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GR PE GRO I G I THE 0 TH.

INTRODUCTION.

Grapevine grow well in all parts of the South, and with r a onable
care they never fail to produce abundant crops. The grape may, there
for ,be et down a among the mo t ati factory fruits grown in thi .
section. rape ripen at a ea on when other fruit are car e; th ir
acid flavor i peciallyagree ble in the warm day of July and ugu t,
and they can always be old at a fair price. In the outh the vine are
never injured by evere freez ,and therefore ne d no winter prot 
tion. Occa ionally a late pring fro t de troy the early bloom , but
never hurts the vine enough to prevent i be ring a fair crop of fruit.
Few fruit· bearing plant are Ie particular about the il in hich
they grow and few will yiel 0 much fruit in proportion to th I nd
they 0 cup and the labor they require. ild rape are abund nt
in the ood throughout th entire region and wh rever gra < re
found growing wild the cultiv ted vine are ure to ucceed. here
i no part of the outh her grape of fine qu lity can not b
in ufficient quantity for home u e, and in many part they
e c edingly profitable market crop.

lthough grape ill grow luxuriantly and bear heavy crop with
ery little ttention, till they do need om intelliuent care, . nd ith

out it they e nre to pro e di appointing. The a to 1 ork of c rin
for the vin i not eat and th method which hould be follow
are imple and e . y Ie rned. The d velopment of new varieti h
ma e the production of go d fruit much more nre than formerly' he
introduction of impro d form of tre.llis h m prnnin aery
imple op ration· and u c ful metho of pre entin 10 from

in c an fungi r no ell kno n th t gr pe honId h e
prominent pI 'e in ver garden. In th followin u p g ar gi en tb
method hich outh rn ro er have found ~o t ti f: ctor kno l-
ed e of hich it h hop rna pr e u ful to tho ho wi h t

P in . mall ay for t1 mil u e or mor 1 rgeJy fot' market or it r
ine m kiug.

6
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LOCATION AND SOIL.

The vineyard site.-When grapes are to be grown extensively the
location for the vineyard should be cho en with care; but when only a
supply for home use is wanted, the vines will naturally be planted in
orne convenient place near the house, and additional labor will be

made to compensate for any deficiencie in the soil. Other things being
equal, a gentle slope to the south and ea t is to be preferred for a
vineyard because it favor earlier growth in the spring and earlier
maturing of the fruit. If practicable, the vineyard should be arranged
with the rows of vines running north and south, so that the tops of the
vines will shade and protect the main stems and roots from burn and
sun cald. The lope of the ground should not be '0 teep as to cause
wa biug, but should be sufficient to carry off' surplus rainfall promptly.
Steep hill ide are often recommended a good vineyard site , and in
some parts of the country they are desirable location ; but, with the
rainfall a heavy as it i in most part of the South, uch locations
require too much labor in terracing and in repairing damages from
heavy rain to be profitable. Perfectly flat land are equally objec
tionable, because where the oil does not have quick and thorough
drainage the vines make an unhealthy growth, and the fruit i poor
in quality. hen the fruit is to be grown for market the vineyard
should be very near the hipping depot, a the expen e and delay of
hauling even a short di,tance are item of con iderable importance.

The question of soils.-Grapes will grow on any oil which i uited to
the growing of peache. The be t oil i one which i fertile, but not
e ce ively rich; which i loose and ea ily worked, and which i. under
laid by an open and porous ub oil. either thrifty vine nor heavy
crop of fruit c n be produced on a sterile soil. On the other haud if
the soil be too rich, containing an exces of humus and nitrogenoo
material, a i u ually the ca e with creek bottom oil, the vine will
make a rank growth, but the fruit will be small, imperfect ur, and
lacking in flavor. The pre ence of lime in the oil i alway ben ficial.

The character of the ub oil al 0 i very important. The urface oil
i ea ily changed nd modified by cultivating and fertilizing, but the
ub oil ill remain practically unchanged. the root of the vine

are ea ily injured by exc ive heat and drought or by t nding water,
the ub oil honld be of uch a texture that the root can penetrat
b low the reach of inten e heat, and till not nffer from too much
moi tur . en the ub oil i 100 e and porou it not nly permit
urpln w tel' to pa down through quickly but it a1 0 a i t the

water from below in pa ing b ck to the nrf: ce in time of drought,
thu curing to the vine the con tant and uniform upply of moi tur
e enthl to it healthy growth. oil underlaid with hardpan, tho e
which are inclined to a h badly, and tho e which are not naturally
well-drained hould lway be avoided when I ting a I tiOll for an
exten 'ive vineyard.
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PROPAGATIO .

Originating new varieties.- rapevines are propagated by eed ,la er
and cuttin and by grafting. Propagation from eeds i employed
only for tho parpo e of originating new varietie. eedling grape
vine may differ widely from the parent tock, and from ea h ther,
even when the eed are from a ingle cIa tel' of grape ; they require
a lOTIO' time to come into bearing; and their fruit i u uan inI' riol'

to that of orne of the e tabU hed varietie. everthele 'O' it i b the
rai ing of eedling that all new varietie are originated and th man
who grow a hundred eedling vines feel amply repaid for all hi' l~ uor
and trouble if he find among them £ ingle one which produce gral
of uperior quality.

Although propagating grapevine from eed i rarely profitabl the
work i of inten e intere t, and it i the only mean by which n wand
better varietie can be ecured. As work of tbi kind belong t
nul' erymen and experimenter rather than pI' ·tic I grap gro 1',

a full treatment of the method i unllece ary her.
Layering.-All varieties may be propagate I by I y ring and rn~ ny

vari tie, e pecially tho e like orton, C nthiana cupp rnOll ~ nd
other hard- wooded ort of the Ae tivali and Rotundifolia cIa an
not be ea ily propagated by any other mean. Layeriu "hollltl b
done .ither in early prilJ or h te in the ummel', the pring I~ rinO'
bein the more economical and ill£ hu 0' the better plant. For prinO'
layeriug a tren h of 2 or inch. in depth i dug, ~ nd' can of til 1£ t
et on growth i laid into it and fa ten d in place with a few 0 I n

or wire peg. hen the young hoot irom thi. can bave ill d
growth of from 6 to 12 incbe ,the trench h uld b filled with fill oil
well tramped in, and th hoot' tied to take to ke p th m out of tb
w Yof cultivation. \ Th n treated in tlli way the can laid in the
tr ll'h will 11 ually m£ ke both hoot and r ot £ tech of th co l' d
joint, and 0 make mallY n w vin a there ar h t '. he
tr nebe hould be made len thwi -e of th l' ,0 th ill b out of
of the wyand in di ging the YOUDO' vine hould 1> p£ ,t Y
cuttiu the cane ju t beyond the hoot u l' t the I l' nt in.

L· erin ill y b done in mid ummel' by b ndinO'd \ n ~ nd co, riD
h t of the pre ent a on ro tb, bllt it i not often po ibl 0

ur more than one or t 0 new in from a'll boot. If tb I . r
ill i done v ry I te in th on i i < f l' to cu a tOll ae on one
.. ill of the hoot'\ hich i bllrie<l ID< kinO' th tOD u an in -h or w in
I Hoth' nd ~ ut on -third the thi kn of the hoot a l' ot will
tart mol' quickly from u'l1 £ ut tufa th 11 h re th

unbrok n. ben reat ({ in thi ill llll l' ill' U i ti ill ill4 ke
trong r ot by prinO' v It 11 11 the l~ rinO'i dOll a 1 te a p-

temb ). or tobel'. ropag£ ti II by l~ rillO'i mol' ur 11:: n b cut-
tin ,~nd it i oft n mol' on nient and ry \ h n nl • Ii \
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new vine are wanted. It ha the further advantage of being practi
cable in ummer when cutting' could not be made to grow.

Plants grown from layer are not 0 convenient for handling and
planting a are tho e grown from cutting, but there eems to be no
diflerence in the growth or productivene of the matured vine.

Cuttings.- hen vine can be grown from cntting', it i the imple t
and easie t method of propagation. Cutting of the Labrusca, Riparia,
and orne of the softer-wooded e tivali cIa e, root very ea iIy.
Outtings hould be made a oon a convenient after the leave drop
in the fall, and hould be made from trong and well-ripened wood of
the pre ent ea on growth. Each cutting hould have at lea t three
joint., and should be from 8 to 12 inches in length. The cut at the
lower end hould be made ju t below a joint, a in fig.!, a, or the cut
ting should have a short heel" of old wood, a in fig.!, b. The latter

FIG. 1.-Grape cuttings.

form i the better, but of cour e only one uch cu ting can b made
from each hoot.

The top of the cutting horrId be an inch or two above the upper
joint, and, a a matter of convenience ill handling and plalltinO' the
cntting hould be of n rly eqm I length. The may be planted a
oon a made or may be tied in bundle and buried in well-dr ined
oil until pring. The m king of uttin III y be deferr d until I te

in , inter if 11 ary but they are much b tOOl' if made arlieI'. h n
made in h fall or early wint r th y have tim to become 11 ~ l-
Ion ed and 0 re more nr to form root' and row promptly a oon

the oil ome ~ rm in h pring than h II made 1 ter in
ea n.
Cutting honld be pI nt in 10 e, riel}, nd Ii ht oil

the prinO' a th ground i in condi ion for,. orkinO'. iO' a V- hId
trench, making one i e tr ight and mooth and trifl Ie ban be
I ngth ofthe cutting in depth. Place the cuttinO' about.oJ inch 1art,
again t the mooth ide of the trench, car fully pr the lower nd of
ach firmly into the oil, n hav th top about ven ith the urfac

of he ground. Fill the trench n ar} half full ith fine oil nd thell
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tramp thoroughly, throwing the whole weight of the body on the heel
o a to pack the soil very clo ely about the lower end of the cutting .

Then fill the trench fnll, tramp again, and finish by drawing in 100 e
oil to leave the surface level. As much of the succe in growing

cuttings depend on having good oil packed very clo ely about the
lower ends, pecial care should be taken ill that part of the planting.

CuttinO' may be planted more rapidly and more ea!i:ily by imply
opening the soil to the required depth with a pc de, and pu hing them
down into place and then tramping the oil ba~k again t them, but
when planted in that manner it i impo ible to ecure uniformly clo e
contact between the soil and the lower end of the cutting ,and nc
ce is much Ie sure. When properly made and planted in good oil,
at lea t 90 per cent of the cutting of uch varietie a the Concord
and iagara will grow; but of some other ort like orton and yn
thiana, not more than 10 per cent can be expected to make vine .
The row of cuttings hould be at lea t 4 feet apart 0 a to give
ample room for cultivation, and by the end of the ea on the oung
vines honld have made a growth of from 2 to feet or even more.
They win then be ready for planting in the vineyard at any time after
the fir t fro t in the fall, or they may remain in the original row until
'pring. Thi i the mo t common method of propagation, and fully
90 per cent of tbe vine old by nul' erylUen are rai ed in thi w y.

Grafting.-Grafting require more time and i more difficult than
ither I- yerinO' or making cntting , and i practiced only in p cial

ca,e. Vine which make only a weak ~owth or which are ubject to
disea e when on their own root, often make a more vigoron growth
b ar more freely, and are better able to r i t di ea e when graft d onto
tock of tronger 9-nd more re i tant varietie. Vine of many varie

tie which an not be grown from cntting are ea ily multiplied by
grafting. ew varietie can be brought into bearin more quickl and
worthle s or nnde irable ort an be changed into mol' valuable and
productive pI ut' in a inO'le year. hile graftin' i not a omm n
or profitable method of propagating vin for ale, the practice i one
, hich may often be u ed by th fruit O'rower fA> hi l' t adv nt g .
The work may be done at any time durin the prin fr m h time
when the bud on he tock begin fA> well until th ne hoot ar

veral inche in length, and i more nr to b ncce ful h n th
, ( P i flowing omewh t freely th n when done e rli r in tb ea n.
'1'he cion however hould be cut durin the int l' an bnri I
,'lladed place, here they will remain dorm nt nntil nt d for u .
vine an inch or more in di meter are commonly n d a took and
the ion ar in ert d near, or Ii b Iy below be orf: of th onnd.

~fting hi el uch can e nght from an T d m n fin-
toothed a 1air of pruning he l' nd harp knifi ar the 1
wbich are n d d in tb work.

~ 'ion hould b from t 16 illcbe in] ngth-tb I ngth d p nd-
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iDa' n th ize of tbe t k-of well.ripened, hort-jointed wood of the
pre iou ea n' growtb, and honld have three or more buds. The
to k hould be a ed off at the lowe t point which will Ie ve an inch

and a half or two incbe of traight-grained w od in which to in ert
the ion and should then be plit down the center by u ing the
broad part of the chi el. When tlre tock ar more than n inch in
die meter it i-better to put two cion in each. The lower end of the
cion i cut to tbe hape of a lender wed e a long a the plit in the

• tock a bud being left at the upp r end of the wedge on one ide.
while the oppo ite ide of the wedge is made lightly thinner. The
plit in the 'tock i pried open with the wedge end of the chi el, and

the cion are pn hed down into place, one on each ide, care being
taken to make them fit clo ely. The bud near the lower end of the
scion hould be on the out ide, bout even with the top of the tock.

pecial care hould be taken to make the inner b rk of cion and tock
come together, a it i elong the line of inner bark that the two make
the fir t union and the uc e of the work depend largely on bring
ing them into clo' contact when the graft e in erted. Tbe tend
ency f the plit tock to pring back and clo e up the crack when the
chi el wed e i remov d, i u ua11y ufficient to hold the cion in
pI e. Grafting wa hould not be used a the tock will have an
ex e of ap which IDU t be allo ed to pa out into the" il or it will
be om oured and kill the -ion. If tying i nec ary two or three
turn of re ffia bark or lJarrow trip of cloth will b bett r thHn
twine, the latter fteu ut iuto th bark wh n the ood begin to
well.

h n the tock ar mall, an inch or Ie in diameter, it i n ually
better to in ert only one cion, aud th tillY be pI ed a de crib d

bo ,or in a long, lopin~ 'ut mad by a heavy knife or the pruning
hear in one ide of the tock jll t below here it wa cut 0 '. Tili.

cut bonId be malIe a mouth a po ible, and the lower end •hould
each nee rly or quite to the middle of the tock. The inn r b rk of
t k cn<l cion honl<1 be joinetl ev nl a pile. raft

III rte 1 in thi ay on ill II tock are fer if tie .
h n th gr f ere in pI e fine oil honld b urc wn

th m 0 to 0 er all c ping he I p r nd of io
firmly th t it ill not dry out r pidly or b w be do n by r in.

Th graft will b till e r protec if 6·inch flo er po i inv rt d
ov r th top f he moun. r rnn t be taken not to nd or I II

the cion in dr in p be oil.
t t1l im f graftin c t· k hould b driv n by th ide of t'b

took, end, hen the new hoot appear, hich In y b in fe
or not until mid umm r, b y hould be ti doth yen not r kell
off by he wind. If b th cion gro the w: ker on bould b ut
away cnd on t 0 or three of th troD e t boot from the oth r
(th number del ndin on th m h d ftr iuin to b fi no e ) h uld
b I- pt ti~d to th te k, A II nth r •h t ell c • ny pr 111
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n a theyrem ved

it are made ·th cion
hoot will n n lly be r ~ fi w cln te of

th gr ft, h uld

SELECTION OF VARIETIES.
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Moore Early,Oatawba, and others are arnona' the be t; but farther
south, where the wild Labrusca is unknown, they are Ie de irable.
They become Ie s valuable the farther they are removed from their
place of origin, and, in the extreme South, they are weak in growth,
short-lived, and uneven in ripening their fruit. While many of the
varieties which succeed well in the extreme South are derived more or
les from Labrusca, nearly all have been derived in part from some of
the specie native to that region. In the Carolina and inthe mountain
region of northern Georgia and Alabama, many of the pure Labru ca
varieties do well, but farther south and outhwe t they are generally
un ati factory, while those varieties descended from Lincecumii or
Bourquiana blood are usually long-lived and prolific. It is uch a well
established fact that much of the whole character and u efulne's of a
variety depends on its ance try that many nul' erymen now give the
pedigree of each variety in their catalognes, a practice which i of great
a sistance to the purchaser in making a selection suited to his particular
locality. .

Varieties for the South in general.-The specie which have been mo t
prolific of varietie suited to the Southern climate and oils are Rotun
difolia, nlpina, Riparia, Bourquiana, and Lincecumii, though a few
good sorts have been developed from Cordifolia, Ae tivalis, un on·
iana, and others. A few valuable varietie have been produced from
hybrid of variou pecie with the Vinifera or European grape, many
of them giving fruit of very high quality, but the vines are u ually
short-lived, and the clusters uneven and unattractive in appearance.

o one variety of grape is uited to alllocalitie , nor does anyone
variety cover all the need of any locality. Few varietie are in their
prime of fruiting more than ten days or two week, hile the time
between the ripening of the earlie t and the late tort i more than
two months. Every vineyard intended to produce fruit for home u e
honld contain early, medium, and 1 te ripening varietie even when it

con i t of only three vine . hen a dozen or more vine are planted
the election of varietie hould be uch a will not only give a ucce ion
in ripening, but fruit of different flavor and qualities at each ucce-
ive period. It requir no more room, labor, or expen e to plant and

care for a vineyard which will Yield fruit con tantly during two month co

than for one which mature all it fruit within two week. Tho e who
plant for hipping to a di tant market or for making wine will u lJally
find it better to grow only one or two varietie ,but for a local market antI
for home use the larger the a ortment of good varietie the b tter.

The number of good varieties is now so large and the characteri 
tics of the different kind are 0 varied that it i not difficult to cure
ort which will be healthfu", vigorous, and prolific on every fertile
oil, though, a already tated, the choice of varieti honld be gov

erned by 10 ality oil and the u e to be made of the fruit. The black
axy il of Tex the andy 0 t oil of i ippi and Alabama,
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and the mountain region of Georgia and the Carolina need ery
different a ortments to give the best re uIt .

Varieties recommended for Texas.-Professor Mun on,who ha done more
than any other man in the production of new ant! valuable varieties
and for the development of intelligent grape culture, recommend the
following for general cultivation in Texas:

BLACK.

EARLY.

Champion.
Early Ohio.
Moore Early.
fanito.
ectar.

fEDIUM.

McPike.
Campbell Early.
R. W. Munson.
Ives.
Beacon.
Concord.
Jaeger.
America.
Carman.

LATF..

Lenoir.
Kiowa.

Prealy.
Dracut Amber.
Wyoming.

RED•.. . Perkins.

Brilliant.
Brighton.
Delaware.
Dr. oUier.
Delago.
Catawba.
Jeffer on.

H rbemont.
luench.

Fern.
Lao e1.
Marguerite.

Winchell (Green MOlt'nta', ).
Diamond.

'WHITE R

YELLOW.

Waupanuka.
iagara.

Rommel.
Gold Coin.
Triumph.

He 311 0 recommend Lukfata, ChampaneI, Oktaha, and Elvicand as
being e peciallyadapted to black waxy, dobe, and chalky oi ,ha ing
a their fOtDdation the native u tang and the Champilli of the chalk
hill of outhwe tern Texa .

Varieties recommended for northern Jllississippi, Louisiana, and Alabama.
On the cl y oil found over roo t of the upland region of northern
Loui iana, Ii is ippi, and Alabama the varietie named in the follow
ing li t are generally very ati f ctory:

E RLY.

/

Ioore Early.
lcPike.

BLA K _••. _ hampion.

DI f.

Beacon.
Concord.
Carman.

ora n.
Iv .

LATE.

Ja ger.
Big E tra.

ra. lunson.

I
Pr ly.
W omin .

RED. - - - -' - P rkin .

{

~ inchell (Green [0 ntai ).
~ roTE OR Di mond.

YELLO .

Brillian .
Del war.
Brigh n.
Lindley.

ira.
Empir tat.
Romm 1.
Gold oin.

Jeft on.
Her mont.
Fern.
La n.

Triumph.
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Varieties recommended for Georgia.-Tbe t te Horticultur. 1
of eorgia, in it report for 1 9, recommend the followin for
en] i ion i 11 t a

o'i ty
neral

BLA K ••.••

EARLY.

Hartford.
foore Early.

I DIU f.

Cone rd.
lv.
Worden.
Lenoir.
Clinton.
1:errimae.

Wilder.
Welcome.

LATE.

orton.
Rerbemont.

RED .•.. __ .

Delaware.
Perkin.

Catawba.
Diana.
Berekmans.
Lindley.
Salem.

WHITE OR
YELLOW.

Diamond.
Dnehes .

ia17ara.
Elvira.

issouri Rie lin
oah.

Wa hington, Lady.
Triumph.
" ylie.

Goethe.

linton, on
ar Ivira,

b v itb the
Brighton Bril-

or the mountain region of Georgia, Brjghton, oncord, D la are,
I ve, iagara, and orton are pecially recommended.

Varieties for shipping, for wine, and for table use.-Tbe better varie
tie for hipping, a given by the me report, in order of maturity are
Diamond, oore Early, Brighton, Ive , Del ware, iag a, Concord,
Perkin , and Diana.

~ rietie re 0 mende for win
cord, I ,Thorn i onri Ri

rren, nd 0 b.
The Georgia E perimen t tation, in it

the following varietie enumer
For hipp 'ng: oore Early
arman.
For table 01· local market: II the varietie

addition of Pre ly, inchell (Gre [0 ntai
Iiant mpire tate, and oetbe.

For 'l ·ne: Goethe, i ouri Rie ling, Elvira tawba H rb -
mont Del are cuppernon, orton, Cynthiana, Cunnin bam, Ie,

oncord, and Thoma .
arietie of the Scnppernong family including Thoma , Flower ,

Tenderpulp nd other horrId be planted in every vineyard on h of
I titude 35°, and r p ic II valuable alon the nlf 'oa t from T c
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to Florida. The yin ,~ O'row witlJ very lit 1e care, and the fruit rip n
very late after rna t other varieties have eli appeareu..

The for going li tare sugge tive only; they fall far hort of includ
ing all the varietie which are of value in any of be re ion named.
While tlJe varietie given are very uniformly "ucce ful in the ection
for which they are recommended, each section ha many localiti in
which many other orts are eqnally valuable. The intending plan r
honld alway examine the vineyard of bi own immediate neighbor

hood before purcha ing hi vine, a tbe information gained in that
way will often be advantageou in enabling bim not only to decid
wbat varietie to plant, but a1 0 to avoid varietie which are not likely
to be ati. fa tory. If for any rea on the planter can not be rea onabl
sure what varietie will probably ucceed in hi locality, he may ery
afely trnst the selection to the neare t reliable nnr eryman. The man

who only wi be to be nre of baving a npply of good fruit will do
well to plant only varietie of e tabli bed merit. The ~rowingof new
varietie from eed, and the te"ting of the core of new ort which
are introduc d each year, may well be left to the experim nt. tation
and to nell profes ional fruit growers a llave time and money for work
of bich the result ~ re so uncertain.

PLANTING, CULTIVATING, A D FERTILIZING.

hould be
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growth, be ide doing much to in nre them against snffering from
dronght.

Distance apart of vines.-The di tance between the vine" hould be
omewhat greater than is recommended for northern vineyards, a the

longer growing sea on produces a heavier growth, and it is never
profitable to crowd the vines too closely. The rows should be at lea t
feet apart, and the same distance between the vines in the rows i close
enough for uch moderate growers as Delaware, Elvira, and Gold Coin.

ine of the tronger growing varieties like Concord or Carman should
be at lea t 10 feet apart; 12 feet is none too wide for such rank growers
a Fern, Lan sel, and Herbemont. Some give the stronger vines as
mnch a 16 feet and find that distance none too great on good oil.
Vines of the Scnppernong family honld never be crowded, and 8 by 16,
or 12 by 12 feet is close enough for them.

Planting.-Only strong, one-year-old vines from cuttings or layers
should be n ed for planting. Two-year-old vines are usually larger and
heavier, but do not often grow so well or make as good vine as tho e
planted at one year, while the three and fonr-year-old vines ometime
sold "for immediate bearing" are of very little value. It is more eco
nomical and in every way more profitable to pay a ood price for ood
vine than to use old, tunted, or nnhealthy vines which co t nothing.

The holes in which the vines are planted honld be of ufficient ize
to give room for the roots to be spread out in their natnral po ition ,
Se: y from 15 to 18 inches in diameter, and deep enough to allow the
vine to beet about two inche deeper than they grew in the nul' ery
row . Very little i gained by making the holes larger than i needed.
Where they can be ecnred, it i very beneficial to pnt a few pound of
bone in the bottom of each hole and cover them with c: little oil
before the vine are planted. It is not n nally po' ible to do thi for

large vineyard, but here only a few vine are planted to furni b
fruit for home u e a ufficient. upply can commonly be found around a
laughterbon e or in the field , and they more th(J n repay the trouble

of gathering them. 0 other fertilizer need be u ed at the time of
planting.

The top of the vine hould be cut b ck to two or three bud. In
planting, the hole honld be filled with th fine t and ricbe toil. f
the urface oil t ken from the hole i rich, fine, and mellow, it will be

o d enou h, bu if th vine' are being planted in a h I'd clay or a Ii ht
Ildy oil, it ill pay to haul rich wood oil for filling about the root.

The filling honld be pack d an tramped down firmly, and a len ler,
5-foot take et by the ide of each vine the t ke being kept in the
line of the row, 0 a not to be in the way of cnltivation.

11 the vine of each variety hould be planted together and, a
oon c tbe planting i completed or while it i in progre a complete

record hould be made, howing the location of all the vine of e. ch
vari ty.
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Cultivation.- Grapevine need no 'pecial cultivation beyond that
nece ary to keep them free from weed , and aU the cultivation given
hould be very hallow in order to avoid injury to the root. Ordina

rily the fir t working in the pring houid be done with a l·hor e
turning plow, beginning in the middles and back furrowing, 0 a to
throw the oil away from the vine. The narrow trips left along the
row hould be cleaned off with a hoe, fertilizer hould be cattered in
the open furrows on both ide of each vine, and the ground plowed
again, the soil being thrown toward the row at the econd plowing,
thu covering the fertilizer. For the later working there i nothing
better than an ordinary 5-toothed cultivator and.: n. occa ional hoeing
along the line of the row. Oultivation hould cea e when the growing
fruit begin to weight down the vine , but a soon a the crop ha
been gathered the middle' hould be rUll through with a cultivator
and the ground seeded with cowpea or crim on clover, both for their
fertilizing efl'ect and for the protection they afford th ground during
the winter.

Fertilizing.-The fertilizer hould contain a large proportion of pot
a h, with relatively small amount of pho phoric acid and nitrogen.
One of the be t fertilizers is hardwood a he , applied in the pring, at
the rate of half a bu""hel to each vine. When a few bone h ve be n
bUlied under the vines, and uch an annual application of he i
given to upply pota It, cowpea or crim on clover being rown be
tween the row , the fertilization will be ample to k ep the vine in a
vi orou and fruitful condition almo t indefinitely.

When ashe are not available any of th pot.: halt may b u ed.
From half a pound to a pound of muriate or four time that monnt of
k~ init hould be given to ea h vine ju t before the econd plowing in
the pring. hen bone~ w re not u ed at the tim of planting n
annual applic.: tion of bone meal or of acid pho phate hould be giv n
in addition to the pota h. Bone meal i u uaTIy mol' ti f· tory
and, when acid pho phate i u ed it i u nally profitabl to mi ~ it ith
about half it eight of cotton- eed m at Too much cotton- meal
honld not be used a it will timulate a too rank <Yrowth of unfruitful

wood. h re the oil i ' rich in humu , or ,her ~ thrif y fall rowth
of p a or clover i cured, very litt} if any nitrogenou 11 rtiliz I'

hou1<l be u d, but the vine ill eldom b injur b ce iv
pplic~ tion of a he ,pota halt ,~ id 1'110 pItat , or bon meal.

PRUNING.

The trainin~ ~ nd prnnin~ of l!I'apevine i the mo import.: nt it m
in their man gement, . nd it i in thi pc rt of the ork th t the gr • t
e t number of mi tak s occur, although the principl invol ed ~ r
re lly v ry imple and a ily 1 arne by any on who will gi e th m
litt! thou ht and ~ tt n ion.

...0513- o. 11 --2
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Definition of term.s.-The term commonly u ed in speaking of the
different part of a vine are a follow (flo-. 2):

hoot i a green or immature growth Ie than one year old.
cane i a matured hoot.

An arm i a cane two or more year of age, and i a permanent part
of the vine which i u ually fa tened to the trellis in a horizontal po i
tion, and on which the pur and bran he. are produced.

branch i a divi"'ion of an arm or shoot.
pur i a cane which has been shortened to from 1 to 4 joint; if

I ft longer it i usually called a cane.
The stem i the permaneDt portion of the vine below the arm or cane .

"' here the stake or renewal sy tern of training i followed the stem

may be only a few inche in length, hile in the c DOllY y tern oftraiu
in (T it r ache to th top of the trelli .

Objects in view.- {o other fruitin plant 10 b tter with ery lit I
prunin the obj ·t i' to ecure the gr at t po ibl amoun ot
fruit from h l>lant and to mak ach plaut gro a larg a po 'ibl .
b t with grap the object i to cur the gre te t po ible ield of
fruit p l' quare rod or per acre and not 1 l' plant. hile a in I

l' pevill b 1'" I fruit when tr~ in d to ~ trelli and k pt prnn to
a few fl in length than wh n allowed to grow twill ov l' the top of
t1' ,the ri ld of fruit in return for the time labor, and exp n e i mn'h
gore t l' when the ine l' l' tricte t ~ cony ni nt iz and r .
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trained in a omewhat unnatural form; hence, in cultivation, extended
growth of vine i sacrificed to ecure an incre~sedyield of fruit.

The object to be kept in view in pruning are to keep each vine
within its allotted limits and make it a ume the form desired, to
remove any u ele s parts and so secure a more vigorou growth of pro
ductive wood, and to remove an exce of fruit. It shoul(l alwa s be
kept in mind that the fruit of the next ea on will be borne on hoots
of this eason which were produced on wood grown la t ea on, and
that it is u ually de irable to remove a much of the old wood a i po -
ible and at the same time to leave a much of the new wood a the vine

can support with a thrifty and fruitful growth. A each bud on the
purs will probably produce a new hoot and a each hoot will ordi

narily produce from two to six clu tel' of fruit, the number of clu ter
being quite uniform for each variety, the amount of fruit which may b
expected from eauh vine can be e timated quite clo ely, and the pruning
hould be done accordingly. When too much bearing wood i left and

the amount of fruit prodllced i exce ive, both the clu ter and the
belTie will be maller, and the ville may be so weakened a to require
everal year to recover a Ilealthy growth. Too clo e prunin hould

aI.o be avoided, a it Ie « us the opportunity for fruit bearinO', and
cau e an exces ive gTowth of coar"e and appy vine. The after eft' ct
of too cI0 e pruning are rarely harmful to the vine, and ther i far 1 ,
danger in prnning too clo ely than in permitting the vilJe to grow at will
or to produce an exee ive crop at the expen e of its future thrift. The
natural tendency of a vine i to make it rno t vigorou rowth from
the bud farthe t from the root, and, whatever method of prunill and
training may be adopted, tbe aim hould be to confine the growth ery
n a1' the root or main tern.

Time of pruning.-In winter pruning ordinary varieti honld ha
from one-half to thr e-fourth of the entire vin cut away. Thi work
may be done at n time after the leave drop in the f: 11 and h uld
b done before the bud begin to w II in the priuO'. L t pruninO'i,'
b tter than no pruuing but permit a great 10 of p' hicb would
11ave been u ed in the development of n w ow h if the work h~ d
been done at the proper tim .

ummer prnning i of gr at value in giviug th vin it de ir d form
in removing an e ce of fruit, in rnakin th:. t wbi h i 1 ft 1 r r ~ nd
of better quality and in making th ne twin r pruning impl r
a ier, and mor ati factory. Thi urnm r pi-unin ..,boul<1 b O'in by

tbe removal of urplu hoot a oon a the fir t gro th tart in th
pring, 0 that the entire trength of tb ine may be u d in th

direction where it is want I, and honld be repe te t 0 or br
time at interval of a we k or ten d . In many vineyard thi i the
only ummel' pruning iv n, but the ine ill b ar more Y nly pr 
Iuc better frUit, and be longer 1i ed if any exce of fruit cIa ter i
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removed as oon a they appear, and if the frnit-bearing hoot are
broken off 0 a to leave only two or three joint~ beyond the 1 t clu ter
of fruit. All summer prnning honld be done 0 early in the eason
and 0 promptly that no tool are needed for the work; it hould all be
done while the new hoot are still so young and tender that they are
ea ily broken off with the thumb and finger. hen the wood ha:
become 0 firm that it will not break ea ily it maya well remain on tl.l
yine until the next winter. Pruning late in ummer, or the removal of
leave 0 th t the nn will ha ten the ripening of the fruit i never
profitable. It co t time and trength for the vine to develop leave,
but when tlley are once fully grown they be orne feeder in tead of
con nmer , and everyone hould be pre erved.

A the y tem of prnuin adopted must depend on the tyle of trellis
u d, the subject will be tr ated further ill connection with y tern of
training.

TRELLISES AND SYSTE S OF TRAINING.

trelli i need d to give the vine upport and pruning}. nece -
ary to secure the mo t fruitful growth. The be t trelli i 'on which

permit all part of the vine to grow without being crowd d; which
hold the vine ill uch a po. ition that all part an b ea By eu
and reached for pruning, praying, and ga hering the frnit; hicb
d e not interfere too much with cultivation' which allow the frni
to hang in nch a po ition that it i protected from tbe corching r y
of the un; and which i ine I en ive. Each tyle of treIli ha it
adv ntage a well a" it di advantage; the one to be adopted for
any vineyard will depend om what upon the varieti of rape to
be grown, and till more on tbe per onal prefer nce of the cultiv tor.

Training to stakes.-The mo't· imple and inexpen ive form of tr IIi
i take et at each vin , and a tlli method of training afford an
opportunity for cultivating in both dir ction it i preferred by many.
Weak-growing arieti do w II when train d to inO'le t k but 11
tron -gro ing- ort hould h· ve tw tak teach ine to avoid too
10 e crowding of the c' ne and boot. Th tc ke bonld be or 6

fi et in lengtb, oJ or 3 inche in diameter, end of dnr ble 0 d wi-II
ill Ie t a long a he ine i lik Iy to Ii e. hen infi ri r d

mu t u d th take houid be a foot Ion er, that hen the 10 r
end d y th Ycan be re r ed and u gain.

ne t ke boul b t b n the vin . re plan ed.
tb fir t y r honl b onfin d to a ingIe c ne whi b 'boull
tied to tbe t ke and the only pruning need d ill be to rub 0 ny
addition 1 hoot whi h may tart from near the ground on the old

ood. Thi remo al f nrplu hoo boold be done a often on e
in two week during the pring, a it i de irable t for all 11
tr n th of tb vin to ( rd makin a inO'I tron

time during the ne tint r th ~ Yin hould b cot back
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the cane not more than 4 feet in lengtb. From two to four of the ide
hoot may be left with two or three joint each, and all other should

be removed.
The next spring everal hoots will tart from near the root, the

be t two of which honld be tied to the take, and all others should
be removed a soon as they appear. If two stakes are to be u ed for
each vine tbe econd one should at this time be et on the ide of the
vine oppo ite the first, and the new shoots should be tied to the new
take, while the old cane remain on the old take. The two hoot

which are aved should have their top pinched off as oon a they
reach the top of the take, 0 a to induce a tronO'er growth of the
side branches. The single cane from the previou ea on may pro uce
a few cluster of fruit, but honId not be allowed to bear so much a to
check the vigorou growth of the new shoot. Two or three cluster
on each"pur will u ually be all that the vine shonld upport.

t the end of the econd ea on the old cane bould be cut off ju t
above the two new one , the latter hould be cut off a little below
the top of the stake, and from three to five pur of two or thre
joint each honld be left on each, and one of them hould be ti d
to each stake. From thi time onward the inter pruning an
training will be nearly the same each year. Two new hoot houll
be allowed to grow from a near tb ground a they can b ecnred
and tbe old cane cut away a near the ground a po ible, one of th
new hoot and one of the oI cane being trained on e ch tak .

Thi is the cheape t nd im}lle t trellis which can be devi ed but
h s eriou di advantage in that it crowd the vine and fruit the t
bo h uffer from w nt of air and light· it doe not afford a good oppor
tunity for praying; the growth i 0 d n that it i often difficult to
ee and gath r the fruit; and tbe oil on the onth ide of the vin

Dot being haded, the root often uffer from heat. Thi metbo i
much better adapted to the we ker growing ort, like D lawar ,th 0

to trOD er varietie ,like iagara and i wholly nn uit d ucb rank
growing vine a Herbemont.

Wire trellises.-For building a wire trelli the po t
7 fe t in length, 0 that the top. will be a lea t fI t ahov he
urface of the gronnd. Th y bonld alw y b mad of the m t

durable wood obtaille bIe a it i ery trouble om to repl ce on
whi >h h r tted oft· alld jf one fail durin tlJe nmm r ther i nre
to b a con iderable]o of fruit nd injury to tbe vine. h p t
t the end of the row bonld be heavier th n the other nd b uld

be t at I a t feet frOID the fenc, 0 a t Ie ve room for a h r e
to torn in cultivating. The end po t bould be from to (; fI et on -
ide of the fir vine hil th econd one bonid b h Ifwa be en

the r t and cond vine. The two po t hould b double ti d by
be y ire or 1 by 6-illCh oard' rnnnin dia Dc lIy from the top of

ch one to the bottom of the 0 her and fa tened tog ther where they
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cross in the middle. As a good part of the train from the entire trellis
come on the e po t, it i important that they should be et firmly and
well braced. The other posts hould be et at twice the distance
between the vine. Galvanized wire, not smaller than No. 12, should
be used. Three wire will give much better satisfaction than two, and
these may be stapled to the- sides of the po ts at about 20, 40, and 60
inches from the ground, or may be fastened to crosspieces re ting on
the tops of the po t .

Training on vertical trellis.-When the wire are fastened to the ides
of the posts 0 a to make a vertical trelli the training of the vines
may be made to follow anyone of several methods-the two more
common methods being the " fan" and the" horizontal arm' sy terns.
When the fan or renewal sy tem i adopted the pruning should be
very imilar to that practiced when the vines are trained on stakes.
Two or three hoots are grown from near the ground each year, and
are tied to the wire in any convenient po ition, the ends being cut off
when the shoot are 4 or 5 feet in length. At the winter pruning all
the old canes are cut away ju t above where the new growth started,
and the young canes are shortened to a length of 3 to 5 feet. From
three to five of the side branches on the young cane are shortened to
spurs of two to four joint , and all the others are removed. The canes
are then tied to the wires in a fan-like po ition,. 0 as to allow each one
the greatest amount of room. When trained in thi way n(mrly tlJe
whole vine i renewed each year, a i al 0 the ca e when take are
u ed, and there are many varietie which produce much better 0 than
when trained with a 10nO', permanent tem. One of the principal objec
tion to thi method i the fact that it i often impo ible to secure the
de h'ed number of hoots from near the gronnd. Frequently a vine
make no vigorou shoot excepting well up on the bearing cane 2 or
3 feet from the ground. In uch ca e the only thing to be done i to
ave the be t hoot neare t the bottom of each cane, and then prune a

de cribed above. Ordinarily a variety which per i tently fail to
produce shoot from near the ground will make a better growth and
yield more fruit if trained to form permanent arm .

In the arm y tem of training, a in Ie hoot i allowed to grow to
the height de ired; the end i then broken oft', and the two upper
bran he are train d horizontally along one of the wire , all other
branche being remov d a oon a they appear. ome grower prefer
the arms fa "teued to the bottom wire 0 tht t the future branche can
grow erect and be fa tened to the upper wir while other prefer tlJe
I'm fa tened to the upper wire, 0 that the young branche and fruit

will hang downward. The choice b tween the two metb<?d depend
more on the person I pr ference of the cultivator than on any practiccc I
difference in re ult. In eith r form the ame plan of pruning i fol
lowed, though in one the branche re tie upward and in the other
downward from th arm.

A fa t a' the arm grow fr ill t1l main tern they should be
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fa"'tened to the wire on which they are to remain, amI be allow d to
grow at will the fir t ea on. The next winter they hould be cnt ba 'k
to omewhat less than half the distance to the next vine and, excel t
ing on very strong vines, all the ide branche hould be removed. In
the pring of the second ea on all sprouts from the main stem below
the arms should be rubbed off, and if the growth from the bud n a1'
the outer end of the arm i too rank a part of it hould be cut ba'k
to encourage a tronger growth from the bud near the fork. Ea h
joint of the arm", hould produce a branch, and thes~ hould be kept
tied to the trellis so they will not be broken or twi ted by tbe
wind. Weak-growing vine should not be allowed to bear fruit, but on
the stronger vines a small amount may be left, and the branche on
which thi i borne should have their tip removed after they have
made five or ix leave. The next winter, and each ucce ding winter,
from two to five spur, each having from two to four joint, hould be
left on each arm, aU other being cut back to short tub. The e
pur hould be di tributed along the arm a evenly a po ibl, and

nearly the same amount of fruit hould be left on each. ew hoots
will u ually tart from the stub where former branche were cut 10 e
to the arm, and the e furni"h the fruiting wood for the next ea n.

The canopy system.- hat i known a the canopy method of train
ing which is another form of the horizontal arm y tern, i now more
popular and eern better adapted to the condition prevailing in the
South than doe any other. In a trelli for thi metho 1the po tare t
a for a vertical trelli ,and the tops are awed off 0 a to make them of
a uniform height, about 5 feet. Strong 2 by 4-inch cro piece (heart
pine i good) at lea t 26 inche' long are nailed on the top of the po..t
at riO'ht angle to the direction of the row. On top of the e, the wire
are trung along, being tapled to each cro piece, one in the middl
and the other two an inch from the end, 0 that the thr e wir form
a horizontal trelli 2 feet in width. In the " fun on' trelli the
middle wire i placed about 6 inche lower than the two out i e wir ,
and 0 the vine i giv n a trough- haped upport. For thi t Ie th
b tter way to put the middle wire in place i to pa it throngh
bole bred iuche below the top of the po ,but it i oft n
tapled to one ide of the po t. In orne vin yard where thi tr 11i

i u ed two lender po t et in the ame hole and with th ir top
divergin~ 2 fj et c rued in the pI- c of in Ie po t nd cro 
1iece. The po t re fa tened together by a heavy wir 6 inche below
their top. The middle wire of the trelli re t on thi while the ide
wire are tapled dire tly to the end of the po t • 00 I ingle po
and cro pie e are to be preferred whenever they can be obtaine at
a rea onable 0 t. Thi form of trelli upport the growing hoot 0

that th yare eldom broken off by wind, and it form m ke nmmer
t in almo t nnne e ary, but i not quite con enient in 'pr ying
a i th horizontal form.

~Yb u vine L re train d by thi ~ Y t m til n
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i ~ confined to a ingle 'hoot, which i kept tied to a take until it ba
nearly reached the middle wire, when the tip i removed and the two
upper buds are allowed to develop brancbe , which are tied in opposite
direction along the wire to form the future arms. Strong plant on
good soil which i well cultivated will make this amount of growth the
fir t eason, but weaker plant Oll poorer oils may require two sea
sons to develop the arm to their full length. The fir t winter these
horizontal arm are bortened into a little less than balf the eli tance
to .the next vinc, and the following summer a ft w bunches of fruit may
be allowed to grow on each. The second winter from two to four pur
of two to four joints each hould be left on each arm, all the other
canes being cut off clo e to the arm , and a flIll crop of fruit should be
produced tbe following ea on. From thi tim onward the pruning
should be much the arne each year, the spnrs which have borne fruit

Fw. 3.-Th canopyay tern.

b iug removed ach winter £lucI replaced by new pur coming from the
permanent arm. OUle of the stronger-growing varietie may be
allow d to mak two I ermcc nent arm on each id, while with other
vari ti it will 0 • 'a 10lH II be fonnd ne e ary to replace th • rro
with new cane grown from llear tlJe top of the t ID.

In fig. 3 i hown a vine tr. in d by tbi: method the mall ro
mark near the b. e of the fruiting • ne iudi' ting til poiut~ where
they hould be 'ut ill pruning.

hile thi tr Hi i ~Jightl more e pen ive than the v rtical form,
tho e who have u d it con ider it far up rior. It p rmit the vine to
~ow nearly in it n, tur 1form and <1i tribute the branche over tbe
allotted 'llace very v nly wi h but littl att ntion to ummer tying'
tb bunche offrnit ar had d, nd prot ted by' Cc nopy of leave,
and '0 ,nff r much I fl' III di en cud un al . the ill in tern
aud root h' tied fr III h UOt Ila . nil; all p' rt of the in are
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in the b t po ition for praying; and the cultivator can go from one
part of the vineyard to another without being obliged to go around tIle
end of the row, or to 10 e button and good temper in crawling
between the wire .

While it i ea y to give direction for making a trelli ,it i impo ible
to O'ive definite rule for pruning which can be followed in all ca es
and with every vine. 0 two vine are exactly aUk and the pruning
mu t be varied accordingly. trong-growing and vigorou varietie
like ia ara and Herbemont hould not be pruned 0 c10 ely a weaker
growing ort like Delaw re and Gold oin, but in general p cially
in mall vineyard , a thou and vine are pruned too little for ev ry
one which i pruned too much. The one important point to b k pt in
view in aU pruning i to ecure the greate t po sible amount of bear
ing wood in the malle t po ib1e pace, and at the arne time to e ore
a ufficient growth of new wood to replace it the following on.

ine of the cuppernong family hould alwa be gro n on
and the only pruning needed i to confine the growth of the 'oun 0'

in to a ingle can until it rea he tIle top of the arbor hen it hould
be allowed to br nch and run at will.

THE FRUIT.

om im
iz •

fr m
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one-fourth to one-half an iuch in width, from around the arm or cane
which bear the fruit. It i very quickly done by pas iug a knife
around the vine twice, with ufficient pre sure to cut only to the wood,
and then taking out the narrow ring of bark between the two cut .
The work should be done early in the sea OIl, oon after the fruit ets,
and should be practiced with caution, a the part of the vine treated
will bo of no further use and should be removed at the next pruning-.
Fa tening a wire do ely about a branch will produce nearly the arne
re nlt , and i equally de tructive to the vine. The practice ha been
in u e many years, but it is not une which i likely ever to become
common. It can be followed to advantage when a few pecially fine
cluster are wanted early in the season for exhibition purpo e , and,
as the girdling ha tens the ripening of the fruit HI week or ten day , it
i ometime profitable when early fruit is grown for market. A
girdling kill. the branche on which it is done, and the whole vine i
often weakened by the nnnatural treatment, the practice can be recom
mended a de irable or profitable only in pecial ca es.

Gathering and paclring.-For home u e or for making wine, grape
should not be picked until they are fully ripe. 1\Iany varieties become
highly colored some days, or even week ,before they are fully matured;
but they are not really ripe and ill the be t condition for u e until tLe
tern of the bunch begin to brivel or soften 0 that it can be ea.'ily

bent. Even for market, the fruit hould not be gathered until very
nearly matured, as it ripen but little after being removed from t1.le
vine. The unripe fruit may often omewhat on it way to market but
doe not become weeter or better flavoreu and will retain the xcess
of a id which di appears when the grape are ripened on the vine.

athering grape for market hould be done only in fair weather
when the vine and fruit are not wet with either dew or n in. The terns
should be cut with a knife or ci or and the bnnche should be laid in
hallow wooden tray or ba ket· for carrying to the packing hed.

Ba ket holdin fl' 5, ,or 10 ponnd , with cover fa tened on by wire
hook, are tLe be t pack( ge in wlJich to hip, a tLey are inexpen ive,
ea ily bandIed ill tran port.ation c nd convenient and tempting to pur
ch( er. The fruit hOl1hl be allowed to lie a few hour 0 that the
t m will becolll liO'Ltly wilted· and all di e ed unripe, or brui ed

berrie hould be remov d before packin begin. The bunche hould
be placed in the ba ket with the tern downward, and packe<l nug-Iy,
the m ller bun he bing u ed to fill the pace betw en th la r er
one. The top of he fruit bould be bout half all inch above tb top
of the be ket and hould be ven ( nd level. The ba ket hould b 0

full that orne pre nre will be needed to bring the cover down into
place, thongb the pre ure hould not be so great a to cru b the
grape or break them from the tern . ba ket whi h i not pc cked
cl0 ely will ne, er carr the fruit in . ood coudition; and, a the frnit
i "old by weigLt, clo pa 'kin i economic l. The name f the
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variety, a well a the name and address of the grower, should be ten
cilled on the tops of the covers before they are put in place. Mixed or
inferior fruit will seldom pay for shipping and will never add to the
good reputation of the grower.

early all of our grape8 ripen in July or August while the weather
i till warm, an~ it i difficult to keep them any great length of time
without placing them in cold storage, which is expen ive. They can
be kept a "hort time by wrapping each bunch ill paper and putting
them in a cool place. Still better results will be eCllred by placing a
layer of cotton batting in the bottom of a box, then a layer of fruit
covered by another layer of batting. ot more than two layer of fruit
should be placed in a box, and the upper layer hould have a thick
covering of cotton. either of these methods will be found profitable
for market pnrpo es, but will often be de irable when a little fruit i to
be kept for some special purpose. There icon iderable differen e in
the keeping qualitie of different varietie , and, in general, the late
ripening sorts will keep longer after being gathered than will tho e
which ripen early in the season:

mSECTS AND REMEDIES.

The following de criptions and illustrations of the three in ect
regarded by the writer as most injurious to grape in the outh c: re
taken from The Principal In ect Enemie of the rape (Farmer' ul
letin o. 70), prepared by C. L. Marlatt, a i tant chief, Divi ion of
Entomology, United State Department of griculture:

THE GRAPE CANE-BORER.

(Amphiceru8'lricaudatu8 ~ ay.)

The young hoot of the grape during the pring month in some di trict will
often be observed to suddenly break off or droop and die, amI if examination Le
made a small hole will be found ju t above the ba e of the wither d hoot, ith a
burrow leading from it a short di tance into the main tern. Within the burrow
will be found the culprit in the form of a peculi r cylindrical brown b etle about
h If an iuch long. Thi t,eetle has long been known a the appl twig-borer, from
i habit of boring into the smaller branche of the apple in the manner d crib d
for the grap. It al 0 sometimes similarly attacks pear, peach, plum, for t, and
shad tr , and ornament.l brubs. To the grape, however, it i e pecia11y d truc
tive, and the name H grape cane-borer" i now giveu to it a more ppropri
~uch compl' int of this beetle i alwaysr ceived during the winter aud early prin .

Frequently all the new growth i kiIle<1, and in some c. vine have b en entir I
de troyed. It i extremely common ill the tates bordering the lis· ippi from
~owa to Arkau ,and also in Texa ,often becoming throughont thi r gion the m t
lIDport nt in ect enemy of the vine. It Iso occurs e tward to the co t, but rarely
cau e much damage in it ea tern range.
It br ed in dying wood, uch as large pruning, dise d can , and also in dyin

or dlyin<Y wood of most shade and fruit tree. It h be n found Ly the writer
breeding very abundantly in roots of uprooted maple and in d' e ed tam ri k
atom. In 01<.1, dry wood it 'n not breed, 80 far as is known, nor in vi orou live
growth, but eems to need the dying and partially drying conditions mentioned.
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The insect h but one brood yearly. The beetl mature for most part in the fall,
and generally remain in their larval burrows until the following spring. few may
leave the burrows in the fall and con trnct other in the t igs of apple or other
plants in which to hibernate. In the spring, however, they begin their destructive
work early, burrowing into the axils of the grape and occ ionally 301 0 into other
plant. This is undoubtedly partly for food, but eems largely maliciou , for it
certainly ha nothing to do with egg laying, although it may have some conne tion
with the marital relation. The eg!!8 are laid chiefly in by, or as early a arch or
April in its southern range, and the larv::e develop during summer, transforming
to pup::e and beetles in the fall,

Re1Jled'e8.-It will be apparent at once tha+ to limit the work of thi io ect it will
be nece ars to promptly de troy all wood in which it will breed, This mean the

ri '0 wiltin of tb n \

carefnl r mov 1 and buming of all di e at lea t by mi um
mer, thus de troying the m t ri 1 io which th larv~ are prob b]y under oing their
development. If precaution of thi on are n glec d aotl be b tIe ppe. r in
the vineyard in prin the only recourse i to cut out by hand ycry fl'e ted part
aotl d troy the be tIe. On warm days they may orne iru be collected in nnmb 1'8

hile ronning • bout the Yin •

THE GRAPE LEAF-FOLDER,

(D ia'mac lar \ e two)

One of he notice ble:f; tur of a ,ioesard, par icul
1 ter, i. the m oy fold d 1 ay the in rior of which b "e b
. e p cially video with thick-Ieme vari tie 1 be
tr tfng trongly ith th U' k grt>en of the upper. If



FIG.5.-Thegrapel at·folder (DesmilJ11 aculali6). II,

male moth; b, female; c, 1 rv ; d, h d and thoracic
segment of ame, enl rged; tt, pup ;I, tip of pupa,
enL'U"ged; 0, grape 1e.1f folded by larva.
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be found to contain a very active, wrigaling, greenish larva, a little les than an
inch long, which is apt to spring out of the fold and fall or hang by a thread. The
le3.f it 'elf will be found to be attached to the folded part by means of numerous
little cords of silk. If the larva is full grown, the interior of the leaf will be
thoronghly skeletonized, and oiled with accumulated excrements. The fold almo t
invariably brings the upper sides of the leaf together, the l"arva feeding, therefore,
on what would be the upper nrface of the leaf. The larva tran form to a reddisb
brown chrysalis usually within a much smaller fold of the edge of the leaf, but
sometimes within the larger larval fold. The moth, which, (luring midaumm r,
is nes in a few day, expands about an inch and is a shininf.{ opale cent black, with
wings bordered with white and marked with white spots, as in the illu tration
(fig. 5), a slight variation in maculation being noted between the male and female.
The moth is seldom seen, but if the
vines be shaken it may be frightened
up and observed in quick flight seeking
other concealment. There are two, or,
in the outh, three, broods each um
mer, the last brood hibernating in the
leaves very much as does the grape
berry moth, the pupal cases of which
are very imilar to those of the leaf
folder. It occurs from ew England
southward to l"1.orida, and westward
at least to the Rocky fountains, and
probablyi distributed throughout the
vine districts of the United States. It
affects aU kInds of grape, showing,
perhap , a little preference for th
thick-leafed over the thin-leafed
varieties.

Remedies.-The appearance of a leaf
folded by a larva of this in ect renders
it detection y, and if the vine are
gone over and the larvre crush d in the folCed leaves early in the ea on when they
are few in number, allowing none to escape, later d~ maO'e may b almo t ntiJ:ely
prevented. If the vine are spray d ith arsenicals for other I f-eating insec ,
the treatment will destroy all larvw folding leave oon ther fter, but not th e
already pre ent. The ea e ith hich this in ect may be de troyed by hand mak
it hardly advi able to spray for it alone, and after tho grape have become well
formed later in th summer it i no long r afe to spray with ar enic3.ls. ide from
hand picking t this time there is nothing to be done except to adoptme ur which
will afford protection the folIo iug year. The e con ist in the ollection nd burn
ing of all f: llen foliage a promptly as po sible in autumn to d troy the hib rnating
larvm and chrysalide .

THE GRAPE-BERRY MOTH.

(El dem· botrana chiff.)

As the grape berrie b come full grown and b gin to ripen, ~'t n m ny of h m
ill be ob rv d to be discolored, and if th e be minetl a burro ill be found

aten through the pulp from the d· colored p t, nd within it hitiah 1
The e injured barrie beain to app ar while the fruit i oUll nd gr n, d
it ripen hey incre e in number. Frequently evera! of he e d· colored nd
hriveled b rri ill b fastened together by silken threa in ermixed ith th

excrement of the I r ~ and the ticky grape jnice, the larv havin p d from one
to another. The ppearance i not unlike th t produced by bill k rot, and i ft n
confused with the latter. A the larva b come mature it chang an olive-gr. en
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or dark-brown color, and not only excavates the pulp, but burrow into the eeds of
the grape. It i very active and i apt to wriggle out of the grape and e cape.
When full grown the larva attain a length of about one-third of an inch, and,
abandonin~the grape, cuts out of a grape leaf a little flap, which it folds oyer and
f: t ns with silk, forming a little oblong ca e, in which it changes to a chry aliso
The little slate-colored moth with reddish-brown markings on the forewings appears
in ten or twelYe day, drawing it chry alis partly after it and depo iting eggs for
au additional brood of larvre. The last brood of larvre remain in the leaf ca es
through the winter The moths coming from the 0 hibernating chry alide appear
in early spring, and the first brood of larvre live on the leave, tendrils, and blos
som , there being, of cour e, no grapes for them to infe t.

This insect wa imported many years ago into thi country from southern
Europe, where, in An tria and Italy particularly, it i very injuriou and has two or
three near allie which affect grape leave and fruit in the same way, but which,
fortunately, have not as yet been imported iuto this country, or if 0, have not
become numerou enough to be recognized. Oor grape-berry moth is widely dis
tributed, occurring probably wherever the grape is grown to any extent, from
Canada to Florida and we tward to California. It attacks all varieties, but is
especially de tructive to grapes with tender skins and uch as grow in compact

FIG. 6.-The grape-berry moth (Eudtm'- botra'la). at moth; b, larva; e, pup ; d, folded I f with
pupa shell projectinl{ from c e cut from the leaf; I. grapes, showing injury and BU panded larva.
naturalaize-all except! much enlar ed.

bunches. * It It is probably three-brooded, except in it more northern range,
the fir t brood developing on the leave in May and June, the second brood on green
grape in July, and the third brood on ripening grape in August and ept mber.
The early brood of tbi in e t i 0 canty that it is r rely noticed, and hence pro
tective st p8 are eldom takeo. Later in the (;\ on it multipli with great
rapidity, and particularly doe it become numerou and d structive ifgrap gather
ing be deferred until a late period.

R edies.-The u e of po' ns i not pr cticable xcept 30' inst the fi t brood,
hi h dev lop on the green parts of the vine, and here the re ult i doubtfol,

becau e it i more than likely to breed on a great variety of foliage, and pr ing
ould not afford much protection. Bagging the grape oon a tho fruit ets
ill undoubtedly protect them from thi in e t, and at the arne time from black

rot. Of gre ter practical value, e peci Ily in larger vineyard ,i the prompt col-
lection and burning of all fallen leave in autumn, tho d tro ing th hibernatiog
larv' and pup ,and 301 0 the coll ction and de trnction of di d fruit h rev r
f'; ible. Early g therinO" nd hipping or di posal of fruit otherwi e i a particu
larly valuable tap, it in ur the removal of the larvt in the grap from the
vin yar(l if not their d truction in wine making. All fall n fruit hould also be
gather d and d troyed.
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FUNGOUS DISEASES AND THEIR TREATMENT.

The fungou di ea e which affect the grape rno t eriou ly are 1Jlack
rot (Lcrstarlia Bidwellii Sacc.), anthracnose (Sphacelmna ampelill1t1n D
By.) bitter rot (Melanconiu1Jt fuliginimn), and root rot, cau ed by tbe
Ill)'celia of ,everal fungi. The e have been 0 fully de. cribed in pre·
vious bulletins of thi eries, as well a in bulletin from many of the

tate experiment tation ,that de criptions need not be repeated here.
Other di ease are often present, but are rarely so virulent a to cau e
serious trouble. early all the fungous disea e which affect the vine,
leaves, or fruit can be })fevellted or beld in check by praying with
fungicide, and the same general treatment i recommended for all.
Thorough and frequent spraying are the IDO t effective treatment
which can be given.

Spraying.- J"0 effective spraying can be done without the u e of orne
kind of a force pump llaving a nozzle which will divide the pray into
a fine mi t. here there are only a few vine to be treated the mall
syringes uch a are used by flori ts, costing from 1 to 1.50, are vel'
erviceaWe. For a larger number of vine, twenty-five OJ:: more, orne

oue of the many knapsack prayer with a vel'morel liozzle, co ting fi'om
9 to 12, will be found much more atisfactory, and al 0 very u eful

for spraying many other plants, both with fungicide and in 'ecticid .
If the vineyard i an acre or more in extent, it will be till more ec nom·
ical to mount a strong force pump in a barrel which can be carried
through the vineyard on a cart or a light wagon. Force pump
mounted on handcart are sometime u ed, but are too heavy to be
moved about easily when the ground is oft.

The fir. t praying should be given in early pring, ju t a the bud
are beginning to swell and before hey open. Thi prayin hould b
made with a solution of copper ulphate or blue tone u ing 1 pound
of the ulphate to each 10 gallon of at r. Other pI' ying hould
follow from ten to fifteen day apart.

Bordeaux mixture.-The fungicide to be u d i Bordeau mi tur
}lre!laration of copper ulphate and lim~. Thi i prepared a £ lIm" .1

Pour into a 50-gallon barr 1 25 gall n of clean w t r - th n w igh ou 6 pou]}(l
of eru hed hlu tone, or opp r ulphate, and aft r tyin it in a piece of coa
acking u pend the packag j U8t ben ath the uriaee of th water by m an of a
tring tied to a tick laid acros the top of the barr 1. In an th r uitabl v 1,
nch a a tub or h ]f barr I, slack 4- pound of fre8h lime. lack the lime car fully

1,y pourinu on mall quantities of w t r at a time the obj et bing to ob in
mooth, cream~~ liquid, free from rl. h n th lime i In ked add uffici nt
ater t mak 25 gallon. 8 oon a the bIn ton i di olv d, hich ill r quir

an hour or more, pour the lime milk and blue ton olution torr th f, U in ep.
r t barr I for th purpo e, and tirrin con tant1'" to eft' ct n thorou h m' in. It
oruetime h pp n that uffi i nt lime i not add d, • nd a r ult h foliag m y
e injured. To b certain that the mixtur i fe hold a te I knife Mad in i for

2 or 3 minute, and if th llOli bed urface of the blad how a copper- olor d tin
add more lim , but if it st- brill'\) th lUi -tur i afe to u

11' armer' Bulletin TO. 91.
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The proportion of copper sulphate and lime are often varied from
tbe amount given above, e pecially when the same mixture i to be
used on fruit tree. It is not afe to increa e the amount of sulphate,
but 5 pounds each of ulphate and of lime and 50 gallon of water are
often used. A tbe mixture i mo t effective when first prepared, a new
lot should be made up for each Rpraying, though the eparate 'olutions
may be made in advance. The following method is g-iven in the Twe.lty-
econd Report of the Connecticut Experiment Station:

Half a ponnd of copper sulphate is dissolved in a quart of hot water and poured
into a fruit jar of that capacity; half a pound of lime is slacked, diluted with water
to make a quart, and placed in another fruit jar. The e amounts are ea ily weighed
out, the operation of dissolving and lacking can be done quickly, and in a couple
!Jf hours enough half-pound lot of sulphate. and of lime can be prepared to make a
good IDany gallons of Bordeaux mixture, and if the jars are tightly closed their
contents will keep indefinitely. To make 5 gallons of Bordeaux mixture an ordinary
wooden pail holding 2t gallon and a 40-pound (5-gallon) candy pail, such a can be
cheaply bought of any grocer, are needed. Into the latter is poured the contents of
one jar of lime, and the pail is then half filled with W4 ter. Into the small pail is
emptied a jar of copper sulphate solution, and this pail is then filled with water.
"Fin.lly, by pouring the contents of the small pail quickly into the large pail and
tirring well, a perfect Bordeaux mixturo i. obtained.

Where only small amount of the mixture are needed for each spray
ing, it i more convenient to prepare the solution a directed above
than to procure fre h lime and go through the entire operation for each
of the four praying u ually given with this mixture.

o prayinO' hould be done while tbe grape are in bloom, and in
rainy weather the prayings should be more frequent than in time of
drought, though more than fifteen days hould never elap e between
them.

a fre'h application of Bordeaux mixture will adhere to the fruit
and mako it un ightly the la t ",praying hould be made with a olu
tion of 6 ounce of aillmoni, carbonate and 1 ounce of copper carbonate
in 10 gallon' of water.

The entire xpen e for labor and material for making the ix praying
recommended will not be far from 3 cent per in, and a that i Ie
tban the u ual price of 1 pound of fruit the work i alway profitabl .

If th praying i begun early in the ea on, ( nd i alway promptly
and thoroughly done until the fruit becyin to color, the 10 e from
di . e will be ver light. pri yed vine will be k pt in much more
h althful condition bat an increa ed crop may be e pecte the follow
ing year, wllile an untreated vine which i weakened by di e' e will
u ually become till weaker and Ie fruitful each year until it die. It
hould be under tood that the object of praying is not 0 much t cur

di e a to prevent it appearance, and the mo t thorough praying
of di ea ed vin or fruit can do but little good exceptin a it pre ent
a further pread of tb tronble. He acking will ave mo t of the
fruit from rot and other di e' e it can not prote t the Ie: ve and hoot .

avy crop of good fruit are po ible only on healt}) vine, and with
many of the choice t varietie uch vine can be m intained only by
P I' i tent pI' jng.

o
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