to determine the
maturity of a fruit by its color, and be corrected if they
attempt to test it by pressure with the fingers. Good
pickers will harvest from sixty to one hundred sixteen-
quart baskets a day from well-pruned trees.

The fruit is not uncommonly picked directly into the
package in which it is sold, but this practice 18 rapidly
passing in favor of a distinct picking-basket. The most
common type in use is a round flat-bottomed wooden -
stave basket of sixteen quarts capacity.

A low-wheeled wagon is best adapted for hauling
the fruit from the or to the packing-house.

Packing the fruit for market.

Some sort of a packing-house is necessary when any
considerable amount of fruit is hm)tdl&i. A shelt.e;
against rain is imperative to prevent the warping of
wooden packages. Rapid work in packing ca:-rgest be
orgtmizeg in a%suildin with a wooden or cement floor
and where stencils and tools can be kept in order. A
long and relatively narrow l1:>acking-houm with large
doors upon either side is likely to prove the most eco-
nomical for the handling of the fruit.

Packages, tables, and box- or crate-presses should be
arranged in a way to promote rapid and efficient work.
No distinct grades of peaches, unfortunately, have
become recognized in any broad wafy. Persons em-
ployed as packers should be chosen for their honesty
anc{ interest in the business as well as for their rapidity
in filling the packages.
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The common commercial packages now in use are
the sixteen-quart Jersey or Delaware basket and its
modifications, the Georgia six-basket carrier, the Michi-
gan bushel and half-bushel, the Climax basket (Fig.
2804) and the western or
California box.

Packages often arrive
on the market in bad
condition because the;
have not been su.ﬂg—
ciently well-filled at the
orchard. The fruit must
be packed tightly enough
so that it cannot move
in the package during
transit.

Simple mechanical

ers have been used
or some time in some of
. the peach regions, but
have never been entirely satisfactory. The new g'pes
of graders are still in the experimen sta%e See Pack-
ages, page 2426, for description of types of fruit-graders.

Markets

All the large cities in the United States and Canada,
in addition to the local towns, consume large quantities
o;'ca;])eaches. A grower who is situated near a large
1 market can allow his fruit to become well-ripened
and haul it by wagon or truck without requiring other
transportation facilities. Much of the crop must go to
market by rail, however, and if in transit more than a
few hours, some refrigeration is necessary. Refrigerator
cars are employed for this. The large so-called “Fruit-
Growers Express’”’ or “Dispatch Cars” will hold five
and one-half tons of ice and are capable of canéyi.ng 448
Georgia carriers in four tiers, or 558 crates in five tiers.

All crates, boxes, or baskets should be so arranged
when placed in refrigerator cars as to allow of a free
circulation of air.

Precooling of peaches previous to shipment is
practised to some extent, but is not yet common. One
who engages in peach-production upon a large scale
cannot depend upon local markets to take his entire
crop at a profit and must be prepared to ship to the
wholesale markets. The ideal shipment is the car-
load. To ﬂﬁﬁ:t least a carload of fruit constantly,

2796. The vase-form, or so-called
natural-headed tree, in old age.

one needs to have from about 1,000 to 1,200 trees of
each variety in full bearing.
Insects.

The most serious insect enemies of the peach are
the borer, San José scale, and curculio. A few years

2797. Headed-in peach tree.

ago the scale was considered the most troublesome of
the three, but the borer is now the most difficult to
control. The mature insect is wasp-like in appearance,
the male shining steel-blue in color with an orange-
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yellow band about the abdomen, while the female is of
a deeper and duller color. The eggs are laid on the
trunk near the ground from June to as late as Septem-
ber, or possibly October. The “grubs” hatch and work
their way under the bark and there feed upon the
inner bark for about twelve months, when a case is
formed of the “‘sawdust’” and other materials, in which
the pupa s is passed. One or two borer larvee may
oomplete;l{ girdle a nursery tree, while several may
accomplish similar damage on a young tree in the
orchard. In any case the infested tree is greatly weak-
ened. The presence of borers is easily detected by the
mass of gum and ‘“‘chewings” at the base of the tree.

A great variety of materials has been tested as
coatings to prevent the entrance of borers, but none
has proved to be entirely successful. The
expansion of the bark because of growth
causes numerous cracks in the coating of
most materials that are applied and the
borers gain entrance. A soft grade of
asphaltum applied to the trunk for a few
inches above and below ground is a promising
material now under test. Lime-sulfur, white- -
wash, and other materials may have some
value as repellants, but are not very efficient.

The common practice is to remove the
soil to a depth of 6 to 8 inches about the
trunks of the trees in early spring and to
kill the borers by means of a knife and a
short piece of wire. Some growers examine
their trees in autumn, but there is danger
of winter injury unless the soil is put back
before severe winter weather occurs.

The San José scale is now easily con-
trolled by a thorogﬁh dormant-season spray-
ing of lime-sulfur diluted to a specific gravity
of 1.03 to 1.04.

The plum-curculio is a small snout beetle
about 1{ inch in length with four irregular
humYs upon the wing-covers. It is dark
mottled gray in color with black markings.
The principal damage caused by this insect
is during seasons of light crops or upon trees
just coming into bearing when the loss of
a proportion of the green fruits reduces
the crop. In seasons of heavy crops, the
loss of a proportion of the green fruit may not prove
to be of economic importance. The beetle ap
in the orchard about blooming time and fi on
the foliage until the calyces are shed from the fruits,
when egg-laying begins. If the egﬁ hatches, the larva
makes its way to the center of the peach and feeds
upon the developing germ, causing the fruit to
fall from the tree later. The mature beetle may also
do considerable feeding upon the outside of the peach
while it is still small, causing irregular blemishes that
may markedly effect the commercial value of the fruit.
The curculio is most troublesome when the orchard is
surrounded by grasslands and hedgerows of weeds and
native trees. \ﬁen much of the area is under cultiva-
tion and good orchard practice prevails, the damage is
greatly reduced. A spraying of arsenate of lead just after
the petals fall, and again just as the calyces are shedding
from the fruits, will destroy many of the curculio. It is
best to combine the lead with the self-boiled lime-sulfur
to secure a better distribution of the lead and prevent
any burning of foliage by an inferior product.

e bark-bectle 13 a small black insect not more
than 14 inch in length that attacks the bark upon
weakened trees, causing gum to exude in spots upon the
trunk and branches. Fortunately, the insect usually
causes little or no damage to vigorous healthy trees and
its presence indicates that some other factor 1s rea.lalf' to
blame, although it is sometimes reported on healthy
trees. The black peach aphis is occasionally trouble-
some upon light soils, but good culture and a vigorous

2798.
Fruit-buds
of the peach
with leaf-
bud be-
tween.
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growth commonly prevents any serious check to the

Various beetles and grasshoppers may cause some
damsage at times by feeding upon the peach, such
injuries being most common in orchards in which grass
or weeds are allowed to grow freely.

Diseases.

The peach is subject to the attacks of a considerable
number of diseases. The most difficult to combat are
yellows, little-peach, and rosette. The causes of these
diseases are still unknown. Some suggest the presence
of a fungus, others an organism too small to be detected
‘by the ordinary microscope, and there is also the possi-
bulity of enzymes.

: advanced sta?m of yellows are indicated by a
prematuring of the fruit from a few days to at least
two weeks in advance of the normal season. Such fruit
is commonly red-spotted and blotched in its coloring
and may be insipid or bitter in flavor. Affected trees
may also develop sickly wiry twig-growths on the
trunks and branches. .

thtle-ﬁeach is indicated by a characteristic drooping
of the foliage and by the fact that the fruit is smaller
and matures later than the fruit on healthy trees.

Rosette occurs only in southern districts and is
readily distinguished by the tufts of leaf-development.
This disease 1s fatal within twelve months in many
instances.

»_ It is not known whether these diseases are entirely dis-
tinct or not, but they have been soregarded. Yellows and
little-peach attack all varieties in about the same pro-
portion. Infection doesnot appearto take place t.hrouﬁl;
the soil, flowers, or seed. These diseases can readil

transmitted to healthy trees or stocks, however, by bud-
ding. Buds taken from the apparently healthy parts of
dizeased trees have invariably reproduced the (flseases

The recognition of early stages of yellows and little-
have shown that these diseases are too frequently
uted in nursery stock. It is now kmown that a
tree may be infected with either of these diseases for
three or four W{ea.rs without showing any prominent
symptoms. en good growing conditions are pro-
vided, the true state of affairs may be masked for a
time, but a check to growth will result in the prompt

ce of the advanced stages of disease.
any cases of so-called ‘“‘cures” of yellows have been
announced, but all have been without sound basis. Too
often trees affected with borers, winter injury and other
troubles are considered to be affected with yellows.
Diseased trees should be destroyed as soon as detected.
When such trees are left in an orchard, the disease
:ﬂread.s to surrounding trees until all are affected. If
| diseased trees were destroyed annually in any dis-
trict and no diseased nursery trees were introduced, the
annual loss could readily be kept as low as 1 per cent,
without much doubt. Yellows attacks Japanese plums
as well as peaches, and this should not be overlooked
in control work.

Peach leaf-curl, brown-rot, peach-scab and mildew
are fungous diseases of the, peach which cause much
damage annually. The leaf-curl attacks the foliage in
early spring just as the leaf-buds open, and the leaves
become curled, thickened, and distorted. The tips of
thoots may also become affected and the disease is
occasionally seen upon the fruit in a fan-shaped dis-
oolored area. The affected leaves finally turn brown,
and fall from the trees in early summer. In severe
attacks, the trees are almost completely defoliated,
greatly reducing their vigor and causing them to lose
most of the fruit which may have set. This disease
is readily controlled by a spraying with lime-sulfur, as
directed for the scale, before the leaf-buds begin to
make growth. After the leaf-buds begin to expand,
however, the spraying may not prove effective. Recent
experiments have been tried with apparent success in
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New York of fall ﬂaying for leaf-curl, as late as the
first part of December. .

Brown-rot was formerly one of the dreads of the
peach-grower. Thousands of baskets of fruit fre-
quently rotted on the trees just at harvest time. Not
until the value and safety of self-boiled lime-sulfur
summer spray was demonstrated by Scott were the
peach-growers supplied with an effective remedy for
the disease. This affliction may not only cause a rapid
decay of the fruit at ripening time, but it sometimes
attacks the blossoms and causes their death. The
affected blooms are distinguished from frost injuries
from the fact that they cling to the twigs, and gum
commonly oozes out from the canker formed upon the
twig at the base of the bloom. The small n fruits
may also decay at all stages, and the twigs may be
killed outri
Such varieties as Triumph and Connecticut frequently
begin to rot before they ripen, and the entire crop may
be lost even when well sprayed. Such sorts should
never be planted. Varieties as susceptible as Champion
are not very satisfactory shipping varieties. A thor-
ough system of summer spraying, as outlined under
“sgraymg" (page 2500), should control brown-rot.

'each is a fungous di which appears upon
the fruits in the form of small black dots. In severe
cases these dots may be so numerous as to form a
sooty blotch. The skin of the fruit may then crack,
offering an excellent opportunity for brown-rot to
begin its destruction. Peach-scab is most serious from
central New Jerseﬁsouth to Georgia. Upon hilly areas,
north of central New Jersey, it is rather uncommon

2799. The three leaves at a joint, where fruit-buds are forming.
Fruit-buds eometimes form in the axil of single leaves, and
sometimes on short spurs. . .

and it seldom requires any attention. The disease occurs
only upon the upger surface and ends of the peach as
it grows on the branch. It makes its appearance in
the form of very minute black spots or dots from about
the middle to the last of June upon early varieties in
New Jersey, Delaware and Maryland. Farther south
it occurs correspondingly earlier. It may be readill?'
controlled by thorough summer spraying with the seli-
boiled lime-sulfur.

Peach-mildew most frequently occurs along the
northern limits of peach-production near the Great
Lakes, and in the Northwest. This is probably because
of the wider extremes of temperature during the

day.

Kﬁldew appears in the form of a white powdery sub-
stance upon the leaves and fruit. It may do consider-
able damage to nursery stock in some cases. Sprayings

t from numerous cankers upon the bark. -
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with self-boiled lime-sulfur will commonly hold it in
check. .
Spraying.
_The peach is subject to the attacks of numerous
disease and insect enemies, and thorou spraying lii.‘l
oli-

required for success in most cases. The peach
age is very sensitive to caustic sprays, however, and

- —ms —

2800. Young peach trees pruned, one of them headed back.

great damage may be done from ignorance. Copper
sprays, such as bordeaux, are dangerous to use on
ru:i foliage in humid climates. San José scale and
eaf-cur] can be controlled by a winter spraying of
lime-sulfur. Peach-scab and brown-rot can eld in
check by several sprayings of the self-boiled lime-
sulfur summer spray.

When San José scale, leaf-curl, peach-scab, brown-
rot and curculio appear to any considerable extent,
the following spraying schedule 18 suggested:

1. For scale and leaf-curl, apply concentrated lime-
sulfur diluted to a specific gravity of 1.03 to 1.04 before
the leaf-buds start to make growth in early sprinﬁ.lm

2. Just after the petals fall, apply self-boiled lime-
sulfur of an 8-8-50 formula and arsenate of lead at
the rate of three pounds of paste, or one and one-
h?.lf pounds of powdered lead to each fifty gallons
of spray.

3. Repeat this when the calyces are shedding from
the fruits or when the latter are about the size of

green peas.

4. Apply self-boiled lime-sulfur without the addition
of arsenate of lead three weeks after the third spraying.

5. Ap];lﬁ/ self-boiled lime-sulfur again three weeks
later to all varieties ripening later than Carman.

6. In wet seasons and especially for varieties as late
as Fox, Salway, or Bilyeu, an ad%tiona.l spraying may
prove profitable.

No spraying should be done within less than three
weeke of the ripe stage, or the fruit may have a white-
washed appearance.

Where the plum-curculio causes little or no d 3
the second spraying may be omitted, and where -
scab and brown-rot are uncommon, the fourth, fifth,
and sixth sprayings may be omitted.

Winter injuries.

There are several forms of winter inj including
bud-killing, twig-killing, collar inj and bark-eplit-
ting. Bud-killing takes place when the temperature is
too severe in winter. e pistils and stamens are
killed in their rudimen state, giving the center of
the bud a brown or black ap, ce when a cross-
section is made. Poorly formed buds often die even

crees
tree o
cesee
«
*eesane
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when the winter temperatures are not particularly
severe. Alternate warm and cold peri may also
result in bud-killing. Varieties such as Reeves, Ear(lf/
Crawford, and Mountain Rose suffer more from bud-
killing than Greensboro, Carman, or Crosby. Vigorous
trees that ripen their wood-growth early are best able
to withstand low temperatures successfully. Trees
that make a relatively late growth are, however, more
successful in resisting the effects of a variable winter.

Twig-killing is a more severe form of injury than bud-
killing, and following such injury the trees should be
well cut back before growth begins.

Collar injury is caused by the action of the weather
upon the bark of the trunz just at or below the sur-
face of the ground. In mild cases, the inner bark
becomes yellow in color and very spongy. The tree
is checked in growth and the fruit forced to an unusually
large size. The lenticels ot dots are large and the flavor
of the fruit is often astringent, due to a large propor-
tion of tannin. In more severe cases of injury, the trees
suddenly die in midsummer with the shriveled fruit
clinging to the twigs. Bark-beetles often attack trees
checked by winter Injury and the death of the trees is
often entirely attributed to their attacks. The Elberta
appears to be more susceptible to this form of winter
inii]ury than such varieties as Greensboro or Carman.
The soil should be firmly mounded up for about a foot
against the trunks of peach trees just before freezing
weather each fall to prevent such winter injury.

The bark on the trunks of old fpem:h trees may
occa.sionn.ll{ crack open as a result of winter weather.
The most that can be done is to cut away the bark that
has separated from the sap-wood and to paint the latter
to prevent decay.

each trees not infrequently suffer injury to the
sap-wood of the branches and twigs, and the trees may
fail to grow vigorously the following prin%'.e Such trees
should - be given liberal fertilizing and kept well
cultivated to promote a good growth. M. A. Braxke.

Peach-culture in the South.

Peaches have been abundant in the southern states
since the very earliest settlement, the so-called Spanish
varieties being first distributed by the early settlers
in Florida, and to this day, all through the South
Atlantic States, the old “Spanish Blood” or “Tinsley”

is spoken of as one of the choice fruits of the
earth. From time to time all the improved varieties
were scattered through the South by the more progres-
sive horticulturists and nurserymen and these and
their seedlings were abundant on nearly every planta-
tion. The South being strictly an agricultural country,
there was little chance for commercial peach-culture
until along between 1870 and 1875, when the introduc-
tion of a number of new extra-early varieties of the
Alexander type, seedlings of Hale and Rivers, gave such
bright showy peaches the latter part of May and early
June that attempts were made to market them at a

profit in our northern cities.
A lack of quick thro railway-express service
caused them to

three and four days on the way, and
usually to be delivered in poor condition. Occasional
lots, amvm%m fair to good condition and selling at .
$12 to $20 a bushel, convinced a few of the shippers that
the extra-early peaches of the South were appreciated
at the North, and persistent efforts were continued to
get them to market in sound condition. Every con-
ceivable style of shipping package was used,—p:
wrapped fruit placed between layers of cotton, excelsior,
paper, and the like, and sent by express or steamer,—
and all brought about the same returns, “Arrived in
bad order.” y occasional lot:raid a profit. F\m‘l‘lsl'))':
heavy refrigerator boxes that would hold about sixb

els of fruit in packages, and a sufficient quantity of ice
with strong castor wheels under them so they could
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be trundled in and out of freight cars, were utilized to  of each season. Such a system resulted in many ‘“‘scrub
bring peaches north by Savannah and Charleston orchards,” that were not very profitable after six or
steamers; and by re-icing on the steamers, much of the seven years.
early fruit came through in good order and sold at such In the recent and more hi%gy developed peach
satisfactory prices as to encourage the sending of the orcharding of this section of the South, better prepara-
midsummer peaches to market in the same way, tion is given the land at the start, dynamiting of the
the planting of moderate-sized orchards and the holes for planting being largely practised. There is a
further experimenting with seedlings and varieties more ful selection of trees, far more liberal fertiliz-
best suited to long shipments. . ing, planting at greater distances, seldom less than 20
The perfection of the refrigerator car for fruit trans- by 20 feet, better culture, less and less of intercropping,
portation, improved machinery for the cheap manufac- except of cowpeas and other cover-crops, and somewhat
ture of ice, the consolidation of various small railway more of systematic pruning, though as yet this art is
lines into great through routes of transportation, and not fullmnough practised to show best results. Many
a full appreciation by their managers of the importance of the land-booming orchards, planted between 1890
of a successful peu:g industry, and last but not least, and 1900, proved financial failures and are either no
the originating of the Elberta peach by Mr. Rumph, lon(fer in existence or else have been absorbed into other
were the final factors in rapidly developing the great and better propositions. There are less and less of the
commercial peach industry in rgia, and its smaller  cotton farmer orchardists and more Lﬁeach specialists,
counterparts in South Carolina, Alabama, Mississippi, as time and experience have shown the business to be
and the more recent rush of overplanting in Texas, unprofitable, except under best business conditions.
Arkansas, Oklahoma, and southern Missouri. The writer’s plantations, which ten years ago a
The year 1889 saw the first large gesch crop success-  gated some 265,000 trees, have now been reduced to less
fully harvested and marketed. Profits were and than 100,000 trees, as only by planting at greater dis-
heingr;;ﬁorwd in the press many times greater than tances and giving a less number of trees better care and
they y were, stimulated much plantmg by those attention, can any profit be assured.
entirely unfamiliar with fruit-culture, and with no All land is plowed deep, and sometimes subsoiled
special love for it except the momii that might be before planting. Young orchards are given frequent
made out of it. Cheap lands and the abundance of and thorou%h tillage up to midseason, when two or
good low-priced labor were encouragements to exten-  three rows of cowpeas are drilled in at least 4 feet away
sive plantings. In nearly every state of the South, land  from the rows of trees; these and the trees are culti-
in vast tracts suitable for peach-culture could be had vated frequently, until the have taken almost full
at §3 to $10 an acre, and labor from sun to sun at 40  possession of the ground, and it is time for both the land
to 60 cents a day; while in 1915 these lands are selling and trees to have a rest from cultivation. In the fall
at §25 to $100 an acre, with a possible ave of $40, when peas are rige enough are gathered for next year’s
and labor costs 81 a day or more, while the added seed, after whic im@ or mules may be turned in to
expense of three or more sprayings each year has helped  pasture for a time. The stubble furnishes a fine winter
to double the cost of peach-production in the South. cover, and is turned down at first plowing in February
Along the Atlantic and Gulf coasts, varying from 100  or March, when summer culture begins, and at proper
to 200 miles inland, most of the land being low and flat, time the orchard is again seeded to cowpeas, across the
early blooming, followed by spring frost, makes the former direction of the rows. Three years of this usually
industry too uncertain to be profitable. The hill builds up a perfect orchard without the aid of any
in western sections of Atlantic Coast states, and  other fertilizers, except possibly a very little about the
northern sections of the Gulf States, is really the peach  trees at time of planting to give them a start.
country of the South, where extended lists of varie- Low-headed trees are the rule, the trunks seldom
ties are grown, covering a season of fully two months; branching over 18 inches up, and often 8 inches to
while the southwestern states, planting almost entirely 4
of one variety, have a season of less than two weeks
in many o;chards. Ft;rt(%:lle_y at!llld Ziharsha.tl'la\{)i{lem
great peach centers o rgia, though on
about 200 miles from both ocean and Gulf, and at an
elevation of a little over 500 feet, are not in what might
strictly be called the hill country, bem& just below the
southern edge of it. In this section of Georgia, most of
the peach orchards have been planted on old cotton-
land, much of which has been in cultivation a century or
more, and while the surface-soil is worn and poor, down
deep in the red clay soil underlying the 6 or 8 inches of
sandy gray loam of the surface, there must be a vast
amount of fertility from the way peach trees grow
when once started and a reasonable amount of cuiture
is given.
the early days most of the orchardists, who were
cotton-planters as well, planted second- and third-
¢lasm vearling trees, or else small June-budded trees
any time from October to March, opening furrows for
the trees and cross-checking the rows 18 to 22 feet -
apart, later plowing this land and planting it in cotton, 2801. Before and after pruning.
continuing it for and often four years. Two to .
four hun pounds of low-grade fertii;zer is aﬁplied a foot from the ground. As a rule, the close cutting-

in drills for the cotton and ususally very thorough cul- back at time of planting, and a general shortening-in
ture given; trees are allowed tg' grorv}; at will, their of the leading branches g)r the first two or three years,
culture being incidental to the cotton crop. In such isabout all the pruning given, even in the best orchards.
otchards very little if any pruning was ever attempted. A good plan is to shorten-in every year much of the
After the trees become 80 Bu‘ge as to drive out the cot- past season’s growth, and from the central head often
ton, one plowing is given in winter, then anything cut back two or three seasons’ growth; but under no
from fairly good culture to none at all the remainder circumstances are any of the good side shoots cut out
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that force themselves on all .the main stems when the
top is properly headed back. These little side branches
have given several full crops of fruit, when without
them there has been failure.

Soil and climate favor the very brightest of color on
all peaches in the South; qualities of the soil and the
long, hot summer sun give a richness and sweetness of
flavor superior to any other section of America, though
the same varieties are not so juicy or luscious as when
grown farther North. . .

The orchards in connection with cotton plantations
run all the way from 10 to 100 acres in extent, while the
“straight-out peach farm" seldom has as few as 50 acres
in fruit, more of them having from 100 to 200 acres,
while orchards all the way from 300 to nearly 1,000
acres in extent are no uncommon sight. The Georgia
peach industry turns out 5,000 to 7,000 carloads of
peaches in seven or eight weeks of a busy picking season,
even though the 18,000,000 trees estimated to have been
in that state ten years ago have now been reduced to
less than 8,000,000.

Growth usually ceases early in August, and the trees
shed their leaves the last of September, a month or six
weeks before any frosts occur. Should the fall be
warm and wet, some fruit-buds will be forced into
bloom, while the greater number will remain dormant
until late January or early Februar{ when spring
growth commences, The season of full joom is usually
about the first week in March, though it varies all the
way from February 15 to March 25, and no matter
whether early or late, the entire blooming season of most
varieties covers a period of nearly three weeks. While
spring frosts are the greatest menace to southern peach-
culture, this long blooming period often gives a chance
for a setting of fruit between the various frosts, or after
the last one, from some belated buds. Even with these
varying chances of escaping between frosts, about one
year in three frost destroys the peach crop in some one
g; ntxgre of the great centers of peach-production in the

uth.

Two other serious troubles hamper the southern

l:mg:ultlvator—c%rcutlix;;)n :.nge monilia or 1bl'(_)wx-m_t.
gurc 08 are very abun ; beginning early in
they keep up their destructive work until the engnc;l"
the fruiting season. In recent years in the summer
spraying for monilia, the addition of arsenate of lead
has controlled the ravages of curculio so well that now
they are far less destructive than before. The early
spring months at the South are inclined to be pleasant
. and very dry, and the sum-
mer rains, which are fre-
uent and abundant when
they do come, often do not
set in until the latter part
of July or early August,
near the end of the peach-
shipping season. Often,
however, they begin in June,
and continue for two or
three weeks, and in the case
of the season of 1900 it
rained for six weeks through
the main part of the peach
harvest. Hot sun between
showers and the general
mugginess of a warm climate
... rapidly breed the monilia
— ™..... fungus, and brown-rot is the
2802. A bad form of top. most serious trouble the
. southern peach-grower has
to contend with, though with proper spraying it may
be held almost entirely in check, and except for the
extra expense is not now to be feared as in the earlier
days of southern peach-culture. In the ten years from
1895 to 1905, probably more than 50 per cent of
peaches grown in Georgia rotted on the trees, or else

PEACH

reached market in specky condition as the results of
monilia fungus. .

The first great cr:f of Georgia peaches that made a
strong impress on all northern markets was in 1889,
when the Elberta variety by its size, great beauty,
and fine keeping qualities showed up so st;onglé for
the first time as to outclass all other varieties. Great
profits were made and, being reported as even ter,
there was a mad rush to plant Elberta, and Elberta.
only. This was kept up until 1896-7 before it came to
be realized that there could be too much of even a good
thing. The rushing of a great volume of fruit, no matter
how choice, into the markets in two or three weeks
before they had been ‘“toned up” to at least a liberal
supg!! of good fruit, was a business mistake. To
remedy this there has been a hunt after a good early
variety to precede the Elberta, as well as later ones to
follow it. So that, while prior to 1896 more than 75 per
cent of the plantings were of Elberta, since that time
not more than 15 to 20 per cent of Eiberlga have been

lanted. There is a better balance of varieties, and a
onger and more profitable season of marketing has been
assured. Many early and mid-early varieties growing
ten or fifteen years have mostly been abandoned,
Greensboro, Carman, Hiley and Belle (of Georgia) being
varieties most largely grown to precede Elberta.
Growers are now beglinning to abandon the Greensboro
and plant excessively of other extra-early varieties,
notably Uneeda, Arp (Arp Beauty or Queen of Dixie),
and Early Rose. These varieties having sold at extremely
high prices in recent years, there now appears as great a
tendency to plant extra-early ripening peaches as there
was for the Elberta in the earlier days.

When loading in cars, the crates are placed side by
side about 2}4 inches apart across the car, taking
seven crates. Then two strips of inch-square stuff, just
long enough to reach across the car, are put on top of the
crates at each end and are lightly nailed down. Tier
upon tier is built up in this way, either five or six crates
high, until the car is full. Spacing of the crates and
the slatting provides space for cold air around each and
every crate. In dry seasons, when fruit is free from rot-
F.rms cars a8 now constructed can with safety be
oaded five crates high, but in wet seasons, with rot
prevalent, they arrive in market in much better condi-
tion when loaded only four high. Besides the original
icing, which requires four to six tons to a car, a re-icing
after loading takes one to three tons, depending upon
how long the car is loading. A car will hold 448 to 525
crates, according to the size of the car and whether
loaded four or five crates high. Handled along best
modern lines, with careful inspection from start to fin-
ish, it costs for the six-basket Georgia carrier, from 30
to 35 cents to take peaches ripe from the tree and place
them in the car.

Some peaches of the Crawford type are grown all
through the South, but they do not succeed {so well as
most others of the Persian strain, and none of the
Persians does so well in the far South as the North
China strains, to which Carman, Hiley, Early Rose,
Belle, and Elberta belong. The South China peaches,
to which the Peen-to, Honey, and Angel belong, suc-
ceed best in Florida and close along the Gulf t.
While their bitter-sweet flavor is appreciated by some,
they are not generally profitable for market.

In preparation for marketing the fruit crop, many of
the orchards have railroad side-tracks running
to their packing-houses in the orchard; refrigerator
cars are brought South, and every available bit of side-
track for 300 or 400 miles about is filled with these
cars. At leading centers, refrigerator-car people have
constructed great ice-storage-houses, with every con-
venience for quickly icing and re-icing cars. Agents
of these refrigerator-car companies, by frequently driv-
ing about among the orchards and keeping in touch
with the managers, plan to have enough cars iced and
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cooled off so as to be ready for each day’s demand, and
by placing an order with the railroad agent the night
before, the orchardist may have oneor a dozen refrigera-
tor cars delivered on his side-track in the morning.
For smaller shippers, who cannot load in carlots, the
nilroads keep at all times in season refrigerator cars
on siding at each station in the peach district, into
which any number of shippers may load; more often
there will be a number of such cars loading at the same
time, so that a shipper may have a choice as to which
market he will consign his fruit. Except in the height
of the season, these cars are often two and sometimes
three days in loading, and the continued lc:?)enin of the
car to put in small lots of fruit prevents pertect refrigera-
tion; consequently fruit from small shippers more often
goes to market in bad order than from the larger
orchards, where a car can be quickly loaded and at once
closed up, not to be opened until ready for sale in some
northern market. In the Hale orchards, a car is often
loaded in an hour, and very little of the fruit is ever so
long as two hours ing from the tree through the
assorting- and packing-houses to the car.

In some of the smaller orchards, fruit is packed in
crates or baskets under the trees, and then hauled in

open ns, often without springs, to the railroad
station. In others, some of the old farm buildings are
used as king-houses; more often special fruit-houses
are

, their size dependinf upon the requirements
of the orchards, while in style and convenience more
depends upon the intelligence of the orchardists and
desire to handle the fruit rapidly in best possible man-
ner. The picking-basket most generally used is a shal-
low, roung basket, with a drop handle, and holdin
about a half-bushel. With refrigerator cars an
prox‘l:ﬁt railroad service, fruit is now allowed to come
to full maturity on the tree, and is picked just before
it begins to soften.

Since the organization of the Georgia Fruit Exchange,
some eight or ten &e:rs , about 75 per cent of the
m&h«g‘owers of rgia, Alabama, and South Caro-

have, through this codperation, been enabled to
secure a wider distribution and a more uniform market-
price for their products, and their business is on a more
g:ume foundation than in any other section of the

th. J. H. Havrk.
Peach-growing in California.
X Th:h?esch is a fruit of wide commercial importance
in California. The great peach-growing sections are
Elmcipally in the San Joaquin and Sacramento valleys,

t orchards are found and are profitable not only in
the mountains up to an altitude of 3,000 feet, but also
in the coast sections. The most important districts are
the first named. For size, flavor, color, and shippin,
qualities, the peaches grown in this state havea natiomﬁ
reputation.

The tree thrives not only on the sandy, loamy soils
which are adapted to irrigation and are well drained,
but also on the heavier red and black soils, which are
more or less mixed with gravel and are found both in
the foothill and coast regions of California. On account
of ltillxe Oacrtl: becll-imat,e, therehbeing no raizif:ll fron:oglay
un , it goes without saying that to produce
high-class peaches for either shipping, canning, or dry-
Ing, imgation is ve
formerly advanced t
has not been borne out in practice, and to attempt to
grow peaches without irrigation, particularly in the
gﬁlt valleys, would now be considered the height of

y.

No systematic {:hn has been followed in fertilizing
orchards, although growers are realizing that to grow
ood fruit and to maintain an orchard up to the very
) stan the application of fertilizers is essen-
Considerable interest is now taken in cover-crops,

159

essential. The theory that was

t irrigated fruit would not keep,"

\
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and a number of experiments have been made with
Canada field peas, fenugreek, and vetch. To grow a
cover-crop successfully, it is necessary to have water
in the fall, and as water from the canals is not obtain-

- able, it must be secured by pumping. Barnyard manure,

when it is to be had, is given the preference by growers.
This is becoming very scarce, however, and eventually
commercial fertili will come into general use.

2803. A good two-year-old peach tree.

Peach trees are transplanted in California when they
are one year old from the bud, except in years when
stock is scarce and trees sell at high prices, when many
growers purchase June buds, which transplant read‘:ﬁ',
providing care is taken to allow them to mature f
1n the nursery before dxggm%.

Nothing will bring a peach tree to a premature end
more quickly than not to prune. Trees when trans-
planted to the orchard should be pruned both root and
:oi{.). The root-pruning should be the shortening-in of

the roots at least one-third and the removal of all
bruised and lacerated roots.

After the trees are set, they should have the top cut
off to within 20 inches of the ground, even if the tree be
6 feet or more in height. In most cases, the failure of
trees to grow may be attributed to the orchardist’s
failure to observe this simple rule. It is very necessary
to settle the soil around the tree, either by irrigating
(running the water in furrows), or by tan]vn'ng (using
not less than fifteen gallons of water to a tree).

The winter following the planting in the orchard, the
branches forming the head should be confined to not
more than five at the very outside, and four is better.
These should be cut back at least two-thirds and all
laterals removed.

This pruning will not only cause the trees to grow
stocky, but it will probably also serve the pu of
making the framework branches very sturdy. The tree
will respond by making an immense growth and in the
second winter the shortening-in of this growth will
again have to be very severe, and thinning will have
to be practised. The point to be considered in this
case again is to give the tree not only the goblet form,
but to perfect it, for this pruning increases its vigor
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and makes it capable of producing heavg'e crops which
are well l{)rotec’oed from any injury by the sun, due to
its wealth of foliage. From the third year, two or three
laterals are allowed to grow on each of the frameworks,
and their
the fourth year, the Pmnm g need not be so severe, and
a reasonable crop of fruit may be expected. Pruning in
after years should be followed out ly each season
if good crope are to be secured and the longevity of the
tree maintained.

It is a mistake to plant peach trees too close together.
In former years it was customary to plant 20 by 20 feet,
but now tmlanted 24 by 24 feet, as better results
have been at this distance.

Thinning must be practised when the crop is heavy,
for, if not followed carefully, the fruit will lack size, an
no matter for what purpose it is used it will go into
an inferior grade a.ng at prices which would be very
unsatisfactory to the grower. The peaches should
never be closer than 4 inches apart. If the ground
underneath the tree has the appearance of being
covered with a green carpet from the effect of the
5hinning, it is evidence that the work has been well

one.

When shipped fresh, peaches are wrap
paper and packed in twenty-pound boxes.

in soft
e number

2804. Peach-packing. The Climax basket.

of peaches shipped out of California is about 2,200 car-
loads annually. For local consumption in the larTer
cities, the Feaches are shipped in open lug boxes, hold-
ingrt‘zli)out orty pounds. .

e free-stone peaches are the only ones dried, as a
rule. These are first halved, the pits are removed,, and
the fruit is placed in trays. The drying takes place in
the sun altogether. Before drying, the peaches are
exposed to the fumes of sulfur for not less than four
hours. This not only kills any insect life but gives
the peaches a much more appetizing appearance. The
very heavy tonnage of dried peaches, averaging 30,000
tons annually, would be utterly impossible to handle
unless the same could be dried by exposure to the sun’s
rays. It requires from six to seven pounds of fresh
ﬁaches to make one pound of the dried product.

any persons object to the fuzzy skins on the dried
fruit and in recent years peeled hes have been in
the markets in a limited way. e method of peeling
has been to expose the halved ches to the sulfur
fumes for several hours. This loosens the skins and
they peel off readily. This handling of the fruit is
expensive, however, and with the difficulty of securizﬁ
labor, it has not been practicable except on a sm:
scale. This method has been very much improved,
however, and the peaches after being halved are now
dipped in a hot lye bath for fifty seconds, using about
one pound to ten gallons of water. The peaches are
then given a bath in cold water, not only to remove

growth is again shortened-in severely. In -
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every vestige of lye, but to cause the skins to slough off.
Peaches treated in this way sell at twice the price of the
unpeeled es and the entire character of the fruit
is ¢ . Outside of the lve bath, which is the
only additional treatment the fruit receives, the pro-
g::i ei: the same as is followed when the peaches are not

The canning of peaches is another important branch
of the industry, the output from California being in the
neighborhood of 84,000 tons annually. This work is
conducted exclusiveiy by commercial concerns having
every modern appliance to handle the fruit e itiously
and turn out uniform grades. Outside of the halving
of the peaches, which work is done by women, the
work is accomplished entirely with machinery. Sani-

ary cans are used as containers and a limited quan-
txzi of the fruit is placed in glass jars. The commer-

ializing of the industry has created a demand for well-
defined standards. To illustrate this, the only peaches
which are regarded as the leaders by the canning trade
are the clings' and in the list of vaneties, the Tuskena,
Orange, an lshillips, all of which are yelfow are in the
heaviest demand. Peaches that have no at the pit
are preferred for canning, as the syrup never becomes
discolored. The important place which the canning
industry occupies in the peach business will be sure to
bring about improvements in varicties to meet the

demand for peaches with smaller pits, finer-grained and
more highly flavored flesh. Already several new varie-
introduced and

ties, mostly chance seedlinfs, have b ed
are attracting considerable attention. For shipping,
Alexander, lzgggs (Red Ma)‘?, Early Hale, Dewey
Imperial, Sneed, Elberta, and Salway are reoognwed
as standards; for ing, Elberta, Foster, Late Craw-
ford, Lovell, Muir, Susquehanna, and Wheatland; for
canning, Tuscan, Runyon, and Seller (Orange) Clings,
McDevitt and Phillip and Levy (or Henrietta).

Fortunately, the California peach orchards have
never been threatened with insect pests or diseases that
cannot be controlled. The crown root-borer is trouble-
gome, in some sections, but it has always been under
control. The San José scale is no longer regarded as a
very serious pest, for it is held in check by predaceous
insects and by spraying with lime-sulfur washes. Leaf-
curl in some years gives considerable trouble, but if the
trees are given a thorough spraying with bortieaux, it is
m’li'lﬁ' mtmnedﬁf f a peach orchard is twen

e average life of a orc is years,

but there are many profitable orchards mu% older
than this, when they have received good care. .

A failure of a peach crop has never been known in
California, and although in some years the crop has
been curtailed by late spring frosts, growers have never
practised smudging to any extent.

George C. RoEDING.

Protecting peach trees in cold climates.

Numerous ways of protecting peach trees from the
effects of trying winter weather have been devised.
Such plans include the placing of a protective covering
about the trunk and branches of the tree. Cornstalks,
straw, hay, everg:en boughs, and similar materials
may be used for this purpose. Some persons have tried
the plan of laying the tree on the ground in an effort to
make the work of covering easier as well as more
effective. . .

Peach trees may be laid on one side with compara-
tive ease and without much injury, providing the pro-
cess is begun when the trees are small. The root-system
is manipulated at this time in such a way that most
of it extends in two opposite directions. is accom-
plished by cutting the roots, beginning when the trees
are small, prcfcragly the first winter after planting and
thus accustoming them to the operation from the
beginning. If this plan is followed from the start, a
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little work with the igade will suffice to lay a tree down.
Once on its side, the branches should be gathered
together with twine and the covering put in p! and
weighted down.

An interesting method of laying a tree down without
disturbing its roots was devised a number of years ago.
This is accomplished by bending the newly ﬁlanted
tree over to the ground, where it 18 fastened. The side
mdhmchm “f cut mt as ‘::Et ai},hey gppenr, tbut:
inducing a long ight growth. ter the prostra
stem has attained a length of 10 to 12 feet, an upright
top is allowed to develop. At the approach of winter
thetopofatreetminedinthismannercanbepushed
over easily, as the long prostrate trunk serves as a
lever or pivot. The long exposed trunk will need to
be protected at all times from the effects of the sun.
This is easiest done by using an inverted trough made
of light boards.

The process of laying trees down under irrigated
conditions is somewhat simplified, as the ground can be
made very soft by the use of water. Here, again, the
work should be the first winter after plant.i.n%
The ground about the young tree is first saturated wit
water from the irrigation ditch. The trees are then
pushed over in the direction that offers the least resist-
ance. After the branches have been drawn together
with cord, they are covered first with burlap, then with
a light coating of earth. As the trees become more
mature, a basin about 4 feet in diameter is made in the
earth about the trunks before the water is turned in.

The nicest of judgment 1aust be used in removing the
covering in the spring, as a little too much warmth or a
dlight exposure to cold may mean the loss of the year’s
work. At the first sign of swelling buds in the sprindf,
the earth covering must be lightened during the middle
of the day and replaced for the night. As growi
weather comes on, still more of the covering is remov
and a certain amount put back each night until the
tree is raised for the summer. The danger of damage by
cold continues until the fruits have attained considera-

e size, consequently the work of uncovering in the
middle of the day and of covering for the night extends
through a comparatively long period.

After the danger of damage by frost is passed, the
g:;:d is again irrigated and the trees are ral

ls_‘%h handled are unable to ls;up rt themselv?ﬁ
an upright ition, consequently they are suppo
at an mﬁ‘: g‘;rmpmps. It is estimated that the entire
lsbor of laying a tree down, covering and of raising
;g;minthespﬁng,mnbedoneataoostofwoents&

W. Papbpock.

PEANUT (Arachis hypogza). Popularl
nut, as the name indicates, 18 called a nut, but it more
RP“"'Y falls into the class of grain or fo crops.

fruit or “nut” is really a pod, comparable with

bean-pod or Tﬂea-pod. The plant is related to beans
and peas. e seeds (comparable with bean seeds)
furnish excellent food for man as well as for his beasts
and fowls, and the cured tops make an excellent hay
ar forage. The peanut is usually not classed with hor-
ticultural crops; for a fuller account, see Vol. 11, “Cy-
do&dm of American Agriculture.”

Commercially, the peanut is not grown north of the
latitude of Washington, D. C., but on the sandy and
loamy soils to the south and west of the above-named
city, on lands that have recently been limed, it may be

ed as a rotation or as a special money crop. North of
this territory the ﬁlant can be used with profit as a
forage for hogs, alt! 1ough only a portion of the pods set
will come to maturity. As a garden plant, the peanut
can be grown as far north as central New York, but
only a few pods will actually mature seeds, except in

Warm growing seasons,
are two general types of
85 bunch nuts, and as vine or traili

the pea-

uts: those known
nuts. The bunch
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nuts are most desirable because the tops can be more
easily harvested for forage, the rows may be closer
together and the distance between the plants in the
row may be less than with the vining types. The culti-
vation as well as the harvesting (digzing) is easier. The
bunch type of nuts, such as the Spanish and Valencia,
may bey[ﬁ:nted in rows 30 to 36 inches apart, with the
seeds scattered 6 to 10 inches apart along the row. The
larFe-eeeded thick-shelled nuts require to be shelled
before planting in order to insure satisfactory germina-
tion, but the smaller thin-shelled sorts may be planted
whole and a good stand secured. The planting season,
as well as the field care of peanuts, is practically the
same as for corn. They are tender to frost and grow
best during warm weather. The vines will be killed by
the first frosts, but when desired for forage should be
harvested in advance of that date. As the pods or nuts
are borne beneath the surface of the soil, the crop is
harvested by lifting or plowing out the whole plant,
separating it from the and curing the plant an
Eods together by stacking them in narrow stacks
uilt up around a slender stake about 6 feet high, at the
bottom of which cleats 3 feet long have been nailed in
such a way as to keep the plants off the ground. The
stacks are so built as to cause the vines to protect the
nuts. The roots with the nuts attached are placed next
to the stake, with the tops out. This method permits
the nuts to be cured slowly and without discoloration or
staining that would result were the nuts exposed to
the weather. The plant is a most interesting one, both
horticulturally a.mf botanically, and is at the same
time an important economic crop as well as a garden
novelty. L. C. CoRBETT.

PEAR. A popular fruit and tree of the genus Pyrus,
long cultivated and much modified. L.
e cultivated pear, as known in North America, is
derived from two distinct sources, the European P,
communis and the Oriental Pyrus serotina. Pears of the
European stock have been grown in North America
from the earliest settle-
ment of the country. They
thrive particularly well in
the New and states
and New York, and west
to the G{ﬁatp%esaand
again on the ¢ slope.
In the great interior bas?ex;,
@r—culture' always has
n precarious, due pri-
marily to the great liabil-
ity of the trees to blight.
In the southern states,
the climate is too hot for
the best development of
the tree and the best quality of the fruit. In the north
prairie states, the winter climate is so severe that the
gga.r tree will not grow. Forms of %ea.rs are shown in
. 2806 and 2807, as representing the common species.
me time before the middle of the preceding cen-
tu?' the sand or Chinese pear (Pyrus serolina former‘l!
and, as it now appears, erroneously, identified as P.
sinensis), Fig. 2808, was introduced into the eastern
states, a.ithough it attracted little attention. It soon
hybridized with the common , and a race of mon-
grel varieties was the result. Of these hybrids, only
two have gained great commercial prominence. These
are LeConte and Kieffer (Figs. 2809, 2810, 2811).
The LeConte, which ap, about the middle of
last century and which 18 the first of the American
hybrids, so far as we know, was found to be well
adapte({ to the southern states and its general intro-
duction there after the close of the Civil War was the
ginning of commercial pear-culture in the South.
It was first supposed to be blight-proof, but, in later
years, orchards have been nearly decimated by the

2808. Cluster of pear flowers
(Pyrus communis). (X }§)
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blight, with the result that the LeConte is gradually
lessening in imgortance and its place is being taken by
the Kieffer, although the latter is by no means blight-
free. The Kieffer pear originated with Peter Kieffer, of
Roxborough, Philadelphia, an Alsatian gardener, who
died in 1890. He grew the Chinese sand pear or Sha

2806. Bartlett pear. The pyriform or “pear-shaped” form of fruit. (X149

Lea and sold the seedlings as ornamental trees, for this
species is of very distinct and handsome growth and the
fruit is ornamental and f t. Alongside the sand
pears were Bartletts. Amongst one of the batches of
seedlings from the sand pear he noticed a plant with
different foliage, and this he saved. Its fruit was found
to be superior to the sand pear, and it was introduced
as the Kieffer. It fruited in 1873. The Kieffer pear is
now very popular in many parts of the country because
of its great vigor, healthiness, i)roductiveness, and the
keeping qualities of the fruit. In point of quality, the
fruit is distinctly inferior, but it meets the demands of
the market and is an excellent fruit for canning.

. Pyrus serotina itself bears a very hard pear which is
inedible in the raw state, but it is excellent when used
a8 quinces are. It is fragrant and ornamental. The
tree is a most vigorous and clean grower. The plant is
well worth growing as an ornamental. It is used for
stock for ordinary pears, particularly in the southern
states. For an historical and horticultural account of
the oriental pears and their hybrids, see Bulletin No.
332, Cornell gxgeriment Station, by Cox (under direc-
tion of the late John Craig).

In the cold prairie countries and other parts of the
cold north, Russian pears have gained some headway
in recent years. These are hardy types of Pyrus com-
munis. e fruit is usually of low quality, but the
trees are considerably hardier than the ordinary pear.

Pear-culture is the one American fruit industry which
seems to show little expansion. Pears are not a popu-
lar dessert fruit in this country, and the product is
largely used in canning. This is a feat pity, and a loss
to the people. The cultivation of the Kieffer on a large
scale has probably bred a generation of people who are
little aware that the pear is a fruit that may be good to
eat out of hand; and the commercial and cultural
difficulties are greater than with other fruits.

The pear thrives on a variety of soils, but it succeeds
best on those that are rather hard clay. On sandy and
loamy lands it tends to be short-lived. This is perhaps
due, 1n part, to the fact that trees grow rapidly on such
lands, and are, therefore, more liable to the attacks of
blight. It is now generally accepted that trees which are
making a strong and soft growth are more susceptible to
blight than those which grow rather slow and firm,
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although all trees are liable to attack. Some varieties
are more nearly immune than others. Caution must be
exercised, therefore, in the tilling of the pear orchard.
Whilst pears profit by the best tillage, as apples and
potatoes do, it is easy to carry the tilling and fertilizing
8o far as to produce too vigorous fowth and thereby
invite the blight, and this disease is the one great menace
sear-culture. Therefore the most careful pear-
rers use sparingl{‘ of stable manure and of nitrog-
18 cover-crops. They prefer to supply fertility by
ns of concentrated fertilizers which are not very
in nitrogen. If, however, the trees are not making
'ong and steady growth, 1t is as necessary to apply
»genous fertilizers to the pear tree as to sﬁiy other.
. the interior country, Eea.rs are likely to suffer from
scald, and therefore the tops are started very low,
lly not more than 2 or 3 feet from the ground.
dard pears (those not grown as dwarfs) are pruned
h as are apple trees, except not so severely. Heavy
ing may open the top and invite sun-scald, and 1t
tends to make too strong and sappy growth. After
op of the pear tree is well formed and established,
custo to do little pruning, only keeping the

to%{air y free and open. .

e pear bears mostly on sg)urs which con-
tinue to branch and to bear for a number of
years, and in pruning it is important that these
spurs be not removed unless it is desired to thin
tﬁe fruit. The flowers are borne in umbel-like
cymes (Fig. 2805), but in most kinds only one
fruit sets In a cluster. Pear trees are usually

planted much closer than apple trees. The customary
distance is 18 to 20 feet. Kig. 2812 shows an average
east-American pear orchard. Fig. 2813 is a picking
scene.

Many of the varieties of pears are infertile with them-
selves: they need the pollen of other varieties to cause
them to set fruit freely. Probably any variety will
fertilize any other variety in case the two bloom simul-
taneously. Such varieties as Kieffer and Bartlett are
usually classed as self-sterile kinds, but the degree of
sterility varies in different places and with different
conditions. The safest plan in the setting of a pear
orchard is to plant not more than two rows of one
variety together, and to alternate with one or two rows
of another variety.

Good varieties of pears are numerous. The one most
imgortant variety is the Bartlett (Fig. 2806), which was
early introduced into the United States from Europe,

2807. The globular or apple-shaped form of fruit.—Idaho pear.

where it is known as the Bonchretien. At present, the
Kieffer ﬂrobably holds second place. In the eastern
states, the Seckel (Fig. 2814) is a prominent variety,
and is the standard of quality. Other prominent varie-
ties are Anjou (Fig. 2815), Clairgeau, Hardy, Howell,
Sheldon, and Diel. The list might be almost indefinitely
extended. In the Gulf region, the oriental hybrids
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slve are successful, and the leaders are Kieffer,
LeConte, Garber, and Smith. The most notable pear
of early American origin is undoubtedly the Seckel,
which originated near Philadelphia in the eighteenth
century. As late as 1880, the tree presented the appear-
ance shown in Fig. 2816, which appeared (in larger size)
in the Gardener’s Monthly. In 1908, all that remained
was a dead and decayed stump (Fig. 2817).

The season of the maturity of pears runs from mid-
summer, when it is introduced by Summer Doyenne
and (Manning) Elizabeth, to late winter, when it is
closed with such late winter varieties as Nelis (Winter
Nelis), Malines, and others. The winter pears are rela-
tively little known in the eastern states. As a rule,
they come into bearing late or are not very prolific; but
there is no reason why they should not be better
.k]nown. Winter hp::.rs artee kept as are winter a[zﬁlles,

though somewhat greater care is necessary. e
should be stored in a uniformly cool temperature.
allowed to too long on the tree, they become
over-ripe, and then if placed in an ordinarily warm
cellar, they do not keep more than one or two months.
. Unlike most other fruits, all pears are greatly
_quality if they are ripened indoors. They
! icked as soon as they have reached their
full size and have begun to color, but before they have
become_soft, and be placed in a and rather cool
room. If the wind is allowed to blow over them, they
are likely to shrivel. If kept too warm, they ripen too
g‘ckly and soon rot. The E;eet weei:aljty i8 when

v are picked about two in advance of their
normal ripening.

Pears are marketed much as are apples, although the
barrel is little used for the dessert varieties. For export,
as well as for a home trade, the following sentences
byth(}:;?e T. Powell are useful: “The fruit should be
gat when it has reached its most ’perfect develop-
ment, but not allowed to come to its full maturity or
approximate ripening. This is the right condition of
fruit when it is to shipped without refrigeration.
With refrigeration, a little fuller maturity may be
allowed. imen should be wrap in paper.
A layer of excelsmor should be placed on the bottom of
the box, which is marked to be opened; over this place
a sheet of paper. Pack the pears in single layers,
covering with paper and excelsior until the box is
filled, nailing cover securely under considerable pres-
sure. Boxes should hold thirty-six large pears, and
sixty of medium size. [Fig. 2818.] Thisis a refinement
of even the best pack.ing for the common domestic
trade. [Fig. 2819.]’

Drearf pears.

When worked on the quince root, the pear is easily
grown as a dwarf. The free stocks—those grown nor-
mally on pear roots—are known in this country as
standards. The dwarf pear comes into bearing earlier
and, since the trees are small, the fruit can be thinn
and the trees sprayed, and the fruit therefore should be
of the highest quality. Dwarf pear trees require more
care than the ordinary standards, however, and the;
should not be planted unless the cultivator understan
this fact and is willing to give the attention that they
need. Although the trees are by nature dwarf, since

are worked on a smallerﬁrowing species, they
Devertheless tend to become half standard if left to
themselves. Therefore they must be very severely
beaded-in every year. A dwarf pear tree should never
reach a greater height than 12 feet. To keep it down to
this stature, from one-half to two-thirds of the annual
growth is removed late each winter. The trees are
often planted as close together as 10 feet each way, but
this is too close. With the ordinary broad-top pruning,
which nearly all American growers give, 1 rod apart
each way is not too great. A good dwarf pear tree is
one in which the union with the quince stock is very
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close to the ground. When the tree is planted, this
union should%g 4 to 6 inches below the surface after
the ground has settled. This deep planting prevents
the breaking of the union and places the quince beyond
the reach of borers. If planted deeper than this, the
pear cion may tHrow out roots of its own; in fact, it
sometimes does this if planted only 6 inches deep. This
rooting of the stock is no particular disadvantage
although the tree thereafter tendxn to grow stronger and
greater pruning is necessary. expert grower can

ick out the trees which are rooted from the pear stock
tg'mtheir more vigorous growth: if he desires to check

is redundant growth he may cut off the pear roots.
It is the common opinion that dwarf pear trees are

2808. The sand pear.—Pyrus serotina. (X }§)

short-lived. This may be true as regards the greater
number of specimens which one sees about yards and
on untilled areas, but a dwarf pear orchard on good
well-drained ground, which is well-tilled and given
regular pruning, will last a lifetime. Many varieties of
pears do well when grafted on the quince root, but the
one that is oftenest grown as a dwarf is the Angouleme
(Duchesse d’Angouleme). (Fig. 2820.) This is a large
pear of irregular shape which sells well because of its
size, but it is of indifferent quality and may not be good
enough for a special or personal market. Other varie-
ties popular for dwarfs are Louise Bonne, Anjou, Clair-
au, E‘.lizabeth, and, to a less extent, Bartlett and
gzckel. Even Kieffer 18 sometimes dwarfed with satis-
factory results. The growing of dwarf pears is a special
practice; in general it is not commercially profitable.
Writing on dwarf pears from a long experience in
New York, L. T. Yeomans says: ‘“The soil best adapted
to dwarf pears is a rich loam, with a subsoil that
re?uires thorough underdraining—a tile drain within
5 feet of every tree in the orchard would be thorough
draining. The soil should be strong corn or potato
ground, and kept in such condition of fertility from year
to year, for which purpose good well-composted barn-
zard manure has no equal, but may be supplemented
y other fertilizers—as ground bone and potash. Small
crops, as beans and potatoes, may be grown between
the trees the first few years after planting, but never
should they be allowed in the least to interfere with
thorough tillage, or to rob the trees of proper and desira-
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ble nourishment. The growth of the tree is of far greater
value than any farm crops which can be grown between
the trees. The soil should be thoroughly cultivated at
least every ten to fifteen days during the growing season
till about August 15 to September 1. It should cease
in time that the wood may fully ripen. Suitable culti-
vation can hardly be given with any crop on the ground,
except, possibly, when sufficient space 18 left without a
crop next to the trees.

““The trees should be planted in rows 15 feet each way,
or in rows 20 feet apart each way, with one tree in the
center of each square. As the trees become older, the
entire ground should be given up to frequent culti-
vation; and under no conditions should a dwarf pear
orchard be seeded to grass, unless to clover for the
P of plowing it under for fertilization.

u‘l"marf pears require thorough annual pruning, which
may be done at any convenient time after the fa.iling of
the foliage and before the buds become in the least
swollen in the spring; but, where the cold is severe, it is
better not to prune till about the first to middle of
March. This pruning should begin with the first year,
and be continued annually during the life of the tree,
cutting back all of the growth to within four to eight
buds, and thinninmut all surplus branches which will
not be wanted for limbs to the tree, so that at maturity
the tree shall be open-headed, with opportunity for
plenty of air and sunshine all through the tree, without
which superior quality of fruit cannot be grown. The
lower limbs should be within 20 to 24 inches of the
ground. Trees when twency to fifty years old should
not be more than 12 to 14 feet high, and the diameter of
the branches about 12 to 16 feet. [See Fig. 2821.] It
is a very erroneous impression that a dwarf pear orchard
under proper conditions is short-lived. There are in the
United States orchards in vigorous condition, and now
producing annual crops, that are from thirty to fifty

ars old.
ye“Somv:e of the advantages of dwarf over standard pears
are: more trees can be planted to the acre, they com-
mence bearing much younger, the fruit is not so liable
to be blown off by early winds before maturity, it is
much more quickly and easily gathered than from high

2809. LeConte pear. (XX

trees, the fruit is larger and of better quality than that
on standards. All varieties do not succeed equally well
as dwarfs, because they do not all form an equally per-
fect union with the quince. Angouleme is the leading and
most profitable vanety now grown as dwarf, although
many others succeed well.”

Pears tn the prairie region. *

On the northern plains, the culture of pears follows
the general lines of pear-growing in the Atlantic states,
but there are some radical points of difference. Accord-
ing to C. L. Watrous, “The difficulties of pear-growing in
the upper Mississippi Valley are many and grievous.
Above the 40th parallel and west of the Great Lakes,
nearly all efforts have been failures. The best suc-
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cesses have been on high rather steep ridfes and bluffs
near watercourses, with light-colored clay soils and
northerly exposures. Pear trees are not planted to the
bottom or to the top, but in belts midway around the
slopes. Plums may be used lower down and cherries
above. The ground should be already set in clover or
blue-grass. Small circles are spaded out for the trees.
These are cultivated with the hoe and widened with
the %wth of the tree. Small trees branched very low
are . The trees may be cut back the second year
to within a few inches of the ground. Only a very
moderate annual growth is desirable. Use no manure
until the tree has borne several crops of fruit, and then
only with extreme care. Rich black soils, plenty of
manure, and clean culture are deadly to pear trees in
this region. The critical period is that of the first fruit
crop. The deadly enemy is blight, which is sure to
appear then. The successful pear-grower must not
neglect his orchard a single day during the season of
blight, but watch for the enemy and cut out and burn
every blighted twig as soon as seen. Sultry damp
weather 1n June is most critical. Such varieties as
Warner, Longworth, Vermont (Beauty), Koonce, and
Kieffer are said to succeed farther north and resist
blight better than a.nc/y others. Under slightly more
favorable conditions, Clairgeau, Howell, Seckel, Tyson,
Washington, and Flemish (Beauty) may be used. The
hardiest and blight-resistant varieties may be grown,
and when in bearing a branch or two grafted with a
more delicate sort with success.”

Insects and diseases.

The insect enemies of the pear are numerous, but,
with two or three exceptions, are not very serious. The
tree is attacked by borers, although to a less extent than
peaches and apples. These are kept in check by digging
them out once or twice a year as on other fruit stocks.
The fruit is attacked to some extent by the codlin-
moth, but the arsenical sprays keep this insect in check.
Of late years the psylla, attacking the E)s':ma% parts,
has been very damaging in parts of the , althou,
it is irregular in its outbreaks. It can be controlled by
thorough work with a spray in winter and also when the
blossom-buds are expanding, at the former time by the
use of “Black Leaf 40" tobacco preparation or kerosene
emulsion and similar compounds, and at the latter
period by lime-sulfur. If the rough bark is removed in
winter and burned, very many of the pests will be
destroyed. In some parts of the East the fruit is
attacked by the pear midge, a minute fly whose mag-
gots work 1n the very young fruit. Thorough cultiva~
tion will check this serious pest, but its complete con-
trol often involves the destruction of all the young fruit
on the infested trees; the application of kainit to the
soil in the second half of June (1,000 to 2,000 pounds
to the acre on sandy soils in New Jersey) is said to kill
the insect after it leaves the fruit to undergo its trans-
formations. Repeated shallow tillage in early summer
is a good protection.

The foliage and fruit of the pear are attacked by para-
gitic fungi, which cause the leaves to drop and the fruit
to become scabby. These diseases are readily held in
check by spraying with bordeaux mixture or lime-sul-
fur. More than {ifty years ago the White Doyenne
was the most popular variety for growing on the quince
root, but because of the pear scab it passed away. It
was supposed that the disease was due to uncongenial
climate. Since the advent of the sprays, however, it has
been found that the White Doyenne can be grown as
well as ever. Flemish (Flemish Beauty) is also an
example in point. Years ago it was one of the most
Hop ar standard varicties, but of late years it has been

ittle grown because of the cracking of the fruit.

Pear-blight or fire-blight is the most serious disease
of pear trees. It is an American disease. It is caused
by a microbe which enters through the growing points
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{flowers and tips of shoots) and thrives in soft or ‘“‘suc-
culent” parts. Gradually the mxcro-orﬁnmsm works
down the stems, killing the tissues and causing the
2 . In the leaf-blight, which is a distinct
disease, the leaves are more or less spotted and they
fall; in the pear-blight, the leaves turn black and hang
on the tree. The light also attacks apple trees,

important varieties. (X }§)

particularly in the Plains reﬁon. 1t is probably aborigi-
nal on hawthorns and related plants. There is no
perfect ﬂn_aventive of the disease. Some varieties seem
to be relatively immune, as, for example, the Angouleme.
It is now generally believed that trees are more sub-
Ject to the disease when they are making excessive
growth; therefore it is advised that tillage and the
application of stimulating manures be moderate. As
soon as the disease appears, cut out the affected parts,
severing them some inches below the lowest point of
visble attack. Do not allow blighted branches to
remain on the tree over winter. Disinfect the wounds or
stubs and the implements with bichloride of mercury or
other antmeiuc. Destroy hedgerows and thickets in
which are other trees on which the blight is carried, as
wthorns, quinces, and diseased apple and pear trees.
1t is probable that there is a connection with insects in
the spread of pear-blight.
Literature.

There are no recent American books on the pear.
Two books have been written on this fruit: Thos.
W. Fields’ “Pear Culture,” New York, 1858; P. T.
Qlunn'g ‘“Pear Culture for Profit,” New York, 1869
new edition, 1883. There are bulletins from the United
States Department of Agriculture and some of the state
experiment stations. Ma.nl)" years the writer secured
from the venerable T. T. Lyon (Vol. III, page 1585), an
article, for publication, on the pear. 'f)'lns was pub-
lished in the “Cyclopedia of American Horticulture.”
The Editor is glad again to place this article alongside

others in order to contrast the viewpoints of two
generations. Mr. Lyon’s article, which is excellent and
cautious and characterized by beauty of style, is of the
type that we no longer see. The person who is familiar
with t-day points of view will discover that it
lays tK: emphasis on formal presentation, propagation,
;mnmt% varieties, fwllitlareas mﬁ}:a or no attention is
ven to | of ti , pollination, spraying, an
comme methods. ﬁe methods in -cuiture,
and the varieties, have probably ¢ less in the
fifteen to twenty-five years tzn.n those of any other
fruit; as a whole, pear-culture is not extending
to any marked degree; and the article that follows is
still timely. L. H.B.
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The pear and its cultivation.

So far as cultivators generally are concerned, this
fruit is less important than its near relative, the apple,
for the reason that, while the two begin to ripen at
nearly the same season, there are few, if any, desirable
varieties of pears in season later than December (if we
except a few austere ones, suitable only for culinary

es), while apples are abundant for four or five
3 longer. Moreover, during its entire season, the
supplemented by the mass of luscious, though
ble, summer and autumn fruits. The liability of
nany usually excellent varieties -to be rendered
‘ent in quality by unfavorable seasons, neglect or
ible s0il, is also a serious detriment to the general
rity of this fruit. The liability to the loss of the
;.rees b bliglht, be (;gd question deitarﬁct? greatly
rom the value of the , especially for com-
mercial p ;whm also exlerts a d'i‘sp
couraging influence upon amateur planting. To
the careful and d.lscnlﬁma ing amateur, as well
as to the man of wealth, with a fondness fcr
fruit-culture whether in person or by proxy,
this fruit often assumes a prominence over any,
if not all, others.

Eztent of cultivation.

Doubtless, for reasons heretofore stated, pear
trees are but sparingly planted by most per-
sons. The fruit sent to market comes 'IK
from the plantations of specialists who, wit

soils adapted to the purpose and the necessary knowl-
edge of varieties, have undertaken the business as a
commercial enterprise. In the climates of the seaboard,
and, to a considerable extent, in the region of the
Great Lakes, the pear is exceptionally successful; while
away from the influence of large bodies of water, and
especially in the prairie re%ions of the Mississippi
Valley, from unsuitableness of climate or soil, or both
combined, the trees are liable to be either [u.lled or
seriously injured in winter, and hence are short-lived
and unprofitable.

Aspect.
Perhaps in no other important particular does the
climate of eastern and central North America differ
more widely from that of the pear-growing regions of
Europe than in its liability to sudden and extreme
variations of temperature. Owing to this climatic
ularity, aspect &oomee an important consideration
1n the selection of a location for a plantation of pear
trees. As a means of avoiding the full influence of
exposure to the rays of the sun, during the severcr
paro of summer heat, while the trees are in
act: growth, and also to
mitigate the liability to alter-
nate freezing and thawing in
winter, a northerly or north-
easterly slope is to be pre-
ferred ; which, however, should
be so gradua.‘ as not seriously
to interfere with the conveni-
ence of cultivation. As we
approach the northern limit
of practicable pear-culture,
however, a modification of
this rule of selection may be
found desirable, since, with
the shorter growing season, a
Warmer exposure may prove
necessary as a means of
hastening maturity.

Soils

While the pear tree will
yield more or less satisfac-

D

2811. Section of the Kieffer
pear, to show its ordinary
form in the North.
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tory results in a variety of soils, it is found to succeed
most perfectly in a strong loam, of moderate depth,
overlying a porous subsoil. Soils which are liable to be
wet during any considerable portion of the growmg
season are u.nfgt for this purpose, unless deeply an

thoroughly underdrained; while even then they are
quite liable not to prove fully satisfactory. A few

2812. A pear plantation.

varieties are found to be moderately successful on
sandy soils, but for general planting such soils should
be avoided.

Manures.

The liability of the pear tree, in this climate, to the
attacks of blight is thought to be increased by excessive
growth. It 1s, therefore, desirable that the annual
growth be completed, and ripened at as early a date
as practicable; and the more 80 since the liability to
blight apparently exists only while growth is in actual
progress. Stable and other nitrogenous manures
should, for this reason, be ap%lied in moderate quan-
tities, 1n autumn, after the hability to excite renewed
growth shall be past. Potash, lime, and phosphorus,
which enter more or less largely into the composition
of both tree and fruit, and which rarely exist in excess
in the soil, may be profitably applied in either autumn
or spring. Salt may also be profitably applied to the
comparatively dry soils recommended for the pear, but
with care not to arply in excess. One or even two
quarts may be safely applied to each tree, before the
commencement of growth in the spring, if well dis-
tributed upon the surface over a space of at least 6
or 8 feet in diameter, and left to be carried gradually
into the soil by dew and rain. It is believed to possess
little, if any, manurial value; but to act rather as a
conservator of moisture, and probably also as a repel-
lent of insects. Coarse mulch may be placed about the
trees, covering the soil as far out as the roots extend,
for the purpose of keeping the earth cool, and also to
check evaporation from the soil; but this should not be
done as a substitute for cultivation; and the soil
beneath the mulch should be kept well pulverized.

Propagation.

(a) By seedlings: Seeds, when to be planted for
the origination of new varieties, should be selected from
well-grown and fully matured fruits, of such varieties
as possess in a high degree the qunfities sought to be
reproduced or improved, since a variety in which a
characteristic is stronglf' developed and persistently
manifested is the more likely to transmit such peculi-
arity to its oﬁsFrin . Seeds resulting from known or
artificial cross- ertiﬁzation, and therefore of known
and selected parentage on both sides, offer increased
probability of valuable results. Seeds intended for the
origination of new varieties should be planted very
thinly in strong, rich, deeply prepared soll, in a single
row, and covered with not more than an inch of earth,
so that the young plants shall have ample space for

development.
SeeJ: intended for the growing of stocks for nursery
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purposes should be collected from varieties in which
the seeds are plump and well developed, as well as
from healthy, vigorous trees. American nurserymen
obtain pear seeds mostly from Europe. Seeds intended
for nursery stocks are usually planted in broad, shallow
drills. In our American climate the foliage and unri-
pened wood of seedling pears is very liable to be attacked

during midsummer by leaf-blight or

mildew, which prematurely arrests

their growth. For this reason Euro-

stocks are generally preferred
ynu:stgrym?é 'Ipmnu‘his_a.t of lmll:dflw
may often y or who!
avoided by planti irgi 901}1'

in

remote from other Ic.;ﬁt.iva.ted grounds.

Pear seedlings form a very long tap-

root during their first year, with few,

if any, side-roots. For this reason they

are taken up preferably in autumn,

and the tap-roots shortened to 6 or 8

inches, when they may be replanted

in nursery rows, and earthed up, or

. otherwise protected from heaving, or

other injury during winter; or, preferably, they may

be heeled-in, in a frost-proof cellar, and planted in

spring, to be budded during the ensuing summer or

left to become more fully established for budding a
year later.

Secedlings intended for fruiting are usually trans-
planted in rows, about 8 feet apart each way, with the
expectation that many will be found worthless, and
either removed or destroyed. Seedling pears usually
require to be fruited several years before their charac-
teristics become fully developed. This generally recog-
nized fact may be taken as a warning that the occa-
sional effort to hasten the puberty of a seedling by
fruiting a cion from it upon a be: tree of different
variety cannot be trusted to indicate the ultimate char-
acter of the fruit of the yet incipient variety, since it
is impossible to foresee to what extent such transfer
may interfere with the occult formative processes
through which its ultimate qualities would have been

develoged.

(b) By buddin'g: of one or two years’

wth, intended for standard trees, are usually planted
g:m 6 to 10 inches apart in the nursery row; for the
reason that space, as well as cultivation, must be econo-
mized to correspond with prices, although it is impos-
sible to grow trees of good form and properly branched
of the size and age demanded by most planters when
thus closely planted. Trees thus closely planted should

2813. Ladders used in picking pears.

be removed, or at least thinned, after having made one
year’s growth from the bud; while trees intended to be
grown two or more years in the nursery row, and prop~
erly branched, should be given twice or even three times
the space mentioned. .

The buddin% of pear stocks may be done dunngi.[uly
and August if they continue in a growing condition,
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but they are liable to be attacked by mildew of the foli-
age, for which reason they must closely watched,
and should the malady prove troublesome the budding
must be done a8 soon as properly matured buds can be
obtained. Such stocks as, for any cause, were left
unbudded at budding time, together with any in which
buds shall have failed, may EZ grafted the following
spring; but this, as well as any and all grafting of the
pear, must be done very early, before the earliest move-
ment of the sap in spring. In the spring, as soon as the
swelling of the buds indicates that the germs are alive,
the stocks are cut back to force them into growth.
Often to insure the formation of straight, upright, sym-
metrical trees, careful nurserymen leave 3 or 4 inches of
the stock above the insertion of the bud, to which the
young shoots may be tied, if it shall fail otherwise to
take an upright direction. Shoots may also be thus tied
to prevent their being blown out, or otherwise injured
by the wind. These stubs should be cut back to the
bud when no longer needed for the Eurposes indicated.
Such sprouts as spring from the stock in consequence of
the cutting back must be removed from time to time to
encourage the growth of the bud. This should be done
while they are yet tender and succulent and can, there-
fore, be taken off without the use of a knife. This pro-
cess must be repeated as they reappear, unless it is
rendered unnecessary by the failure or loes of the bud.
Pruning.

Beyond that described under the head of budding,
little pruning is required during the first season, except
to pinch in such side shoots as threaten to rob the one
intended to become the trunk of the future tree. Early
in the spring of the second year, all lateral shoots must
be wholly cut away, and since the pear tends strongl)y
to renew its gmwtix from the terminal buds of the
previous year, the shoot intended to become the trunk
of the future tree must be cut down to the point at
which the t:s is to commence, when the branches to
form the head will start from the buds nearest the top.
The uppermost shoot must, if needful, be confined in
:h?e upright position to constitute the continuation of

The habits of growth of varieties differ so widely
that no inflexible rule can be laid down to determine
the height at which the top of a pear tree should be
commenced, unless it be that the heads of the more
spreading varieties should be started higher than those
of a more upright habit. The preferences of the
larger number of purchasers have begotten among nur-
serymen the practice of forming the heads of all varie-
ties at a height of 3 or 4 feet. ‘I%ns' height is open to the
objection that, while not seriously faulty in the case of
such sp ing varieties as Onondaga, Osband (Sum-
mer), or Flemish (Beauty), it is essentially unsuited to
such very upright growers as Buffum, Sterling, Clapp
(Favorite), and even Anjou. In this particular, as in
various otﬁers, the practice of nurserymen, begotten b;
the preferences of the average of their customers, fai
to adapt itself to the needs of the more intelligent and
considerate orchardist, and to those of even smaller
planters, who regard the health and productiveness of
their trees as of higher importance than the possibly
mcreeased convenience of cultivation,

A proper system of primary branches, upon which to
grow a permanent head, should be provided from the
fruwth of the second season. Probably the most satis-
actory provision for this purpose consists of a central
shoot, with from three to five laterals diverging from
the trunk at its base. A head should, in no case, be
gmrn upon two shoots, forming a crotch, since this will

very liable to split and thus ruin the tree. A few
varieties, of which iezer is a notable example, have
the habit of producing but few branches, and also of
ing successive annual growths, mainly from the
terminal buds of the previous year, thus forming a too
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open or straggling head. Such tendency is best over-
come by cutting back the branches in spring, the effect
b?mg to increase their number, though at the expense
of vigor.

After the primary branches have been developed, and
the growth of the third year is in progress, compara-
tively little pruning will be found necessary {Jeyond the
occasional cutting away of a st ing or croemxéﬁ
branch, although there 1s a class of varieties, of whi
Summer Doyenne and Winter Nelis are types, which
especially when growing vigorously, incline to twist and

2814. Seckel, the standard of quality. (X 14

straggle so awkwardly that the branches must fre-
quently be tied in position to insure the formation of a
satisfactory head. . .

Prior to the third or fourth year, all pruning must

necessarily have for its object the direction and encour-

ment of wood;growth, for which purpose it is most

ective when performed in late winter or early spring,
while the trees are yet dormant. .

The fact should not be forgotten that pruning, in pro-
portion to its extent or severity, may be a tax upon the
vigor and health of the tree, and, therefore, to be prac-
tised as sparingly as possib‘e. Such necessity may be
to a considerable extent avoided if the orchardist, with
a well-defined ideal in mind of a tree such as he desires .
to produce, will, during the growing season, pass fre-
quently through his plantation and pinch out, while
yet small and succulent, all growths not needed for his
purpose, at the same time ‘‘stopping’ such of the
reserved ones as may be too far outgrowing their
fellows. With the efficient performance of this process
while the framework of the togeis being developed, very
little pruning will remain to be done on the arrival of
spring, while nearly the entire growth, which would
otherwise have been pruned away in spring, will have
been employed in developing the reserved branches.

While the cutting away of an occasional small branch
may be done at almost any time, large branches should
be removed only in case of actual necessity, and at a

riod early enough to permit the thorough (irying and

ening of the cut surface prior to the movement of
the sap 1n spring, as a means of preventing bleeding
and consequent decay.

Summer pruning tends to check rather than encour-
age wood-growth, and since it acts to a greater or less
extent as an obstruction to the circulation, it also tends,
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as does the permanent bendiniof the branches and the
hardening of the tissues, to hasten the formation of
fruit-buds and the production of fruit.

The pear may be successfully grafted upon the white
thorn, the mountain-ash, and the apple, and such grafts
have occasionally proved more or less productive for a
time, but in such cases the union between stock and
cion is generally, if not always, imperfect; and such
uncongenial combinations are therefore usually short-
lived. The quince is the only dissimilar stock upon
which the pear is extensively grown. Quince stocks for
this purpose are largely imported from France. The
Angers quince is generally preferred for this purpose.
These stocks are usually planted in nursery rows at the
age of two years, to be budded during the following
summer, in the same manner as pear stocks. When
intended for dwarf trees, nurserymen usually cut them
back after one year’s growth from the bud to the nearly
uniform height of 18 inches, although with the more

2815. Anjou, one of the popular late autumn and early
winter pears. (X 14)

u right-growing varieties it is by many deemed prefer-
agle to branch them even 6 or 8 inches lower. Aside
from the height at which they should be branched, the
pruning and management should be identical with that
prescril for standards, with the important exception
that when planted out for fruiting the junction between
the quince and the pear should be 3 or 4 inches below the
surface to encourage the formation of roots from the
pear. Trees thus planted will begin to bear while yet
growing solely from the quince stock, and will continue
to produce fruit after rooting from the pear, thus
affording the early fruiting of the dwarf, as well as the
permanency of the standard.

Not more than a specimen or two should be permitted
to grow upon a dwarf the first and second years after
planting. Such trees, if left to fruit freely, will almost
certainly be ruined from overbearing before they are
fully established. Many varieties when grown as dwarfs
can never be safely allowed to mature more than a small
portion of the fruit which they will naturally set.

While several varieties are found to be especially suc-
cessful when grown upon the quince, most others prove
only moderately so, requiring careful and expert man-
agement to insure satisfactory results. A few others,
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of which Bosc may be named as a prominent case, are
obstinately unsuccessful upon the quince, and even
when double-worked upon a dw of a congenial
v:met,yr their success appears to be by no means

Dwarf trees trained as hereinbefore specified are
commonly known as half-standards. Other and more
elaborate forms are known as pyramids, cordons,
and the like, descriptions of which are not deemed
necessary here.

Choice of trees.

Aside from the selection of the location for an orchard,
the first important icular is the selection of the
trees, leaving the choice of varieties for subsequent con-
gideration. of one year’s growth from the bud are
to be preferred for the following reasons: (1) Fewer
roots need be injured or lost in the Erooem of lifting
and replanting, for which reason the tree may be

the more promptly to recover from the shock
of removal. (2) The single season’s growth may be cut
back and the toprﬁommenced to suit the preferences of
the t‘glanter. (3) The top will present little or no obstacle
to the force of the wind until the roots shall have gained
such hold upon the soil that there will remain little
liability to displacement from this cause. (4) The risk
of failure from removal is tly diminished, while the
more prompt recovery and increased rate of growth of
the trees in the more open orchard rows may be expected
to compensate fully for one or two years more of
growth in crowded nursery rows. (5) Something will
also be saved in the cost of the trees and in the expense
of transportation, as well as in the labor of planting.

If older or high-branched trees are not objected to, it
will usually be found that they are but imperfectly
branched from having been grown in crowded rows.

Preparation of the soil.

When the late John A. Warder was asked how large
the holes should be dug for planting orchard trees,
he replied, “Of the full size of the orchard;”’ and it may
also be remarked that when the ground for an orchard
has been well tilled and fertilized to a depth at least
equal to that at which trees are to be sElta.nted, there is
no longer occasion for holes larger than shall be n
to receive the roots in their proper position. If the sub-
soil be not freely pervious to water, the ground must be
deeply and thoroughly underdrained, and in no case
should the hole in which a tree is to be planted be sunk
into a subsoil so impervious as to retain water beneath
or about its roots. If such retentive subsoil occurs too
near the surface and is not considered suitable to be
mixed with the surface soil, it should be thoroughly dis-
integrated to the requisite depth by means of a subsoil
plow or other equivalent device. In all nearly level
retentive soils, it will be found advantageous to “back-
furrow”’ a land along the line of each row in the direc-
tion of the surface drainage, so that when the trees
l:;:ve been planted the drainage will be away from

em.

Laying out, staking, and planting.

The most economical mode of laying out and plant-
ing an orchard, so far as space is concerned, is doubtless
that commonly, but erroneously, designated as quin-
cunx, and more correctly as hexagonal; but whether
planted thus, or in rectangles, the work may be most
rapidly and accurately done by planting a stake where
each tree is to stand, and using what is known as a
Planting-board consisting of a strip of board 6 or 7 feet

ong, with a hole for a stake near each end, and a notch
or slot intermediate and in line between them to receive
the stake, and to support the tree while the earth is
being carefully filled 1n, under, among, and above its

Toots.
The following are good general rules to be observed
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in the digging, handling, preparing, and planting of
trees:

1. In digging trees, aim to secure as many of the
main fibrous roots as possible.

2. Expose the roots as little as possible to the drying
ingue;: of su:mh and w1mfi | b

3 pare the roots for planting by cutting away
the bruised and broken portions.

4. If the roots have been essentially shortened in
lifting, cut away the superfluous branches and also cut
back such as are to remain till a proper balance of root
and top is secured.

_ 5. In heavy retentive soil, plant the tree very little
if any deeper than it stood in the nursery, and, in addi-
tion, raise a slight mound about the trunk to avoid the
occurrence of standing water at that point.

_ 6. In strong but dry soil, a tree may be planted an
inch or two deeper than it stood in the nurser{.

7. In light sand, with dry subsoil, a tree should be
planted 3 or even 4 inches deeper than it stood in the
nursery.

8. Dig the hole in which a tree is to be planted
deep enough to receive 2 or 3 inches of fine soil, before
putting the tree in place, making it large enough to
allow the roots to be s1pread out in their natural poation.

9. See that good, friable surface soil is well filled in
beneath, among, and over the roots.

10. Should the soil be dry, with no immediate pros-
pect of rain, it will be well after nearly filling the hole
with earth, to apply a gﬁ.ﬂ of water, and, after it shall
bave settled away, to up the hole with earth and
tramp it down firmly. Stuim' g will rarely be found
Dnecessary, except, possibly, in the case of trees old
enough to have been already branched, but such stake
must be watched and the tree protected against injury
by rubbing against it.

Subsequent cultivation.
(@) Newly ﬁhmted trees: Ground occupied by y:
trees must be kept well cultivated during the spring an

early summer. If hoed crops are planted, larger quan-
uties of manure will be required; but, in either case,
cultivation should cease as early as the beginning of
August in order to hasten the ripening of the young
wood. is process should be continued during at
least five or six years, after which green crops may be
grown and plowed under as a means, in part, of main-
the fertility of the soil.
(b) Mulching: Especially during the first few years
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after planting, in case of hot dry weather during the
growing season, mulch may be applied to check evlal])-
oration from the soil and to keep 1t cool, but it should
not be permitted to take the place of cultivation.
The soil should be well pulverized before applying it.

(c) Manuring: As stated previously, manures sho
be applied sparingly but regularly, preferably in late
autumn, and
should be plowed
under, or other-
wise mixed with
the soil at that
time or in the
early spring, as
a means of pro-
moting early
growth and the
thorough ripen-
ing of the wood
in advance of
severe cold.
Thorough ma-
turing of the . . .
wood should also be assisted, as already said, by ceasing
cultivation the early part of August.

Gathering and ripening the fruit.

All selected pears, whether intended for the market
or for use at home, should be carefully hand-picked.

(a) Gathering summer and autumn pears: With very
few exceptions all pears acquire a higher quality if
gathered before they are fully ripe. The generally
accepted rule is to gather the crop when an occasionally
full-grown wormy specimen is ripe, or when there is a
perceptible change in the color of the maturer speci-
mens, or when the stem parts readily from the branch
if the fruit is slightly lifted.

(b) Ripening summer and winter pears: When gath-
ered, the fruit should be placed in a cool room devoted
to the purpose, and sp! upon shelves, or in lack of a
suitable room they may be placed in shallow boxes or
drawers, where in due time they will acquire their full
color and flavor. Since this fruit parts with moisture
quite freely, it, and especially the later ripening varie-
ties, shoul be protected from a dging atmosphere, par-
ticularly from drafts of air, which will cause the fruit
to shrivel and become tough and leathery. It is also
true of at least very many varieties that even if blown

2817, Stump of the Seckel pear tree. 1908.

.off or gathered when but two-thirds grown, the fruit if

put away as already described will usually acquire a
satisfactory quality. Fruits thus gathered and p{ﬁened
are found to have less tendency to decay rapidly at
the core.

(c) Gathering and ripenini of winter dessert pears:
These should remain upon the tree as long as practi-
cable without danger from frost. When gathered, the
should be placed in a cool frost-proof room, and it wi
be well to wrag) each separately in soft paper.
Some varieties are found to ripen perfectly without
further attention, but the quality of most kinds will be
much improved if they are brought into a temperature
of 60° or 70° a fortnight before their usual season of

matun'vtg.

(d) Winter couking pears: These should be gathered
and put away in close packages in a cool, frost-proof
room, in the same manner as russet apples, like which
they will shrivel, and become tough and leathery if
left exposed to the air. They may remain in this con-
dition until needed for use.

Packing and marketing.

In America, pears are generally packed for market
directly from the tree, without awaiting the process of
ripening. Barrels are largely used as Facka es, although
this fruit is frequently put up in halt-barrels and some-
times in bushel, peck, and even in half-peck baskets.
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American growers rarely ripen their fruit before mar-
keting it. This, if done at all, is more generally accom-

plished by the dealer, doubtless with decided profit,
since in the larger cities fully $50 have been known to be
paid for a single barrel of selected fruit, and yet the
same fruit ripened and offered in quantities to suit cus-
tomers has been sold at two or three times the original
cost. The marketing of unripened pears is obviously
unprofitable so far as the producer is concerned.

n Europe, the choicest fruits are carefully selected
and house-ripened. When approaching their best con-
dition the fruits are separately wrapped in soft paper,
and are then put up in packages of perhaps one or
two dozens, and sent so as to appear upon the market
when in the best possible condition. Such fruits com-
man;iegrioes quite in excess of what they would have
realized had they been offered in an immature condition.
Varieties. .

Since the popula.r and desirable varieties of pears
may be found fully described in standard pomological
works, such descriptions here are not deemed necessary.
Among the very numerous varieties of pears described
in such works there are doubtless many possessing high
quality and other valuable charactenstics, which, for
some unexplained reason, have failed to attract the
attention of growers.

Since varieties vary in their season of ripening with
change of latitude, and often, to some extent, with
change of location, even in the same latitude, the desig-
nation of such season becomes a matter of more or less
difficulty. In the following lists the season given will be
approximately that between parallels 42 and 43 of
north latitude.

(@) Amateur : It is as true of the pear as of
most other species of fruits that very many varieties
are of small size, unattractive appearance, or of such
delicate texture when ripe as to disqualify them for the
market, although they may , in an eminent
degree, the peculiar characteristics which render them
desirable, and to persons of cultivated taste, indis-
pensable for the supply of the family. Such are termed
amateur pears.

The following is a list of a few of the most popular of
these, arranged approximately in the order of maturity:

Name. Season.* Remarks.
Madeleine............. m.e July........ Earliest good pear.
Summer Doyenne...... e. July.

loodﬁood ............. e. July. m. Aug.

Giffard. . .. .Aug.......... Excellent, but v %er-
Dearborn. m. e. Aug. [i le.
Rostiezer. . m. Aug. m. Sept.

;liugcth. ............. e. ﬁug b. Sept

Brandywine........... e. Aug. b. .

Tyson................ e. Aug. b. t...A tardy bearer.
Stevens (Genesce).. .. .. b. Sept........... Rota soon at the core.

Clapg ................. b. m. Sept........ Rota soon at the core.

Washington........... m. t.

(Belle) Lucrative ......m. e. t.

Bosc.................. e. Sept. Oct.

White Doyenne........ e. Sept. Nov......Liable to crack badly.

Seckel................ Oct.

Sarah ................ gct.

Anjou................. ct. Nov.

Gray Doyenne......... m. Oct. Nov.

er. . .............. Nov.

Heyst (Emile d'Heyst).Nov. Dec.

Mount Vernon......... Nov. Dec.

Dana Hovey ..........Nov. Jan.

Langelier.............. Nov. Feb.

Germain.............. Nov. March.

Lawrence ....Dec.

Winter Nelis...........Dec. Jan.

Easter................ Jan. March.

#¢, early; m, middle; b, beginning.

(b) Culinary pears: Very few dessert pears are found
to be satisfactory for culinary uses, since they too gen-
erally lose at least a portion of their flavor and aroma
in the process of cooking. There are, however, several
varieties of high, austere character which rrove adapted
to this purpose, among which are the following:
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Name. Beason. Remarks.
. Occasionally good
Ienongg for dessert.

(¢) Market pears: The markets demand varieties of
attractive appearance, of at least medium size and of
fine texture. To the grower, productiveness and vigor
of tree are also of primary importance. If possessing

o

2818. Packing pears in boxes.

the foregoing characteristics, a variety may prove at
least temporarily popular, even though of compara~-

tively low quality. e following varieties, some of
which may also be found in the amateur list, are all
more or less popular as market fruits:

Name. Season. Remarks.
Tyson................ e. Aug. b. Sept...Exoellent, but a tardy
Sterling............... €. Aug. m. Sept. ‘Producti\'re, and exceed-

ingly beautiful.
Clap Rots soon at the core.

. . Leading market ﬁ:
...Sometimes very large.
.. Variable in quality.

Rots soon at the core.
...Excellent for all pur-

lfmﬂ
Grown only as a dwarf.

VTR Is russeted and dull in
[color.

Not valuable north of 43°.
Succeeds best at the

extreme South.
Grown only on quince
[stocks.

Angouleme. ...........
Di .

jel .. ... ...
Clairgesu. . ..
Columbia. . ..
McLaughlin.
Lawrence.............. Dec.

Relative desirableness of dwarfs.

There are a few varieties, among which Louise Bonne
and Angouleme may be cially mentioned, which on
free (pear) stocks are either tardy bearers or require
to be fruited several years before developing their
ultimate qualities, but which succeed unusually well
upon the quince. These, especially the Angouleme, are
valued as market varieties when grown as dwarfs.

ouleme, and %erhaps some other varieties as
dwarfs, occasionally bloom so profusely as apparently
to prove unable to develop the fruit, which in conse-
quence proves abortive. Tﬁe natural and obvious rem-
edy in such case is disbudding, or its equivalent, cut-
ting back the fruit-bearing shoots before growth is
commenced.

The fact that very many varieties are not perma-
nently successful when grown upon the quince is
doubtless partially, if not in many cases even wholly,
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due to their inc1eased tendency to early and excessive
productiveness when grown upon that stock, which,
owing to the very common unwillingness of the grower
to remove the excess of fruit, is allowed to consume the
material needed for wood-growth, and thus to occasion
exhsustion before the tree has gained a thorough hold
upon the soil.

If, with any variety capable of forming a satisfactory
union with the quince, and with the tree planted in the
manner heretofore described, the entire crop of bloom
or incipient fruit of the first one, two, or even three
vears (dependent upon the vigor of the tree) were
removed, and if su uent crops were carefully and
thoroughly thinned, it 18 at least highly probable that
permanent health and longevity would prove nearly or
quite as general with dwarfs as with standards, thus
permitting the more extensive growth of the pear in
greater variety in small or amateur plantations and in
limited grounds than is practicable with the use of

T. T. Lvon.

The pear in the South.

The following table from the Thirteenth Census
shows the status of the industry in thirteen
southern states, 1910 (crop data 1909):

Production
in bushels.

Throughout the whole South the average production
of pears to the tree is less than one-half bushel. Vir-
ginia and Kentucky have many pear trees in comparison
with the other southern states, but should hardly be
considered with the remainder of the South,as their
pears are produced mainly on the northern borders of
the states. Texas, on account of its area, has more pear
trees than any other southern state; and El Paso
County, the most western county, produces over
22,000 bushels. Conditions existing in this region are
g:: g; a£ comparable with the other pear sections in

uth.

1t can hardly be said that pears are well adapted to

southern conditions, although in certain sections,

raljncularly in the mountains, it is possible to produce
ruits of good quality; but on account of the blight the

mdustry has never attained importance. At one time,

the late P. J. Berckmans, of Au , Georgia, had 600
different pears under test in his nursery, 500 of them
being named varieties. Berckmans says that of the
600, those of any worth in the South would not exceed
twelve in number, and that the great commercial
varieties were the LeConte, Garber, and Kieffer,
although Bulletin No. 126 of the Bureau of Plant
Industry shows seventy-seven varieties of pears that
bave originated in the thirteen southern states.

The history of the southern pear industry begins
with the introduction of the LeConte into Thomaswville,
Georgia, in the early seventies of the last century by
L. L. Varnadoe. e original cutting carried into

County came from Liberty County, Georﬁia.

This pear was planted extensively around Thomasville,
being taken from there into northern Florida, southern
Mississippi, Louisiana, and Texas. The
propagation was mainly by cuttings, and in the early
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days of the industry $1 apiece was often paid for trees.
At one time it was conservatively stated that there
were at least 200,000 trees in Thomas County. Great
prices were received for the product, the growers in
those days netting from $3 to $7 a barrel. There are
reports from H. H. Sanford, one of the early growers
of this fruit, of LeConte trees producing thirty bushels
or more. The growing of this pear, like many other
horticultural industries in the South, was along exten-
sive rather than intensive lines. The growers thought
that they did not nced to till or to fertilize their lands
and that they could plant these wonderful trees and
reap a harvest of dollars, and for a time it scemed as if
this were so; then the blight s.p&ared. The “die-
back,” as it was originally called, began, and between
1890 and 1895 the industry was in a fair way to suc-
cumb. No systematic efforts were made to combat
this disease, except by introduction of the Kieffer,
which was considered at that time resistant, and which
was largely planted in the pear sections of the South.
Because of the blight and lack of care, with no
systematized methods of marketing, the pear industry
of the southern states fell to a low ebb. For the past
several years no commercial orchards have been set,
and a great number of the trees that were planted in
this early period are either dead or cut down; therefore
the production of the hybrid pears in the South is not
only at a standstill, but is at this time declining.
he management of these orchards, even while the
industry was at its height, was very crude. It is
reported on good authority that 95 per cent of the pear
plantings in the southern pear sections were most seri-
ously neglected. Some orchards were cropped, to the
detnment of the land; others so badly neglected that
young pine trees contended with the pears for space;
consequently the fruits were not of the best ?uality.
The growers who followed approved methods of tillage
and fertilizing received a serious set-back when the
blight ag d, as these plantings seemed to be more
susceptible to this disease. In time a balance was
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2819. Box—éf fmy_p:.r:;_ ;cl‘:— fruit wrapped in paper.

reached, and it is now considered good practice to run
the orchards in sod and every third year to give a light
Elowing, the application of fertilizers being determined

y the growth of the tree. Spraying was little practised
in the older orchards. The growers who are still pro-
ducing pears now find the use of a s})my-pump advisa-
ble. Harvesting during the height of the pear industry
in south Georgia was aptly described by the Thomas-
ville “Times Enterprise:” ‘“The annual slaughter of
the LeConte pears has commenced. The trees are full
of little gamins, picking a few, flailing some and shaking
off the remainder. Aﬁ ood, bad, and bruised—are
dumped into barrels and rushed to market.” It is
unfortunately true that many of these fruits were
gathered in this way. There were growers who hand-
picked their product, carefully packing it into ven-
tilated barrels. These, however, were the smaller
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controlled, 1t 18 useless t0 recommend the planting ot
pears in commercial quantities. So far as is known,
the Kieffer pear is the most resistant to the -blight
of the commercial varieties.” This report of the Georgia
State Horticultural Society can be taken as a general
recommendation for practically all of the South, except
for particularly isolated and special places.
T. H. McHATTON.

The pear in California.

Visitors at the old California missions during the
early part of the last century noted man thrift?' seed-
ling pear trees in the mission gardens. Many of these
trees survived the neglect which came upon the mission
properties after their secularization, and were in thrifty
growth and bearing at the time of the American occu-
pation. The first pears sold in San Francisco and in
the mines in 1849-1850 were gathered from the old
mission trees, and some of these old trees grafted over
gave the first California product of the European and
American varieties of more than half a century ago.
From this begi ru;s the growth of increased until
the commercial product of 1914 included the following:
2,725 carloads sent overland to eastern and foreign
markets (about the same as for the five years preced-
ing); 2,000,000 pounds dried pears shipped to the
same destination (a decreasing product because of the
increasing demand for shipping fresh and canning);

PEAR

markets.

California pears are grown on pear-seedling roots
( ially of the Japanese because of lessmlsmbility
to blight in the root), very little recourse being had to
rooted cuttings or to dwarfing stocks. A dwarf pear
tree is almost a curiosity. The heavier loams and even
clays are sometimes planted with pear trees, not because
they are best for pears but because other fruits do

2821. Dwarf pear trees forty-five years old, in a New York ore.hard:
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worse than '.belf To plant fully the area intended for
fruit, pears will go on the intrusions of heavy or too
moist soils, while the freer soil will be given to other
fruits. Still the chief product of pears is from the best
loams California affords, and the profits from the tree
warrant the use of such land. Pear trees are regularly
pruned to a low vase form, but seldom opened in the
center, the interior being used for beari.:f wood, and
fol.u?e. ough retained partially to shade the fruit.
z:nmm i bqfavormmamli toe(rielieve the tree

o . Irrigation is employed in some parts
of the state. e varieties chiefly grown are the fol-
lowing: Bartlett, Winter Nelis, Easter, Comice, Glout

Morceau, Hardy, P. B (a California
Seckel, Lawson (éomet), inter Bartlett, Wilder.
E. J. Wickson.

PEAR. Alligator P., Persea gratissima. Avocado P., Persea
gratisnma. Balsam P., Momordica Charantia. Garlic P., Cratzva
gymandra. Prickly P., Opuntia.

PEARL BUSH. Ezochorda grandifiora. P. Fruit: Margyricarpus
storus. P. Weed or Wort: Sagina.

PEAT is a kind of soil formed by the partis
plants in the swampe of the temperate zon
standard pottin{ material in greenhouse woi
tain classes of plants, as ferns, orchids, heat
dendrons, and other ericaceous plants, woo
from Australia and the Cape of Good Hope,
other l:.lhx(:lt,.fa a.udh diﬂicuﬁ:n st;biects. American
comp t they are handicapped in grow-
ing such plants {ecause Amenpc?.;l peat is

orer than European, the lack of fiber
mMﬂ)' deplored, but it is probable

that just as peat 18 to be found in this
eountry.
The peat-bogs of England are often 5 or

6 feet deep, and some of the Irish ones are
said to be as deep as 40 feet. They have
been forming ever since the glacial period,
but are now on the decline, owing largely
to natural causes. Peat-bogs consist of the
remains of many kinds of aquatic and marsh
ts, but chiefly sphagnum (which see).

moss grows upward and decays parti-
ally below, complete decay being prevented
by the antiseptic organic acids formed in the
process. Near the top the peat is brown, fib:
and porous: lower down it tends to be blac
dense and without visible indication of its vegetable
orign. The ash varies from 1 or 2 per cent in newly
formed peat to 10, 20, or even 30 per cent in the older
peat. Peat is commonly used for fuel by the Irish peas-
antry, but almost never in America, where other and
better fuel is plentiful. In nhouse work peat is
valued more for its porous moisture-holding properties
than for its plant-food. If dried, it may be as an
abeorbent for liquid manure, “not so much for its inher-
ent value,” says Roberts (in his “Fertility of the Land”’),
“as for conserving the nitrogen in the manure, and for
mproving the condition of the stables.” For this rea-
son the half-decayed peat is extensively used in Europe,
under the name of moss litter, as a bedding in stables,
and later of course applied to the land.

The transformation of peat-bogs into arable land is
rarely a pressing problem 1n America. It is usually too
costly for a new country. The notion, however, is very
common that peat lands are extraordinarily rich in
plant-food. Nevertheless, according to Roberts, swamp
muck and peat are not richer in plant-food than the
good soils, with the excepticn of the nitrogen in the
peat, which, however, is far less available than it is in
snoJ soils. (American peat contains about .67 per
cent ni , .21 per cent phosphoric acid, and .13 per
cent potash.) Peat lands differ from good arable soil
m cold, sour, and too wet. To reclaim them, one
must drain off the superfluous water and apply lime
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freely to destroy the harmful o ic acids. Sometimes
sand or clay may be added to improve the texture of
such soils. It takes time to reclaim peat lands. Thor-
oughly decayed peat intermingled with wet soils is
muck. See the article on Muckland-Gardening, Vol.
1V, page 2072. WiLeELM MILLER.

PECAN, Carya Pecan, Engler and Graeb. (Ca
olivzformis, Nutt. Hicoria Pecan, Brit.). Plate LXXYV,
Vol. IV. Of the nut-trees native to North America, the
pecan unquestionabl{)omnke first in economic impor-
tance. This is true both because of the quantity and
value of the wild crop and because of its cultural
promise. The acceptability of the quality of the kernel
and the relative thinness of shell and ease of cracking
in contrast with the other hickories and the native
walnuts, have since an early day continued to win
favor among consumers, so that the wild crop of
Louisiana and Texas long ago assumed commercial
importance and for at least thirty years has, in the

2517

w
2822. Foliage and flowers of pecan. The hanging parts are the
staminate catkins. A pistillate catkin is below P. Details are at
a (staminate flowers) and at b (a pistillate flower).

latter state, been systematically harvested and distrib-
uted in carload shipments to northern markets.

The relatively wide climatic range of the species and
the extent of variation in form, size, and quality of nut
have stimulated effort to develop methods of nursery
propagation in widely separa localities. This has
resulted in a larger and more widely scattered develop-
ment of commercial nursery propagation of the pecan
than of any other nut-tree.

Under favorable conditions of growth, the pecan tree
attains very large size, trunk diameters of 4 to 6 feet
being not infrequent, with heights ranging from 100
to 175 feet and tops spreading 60 to 70 feet. Some of the
largest trees reported were in the Wabash Valley, near
the northern limit of natural distribution. A tree having
a girth of 18 feet 3 inches breast high from the ground,
with an estimated height of 130 feet and a spread of
125 feet, is recorded by Reed in Ascension Parish,
Louisiana. One having a girth of 19 feet 6 inches with
an estimated height of 150 feet and spread of 100 feet
is recorded in Nachitoches Parish, Louisiana. A still
larger tree near Webbers Falls, Oklahoma, has the
folﬁ)ewing dimensions: Girth 23 feet 9 inches at 3 feet
from ground; estimated height 180 feet.



2518 PECAN

The pecan is one of the hickories which comprise
an American group of great interest. The trees are
moncecious; that is, the male and female (staminate
and pistillate) are separate on the same plant. (Fig.
2822; adapted from Bulletin No. 251, Bureau of Plant
Industry.) The staminate or pollen-bearing flowers are
in slender hanging catkins, and the pistillate or fruit-
bearing flowers are in small erect or stiff clusters (Fig.
823, page 676). Several of the staminate or male
flowers are shown separately at a, Fig. 2822, and one
of the pistillate or female flowers at b.

Natural and cultural range.

The lsfecies is native in river-bottoms and lowlands
of the Mississippi River and its tributaries as far north
as Davenport, Iowa; Covington, Kentucky; Terre
Haute, Indiana; and the vicinity of Kansas City,
Missouri. It is also found throughout most of the
river-valleys of Texas and the adjacent parts of Mex-
ico. It does not appear to have n found native at
any point in close ci)roximity to the Gulf of Mexico.
It thus occurred wild in considerable regions of Texas,

2823. Pecan tree, the Centennial, St. James Parish, Louisiana.
Grafted about 1847.

Oklahoma, Louisiana, Mississippi, Alabama, Arkansas
Missouri, Kansas, Tennessee, Kentucky, Indiana, and
Illinois, and small areas in southeastern Nebraska and
southeastern Iowa. The species was scatteringly
introduced throughout the southeastern states from
Florida northward to Virginia at an early date, so that
trees of considerable age are found at many points in
them. The earliest efforts at commercial planting
appear to have been made in Louisiana, Mississip&ié
and Texas, but some of the greatest activity in thi

direction in recent years has been outside of the native
habitat, in Georgia, Florida, and South Carolina, and
considerable plantings have been made also in North
Carolina, \Ql:%inia, Maryland, and some on the Pacific
Coast in California and Oregon.

Commercial importance.

As an article of commerce, the pecan did not receive
much recognition until after the Civil War; but, increas-
ingly large shipments of wild nuts moved northward
from Louisiana and Texas from 1870 to 1890 at prices
which encouraged farmers and ranchers to harvest
them systematically, though not to engage in orchard
planting. Early in the nineties, as the result of the
marketing in New Orleans of the product of a few
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individual trees yielding nuts of large size and thin
shells, demand developed for such nuts at much higher
prices, frequently bringing 40 to 75 cents and in some
cases as high as $1.50 to $2.50 a pound. This stimu-
lated interest in the planting of ing orchards grown
from the nuts of these high-priced varieties, with the
result that many thousands of such trees, mostly datin,
to the decade 1890-1899, are now found in the G
and South Atlantic states. While these seedling
orchards contain many productive trees yielding nuts
of desirable quality, few of them have proved profitable,
largely because of the wide variation In precocity, pro-
ductiveness, and disease-resistance of the trees, and in
the size, cmckinﬁrquality, and other features of the
nuts, so that a large part of the present production
still consists of wild nuts. Reed estimated in 1912
(“The Pecan,” Bureau of Plant Industry Bulletin No.
251) that the annual wild crop of pecans in Texas dur-
ing the preceding six or eight years had varied from
3,645, to 17,820,000 pounds, the crop of that state
being considered approximately three-fifths of the
entire product. The census of 1910 reported the crop
of 1909 as 9,890,769 pounds, valued at $971,596.

While no accurate statistics regarding later produc-
tion are available, the product of the orchards of named
varieties planted prior to 1905 is now gradually coming
to market, and may be expected to appear in rapidly
increasing quantity in the future, to offset the %mdually
declining production of wild nuts resulting from the
destruction of trees as the fertile river-bottom lands on
which they stand have been brought under cultivation
in farm crogs.

The gradual development of power nut-cracking
machinery, mainly accomplish since 1900, has
resulted in a greatly increased demand for pecan meats
from confectioners, which promises to keep pace with
production for many years to come. These devices
greatly lessen the labor cost of cracking, and render
possible much more varied use of the nut.

Climatic and soil requirements.

Much confusion of thought with regard to the
climatic range of the pecan has resulted from failure
to recognize the difference in cold endurance of wild
trees of the species in different parts of its native range.
Rather early in the period of pecan exploitation, which
began about 1885-1890, nuts and young trees of the
large varieties conspicuous in the exhibits and adver-
tising matter of that time were planted at many points
in the northern states. These rather promptly suc-
cumbed to the winter temperatures of the North, very
few surviving north of the Potomac, Ohio, and Mis-
souri rivers. More recently, trees well worthy of propa-
gation because of the good size and excellent quality
of their nuts have been found in the surviving wild

ves of the Ohio and Wabash valley bottoms in
ndiana, Illinois, and Kentucky, which give promise
of enduring the winters considerably farther north, and
which are now in process of experimental introduction.
On suitable soils it now appears probable that among
these varieties of northern origin may be found sorts
fairly well adapted to most of the eastern United States.
ough practically restricted in its native distribu-
tion to the low-lying moist sandy loams of the river-
and creek-bottoms, gradually accumulated experience
has demonstrated the suitability under cultivation of
a wide range of soils. The essentials are good depth
and fertility, adequate drainaf;e. and freedom from
drought. Shallow soils underlaid with hardpan or
other impervious strata and loose droughty sands are
unsuitable, as are mucks and peats. Occasional over-
flow, as experienced on creek- and river-bottom lands,
is beneficial, but the pecan is about as sensitive to a
water-logged soil condition as most orchard trees.

While the orchards thus far planted are too young

‘to determime with accuracy, the area of profitable com-
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mercial planting will, from present indications, be
south of Pennsylvania and Iowa with some probability
of success under irrigation in the Southwest and in the
great valley of California.
Propagation and top-working.
Few of the earlier efforts to
superior nuts by budding and ting were successful,
the methods commonly practised with fruit-trees in
the Gulf States not proving effective with the pecan.
Because of this, most of the plantings prior to 1900 were
of seedling trees E{Eg:n from selected parents, even

tuate trees bearing

where orchards as as 500 acres were involved.
Occasionally skilful propagators succeeded in secur-
ing fair stands with crown-, trunk- and top-grafting,
however, and some by annular-, patch- and chip-
budding, so that by 1895 there were a number of

budded and grafted trees of several choice varieties
?rowmg in Louisiana, Mississippi, and Texas and a
ew nurseries offering such trees for sale.

The earliest successful grafting was by Antoine, a
slave gardener, on Oak Alley Plantation, St. James
Parish, Louisiana, who, under the instruction of his
owner, the late Telesphore J. Roman, in 1846 or 1847
succeeded in trunk-grafting sixteen trees of the variety
later named the Centennial (Fig. 2823). Somewhat
later he propagated 110 more trees of the same variety,
8o that 126 grafted trees of this variety were growing
on that plantation at the end of the Civil War. About
1877, the late Emil Bourgeois, of Central, Louisiana,
successfully top-grafted the variety now known as the
Van Deman upon his Rapidan Plantation in the same
parish, while in 1882 the Rome and Frotscher, as well
as Centennial, were propagated bi:‘ Wm. Nelson in
the nursery of the late Richard Frotscher at New
Orleans from the original trees in St. James and Iberia
parishes. In 1886, the variety now known as Stuart
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was successfully budded by the-late A. G. Delmas on
his place at Pascagoula, Mississippi, from the original
tree of that sort on the Castanera place near by.
Successful top-working of wild trees was accomplished
by E. E. Risien, of San Saba, Texas, about 1889. He
transformed a num-
ber of such trees
by cutting back
heavily in late win-
ter with a cross-cut
saw, practically be-
heading trees of
diameters up to 12
to 15 inches at
ints 20 to 30 feet
rom the ground.
A nwtha b }ln dant
gro of stron,
shoots was secureﬁ
by hacking the bark
o{ the trunk for
some distance down
from the stubs. A
sufficient number of
the best of these
shoots were budded
in July by the
annular method
quickly to g:lvelop
a symmetrical top.
The San Saba va-

282S. Cleft-grafting. Successive steps

riety was chiefly in the operation: a and b, views of the
u,geg, the original cion; c, cross-section of the cion, thicker
tree of this stand- ©on one side; d, the cion in place and
ing on Risien’s place the stock securely tied to prevent split-
(st 2824) ting; e, the union covered with grafting

& : wazx; f, outer wrapping securely held

Although most
early efforts fa.li)led, . . .
as propagators have acquired experience in pecan-prop-
agation most of the methods ﬁuddm%eznd grafting
practised on the apple and pear have been found to
succeed, so that at the present time practically all
except shield-budding are more or less practised. The
methods most commonly used by nurserymen are ordi-
nary cleft- and whi ting, and annular-, patch-, and
chip-budding.

ile there has been
much discussion of other
stocks for the pecan and
considerable  individual
experimentation with
n;ockern(ué: (Cary7 glba;,
pignut arya glabra),
and water-hickory (Carya
aquatica), commercial nur-
acill?' propagation is practi-
y upon pecan
stocks. Nuts from trees
of vigorous growth, yield-
ing well-filled kernels, are
preferred for seed and
should be from a region at-
least as far north as that
where trees are to be
planted to insure stocks
of sufficient cold-endur-
ance. Nuts for seed should
not be permitted todry out
before planting in fall, or
if spring-planted, should
be stratified in moist sand
soon after harvest. Soil
for the nurserfy should be
rich, deep, friable, and
well drained, a8 the con-
trol of growth during the

with string.

2826. Whip - grafting. Early
steps in the operation: a and b,
front and side views of both
stock and cion properly cut; c,
stock and cion in position and
ready for wrapping.
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E]ro agating season necessitates maintenance of a
gg state of cultivation with which clods, stones, or
continued wetness seriously interfere. rows
should be 5 to 6 feet apart, with nuts planted 8 to 12
inches apart in the row, 2 to 3 inches deep.

When stocks exceed.% inch in diameter at the point
of grafting, cleft-grafting is preferred. If done above
ground, the grafted stub
should be securely bound
with raffia or waxed cord
to avoid splitting, and
then thoroughly waxed
and wrapped with waxed
cloth to exclude air and
moisture. (Fig. 2825.)
Cions should be entirel
dormant and have
exposed cut ends waxed
to reduce evaporation.
All grafting in place is
best done shortly in
advance of the pushing
of buds on the stock.
When stocks are under
%4 inch in diameter at

e crown, ordinar
whip-grafting in place 18
considerably practised,
selecting cions as near
the sizebc’)f the stock_as
practicable and tying
securely with raffia or
waxed cloth. (Figs. 2826
gnd2t8h27.)ghBenc L8 t-
ing, though possible, is
rarely practised with the

v AW

2827. Whip-grafting. Later steps
in the operation: a, proper method
of tying; b, improper nethod of
tying; c, one year’s growth follow-
ing a successful union.

pecan.

On account of the length of season during which
these methods may be practised, annular- and patch-
budding have been widely adopted by pecan-propa-
§ators, and special tools for cutting the “rings” and
‘patches’” have come into general use in the southern
states (Figs. 2828 and 2829), though expert _operators
succeed well with the ordinary budding-knife. These
methods may be used at any time during the growin
season when the bark of both stock and cion “slip’
well and the bark and buds of the new growth on the
cion trees are sufficiently mature to endure the neces-
sary manipulation. The essentials are good “slipping”
condition of both stock and cion, close fitting of “rings”
or “patches,” secure tying with raffia or other suitable
material, careful attention to removal of ties and grad-

2828. A metal tool specially designed for use in
annular-bddding.

ual heading back of stock as growth proceeds to avoid
‘““/drowning out” the bud, and after growth begins the

rotection of it against splitting off or breaking down
By wind and storms, by tying up to stubs or stakes.
(Fig. 2830.) .

One of the simplest and most effective methods is
that long used by E. W. Kirkpatrick, of McKinney,
Texas, commonly known as “chip-budding.” This may
be practised prior to and durlnf the early growing
season. Dormant cions are used. It consists essentially
of the removal of a “chip” from the stock and its
replacement by a bud-bearing chip of approximately
identical size from the cion, which is sccurely tied in
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place without waxing. As this method requires only the
ordinary budding-knife and is equally applicable to
walnut, persimmon, and other species rather difficult
to propagate, it is growing in favor, especially in
Louisiana and Texas. (Fig. 2831.)

With all methods of budding and grafting, both in
nursery and orchard, careful attention to the tying up
of tl:;aegoun buds during the first growing season is
required. eir soft and luxuriant wth renders
them peculiarly subject to destruction by storms, the
only effective protection against which is secure tying
to stock, stubs, or stakes.

designed for use in annular.

The large number of seedling trees in orchards and
gardens yielding nuts of indifferent quality is arousing
much interest in top-working. This can be done by
all methods described, but all top-budding or grafting
should be as low in t_ﬁe tree as practicable to prevent
the head from becoming “leggy’’ and “prongy.”

Successful methods of budding amingaftin

n are described by Charles L. Edwards, of Te

e budding method is shown in Fig. 1686, page 1367,
Vol. II1. e crown-graft or crown-bud 18 shown in
Fig. 2832 and is described as follows: “Buds from wood
that has partially lost its vitality, or has been injured
by sap startin% before it is cut or after it is cut in earl
spring, may often be saved by this method when al‘.l'
others fail. But the work must be carefully done and
instructions strictly observed, for if the bud is lost, the
remaining stock is badly disfigured. The stock is cut
off bodily at the desu'ed:
height. A slit is then
made at the top, the

2829. A tool with wooden handle and steel blades specially
-budding.

the
XS

bark ned, the bud
inse and part of the
flaps of bark pared away.

Then the wrapper is put
on so as to cover not
only the cut made for
the insertion of the bud,
but the top of stump
also. The wrapper
should cover not only
the stump, but should
be long enough at the
top to pass over and go
down far enough on the
opposite side to be
caught by the string
uses for tying on the
bud. The waxed cloth

covering the top of the .
stump should be pressed 2830. Annular-budding. g, Bud
down firmly before tying, Stick from which the bud has been

removed; b, the bud ready for
insertion in the matrizx of the
stock; c, the stock ready to receive
the bud; d, the bud after being
placed in position and carefully
wrapped; e, growth taking place,
the wrapping having been re-
moved; f, growth from the bud
supported by being tied to the
stock, g, above the union. Note
the scars above the union, where
the buds were removed in order
to direct the flow of sap to the
new bud.

and if the top of the
stump is 34 inch across
or more, there should be
two thicknesses of cloth
put over it and firmly
pressed down. On large
stumps, two buds may
be placed on opposite
sides 80 as to increase
chances of a ‘take.’ If
both buds live, one
of the shoots may be
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removed later. In working over-grown nursery seed-
lings and stout wildings, this has been foun? to be
an excellent plan. With good workmanship and favor-
able weather conditions, excellent savings may be
bsd, and the bud shoots make a beautiful upright
gowth, with the slightest crook at the point of
union. And, oddly enough, they grow straight with-
out stakes to gupgrt them, even In a windy country.
Buds put on in March and April on nursery stoc
easily make a salable tree with 4 to 6 feet of bud-growth
the same season in Texas. In summer work, the modi-
fied shield-bud may be from the cion, but it is
well to cut them to ed edges on the sides (D, Fig.
2832) before remo from the cion. The bark of the
stock fits down over them more { when so treated
and they seem to live better. But the lower ends should
always be so trimmed as to remove the fleshy rim of
bark at the lower end, in order that the inner bark of
the bud and the inner bark of the stock may be brought
into contact. The flaps of bark folding down over the
bud should always be down, so that the waxed
wrappers may fit close and exclude those pestiferous
little insects that get in under other forms of wrapper
and destroy so many buds.
Another i requiring
eternal vigilance is to be
sure that sap is ﬂowmoge
freely in the stocks in
the budwood.”

Distance, method of planting,

and cultivalion.

The large size of the tree
and the lack of any suitable
dwarfing stock render wider
planting necessary than for
other orchard trees. Many
of the earlier orchards were
spaced at 40 or 50 feet, with
some planted as close as 25
feet, with a view to thin-
ning out to 50 feet after some

ears of bearing. Accumu-
ted experience indicates
that upon all soils suitable
for the pecan, a distance
of 60 feet will be required
before the age of maxi-
mum productiveness
is reached, and that closer
ting than this is inadvisable unless in sections where
gowth of trees thlrt%em's old and upward indicates
that closer distances not involve harmful crowding
and shading, to which the
y sensitive.

as a nut-bearer i

Well-ripened trees two years
the bud or t are preferred by most planters
and 24 to 30 in of tap-root is retained in trans-
planting. In the Gulf States, planting is usually done
during the winter months and completed by February,
to insure thorough settling of earth and callusing of
roots before growth starts. S(recia.l care to prevent
drying out during shipment and handling is necessary,
protection against sun and wind and thorough soaking
of roots before planting being advisable.

Holes should be of ample size, 6 to 8 inches deeper
than the roots uire,andbeﬁlledinatbott;ommth
good top-soil. Fertilizer should not be in contact
with roots.

The unsansfactorgr behavior of cloge-planted orchards
and the necessity of deriving profit from the land dur-
ing the six to twelve years before the trees come into

g bave given mise to varied practice in -inter-
cropping.  Peaches, Satsuma oranges, truck crops,
cotton, corn, and the like, are used in various sections.

It is essential on most soils to maintain good culti-
vation throughout the growing season. This is satis-

it
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factorily accout:ﬁ)lished with cotton, corn, truck crops,
cowpeas or other tilled crops, provided fertility is
maintained by adequate fertilizer application and
plowing in of 1 inous cover-crops. The laying
down of pecan orchards in Bermuda-ﬂm for pasture
or mowing even on the deep moist soils of the Missis-
sifpi Delta has invariably been followed by stunting
of growth and lessened productiveness of trees. The
use of winter cover-crops such as hairy vetch and bur
clover for plowing under in spring has everything to
commend it.

Harvesting and marketing.

The preferred practice in harvesting is to permit
the nuts to fall as the hulls open, gathering frequently
to prevent soiling by contact with the ground. As the
efficiency of this method is largely dependent on the
continuance of clear and reasonably dry weather
throughout the harvest season, it is usually necessary
gently to “thresh” the later-maturing portion of the
crop from the trees with bamboo or other light poles.
Premature threshing results both in an immature
quality of crop and in injury
to the trees through the
breaking off of fruit-spurs.
After gathering, the nuts
should be ¢ by storing
in a cool dr{splaoe for two
or three weeks, during which
time there is some loss of
weight by evaporation of
moisture, after which they
are ready for marketing.

A considerable portion of
the wild crop is washed and
polished by friction in re- .
volving barrels or X
Some tinting of the nuts
with dye is also practised.
While polishing and tinting
are not in themselves harm-
ful, they have so fcrzﬁuqntly
been used to con infe-
riority of damaged or stale
nuts and such as are imma-
ture that discriminating
Purchasers show preference
or the nuts in their nat
state. This is specially true
with regard to the prod-
uct of the named varie-
ties, which is coming to be sold on known varietal
merit as to cracking “&httis' plumpness of kernel
flavor, and the like. W(lu.le e product of cultivated
orchards still constitutes but a small proportion of the
market supply, it is destined to early and considerable
increase.

2832. The crown-graft or
-bud. 4, B, C, the cion; D,
cion trimmed at point; E, stock
ready to receive the cion; F,
cion in place; G, H, the work
:::hpletely protected by waxed

Marketing by parcel post direct to consumers is
coming into practice and coGperative selling by growers’
associations 1s being undertaien to some extent.

Prices of wild nuts have risen considerably in recent
years as the result of increased demand from commer-
cial crackers. Prices of the leadiag orchard varieties,
though gradually reoede from the fictitious an
novelty values of the exploitation period, range from
30 to 50 cents a pound wholesale, with good demand,
and retail at 50 to 75 cents in most markets.

Varieties.

The bflact that until ab&ut 1900 tgerg w;(ll-p few n&xrse -
men able to propagate the pecan by budding and graft-
ing, coupletf wﬁ.?a the very high prices received for
choice nuts from certain individual trees, stimulated
the sale of nuts from such trees under varietal names
for the planting of seedling orchards throughout the
Gulf States. This was true to a large extent with regard
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to Centennial, Rome, Frotscher, Stuart, Russell,
Pabst, Jewett, Van Deman, Post, and Hollis, thousands
of seedlings of which in dooryards and orchards are
now found throughout the South. These seedlings,
while frequently bearing a general resemblance to the
parent, usually vary widely in important features and,
as might be expected, in a large proportion of in-
stances are inferior to the parent variety. Names have
in many cases been applied to the nuts of wild trees
sold for planting, with the result that much confusion
has existed in the varietal nomenclature. The adoption
of a code of nomenclature by the National Nut-
Growers’ Association in 1903, and its systematic
application by a standing committee of that organi-
zation, has to a large extent clarified the situation in
recent years. .

The adaptability of varieties to sections, including
the important feature of relative resistance to such dis-
eases as scab under varying climatic conditions, is
gradually being worked out and is essential to the
establishment of commercial pecan-growing on an
economically sound basis. At the present time there is
much working over of trees of bearing age in progress,
with the end 1n view of replacing the varieties originally
planted by those found better adapted to the regional
or local conditions.

Out of several hundred named trees, somewhat more
than one hundred varieties have been propagated by
nurserymen. Of these, many are as yet untested out-
side of the localities of their origin. Some twenty to
thirty sorts have been sufficiently distributed for a
long enough time to afford indication of their proba-
ble cultural range and value, with the result that a
number of the earlier distributed varieties, including
Centennial, Jewett, and Rome, and a number of sorts
of local repute, have been practically discarded by
planters.

The varietal adaptability of the pecan so far as pos-
sible to summarize as the result of several years of
systematic study in the field was outlined by Reed in
1915 (Farmers’ Bulletin No. 700, ‘“Pecan Culture,”
with special reference to varieties and propagation) as
follows:

Varieties now considered best for planting in the
&lains section of southeastern Virginia and eastern

orth Carolina are the Stuart, Mantura, Van Deman,
Moneymaker, Schley, Pabst, and James.

Vaneties which may be recommended for eastern
South Carolina, eastern and central Georfa, central
Alabama, and central Mississippi are the Schley,
Stuart, Van Deman, Moneymaker, James, and Carman.

Varieties for planting in south Georgia and north
Florida are the Schley, Curtis, Bradley, Alley, Van
Rema.ﬂ, Stuart, Moneymaker, President, Pabst, and

ussell.

Varieties for central and north Florida: Curtis,
Bradley, Kennedy, President, Schley, Van Deman,
and Moneymaker.

Varieties for the coastal section of Alabama, Missis-
sippi, and Louisiana: Schley, Curtis, Alley, Van
Deman, Russell, Stuart, Pabst, Success, and Havens.

Varieties for east Texas: Very few sorts have been
given a fair trial in this section. The varieties here
mentioned are recommended very largely because of
their performance farther east. ey are the Stuart,
Moneymaker, Schley, Curtis, Van man, Bradley,
Carman, and James.

Varieties for west Texas: Sovereign (syn. Texas
Prolific), Kincaid, Colorado, San Saba, Halbert, and
Burkett.

Varieties for northern Louisiana, southern Arkansas,
and northern Mississippi: Very few sorts have been
given a fair trial in this section. The following varie-
ties are mentioned because of certain evidence of supe-
rior hardiness which they have shown and the general
merit of the nuts themselves, but they are recommended
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for conservative planting only: Moneymaker, Carman,
Stuart, Van Deman, Schley, Pabst, and Success.

Varieties for the section including central and western
Tennessee, central and western Kentucky, southern
Indiana, southern and southwestern Illinois, eastern
and southern Missouri, southeastern Kansas, Okla-
homa, and northern Arkansas: Only varieties of north-
ern or local origin should be considered for planting in
this general area, as none of the southern sorts is
sufficiently hardy to justify their recommendation.
The best of these are the Major, Niblack, Indiana,
Busseron, and Posei.n .

Some of the best known sorts now in the trade, with
locality of origin indicated, arc the following:

2833. Varieties of the pecan: 1, Moneymaker; 2, Russell;
3, Frotscher; ¢, Rome; §, Alley; 6, Success; 7, Curtis. (X35)

Alley (Fig. 2833).—P oula, Mississippi. A thin-shelled nut
of medium size, with plump kernel of good flavor. Tree a vigorous
grower and heavy bearer, though subject to scab in some locations.

Busseron.—Knox CountyJ Indiana. Recently disseminated and

idered promising for Indi and other northern sections.

Centennial (Fig, 2834).—St. James Parish, Louisiana. The first
variety rropmted by mltin& Exhibited at Philadelphia in 1876.
A l"“t ong nut, with rather gck shell a;t;ldalepdueyneL l’)l‘rl;ee a
symmetncal, vigorous grower but ve y In ring. cti-
cally discarded in favor of better vari;{iea.

Curtis (Fig. 2833).—Orange Heights, Florida. Though rather
small in size, a thin-shelled nut with ‘Eump kernel of fine quality.
Very productive and popular in Florida.

Delmas (Fig. 2834).—Pascagoula, Mississippi. A large, rather
thick-shelled productive variety of very sturdy growth. but rather
subject to scab. Kernel plump and of high quality.

. Frotacher (syns., Eggshell, Frotscher’s Eggshell, Olivier, Majes-
tic) (Fig. 2833).—Olivier, Louisiana. One of the most widely dis-
seminated and distinct of the older varieties. Very large and thin-
shelled but with kernel rather dark and unattractive in appear-
ance, frequently not filling well. Rapidly giving way to more
reliable sorts.

Hollis (syns., Hollis’s Jumbo, Jumbo, Risien, Georgia Belle,
Post’s 8elect, in part).—Bend, Texas. A medium to large, roundish
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out, rather widely disseminated f eral Post’

Mainly planted in central Texas. oF sev yoars a8 s Select.
Indiana.—Knox County, Indiana. Of medium size, with thin

shell and kernel of excellent quality. Promising for northern

. Jewatt,—| ula, Mississippi. Widely disseminated at one
time, but gen: discarded ause of unproductiveness and
thqluqe.-of tree and unsatisfactory filling of the large long nut.
wgs:;ﬁd.—&n %.b?. Tex:s. e? l?rge. ob‘::lqg nuégg.th moder-
s shell an ern ty. badly i
South Atlantic State: i of fine quatity "
Major.—Henderson County, Kentucky. Recently introdu
but considered promising in northern pecan territgry. Of ::ld):
medium size but thin-shelled, with plump kernel of fine quality.
Mobile (syns., Laurendine, Batey's Perfection).—Bayou La
T A i ot i el 03
ng ut no well in most secti tes
therefore little planted inngeeent years. ons where ’

2834. Varieties of the pecan: I, San Saba; 2, Teche; 3, Stuart;
4, Vag Deman; §, Centennial; 6, Schley; 7, Delmas. (X 3%§)

M d. Louisi A di e |

Moneymaker (Fig. 2833). y
rather thin-shelled nut of excellent cracking and fair dessert quality.
A precocious, productive sort. One of the hardiest of the southern

Niblack.—Knox County, Indiana. Recently introduced. Below
mwedium in sise, but its excellent cracking and fine dessert qualities
make it promising for the North.

Pabet.—Ocean Springs, Mississippi. A large, rather thick-shelled
sort with s very plump and attractive kernel of excellent quality.

Post (syn., Post’s 8elect).—Milburn, Texas. Nuts and seedling
trees were widely disseminated for several years under this name,
st first from a tree on the Colorado River bottom near Milburn,
Texas, later from other trees nearby, and still later from the
Hollia' tree in the same county. The nut of the original Post tree
is of medium size and very attractive appearance and thousands of
seedlings from it have been planted throughout the South, but
peither the variety nor its ings are now propagated.

Rome (syna., Columbia, Columbian, Century, Twentieth Cen-
tury, Pan of
Louisiana.

the Coast, Southern Giant) (Fig. 2833).—Convent,

ns. One of the largest varietics and for several years the

most widely exploited, but now practically di ed by planters.
8hedl thick and el frequently defective.

. Ruaedl (Fig. 2833).—Ocean Sgrings, Mississippi -
sised comical put with very thin shell. Quality excellent when well
filled but often faulty. Tree slender and tender but very produc-
tive along the Gulf Coast of Mississippi.

2.
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San Saba (syns., Papershell, Risien's Papershell, Royal) (Fig.
2834).—Though small, its th of shell, pl and t
ness of kernel make it a highly desirable nut where it succeeds.
Tree a vigorous, though slender grower; very productive; scabs
badly in eastern districts.

. Schley (syn., Admiral Scbler) (Fig. 2834).—Pascagoula, Missis-
sippi. One of the most widely successful commercial sorta. Nut
ﬁ:;:rauy large, with thin shell and plump kernel of llent quality.

pendulous in habit but vigorous and productive.

Sovereign (syn., Texas Prolific).—S8an Saba, Texas. Seedlmg of
San Saba, larger than the parent, with somewhat thicker shell.
X’iery pro&ucuve in Texas but susceptible to scab in eastern dis-

cts.

Stuart (syn., Castanera) (Fig. 2834).—Widely planted and
generally productive. Nut large, filling well but rather difficult to
crack and, therefore, less planted as a commercial nut than formerly.

Success (Fig. 2833).—Ocean Springs, Mississippi. A large nut
with a relatively thin shell and plump kernel.

Teche (syns., Frotacher No. 2, Duplicate Frotscher, Fake
Frotacher, Spurious Frotscher) (Fig. 2834).—Probably a seedhﬁ
of Frotscher, mixed with that variety in nursery and &nem inat
as Frotscher. Rather small and not of high quality, but very pro-
ductive throughout the southeastern states,

Van Deman (i , Mire, Duminie Mire, Paragon, Bourﬁeois)
(Fig. 2834).—A Iarge to very large nut, cracking well, with Q,ump
kernel of high quality. Widely planted in lower ississippi Valley
and Gulf Coast sections. Subject to scab f er east.

Hybrids.—Numerous hybrids of C. Pecan with C. laciniosa and
C. aquatice are known some have been named and propagated
in a small way. Of these the McCallister (syn., Floyd), fo near
Mt. Vernon, Indians, is a very large nut, probably the largest
nal tree has for many years failed to
lump kernels and top~

known hickory-nut. The origi \
mature more than a small %roportlon of

grafted trees of the variety have exhibited the same ees, 50
that it cannot be regarded as of commercial value.
Literature.

Books and bulletins have been published on nut- and
pecan-culture and varieties. Some of the works are:
“Nut Culture in the United States," Division of
Pomology, 1896; “The Nut Culturist,” A. S. Fuller,
1896; “Nuts for Profit,” John R. Parry, 1897; ‘“‘Pecan
Culture for Western Texas,” E. E. Risien, 1904; ‘“The
Pecan and Its Culture,” H. Harold Hume, 1906;
“Pocans,” J. B. Wight, 1906. Detailed historical
accounts and descriptions of forty of the best known
varieties, with colored plates, occur in Department of
i&gr;culture Yearbooks for the years 1904-1909 and

912.

The following bulletins on the gecs.n have been
issued: Florida i}xperiment Station Bulletins Nos. 54,
57, 85; Texas Experiment Station Bulletin No. 69;
North Carolina Department of Agriculture Bulletins
Nos. 30, 156, 224; Georgia State College of Agricul-
ture Bulletin No. 82; Georgia Experiment Station
Bulletin No. 116; Bureau of Plant Industry Bulletins
Nos. 30, 251; Farmers' Bulletin No. 700.

Wu. A. TAYLOR.

PECTINARIA (comb-like). Asclepiaddcez. The genus
a8 described by Haworth, not of other authors, com-
prises succulent leafless herbs: sts. tufted, usually pro-
cumbent, acutely, obtusely or obscurely 4-8-a.ng‘l)ed:
fls. small, solitary or in fascicles in the grooves or on
the sides between the angles; calyx 5-parted; corolla
small, budlike, with a short cup-shaped hemispheric
or broad and shallow tube and 5 lobes connate at
the apex; corona double, outer cuplike and variably
cut into 10 to numerous teeth or of 5 minute lobes,
inner of 5 lobes incumbent upon the backs of the
anthers or erect and about equaling or longer than them
and connivent-erect over them; filaments of the sta-
mens connate, forming a tube around the ovary and
adnate to the dilated top of the style: follicles narrowly
fusiform, glabrous.—Five species, all S. African. The
following species have been intro. at Kew: P. saz-
dtilis, N.E.Br. Sts. acutely 4-angled, with flat or
slightly concave sides and distant acute deltoid teeth
along the angles: corolla broadly ovoid or subglobose,
covered with fine hairs on the inner surface, blackish
purple or purple-brown. P. asperifdlia, N. E. Br. Sts.
cylindric, with 6-8 series of closely piaeed tubercles:
corolla papillate outside and within also pentagonally

subglobose, with the papille on the inner surface
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covered with short spikelike dull purplish
outside, the whole ace inside f white, dotted

with crimson. F. Tracy HUBBARD.

PEDDIEA (named after Major Peddie). Thymel-
adcez. Glabrous shrubs, hardy in the extreme 8o
of the United States.

Leaves sparse, subcoriaceous or membranaceous:
fis. yellowi n, in peduncled umbels at the ti
of t.he branches, pedicelled, perfect; penanth-tu
cylindrical, lobes 4 (ra.rel{ 5?), short, spreadm
mens 8 (mrely 10?); disk hypogynous, cup-eiaped,
entire or toothed; ovary glnbrous or densely villous at
the apex, 2-cell lled: drupe succulent with 2 nutlets.—
About 10 species, Trop. and S. Af;

africana, Harv. Shrub: lvs poaxte ellipti
nearly sessile, glabrous: fls. in termmalp gels.
tubular, 14-44in. long, 4-5-lobed, the lobes revoluw.
fr. a drupe with 2 stones, ovoid, ‘about 1 in. long. 8.

Afr. F. Tracy HusBaRD.

PEDICULARIS (from Latin for louse; application
not evident). Scrophularidcez. Lovsnwom' Herbs,
mostly perennial, sometimes planted in grounds for the
ahowy ikes of flowers and often finely cut foli:

y erect, ogldy seldom annual or bie : Ivs.
a.ltemate or whorl (sometimes oppomte), ra.rely sub-
opposite, 1 to many times pinnately divided, rarely
merely dentate: fls. purplish, red, rose-color to white
in spring and summer, borne mostl in a terminal
bracted spike; calyx anteriorly cut variously 2-5-
toothed, sometimes also riorly; corolla 2-i y
the up g:r one (or gslea) with or without a long Ee
the t drical; stamens 4, didynamous: caps.
ovate or lanoeolate obhque seeds usually few. —There
are about 250 species of Pedicularis in many parts of
the northern hemisphere (a few S. American), many of
them arctic and alpine. Thirty to 40 are native in the

283S. Pedicularis Grayi. (X})

subesoent spike 10—20 in. lo;

PEDILANTHUS

U. 8., and the genus has a large extension in Asia. They
are little known as garden plants, not being really
domesticated. Some of them are adaptable to banks
and borders, and others to rock-gardens and alpine
work; some are swamp plants. They are likely not to
pemst long without renewal, as they appear to be par-
tially parasitic and may require a particular host plant
Prop. by seeds and dmswn The following A.mencan
species a.re

A. Lvs. undwtded galea long-beaked.

racemdsa, Doy, eﬁl” Height 12-18 in.: sts. leafy and
simple or branched: Ivs. lanceolate, undxvnded minutely
and doubly crenulate: ﬂs white; ga.lea (upper lip of the
eorolla) mth a lo (fém long), circinate-in-
curved, nearly xeaglgung the lower hp Colo. to Brit.

Col.; subalpine.
AA. Lus. variously divided: galea with very short beak or

Gr: . Nels. (P. prooéra, Gray). 2835.
Robus{" 1344 ft. gh, leafy: lvs. pmnatell;isdxvlded
the segms. lanceolate and pinnatifid and the lobes again
dentate or cut, the radical lvs. 1 ft. or more long: fls.
sordid yellownsh and greenish striate, in a dense-fld.
, the galea not beaked;
-bracts long. Mountains of olo. and New Mex.

lanceolata, Michx. Swamp LouseworT. Glabrous
or nearly so, 1-3 ft. high, simple, or branched above:
lvs. alternate and opposite, pinnately lobed, upper ones
sessile: fls. yellow in a short splke racts shorter than
the fls.: caps. ovate, scarcely longer than the calyx.
Aug ~Oct. wamps, ‘Conn. to Man., to Ohio and Neb.

canadénsis, Linn. Woon Bz'rom The common
American lousewort, {umore or less hairy: sts.
commonly tufted, }{—1 14 ft. high: lvs. mostly alhemate,
oblong-la.noeo]ate pinnately parted, all but the up
most petioled, the lobes oblong and obtuse, inc or
dentate: fls. yellow or reddish, rarely white, in a short
spike that elongates in fr.: caps. lanceol ate, 3 times as
long as the calyx. Apnl—June Dry woods and thickets,
gcﬁuScohatoMan ; south, Fla. to Mex. B.B. 3:1886.

P. cirvipes, Hook. f. Sts. 1 ft. long, very slender and curving:
lvs, fuapmh:malulou. muﬁd the lobes 3 or 4 pairs

and incised: rose~colos , the stalks
recurving in fr. Himalaya, 10,000 N . 7735.—P. Jotidsa
Linn, 8ts. simple, 1-3 ft.: va. pmmuﬁd the scgms. lanceolate and

toothed: fis. cream-color, in a dense spi ea very blunt. Eu.

Gn. 62, p. 97.—P. méllis, Wall. Annual, ft., strict: lvs. all on

the st., ovat.e ot oblong, s uﬁd t.he wmns. and crenate
or pinna ?lkﬂ 6-16 in. long.
Himalays, Tlubet 10.000-14.000 ft 4599. J.F.2: 166—

P. Scéptrum-Carolinum, Lum. St. fevl'-l 34 ft.: lva.
the lobes ovatekmgh ule: e
interrupted spike, the lower

—P. s 'gtha Don. S8ts,
lvs. radical, linear-ob

and
in terminal racemes, the ube 1-6 times as long as calyx.
Mghmuunto'ﬂnbet.

PEDILANTHUS (Greek shoe-ﬂower) Euphorbtdm
SuippER PuAnNT. Birp Cacrus. REDBIRD CactUus.
SuipPER SPURGE. JEW Busn. Low tender cactus-like
bs, grown in collections of succulents. )
Stems thick and fleshy, juice milky: lvs. alternate,
often rudimentary, the midrib thickened and often
keeled below: of terminal or axillary cymes; the
fl. and fr. characters as in Euphorbia, but the involucre
with a deep fissure and a short spur on the upper side,
t,he spur containing the glands.—About 30 species in
Amer. Prop. and cult. similar to the succulent
eupﬁorbms See Millspaugh in Field Museum Nat.
Hist., Publication 172, 1913, for a revision of the species.

A. Lobe of the involucre above the spur entire.
tithymaloides, Poit. (E’uphérbna tithymaloldes, Linn.
E. canaliculita, Lodd. E. carindta, Donn). St. 4-6 ft.
high: lvs. dark ovate or oblong, acute; midrib
keeled below and dentate involucres bnght red or

te: fis. golden yellow, 1 in. ong.u:an
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igh or or

ear-oblong, pinnatifid: fls.
oorolla-t;
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purple, }¢-3{in. long, in dense terminal cymes, glabrous
mside and out; icels of the stamens hairy, of the
ov% smooth. to Venezuela. B.R.837. L.B.C.
8:727. B.M. 2514.—Two varieties are in cult., cucul-
latus and variegdtus, Hort., both with white-bordered lvs.
ifdlius, Poit. Sts. green, glabrous: lvs. few,
c -ovate, obtuse: cymes terminal, open; tube
involucre hairy on‘lg within; pedicels of both st
and ovary hairy. W. Indies.
AA. Lobe above the spur 2-parted; bracts of the infl.
aphfllus, Boiss. Branches slender, leafiess:
terminal; the pubescent peduncle attached at th
of the involucre, which is hairy within; pedicels
stamens and ovary glabrous. Mex.—Intro. as
yielding plant.

macrocéirpus, Benth. Shrubby: sts. whitist
minute: cymes open, few-fld.; peduncle attached
center of the involucre, pedicels glabrous. W. B

J. B. 8. Nor:

PEDIOCACTUS (plains cactus). Cactdcez. Glc
resembling in habit and flower the so-called ma
larias: fis. small, with a rather indefinite funnel-¢
tube; petals pinkish, broad; sepals smaller ths
petals and duller in color; bracts ol% colr(ﬂlsl,-tub
stamens numerous; ovary green, nearly globular,
without bracts (rarely 1, otherwise naked),

:&x with a truncate or depressed scar left by
the deciduous corolla: fr. dry, greenish, burstin
y; seeds dull black, tuberculate, keel
on the back, with a large sub-basal hilum. The
fl. originates just above the spine areole on
the very young tubercles, and therefore this
genus belongs to the Echinocactus type rather
than to the so-called mammillarias. The seeds a
of the Echinocactus type,

Simpsonii, Brit. & Rose. Subglebose or de
turbinate at base, simple, often clustered, 3}
diam.: ribs 8-13, only indicated by the spiral ar
ment of the prominent tubercles, which are
long, somewhat quadrangular at base and cy
above; exterior stes 20-30, slender, rigid, st
whitish, 1¢-14in. long, with 2-5 additional shor
ceous ones above; interior spines 8-10, stouter, )

I;gh_ ;snd r(laddmh br;)r\:ln or bmk uboveh:re;b-s;)sr;
sin. long; no y cen spine: fls. 3{-44i
and nearly as broad,“yellowmh' green to pale |
Mountains of Colo., Wyo., Utah, and Nev.—Th
cies does not grow well in cult., although it
quently intro. This is the species which fon
“snake cactus’ or “brain cactus” often seen in ¢
J.N.R

PELARGONIUM (stork, because the fruit is lo
glender like a stork’s bill). Geranidcez. GERAN
gardens. PELARGONIUM. STORK’S BiLL. Many kinds
of pot-plants, popular for indoors and for bedding; and
some of them much planted permanently out-of-doors
in California and elsewhere; flowers showy.

Plants of various habit: some are fleshy and tuberous
and are treated as succulents, but those commonly

wn are erect or trailing leafy herbs or woody below
%:))met-imes shrubby) with sts. somewhat soft and suc-
culent or small and firm: lvs. mostly opposite, entire
to decompound, stipulate, the foliage often strong-
m‘t;d;gﬁ mostly umbe(-like, on axillary peduncles;
fls. i , the petals 5 (rarely fewer by abortion),
the 2 upper usually larger and more prominentlr
colored, the lower mostly narrow and rarely very small,
the colors pink, red, purple, white, sometimes yellow,
often attractively blotched or veined; calyx 5-parted (or
the sepals said to be connate at base), the uppermost
m. produced at base into a slender nectar-bearin,

e or spur adnate to the pedicel; stamens 10, o
which 7 or less are anther-bearing and fertile: fr. of 5
valves, each 1-seeded and separating from the beak-
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like apex mostly by coiling and more or less hygro-
metrically.—Nearly all the pelargoniums are from S.
Afr. All the species mentioned in this article are from
that region, unless otherwise stated. Harvey, in Vol. I
of Harvey & Sonder’s Flora Capensis (1859-80), admits

2836. Pelargonium inquinans (and a variety of it) as figured
by Dillenius in 1732.

163 species; and his descriptions are followed closely in
the cﬁea.mctcrizations of species given below. Knuth,
the most recent monographer (in Engler's Pflanzen-
reich, IV. 129, 1912), admits 232 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>