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. PREFACE. 

Mr. H . V. Gole has mOOe a special study of grape 
growing on his own lands at N asik. H e has been of great 
assistance to the Agricultural Department in putting bis 
plantations at their disposal for spraying experiments. He 
has also done a greM deal to encourage the practice of 
spraying against mildew among the grape growers of Nasik. 

It is gratifying that he has been able to record his 
impressions of grape growing in the Nasik District with 
suggestions for its improvement. We have by no means 
reached the last stage of progress in grape growing. 
Mr. Gole's bulletin marks one step in advance. This present 
bulletin is a re oord of the ideas of a.n aotual grower, and as 
such is deserving of attention by other growers and by all 
students of fruit culture. 

F.brna'1l 24, 1915. 

W. BURNS, D.Se, 

Economio Botanist, 
Agricultural College, 

Poona 
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GRAPE-GROWING 

IN THE Neft'f:t'I: DISTRICT. 
,\f_':'Je/ 

1. P1'elimVnary Remarks. 

The grape is probably the earliest cultivated frwt. Its oultivation bas 
followed in the wak. of civilization. The word Drnksha and Draksbarnsa 
(grap. and grape-win.) occur in Sanskrit literature indioating that the 
Aryans grew grapes and pressed the fruit for wine. It was mucb oultivat<ld 
by the early Romans. The vine is much pl-ized on account of its fruit fOl' 
dessert purposes and for tb. excell.nt wines mnde from it. Here in India. 
we- are not, at present, concerned with vintage or wine-making. Zealous 
lovers of the grape may assert tbat the grape wine is the most wholesome 
of all stimulants. " gift of God to li&U. It is " far cry from palm·toddy 
to grape·wine. A discussion on suoh a controversial qu.stion is of little 
praoOica.l use bere. The grape is not grown .xtensively "nd the industry is 
still in its inf"ncy. The fruit is much relish.d for tbe tsble and there is "n 
ever-growing dem&nd for it. Even this d.mand is not adequately m.t and 
the local output h ... to be supplemented by imports from Malt... At present 

I there are two important centres wh.re the grape is considerably grown- ...... 
I Quett.. and Nasik. Modest attempts are made to grow it in Poon .. and 

Sam,.a Distriote. At one tim. Kan&d and Aurangab&d (in Hyd.mbad St..te. 
1Oeccan) were famous for the .xcellent gl'3pes grown there. 

In suoh " V&8t v"riety of soil and climate as is met with in the Indian 
Peninsula it is possible to get the fruit almost "U the year round by careful 
cultivation of the g.npe in suit.~hle 10c&tioDs. People are now getting 
interested in its cultivation and we m"y hope that " considerable &dv"nce 
will be m&d. in a few ye&rs more. The object of this pamphlet is to supply 
some detailed information on g. ... p. growing to those who _y wish to take 
up its cultivation. 

2. Soil and Olimate .. 

As to the quality of the soil it may be said that any l&nd which will 
grow lail' grain is rich enough for grapes. That the soil . hould be n"lnrally 
very rich i. not so important &8 that it should be loose and friable. so that 
the roots of tbevine can penetrate it easily and draw nourishment as well 
&8 moisto.re from below. The best r~sults may be o\>f.ained on .. soil which 
is naturally porolls so that it will dmi" easily andf;et&in moisture dn the 
8urfa.ce. Light medium black Boil with Ro porous Rubsoil of soft murnm or 
lime is genemlly suitable for grapes. I do not, however. think that a very 
poor soil can be depended upon to produce grapes; and the a&me may ba 
B&id of a soil which is too rich. On the whol., therefure. "soil of medium 
fertility with a porous snbsoil will be generally found to give good results. 

Th. grape·viDe will not thrive in situatioDs whe,.. the rainfall is be&vy. 
It does remarkably well at Nam where the aver.ge rainfall is 28'98 inohes. 
I doubt if tho grape can be sDccessfully grown wbere tbe rainfall e:.oeeds 
35 or 40 inches. However the grape-,ine has SbOWD suoh.a remarlmble 
&d&ptab!li.ty to climatic conditions that it is not safe to dogmatize. 



3 , Varieties, 

TI,e,,,, &1'0 five or six species of V;U., the generic name of the grape, 
The different speoies h,.". m:UlY varieties belonging to each. The varietieo 
are too numerous to mention hel'e. Their Dumber is probably more than 
1511. The v .. rietie. to be met with in" 'lnd:ia .. U belong to the specie. 
ViTl1'fera, They are classed according to the colour of the {mit. The 
following Oo'tvarietieFo with wblch I am acquainted :-

Bloch,. 

(J) H~fsi or RaIl (Synonym, probably Black Morocco): Vines very 
vigorouB growers but sby bel"'Cl's; leaves deeply lobed and of bright green 
oo]our; buncbes heavily shouldered, large, irregular; berries 1arge, ovoid· 
oblong, slightly broad at the base and depressed Oot the apex, 

(2) Neela (Synonyru, probably Miller'. Burgundy): Vines vigorous 
growe",; leaves large and entire, deeply serrsted &1ld pubescent appearing as 
if clusted over w.ith flour; bunches medillID j benies medium, oval, black 
with .. purple bloom . 

.(~) Karwandee (BIt,c;' Prince), bUllches small, shouldel .. d, tape>wg; 
be:Tles smal\ l'ol.:md_, dtn'~ in colour when fully li.pe. The variety IS very 
proline, bil l the quali ty of the Truit is not very rich. .All the berries do not 
ripen a.t tho same time. 

lVhite. 

(4) S"hibee (Synonym, ~"'bt\bly Deoon's SoperbJ : V;;'es very vigorous 
growers, but bear modestly; dark gtoeen leaves, lobed, rough and leathery to 
touch; bunches large and h!lJldsome ; berries 000''1'0,", at the b",e and broad 
towards the apex, and .. mber coloured. This is splendid looking grape of 
very rich quality. 

(5) Fa'kari (Synonym, probably Muska, of Alexandria), Leaves bright 
green and soft to the tou.ch ; bunches haJldsome and well fO''llled and large; 
berries broad at base and narrow at apex and amber coloured, musky and 
sweet; unquestionably one of the finebot grapes in cultivation in Iud:ia . 

. (6) Khlsmishi or seedless variety: This is not found at Nasik but is 
growu at Q nett... Tho ber,~es aJ.'C greenish white and seedless, 

(7) Red-coloured Bhokari or Abi; This is by fa,· the commonest 
variety grown at Nasik. The vines g>.'ow ",ell ana bear abundantly. 1'he 
leaves are durk green, lobed 'and serrated. The bUll~hes "1'0 mediun, 
shouldered and tapetoing; OOl'l'ies medium, round and assume .. redilish 
bloom ,.hen fully ripe. 

(8) O_vi: A very inferior variety not much grown. The fruit does 
not set readily. 

I have obtained two varieties from KOorIloChl, but they have not as yet 
berne fruit. 

BhokOiri benrs abundautly and is in mUGh favour. Sahibee and F"ka.ri 
are very superior variet_ie. yieldiug rich fruit, but they heal' ruodesiJy 
They may he pJ.nted III small plots which IDay aocommodate 200 vines. 
It may be that by changing the system of training and pruning, 0" b 
grafting, th .. e varieties may be made to hear fairly well. 

As a rule different val,;eties should not be mixed and planted together 
one lot, lOB they _1 demand diffel'Cnt uultura.! treaitnent, 



4. Propagation. 

The vine i. a plant of most .impl. and eo..y Pl'OpIlgatiOU, the l'OOt. being 
freely and l....aily pro(ll1ced i"om every I Ol{ion of the stem wheo plnoed in 
favourable oonditioUB. Thus it is that 1,ropagation is ohiefly doue by means 
of onttings. The vine oan also be propagated ft'Om .eeds, by l"yering 
aud by gtmting. 

Propagation by sceds.-It is a tedious task w grow vines from seed •. 
requiring three or fonrycars before the plant' come W baring. 'rIle raising 
of the v ine from seed i. thus mOl .. a labour of love than vf .,tual pt'Ofit. 
Nevjlrtheless, it has oertain advantages. By cutting, gtmting 01' layering 
the same variety i. perpetuated without the slightest de,';"tioll from the 
parent. Not so with seedJings j by na.tural 01' spontaneous variation 
secdlinga ocoa.siona,lly give new varieties which may prove valua.ble. In fact, 
many a new variety has been added w the existing 11llmbet· by tho pationt 
la.bours of zealous lovers of the gt'ape, who l'80ised vines from sccdH n.fier 
hybridizing. 

l>ropayalion by cuttiny •. - ·I'he outtings arB u8ually taken in OOWbel' 
when the vines are pruued for fruit. Strong hea.1thy growth of ouo 8&\3011 
that i., gro,vth after the Aptil .p,·unlng, with tipe wood is cho •• n. The lowe; 
out shonld be just belO\. a node C'.e., site of" leaf or le"f.scar), the upper 
a little above. The cuttittge aro 0" w 11" long with fOUl' w six well formed 
buds. '],hey should be innnersed in witter for 12 to 24 hours before they a1'O 

set to root in well prepared beds, 'rho beds should be fonr fee t wid. with 
" di.tanoe of 18" between so tllat a man can go ronnd IIud do the weeding 
ea..-ri.ly . Cuttings a.re planted in pairs. They are p1~nted in furrows 9" npal't, 
the di.tance betwoon the pall's being 6". A furrow is Opelled iu the bod 
a.nd the cuttings are placed in it. 'rne ea.rth from the nen furrow is then 
thrown in the furrow in front to coyer the outting 80 that Duly two 01' three 
bllds or eyes may show above gt·ound. The earth is then firmly pres..a by 
the foot round the cattings. The same operation should he performed 
for every furrow. After planting, the bed should receive a good 
watering and it should be watered every 4th or 5th day afterwards. In 
4 or 5 weeks the buds will have made .. start after which water should be 
given eV61'Y 6th 01' 7th day. If auy weeds make tb.eir appeo.rance they 
shonld be gently t .. moved, taking ca,l'O W leave the cnttings undistnrbed. 
By the end of December the cuttings .will have developed slender roots and 
new gl'owth 5" w 6' in length. They arB then transplanted in January. 
'rhis mode of propagatio11 is not very diffioult or troublesomc. Nearly 70 
to 80 per cent. of the cuttings strike root and they may be transplanted 
safely. The coot of this kind of propagation is small. The pruned portions 
are thrown away or burned. The cuttinge are generally sold at one l'1lpee 
a thousand pairs. Thie '''presents not the price of the wood, hnt merely the 
labour charge. The cuttings will retain their vitality for" week or even " 
fortnight or more (with due care) "nd thus they may be safely sent by ' post 
or by railway parcel. 

I have described "bove the one method usnally followed at Nasik. It 
is not absolutely 11eoessary W take the ou.ttings ID O.wher. I obtained some 
cu.ttings of new vatietie. in February. They-rooted without difficulty, and 
wm'e transplanted, Borne in Augast and some in September. I ha.ve also 
tried cuttinge in April and they l'OOted fairly well. I consider it a better plan 
w gt'Ow cuttings in the nursery for six months or even one year before they 
are tt'80nsplanW and thus allow the gt'Owth of strong healthy roots. In 
~planting, the yOOllg gt'Owth on the cuttings should be cut back w two 



or three buds, the rootH should also be pt'uned. a little. When this method 
is followed the vines will make a good start and give one or two healthy 
canes which m .. y be&r froit the ... me year. Of course if this method is 
followed the distance between the fOlTOWS in the nursery shouJd be 18" 
and the cuttings should be placed one foot apart in the furrows. Howevel·, 
this is not the practice at present and it will be long before the advantages 
of it are demonstrated and bronght home to the growers. 

Gmjti1lg.-The roots of Vii .. ~inijera. are very sncceptible to the 
ravages of the Phylloxera insect. Other species like Vitis riparia of 
American origin are very resistant to the attwks of Phylloxera. Advantage 
is taken of this fact and choice varieties of .'nifeTa are grafted on sl;ocks of 
"paria. The other ad vantage of grafting is that r&re varieties, and ,-arieties 
difficult to propagate from cuttings, can be multiplied rapidly. All our 
.. arietie. belong to "nif.,.a. Phylloxera is unknown here and as propagation 
is simple, I shan not describe the var ious methods of grafting. I shall, 
however, mention anothe,· advantage claimed for grafting. It is believed 
that among athel· effects of grafting there is .. constant weakening of the 
sciou, increased fruotification, a greater number of more closely set bunohes 
with large berries, more juicy a.nd frequently richer in saccharine matter, 
and early r ipening (see Viala and Rivaz in American Vines). Husmann 
..,lmenean rftape-growing and Wi"e-making) also believ.s that gmfting 
increases fruitfulness, the tempumry obstr,\ction seeming to have the effect 
uJlOt' the graft of making it produce more and finer fruits than on its 
own roots. He has &lso recorded the opinion of Borne other eminent growers. 
If gl ... fting has such an effect ,.e may take advantage of it and make some 
of our ahy bearers yield more and better fruits. The matter seems worth 
investigation. I have grafted" few vines of Fak&ri variety on Bhokl\l·i 
aB stock. The reBults of the experiment will be closely watehed. 

5. PTepamtion of the Boil. 
Having selected a suitable location for the vineyard, the preparation of 

the soil is of prim&ry importance. As deep ploughing will be impossible and 
undEsirable when once the vines -arc established, it is very necessa.ry to g ive 
the Bite .. deep ploughing during the cold weather after the removal of a.ny 
crop grown. '1'he object of this deep ploughing is to extermin .. te H&riali 
( Oynciion dactylo,. ) and other weeds, as far as possible. During the hot 
weather the ground should be . levelled and then repeatedly worked with .. 
country h&rrOW ('1"'"' or !li05'f). A t the beginning of the rains san hemp 
( Ol"Otala1-ia juneea) should be sown broad-cast and ploughed in a£ter 
6 weeks as green manure. This treatment will also improve the texture of 
the Boil. The plot shonld be "gain deeply ploughed in October or November. 
A aoil ao worked up is ready and thoroughly suitable for planting the rooted 
cuttings. Any neglect in the preparation of the soil in the very beginning 
will result in the obnoxious growth of Hariali and other weeds. 

6. Laying out the Plantation. 

At N asik the vIDeIj are generally planted on the square syotem, the 
distance between the rows being 6 to 7 feet and the vinea at the same 
distance in the rows. I prefer 7 feet. This distance is suitable aurl allows 
of easy cultivation by the plough in every direction. East to W est, North to 
South and C1'088 .... ys. The number of vines in one acre when planted at 
6')(8', will be nearly the _me as whenplanted at7'x7'. Theformer 



plan. will probably be better "" it will allow of ea.sy oultivation and the 
vines will be better eX\JOsed to sun light and free oirculation of the air. At 
Limb, in the Salam Distriot, I have seen vines planted 9' "part and trained 
to four stakes l-ound every vine. l'his system of planting ana training does 
not allow of .... y oultivation by the plough; nor have llloticed any distinct 
advantage over th. square system adopted at Nasik. 

The four sides of square are squal to oue another and the two diagonals 
are squal. A square of mitable dimensions is lirst marked on the ground, 
llearly in the centre of the plot. Lines a,... drawn along the two p", ... llel 
sides of the square and markers plaoed along the lin.es. The line. are then 
moved at " distance fixed npon aud parallel to the two sides placing markers 
along them and so on. When markers are placed along tho lines in the 
farthest position of the plot fu'Taw. are opeoed by the plough "'long the 
lines ..indicated by the markers. The lines are then drawn ",JOIlg the other 
two sides of the square &nd markers are pl&oed ",t the point. where they out the 
furrows. The lines are then moved parallel to, and at the diRtallOO chosen 
from, the two sides putting markel's "t points ontting the ful'l-Ows lllld so on. 
Ot-o"S flll'1-Ows are ag<>in opened in the direction indicated by the second eet 
of markers. In this way the whole field is laid out. The places where the 
fur",lVs out one another are the pla .. s where the young vine plante should 
be planted. Occasionally a few squares are checked to see if all the sides 
are equal, as also the diagonals. This is somewhat a tedious process and 
now and then the ,-ows do not run straight. 

1 do the laying out by me .. ns of a cross·stall, three or four lines and a 
suitable number of small stalks of san hemp which serve for marker,. 
Having determined the position and direction of one end row, two stl-ong 
pegs are driven at the extremities of the line. The cross·staff is then set on 
this line and au off·eet is taken to the other side of tbe field by means of the 
sight-vane. A suitable point on this off·set is chos<>n which should be in the 
opposite end row. A peg is driven into the position of the cross· staff in the 
first end ,-ow. The cross· staff is then removed to the point chosen. in tho 
opposite end row aud adjusted so that the flag on the peg driven in the first 
end row is clearly visible. The sight-vane looked through .. t right angles 
will determine the direction of the second end row, which willruu parallel to 
the first. A lin.. is drawn tight in the direction and .. peg driven in the 
place of the cross-staff. Distances along these two lines (end rows) are 
mOl\8Ul-ed and markers plsoed. l'hen a third line is drawn across the two 
pegs, i.e., one in the fir.t end row ""d the other in the opposite end row. 
Distances are mea8Ul-ed (from the first end row ) and =kers placed along 
this lin.. Then this line is moved to the two markers next the pegs, 
distances are measured and markers placed. Again the line is moved to the 
next pair of markel's, distance. measured and mal'keril placed and so on. 
In. this way, the plantation is laid ont very accurately. 

It is advisable that the rows should r un poraDel to the pl'ev&Uing 
direction of the winds. 

7. Planting. 

Having laid out and marked the plot 3S described in the preceding 
section, holes or pits, 9" wide and as many inches deep, are dng out in the 
position of the markers or where the fnrrows cut one another. Into the •• 
holes the rooted cuttings are transferred in the first week of January. The 



cutting. are very cal'Ofully taken out n'Olll the bed in the nursery, with some 
earth round the slender roots so as to cause the young root. as little injury 
as possible. In planting, half a basket to one basket ( 10 to 20 lbs. ) of well 
decayed farmyard manure i. mi."ed with the earth. The cuttings are placed 
in the hole., and the earth and the m"nure are firmly pressed ]'ound them by 
the foot. 

For uTigation the plantation basins and channels (3!1'il1 m~'11 ) 
of convenient dismensions are made. The first wa.tering is given imme· 
diately "fter planting; in fact planting and watering are done simnltaneously 
80 that the msn in charge of 'vatering follows the man in charge of the 
planting. 

The second w.atering is given on the 3rd or 4th day after planting . 

.As " few of the transplanted cnttings m&y fail to grow sufficient 
cuttings are left in the nur.'ery to fill such blanks. This precaution shonld 
always be takeu. Blanks should be filled in tI,e early slages 'of tbe planta­
tion. Wbence once tbe plant. ... tion is thoroughly establish.d it is very 
ditlicl1lt to fill blanks satisfactorily. 

After the second watering, water should be given every 5th or 6th day. 

8. Tmining the Gmpe-vines. 

In the last section planting the gmpe-vines was fnlly described. It is 
assumed that the young vines ha.ve received two waterings. FOl' the next 
five or six weeks watering must be done every 5th or 6tb day. The soil in 
the basins round the vines must be stined a day b<lfore every watering or 
.t least once a fortnigh l If all the necessary precautions in the preparation 
of the soil have been taken and the detail. of transplanting and watering 
carefully followed, the young vines will begin to make ",goro~s growth in 
.the second week of February. At this time half a basketful ( 10 Ibs. ) of 
nigb.t~8oiI manure or any other well decayed organic manure should be given 
to every nne. Now the importaut work of training the ,-ines begins. 

Pruning and training the grape-nne are perplexed qnestions. The 
terms, which are often confounded when speaking nf the grape, represent 
distinct operations . Training refers to the disposition of different parts of 
the vine; while prlllling refers to the remova.l of some branches with a. view 
to insnre better and larger imit on the remaining branches. We train 
pla.nts for our convenienoe, but we prune them for effect. There are various 
systems of training the grape according as the fancy of the grower or the 
well-being of the vine may suggest. Some systems ,have decided advant­
ages. Thls much is certain; some kind of training "nd prnning i. essential, 
for a vine will not often bear good fruit when it Ii .. on the gronnd. I 
shall first descrihl the system of training practised at Nw. 

Single-Itake .,.. Nasik System.-Explanation of terma-A growing 
leafy branoh of the grape is called a shoot; .. ripened shoot is a cane. The 
point on .. shoot or cane mm which a leaf &rises is called" node. The 
ponion betWeBIl two nod .. i. an internode. The &cnta angle formed by the 
leaf with the shoot or cane is called an uil, and anything growing mm the 
uil of the leaf i. termed aD arillary-organ. 



As the sboot grow. and elongates, {l""h young shoot. are developed 
!rom the axil. of tbe leaves. If th ••• n.xillary .hoo\!; I\J'e not ohecked they 
will grow into n' .. 1IY branches 01' laterals, and the upwlU-d growth of the 
main shoot will be , .. to.,-d d. Tho object to be aimed at i. (0 grow two or 
tbree m~in shoots to "conve.llient height., ... y four feet six inche.. Then it 
is evident that the shoots from the Lxils, 0" laterals, must be suppressrd, so 
as to tht'Ow !he vigour of the vine into the main or leading shoot. l'b.i~ iii 
done by pinching off by the thumb and linge,' all laterals on the Ill"i .. sboots 
"s they appear, bearing in mind that the leaf on tbe node is not to be pincbed. 
These leaves on the main shoots '~pen them and make tl,em stocky. 

As the shoots grow up, they , .. ill not be "hie to sland erect unless' 
supported. F o,' support. tl,i .. Canes of Kal'vi or lIlela (Xarvi is Stl'()bilan­
tI ... calla.,,,, natural ol-der Arant""".", ) six feet long are used. They are 
driven in the gronnd to a doptb of one foot just near the ·,·ine.. Thin canes 
of some other plant will do as well if K ... ·vi is not available, 'l'he vines are 
tied to these K~rvi SllPPOrts from time to time {l' the .hoots continue to 
grow up. Plantain fibre i. used for tying. The plantation shou ld be gone 
over every oay or evcry !hu'o day, and the growing shoot. should be tied to 
the Xarvi stakes so ,.s to keep them slraig~ but the tying sbould not be 
tight, also laterals sllOuld be pillche.'. Here I may suggest that onl), 
laterals belm. niue inches from the growing shoot sbould be piucl,ed so •• to 
avoid any injur.v or accidenrol breaking of the tender leading shoots; this 
precaution should also be taken in tying. Ax.y shoots coming from below 
the ground is 0. lIucke-r. If the main shoots Oore growing vig01;'ously sucker" 
shoulo be suppressed as they appear. In cases where main shoots are not 
growing normally, suckers shou ld be encouraged and trained to the Xarvi 
stakes in place of main shoot. If aJl goes well, th. g"owing shoots will 
attain to "beigbt of four feet or four feet and six inches in the middle of 
April or the beginning of May. From the beginning of April laterals uea~ 

. the top of the shoots Sh111ld be pinched cautiously so that WllOn the top 
reacbes to a height of fOUl' and • haU feet the gro,ving end should be 
pinched and 4. or 5 lafuml. below should be allowed to ~row whieh will give 
4 or 5 branches or s{'condnr,}! oanes. 

As the secondary c .. nes grow the K ... ·vi stakes wi]] be nnable to give 
supports to the viDes .. nd other supports must be provided. For this 
purpose green PlIJlgn.ra post. 2t to at inches thick and 7 feet long are 
:Ised. (Pang ..... " is E,yth"; .. a ';na"",.) 'feak posts will do as well, but 
Pang"r" is cheaper and it strikes roots ~ud grows easily. In April lhe posts 
are placed "ertieally in holes 1S' deep Mar the vines and the ealib mmmed 
about them by,. wooden ml'. The Karvi stakes and the vines are then tied 
in three places to the Pangn.l'a posts with plantain fihre. Thill strings or 
ropes should not be ';Ised for tying. This is how vines are trained t Nasik. 

Other methaas of lTaining . In America and elsewhere tbe grape is 
trained to a wil" trellis. Ther-e are three distinct type. of training with a 
number of mcdiJications. '!'he mo.in types are :-(1) The Upright system, 
(2) the Horizontal system and (3) the Xiffin or Drooping system The 
adVllntage claimed for these systems of training are :-(1) The energy of 
the plant its evenly distributed, (2) Proning 's simplified,. (3) Fruit i. 
evenJyexposed to free ventilation and light and (4) spmylDg 08n b:e done 
thoroughly and e .. sily. The vines are trained to two or three honwntal 
wir'es fixed on wooden posts 15 to 20 reet "part." 

• Far detailed information about dift'erent modes of training 4U Bailey's II Pl:11lling 
~k." Chaplecs VI, YII IIDd VIlI. 



I have trained a few vines on the horiwntal and Kiffin systems by 
way of experiment and before I S06 results it will be premature to pass any 
remarks ill favow' 01' agalDBt these systems. I may however 8I>y this much 
that they are pronllsing well. For the present I prefer the single stake 
system of training described above. 

9. Second Year's Treatment. 

Ji'iTlt P .,...ning.-The outtings were ohtamod in October and after root. 
ing were planted out in January. In June we have seen 4. to 5 branches or 
secondary canes growillg near the top of tbe main canes and by the end of 
September the plantation may he .aid to bave completed its first year. The 
secondary canes will bave grown to 6 or 7 ieet in length with firm ripe 'vood 
for a few inr,bes near their starting points. They contain the be"l'ing wood of 
the COnllDg season. 1'hey must he pruned to get good f1'oit . 'I'he vin.e bears its 
fruit on the growing shoot of the cnrrent season, If aU the axillary buds on 
·the socond,.,·y caDes are allowed to grow, tbe eDergy of the vine will be di· 
videi into a number of, buds whi cb will all try to grow, gh,;"g weak shootB 
withont fruit. This we avoid by cutting hack to ripe wood leaviog 3 01' 4 
bods on the secondary rones. Out of these, one or two buds ,,,ill grow and 
give fruit, iYhile some bu.ds nea.r the base of the cane will rema.in dormant, 
as the vine exerIB its energy chiefly on. the buds removed farthest from its 
head. 'l'hus the £rat pruning consists in outting back the secondary cane. 
to 3 to 4 buds. This first pruning should be done during the last week of 
October in the year of planting . 

.After pruning, the plantation should he ploughed foUl' time., viz.­
(1) East to West, (2) N01-th to South, (3) N.E. 1.0 S.W., aud (4) S.E. to N.W. 
The yoke used fol' this purpose is of special short lengh (4ff .. t 6 inchcs) 
so that the bullocks walk side by side with the beam Ion their flanks. 
No attempt should be made to ~Iough clOBe to the vines. The plough 
will thus open 4 to 5 fun'ows m a row. Deep ploughing is undesirable 
and" country wooden plough is preferablo. After ploughing, bo.sina and 
channels shonld be made as 1lsual. 

Some 15 or 20 days after prunin.g the buds begin to swell. At this 
time a small beetle, known locally as U dadya (Scelodonta 8tT-igicolli8) 
cats into the growing fruit buds. If the fruit bud is injUl'ed it is lost, as 
it willllot hear any fruit. It is therefore necessary to catch and. destroy 
these beetles. As the vines are quite naked after pruning, the beetles 
seek shelter against heat and cold. Advantage is taken of this habit. 
Small bundles of dried strips of plantron l."ves .,re placed on the heads of 
the vines and the insects seek shelter in them. 'i'he ;,uDches are taken into 
water and the insects drowned early in the mOl'Ding and "t mid· day . 
This should be done daily till the buds have grown "",d developed a 
few leave •. 

WJlen the young shoots are 5 to 6 inches long the plantation may be 
liTigated, if netle.BJ>ry. Water should be given every 12 or 15 days &fter· 
_1"<1S. The soil ill the basins should be well stirred .. day or two before 
every aJternate ,,,atering. 

Any sheot growing ont of the vine above ground on any part older. 
than two year. is called a water·spront. If _ter·sprouts on the main oanes 
or sackers from below apppear they should be rubbed off. 
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Plantain fibre used £01' tying will not be strong enough to hold the 
vin .. in position. Coir string may now be used. 'l'he vine shoo Id be tied 
neatly in three places, but not tightly. 

A few :flower bunohes may bave "ppeared opposite the 5th, 6t11 or 7th 
leaf on shoots growmg ou the secondary canes (or ft'oiting BpUl'S, IRe 

Ohllpter on Pruning). 'l'hese will give" few s(.my bunches of f,'Oit which 
will ripen in March. When all the fruit is removed .. £tel. ri'pauing, tho 
vine. must be pruned" second time in tbe same yen.t·. This is about the 
beginning of April. 

S800nd c>r April Prufling.- As stated above one or two dOl'lDant bud. 
"iIl be found on the seoondary canes. Here again W6 cut back to one bud 
(U'NIuewal SPu\'''-see later) just neal' the ba.se of the seooudAry canes" rr\le 
dormant bud. will grow and give new canes which will form the healing 
wood of the next season. . 

After pruning, tbe plantation should be ploughed as befoJ'8 and basins 
aDd channels prepn.t .. d £01' irrigatiou. One basketful (20Ibs.) of good 
jArmy81-d manure or night-soil should be given at this time, before the 
fu'St wateriDg. It should be petiectly buried in tho soil at some di.tanoe 
l'(Jund the vines and watering shonld be done every 10th or 12th day till tile 
beginning of J nne. The soil in the basin. should be stit'l'fld a few days 
before every altemate .,.atering. After 1st June watering is not necessary . 

.A.ftel. pruning, the Udadya beetles should be caught in plantam le,,£ 
bunches and destroyed. At p, .. sent this is done only allee, that is, a£ter 
the Ootober pruning. 1£ they are caught now (April) as well as in 
Ootober tile insect. will have less chllnee to breed and inorease in nnmbers. 
I think this to be the best way to hold this insect in oheck "nd I strongly 
recommend it. If all gawel's were to take up the matters •• ,iously and 
systematically the pest might disappear. At Nasik the viDe belll'B hvice in 
a year, once a£ter the ApIil pt'UDing and again after tho Ootober pruning. 
The former is the Khata BallaI' (sour Q1'(Jp) alld the latter is the Mitha Bah"r 
(sweet crop) (see "Annual OultuTal1.'reatment" ). 

None of tbe vines &bould be carelessly allowed to lie all the ground. 
1£ some Panga),8 stakes have been broken they should be rep1acc-d. Th. 
vine. shou Id be kept straight and neatly tied. 'fhis is all the cnltural 
treatment Jeq_ni1 .. d till the pmniDg time in October. 

In October the viDe is again pruned £01' £ruit (Mitha Bahar). The 
secondary oanes 'shonld be again out back to 3 or 4 buds b'om the base. 
The plantation should be ploughed and basins and channels prepared. 

U dadya beetles should be caught and destroyed. Any tyiogs that are 
too tight &bonld be replaced. 

The fhost _teting &bonld be given in the fu'st week of November. 
Water should be given every 10th 01' 12th day afterwards. ,]' h. soil in the 
basins &bonld be well stirred before every alternate watering. 

10. Third Yem"s Trealment. 
After' lhe removal of the ClOp of the last season (MithaBabar) the vines 

shonld be pruned in the beginning of April . • Here again the secondary 
canes sbnuld be out baok to one or two bu.ds from the base (t .. newalspurs)· 
Now •• ll these bud. will grow and give secondary Cane. for the ned aea.sou. 



Near the •• buds there are "Iso two or three dormant buds : these are the 
extra-axillary buds. Some of these will also grow and give more secondary 
canes. In this way tho number of secondary canes will incree.se. In prnn­
ing, the out should be always made close to a bud Bnd jnat a qJl8rter of an 
inch beyond it. If there a.re any dead spura they should be cut clean out. 
The soil h..,atment i. as uBual. 

No watering shonld be given tiU the young growth is 9 to 12 incheB 
long and all the blossom haB come out. Water is generally given in the 
Becond week of November. From this time it should be don. at an interval 
of 12 to 15 dayB. The soil in the basin. shonld be .tin·ed at every alternate 
.. ",tering. 

A careful watch shonld be kept for mildew. As soon as it m"keB the 
least appearance the whole plantation should be thoroughly spmyed with 
Bordeaux rnixtm .. (80e Chapter on Fungoid Disease.). 

The Mitha Babar emp wHl ripen in March. 

11. An1!7tal Oult-ural Treatment. 

Fmrn what ha. been said above regarding the secend and third 
year'. treatment, the reader will have perceived that the vine. mu.t be pruned 
twioe every year at Nasik, as the grape-vine there has at lea.t two .... son. 
of growth. As fruit i. borne by yonng shoots from buds Q]] caneB of last 
season's growth! it is ne('..essary to ,prune the vines before active growth has 
oommenced. 

April Pn"""y.-As Boon as the ripe froit in the whole plantation is 
removed the vines should be pruned. When a cane is cut back to 1, 2, 3 oJ' 
4 buds it is called .. spur. In October pruning the secondary canes were 
out back to spurs of 8 or 4 buds (fruiting spurs). In April pruning the 
"purs should be Bhortened to (ine bud or in Bome caseB to two buds 
(renewal spurs). The rule is that at the October pruning the spurs should 
be lengthened to 3 or 4 buds away from the head of the vine and at April 
prnuing the spurs shou Id be shortened as close to the head of the 
vine as poesible leaving one bud only. This alternate lengthening and 
shortening maintains the shape of the head and ,,1so keeps the vines within 
manageable limits. The particnlar time of pruning will depend on varying 
circumstances. It must be done on Bome day in ilie last week of March or 
1st week of A. pri!. The pro ned pOI·tiona or vine-brush .hollld be gathered 
and hauled out of the plantation. It is uSllally left in awkward positions 
near the plantation and is uBed as fuel afterward.. The prnnings often 
times harbour eggs of aphis or other injurions insects as well as spores of 
fungi. The eggs may hatch or the sporeB may be can~ed by windB and both 
may do a great deal of damage. On this account it is preferable to burn 
the prunings and to return the ashes to the plantation. 

Old dead bark cernes off ... sily after each pruning; it should be care­
fnlly removed ... it will ma.ke a convenient home for Udadya beetles and 
other inseote, if left on the tree. 

The young Bhoots on April-prun.ed vines will bear blossomB in the 5th 
or 6th week and fruit will set. This fmit does not ripen in the rain. and 
is therefore usel.... This is the Khata Baw or sour crop. It feteh .. a poor 
price. Since excessive or repeated pruning weakens the energieB of the plant 
and has an inBuence on ito longevit,. I prefer to pinch off the blOO8OJIUl before 



the fruit has sot. Thi. is Dot the general pmotice, nor have I notioed any 
evil .ffects of allowing the vine. to bear. I hi> ve m.rely milde the 8ugge.­
tion on genera.l considerations. 

In August the vine. will be found attacked by mild.w, the leaves 
presenting a pal. and sickly appearance. The leaf performs the important 
funcl;ion of elaborating crnd. sap and enable the plaut to build up new 
plant-tis.u_s. If th ... orgens-th. leav.s_re di.eased by mild. w or any 
other cau •• they will not perform th.ir important fnnction of elaborating 
crud. sap and the plant will not be ahle to huild up heaJthy tissue.. On 
this oonsid.ration it is desirabl. to sav. the leaf-surfa .. from attacks of 
mild.w. When the leaves are healthy, the vines will give healthy canes 
with ripe wood. and well formed buds, which is VID:y •••• ntiM for fruiting 
next season. For this reason I .ugge.t that the leav.. should be proteoted 
against the attacks of mild.w. 'l'hi. can be don. by .praying the vin.s, in 
the middle of May, with Bordeaux mixture and soft-soap. I have giv.n this 
May spraying for more than 4 years and I have noticed that tho leav .... 0 
protooted remain healthy till pruning tim. in Oowher, and give good. canes 
with ripe ,vood.. The n.w growth after the May spraying may be attaoked 
by mildew, but the leaf-surface protected by .praying remains healthy. I 
may admit that a comparison between the Ol'Op of MaY-Spl-ayed plantation 
and that of one not .prayed in May gave no inditation that May spraying· 
wae necessary. However on the theoretical grounds stated above I am in 
{aVOnT of May spraying and would reoomm.nd it. 

Green Pangera stakes .trike root and produce leaves and branches 
Th. foliage will form .. canopy and shad. the vines. This is objectionable 
as it will interfere with free v.ntilation .. nd sunlight. So it .hould not be 
allowed. One or two branches .hould be allowed to grow straight and all 
horizontal branches should be cut away and fed to catU._ The.e will eat it 
with relish ae green fodder. 

Blossoms will appear opposite the 5th, 6th or 7th leaf. When aU the 
blossoms have appeared th_ plantation should be sprayed with normal 
Bordenx mixture as .. precaution .. gainst mildew. 

The first watering shonld be given jn.t at the tim. the ftowers are 
opening. It should be done every 12th or 13th day afterwards. The soil 
in the basins . honld be well .tirred after every alternate watering. 

When all the fruit has .et, a seoond spraying with Bordeau mixture of 
half the normal sn-ength should be given . The milde ... will then not give 
any tI-ouble. Should it, however, make ita appearance the bunohe. oul,. 
should be sprayed with fnormal Bordeaux mixture. 1 

This is the routin/of normaloultnml treatment-

12. Pruning the Grape-Vine. 

Prnning means the removal or cutting away of .uch parts of the plant 
as are considered unserviceable or 81lperB.uons in view of the object the 
operaior has to attain. It includes pinching of .hoot~, cutting of branches 
o.nd roots and removing lateral and main top •. 

In pruning the grape the objecta aimed at are :-
(1) To regulate the shape of the vine in oonformiliy with a 

definite plan of training ae sugge.ted by the fancy of the 
11"''''81". 



(2) To conOOlltrate the energy of the vine, in the early stagee ~ 
growth, towa.rds the terminal or le&ding shoo~ by checking its 
distribution towards the Iater&la. 

(3) To attain greater vjgour in the pllUlt; for, by cutting off a 
portion of branches the enorl$y of tho plant that would have 
been diffused over the whole 1S concentrated on the parts left ; 
and hence stronger growth ,,,,aul ts. 

(4) To oblAin more and better frnit. 

(5) To oorrect fanlts of 'habit' such I\S suckering and water­
sprouting. 

All inleZZ'igent pruning oj the grape rest, upo .. 1114 Jact Iliat th. J roil is 
borne i" a Jew clust.r. "ear Ih. beise oj the growi"9 .hoot. oj the season, ",hie" 
'pring from wood oj the last •• ason' 8 growt1 •. 

It should be said here that a cane cut back to 1, 2, 8 or 4 buds is called 
" spur; a bl'lUlch or trunk more than one year old i8 oolled an arm. A spur 
with three 01' four buds i~ a. fruiting spur: .. nd a short spur with one bud 
is called a renewal spur. 

In other countries, with only oue season of growth, the .. in .. ...., pruned 
onoe every year. Here we have two seasons of growth and as remarked 
elsewhere the vines will bear twice in the year. Hence it is that 
the vines must be pruned twice e ... ry year, for shoots n"Om wood of more 
than oue season's growth will not bear so freely and readily. For conveni­
ence I h ..... called the two prunings A.pril and October pruning. 

In October pruning the canes of the last season are out b&ck to frDiting 
spurs with 3 or 4 buds. As the vine .xerts its energy on bnds removed 
farthest n-om the head, only one or two buds near the end of the SpDl'S will 
grow and bear fruit, the others remaining dormant. If we cot hack the 
new canes to 1 or 2 buds in .April, the spurs (arms afterwards) will be 
constantly lengthening and the form of the head will not be maintained. 
The bea~ln.g wood must o.lsn be maintained... near tne head of the ...me ... 
possibl.. So in order to maintain the shape of the .. ine within manageable 
linlite the last frniting spurs are n ... cut b&ck in .April to spurs with one bad 
(renew .. l spurs). The bud on the 1"<mewsJ spur will be .. ery near the startiDg 
point of the Jruiting spur. The oanes n-om these renewsJ spurs are cut 
hack in October to n"lllting spurs; while these n'niting spurs are in their 
tnrn again cot b&ck iu .April to renewsJ spurs. Ev.ry year the spurs are, 
in this way, alternately lengthened and shortened and thus the shape of 
the head is maintained. 

If the s~tem of pruning is followed rigidly, the number of spun 
will be but hmited. The,.., must be a sufficient number of spurs far a fair 
crop. As the age of the vines advances the spurs in_ in number. 
Near .very bud there ...., pres.nt more than two enra-uillary or adventi· 
tiOU8 buds ; som. of th.... will start vigoronaly and give additional _ 
far fruiting. If the shoots n-om such .rlra-uillary buds...... weak 1;h.,. 
should be pinched when four or Jive inches in leugth. ).110 iAnaad. of cme, 
two buds are oocasi.onally left on the renew&1 spurs 80 .. fD me.- the 
number of fruiting can.. or spurs. III this way the number of 8pImI is 
increaaed. The number is zegalated by the vigour and ar of the 'fiIIe ;t1ae 
older the nUll the ~ the number. I have - -_,. _ 40 I(IIA'" 
.. ftoei.. ..... old -ri.ae. 
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In lOme n.rieti .. the buds or eyes near tho base a.rc fruitful; while in 
oth ..... the 4th, 5th and 6th buds from tbe bAse ..... mo,.e fruitful. 
What buds to leave is " question which will depend on n. particular <anely. 
In the Bhokari variety the third or iourth buds are more fruitful and the 
above system of pruning i8 recommended for that ,·ariety. The principle is, 
however, the .. me and the grewer should adapt his system to suit his 
particular case. 

r.aper ",.thad of making the ""t.- It ie by no moons a matter of 
indifference just where the pruning cut is made. The internodes are filled 
with soft pith; but at each node th61. .. is.. growth of hard wood extonding 
through the cane. H the cut be made in the middle, the piilth will shrink 
away and the wound will not heal easily. But when Ole oUt is made just 
above a node, there is a protecting layer d wood belmv which mcilitates the 
healing over of the wound. So in pruning vines the out shou.l.d be made 
just beyond the last bud on the .pur. 

Dead spurs and deformod arms should always be pruned clean 110 that 
the head should present a clean, a tidy appearance. .An intelligent grewer 
will use his discretion in pruning his viues so that aU the arm. and 
spurs a'" evenly distributed upon the head. When looked upon from above, 
the head should look like the palm of the hand·-for which reason i t is oalled 
a l'anja (i.e., Palm) at Nasik. 

Here I shall allude to what is knowe as summar pruning or pinohing. 
The object is to obtain large and haavy bunches by pinching off the grewing 
shoots of bearing caues and thus throwing the vigour of the vine towal-d. 
the bunches I had tried this wilen the canes were 2t to 3 feet ill length. 
The results were not satisfactory. Husmann adrises that the grewing 
ohoot ohould be pinched off as soon s. the last blO88Om h... appeared. If a 
few buds on the bearing cane start and form new ohoots, these shoots should 
be again pinched after the 3rd or 4th leaf. This second pinching will be 
qnite sufficient as generally no naw . hoots will be formed. This pinching 
is worth trying. 

Pruning Took-Prnning is usually done by the Narkat which aome· 
what resembl .. a bill·hook. It makes a slanting cut; the canes are often 
split and a tew buds are lost. Dead spurs and old arms cannot be removed 
_ily by the Narkat. I prefer pruning ohaars (Secatenrs). They do the 
work better than a Narka t. The on t is olean and smooth; the cane. do 
not split. Dead spurs can also be pruned clean. The most essential 
pruning tools are threo-a haavy knife, pruning shears and a narrow saw. 

13. Manures. 

Onr experience of the .practical . use of artiJi~1 manures.is~:r. yet 
definite and .. h.ther thet< use will benefit frnit growers m India 18 " 

queoUon which will have *'? ba decided by experimant... .That E~~ 
and .American growers obtain haavy 01'0!," by the ~e.l/licaW>n of a.rtificial 
manuea is a fact which may indicate a similar poeaibility hare in India. 

A. good rnJe in BOund ogrioultw .. is that whatevar is ramoved by orope 
from the ooil, mut be returned to it in some other form. From 96 10 99 
p8!' C8DL 01 the ent;ire DllI88 (weight) of agricnltuml plants is direotIy or 
iDdi!'OotIy taken up from the atmoopu.., while from 6 to 1 pel' ceu~. ia 
...... from the soil. The minemJ. OODBU.tueDta derived from the eoil 

• . .6aicl ud ~ur .... aI. • 



importance and are indispensabl.. Potash and Phosphoric Acid pl .. y .. u 
important port in the formation of :fruit A liberal supply of Nitrogen will 
induce I""f and wood growth even .. t the .xpen .. of :fruit. Whil. Potash 
and Phosphoric Acid with .. moderate supply of Nitrog.n will incre .... the 
quantity and qUAlity of the :fruit. 

L.t uS consider what we take away from the soil by crops of grapes. 
Leaving Nitrog.n out of consideration for the p''' •• nt w. know that the 
ash or min.,.,.1 matter in grapes and vines (bl'llsh) contains :-

Ash of 

o,,"'pes 

Potash pet cent. 

403'32 

35'404 

Phosphoric Aoid per cent. 

Vin.s (brush I 

One ton of grapes 01' vines will l'emove from the soil-

(h.,.pes 11'87 Ibs. Mineral m&tter. 

Vine (brush) ••• 46'0 Ibs. do. 

19'1l 

15'28 

The nnes bear twice and are pruned tw ice. The brushes in one acre 
plantation will weigh nearly two tous: whil. six tons of g''''pes pel' acr. 
(in March) is .. fair crop, wh.,,, as on. ton in the raiub will give a total of 
seven tons in the year. That is, seven tons of grapes and two tons of brash 
will extract from the soil in one year 83 lbs. and 92 lb •. mineral matter 
respectively. 'rhe min.,,,,l matter will contain 68 lbs Potash and 801bs. 
Phosphorio Acid. 

That is, vines in one 1lO1'e alone will l-emove from the Boil 68 lbs. 
Potash and 30 lbs. Phosphoric Acid. The young gl'OWth on the • p,.ngara , 
stakes is repeatedly '''moved aud fed to cattle; also many gt'Owers remove 
for fodder the luxuriant gt'Owth of gr""8e8 and weeds in the mills. 1£ we 
take into account the minerals l'ernoved by these two, it will Dot be an QVOl'­

estimata to say that in a one acre plllJltation the total quantiti.s of Potash 
and Phosphoric Acid .. nnually remov.d from the soil .. re IllS lbs. Potash 
and 50 lbs. Phosphoric Acid. ACCOl-ding to the golden l'Ille stated above the 
eame qu .. ntities of the minerals must be returned to the soil so as to 
maintain ito natlll ... 1 or original fertility. 

At present g'l'Owera us. farm-yard manure, Poudrette, or town­
sweepings. The oomposition of any of the tlu..,. manures varies consider­
ably, ohieB.y d.pending on the method of manufacture. In most C88e8 no 
special oare is tak.n in the prepamtion of the ' manures, the heaps being 
never protected against the sun and min. Th. richn.ss of the manure will 
also depend on the feed of the cattle produoing the manure. As .. rule the 
manure heaps are neglected. For th.se reasons I tak. the lowest perae"t&ge 
of composition. The percentage of Potash and Phosphoric_Acid in the 
manures, so prepared, will be :-

Potash par cent. Phosphoric Acrid per oeot. 

Farm-yard manure 0'440 0'1 to (Jo2S 

Poudrette 0'90 1'00 

Town-.weepings · 0'60 0'50 

If 800 vines are planted in ODe acre and 5 to 10 lbe. of any of the above _111_ are giTen to e'f8r7 'riDe, then 8,000 lbs. .... annually applied to ODe 
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acre. Thol the total quantities of Potash and Phoophoric Acid returDed to 
the soil wou1d be:-

.Manure. 
Farm.yard 
Poudrette 
Town·sweepings 

Potash, lbs. 

35'2 
72 

·is 

Phosphoric Acid Ibl. 

20 
80 
40· 

Thus we see that excepting the Phosphoric Acid iD Poudrette in no 
other case iB Potash or Phosphodc Acid returued to th.e extenl of what was 
removed from the plantation. 

It. may be pointed out that the soil contains the minemls and forms an 
.. Imost inexhaustible 80lll'Ce of them. To all o.ppeamnces this may be true, 
aoCOl-ding to Dr. Mann, a Deccan soil has the following average composition 
····this being one of the lighter forms of black soil :-

Organic matter and oombined water 
Oxide of Iron and Alumi"", 
Lime 

Magnesia 
Potash 
Soda 
Phosphoric Acid 
Insoluble Silicams 

Por CQtl~ . 

12'00 
20'SO 
2'20 
1"41) 
0"40 
0'20 
0'06 

62'00 

The weight of soil to .. depth of one foot in one acre will be nearly 
3,500,000 lbs. and .. s it contains 0'40 per cent. Potash and 0'06 per couto 
Pbosphoric Acid, there are present in it 14,000 Ibs. Potash and 21,000 lbs. 
Phosphoric Acid. 1£ we return 50 Ibs. Potash and 10 Ibs. Phosphod. Aoid 
less every year than what is actually , ... moved, still there is sutlicient Potash 
and Phosphoric Acid to last for 300 years and if we go to a depth of 2 feet 
the stock of minerals is mOl'" than sufficient for 800 years_ 

This may be true theoretically _ Practically the minerals will gmdllally 
become rarer and rarer, and will not be so , ... adily a.vailable to plants. It 
should be borne in mind that Potash may remain, in combinn.tion with other 
minerals, ... insoluble and locked up in the soil_ Only a minute p"oportion 
of the total Potash is soluble by root action_ 'l'hiB Potash is the ava,labl. 
Potash which alone can be taken np by plants_ Some of the insoluble Potash 
will gradnaJly become soluble by disintegration of soil particles_ Besides 

• A Terage composition­

lIannre. 
Faan-yard 
Poudrette 

P otash per eeut. 

1-00 
I -53 

PhoqJhorle Acid per cent. 
0-6 

1 '89 
ToWll·sweepings 0'77 0'67 

and the amounts of the two minerals in 8,000 1bs. of !my of such manure will be ;-
1Im ... _ Potuh Ibl. PhOlpboru- Mid Ibl. 

han·yard 80 48 

Poudrette l!lO 151 
.ow.n_RfmlIlJU. 81 158 



much of it cannot be appropriated by roots, the foraging capacity of whioh 
will be taxed to the utmost limit in order to collect the requisite quantity of 
the minerals for a fair crop. It may be tliat the soil will not be exhaW!ted 
and reduced to a state of sterility. . It may yield ~me crops for many a y"!",, 
bu.t there will be a ~ual reduction of 'producrng power below the pornt 
of remuneration. 'Jihe soil is a oolos8&1 bank with vast quautities of 
min "",Is for capital. If the share holders (mankind) continuously draw 
and live upou the ca'pital, the bank will, in the course of time, pay reduced 
dividend. (crops). The share holders are entitled to dividends only and 
muat return to the bank almost all the loaDS they may have accepted. On 
the whole, therefore, it appears that the golden rule is absolute and holds 
good without exception and that in order to maintain the imtuml or original 
fertility of the soil, the quantities of the minemls removed by crops must 
again be returned to the soil. 

It ,;,,,s shown that in the present practice of manuring less Potash and 
Phosphoric Acid were returned to the soil than were removed. This deficit 
may be made good by the application of Sulphate of_Pots~h (or sometimes 
of Mnriate of Potash) and Bonemea.!, or Super-Phosphate of Lime. Com­
merical Potash Sulphate contains 28 to 31 per cent. Potash, and Bonemeal 
contains 21 per cent. Phosphoric Acid. 2 to 3 cwts. of Sulphats (or 4, to 6 oz. 
per vine) and 1 to It oms. Bonemeal (or 2 to 3 oz. per vine) when applied 
to one acre in adrution to ordinary manures will make up the deficit. 

On these grounds I am of opinion that the use of artificial manures will 
give uniformly fair crops. Whether the crops will be heavy. when the 
supply of Potash and Phosphoric Acid is inoreased and with what minimum 
quantities of artificial manures maximum results m.ay be obtained are 
questions worth investigation. _ 

With the manures as applied at presimt the vines make a fairly· good 
"growth producing canes more than 7 or 8 feet in length. From this I 
conclude IhM the supply of Nitrogen is sufficient and more may prove 
pt-ejodicial. With Pouilrette the growth is very vigorous and the crop 
somewhat better. This may not be due to Nitrogen. The proportion of 
Potash and Phosphoric Acid in Poudrette is higher and the slight dUl'e,-ence 
in the brop may be due to this fact. 

T'm.e for Mam,res.-At Nasik, t.he manures are given after the April 
prQning when no fruit is expected, whel'eas manure is not given a.fter 
October when the vines are pruned for the main crop. What led to this 
practice it is hard to guess, except pe,·haps it be the accumulated experience 
of gl'O\V8l'S . 

On the graFe-vine, the fruit is borne on the growing shoot of the season 
iTom buds on canes of previous seasoDs's growth. It is nearly three weeks 
after pruning tnat the first blossoms appear. The buds must have largely 
drawn from the reserve stores of elaborated materials in the vines and canes. 
Weak unripe canes with inrufferent buds will not plOOUce fruit-bearing 
canes. Healthy canes with ripe wood and well formed buds alone give 
bearing shoots. So it appears that in order to get such canes the vines 
must receive good nourishment. For ,this rea.son our present practice of 
manuring the vines after the April pruning seems to be really good and 
there appea1'6 no reason for any change. I ma.y, however, suggest that 
Potash Sulphate .. n1 Bonemeal may be applied after October when the 
vines a.re pruned for the ma.in a 'op; while ordin8jry Fa.rmya.rd manure or 
Poudrelte should be given after the April pruning. Here I may point out 
the naceasity for clean cultivation. In the above discussion I have shown 
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!bat grusea and weeds take up valuable ingredients of plant food, giving 
I ... chance to the roots of the vines to appropriate them. For this reason 
I have insisted in the foregoing ohapters that weeds should be removed and 
tbe plantation kept clean as fru· us possible. A nd I may even go .. step 
:further and say that, for one generation .. t least, the results will be equally 
good with intense cultivation only-digging and keeping lh. plantation 
olean-without arWical manures. The use : of artificial ttUlnw"s for their 
Potosh and Phosphoric .Acid will Dot be justified as long as .. maximum 
yield is obfained by intense cultivation alone. I am afraid eveu artificial 
manures will Dot make up fOl' insuffi~ieut digging or uncleau and ineffici­
ent culti;vation except perh,p. at .. much greats,· cost. 

DOling the last three year. I bave tried Potasium Sulphats and Bone­
meal au a few vines_ i'he results were somewhat satisfactolY tbough not 
quite convincing. I am now giving them. fair trial au a large soole. If 
other growers will use artificio.l ma.nDrCS and record their experience tbe 
mass of evidence 80 collected will be very valuable as it may d.irectly in·flu­
ence the cultiv .. tion of other fruits such .... oranges, MORambi aud figs, &C. 

14. Fungoid Diseases of the a 'rape-Vine. 

Agrifu~=~= ;:!~:j' 8. L. Ajreka.r, B.A. t Assistant Professor of A-fyOOl0S!' 

There are .. large number of Fungi recordea as being pel'fl8itic on the 
grape-vine; but ouly tbose th .. t have been observed in the Bombay 
Presidenoy will be described here. 

Powdery mildew (Bhuri) due to the Oidium stage of 'probably 
lInci" .. la 'll6Cator (Schw.) Burr. The lI""i,,,,la stage, however, h~s not SO 
far been observed here. 

This is by far the oommonest and most important :fungoid dis .... e of th. 
grape-vine in this Presidenoy. It first appears on both surfacea of leaves 
as 88by-white, roughly circular spots, which later extend, coalesce and may 
cover the whole leaf co.".ing it to appear "s if dusted over with flou]'. Later 
on it attacks the blossoms and benies. The alIected parts are retarded in 
growth, amI the leaves becomes shrivelled up, mildewed blossoms may fail to 
set their fruit, and such berries as are formed develop vet:y irregularly 
and fail to ripen. 

The flour· like appeal'lloIloe is due to countless little egg-sbared spores of 
the fungus, which are superficial and are boI'Ile on the body a the fungus 
which derives nourishment by means of special sucking organ.8 which 

- penetrate tbe epidermal cells of Lhe affected parts. The usual times of 
appearance are in July or August and again in November or December. 

The damage done is very sedous, especially in shaded, ill drained and 
poorly ventilated .it""tionR. Olose pl .. nting should be .. voided and Ihe 
general prin"iples of plant sanitation should be ca"efolly observed. This i. 
8CComplished by attending carefully to details of cultivation described in tbe 
foregoing chapters. In addition to this, preventive spmys of Bordeaux 
m;rlore should be given. 

Bordeaux mixture is prepared ... follows :­
Take-

Copper S111phate ... 12 lbo. 
Slaked Lime _. ~bo. S/ ..... ______ ""_ ....... ________ -"'nll...Ll~llanL ____ __' 



Disaoln ihe Copper Sulphate in thzee pllOllll of hot water in .. woodee 
tub. Mix the lime in & bucketful of ,.,.tor into .. thin paate. Pour ihe 
oopper 8ulph&te solution and lime paate simuluoously in .. wooden cask 
conmining 30 to 40 gallons of water and stir well. (If a. bright steel blade 
dipped in this nrixtu.re turns red by the depasi lion of free ""pper the nrixtu.re 
will burn green leaveR and more lime ehonld be added till nO copper is 
deposited on the blade.) 

Add water to ma.ke up to 100 gallons. This mixture is ""lled the 
normal Bordeaux nllxture. 

The addition of 10 lb •. of soft-soap is recom:tllended. Soap may not be 
necessary when there is no d&nger of the mixture being ,.,.shed """y by min. 

It should be remembered that Bordeaux ",ixtul'e is & preTelltive rother 
th&n a remedy and it must be applied in good time. At preseut, growers 
seem to think that a spraying on the appearance of the mildew will do quite 
as well. Phi. view i. qwile wTOng. .A. planmtion must be sprayed and 
protected against mildew a. soon as the vines have made some young growth 
80 th"t when the mildew attack. the vines after spraying it will be prevented 
from doing se1'ions mischief. The time and the number of sprsyings ... 
also ths stI'ength of the mixtu.re may be varied according to oiroumstsn .... 
I think that two spmyings after the Ootober pruning are necessary and a 
third may be given if required when the bunches only should be sprayed. 
The following tAble will serve as .. rongh guide:-

Spraying. 

1. 
2. 
3. 

Strength of mixture. 

Normal. 
t Normal. 
i Norma.!. 

Time. 

1st week in November. 
2nd week in December. 
In January if necessary when 

the bunohes alone should be 
sprayed. 

May-spraying. t Normal with soap. Brd week in May. 

In a precedi.llg chapter tbe advantages of May-sprsying are discussed. 

·There is always tbe d&nger of infeotion even to " sprayed garden 
from a neighbouring unsprayed one and hence coneerted action on tbe part 
of all the growers in " particular locBlity ;8 urgently needed if the dis_ 
is to be stomped out. In some foreign cou:ntries legislation has been called 
into action in order to seoUl'e such concerted action. 

2. Downy mildew, due to l!lasmopara viti.ola (Be,k. Bud Curt.) 
Berl. and D. Toni, is much less common than the Powdery mildew. All 
green I"!rts of the vine are liable to be affected; but partien1&rly the leave. 
on which BpolB are produced which are at first yellowish on the upper 
surface and become brown later on. On tbe lower 8urface of the leaves at 
places correspondiug to the yellowish diacolourstion On the ul?per sun­
are eeen the reproductive parts wbi$ sbow as .. velvety or downy white 
growth. The vegetative part. of the fungus .... inside the tissues of the 
atfeuted leaves. The spolB are usually well-detin_gd aud limited ;0 number; 
but ocoaoiODally they may extend over the whole leaf aud kill it. This 
mild<!w hM 80 far been observed ouly on leaves in the Bombooy Presiden.,.; 
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bu~ it is known oloewhere to attack twigs and berri... and to canIG 8"""'\ 
damage. The usual time of ap~nce i. fr,.>m September to Febrn:,ry. 

Treal ..... t.-Bordeaux mixture used "gain~ the Powd.ry mildew ie 
alao eifecti v. against the Downy mild ..... 

3. A,.t7,,~.-Tbe idellti~ of the f1l!'gu8 causing this di •• ""e i. by 
no m.ans certaIn. It has been van.ously attt,bllted to B species of fUll~. 
belonging to th. genera 1'710"'4 , Glaoosporimn Bud Sph-«ctknfla. rhe 
symptoms al'6 oharaoteristio spots 011 stems, petioles, leaf· blades and fruit. 
l 'he spots are at firs~ sma.li, dark·brown or black in colour, .... hioh 800n 
become greyish and sunken in the centre. Th.y enlGl'ge in ~ lougitudinal 
direotion along the stem and have usually " w.Il-d.fined dark border. 
The disooloomtion descends deep into the tissues, l'endering the stem weak 
and brittl.. Wh.n the di ...... ocours on berri.s, the fruit becomes distorted 
or oraoked and unfit fur mBrket and v"lneless. It DlI\1 occur at any time 
in the yee.r. 

This disease is not known to have done much daDll\ge in the Bom!'l 
Presidency ao far, but i t may become dangerous if neglected. AntbmonoeeCl 
canes should be cut and burned, and 1\ oleansu.g wash of Iro Snlpha\e 
and Sulphuric A.oid aolutiou may be given in badly oJ'fected gardeDll 
after pruning, 

Irou Sulphate and Sulphul'ic Acid aolution i. prepared as follows :­
Tak_ 

Hot water 100 parts, 
Iron Sulphate as much as the w.ter will 

dieolve (about 60 parts,) 
Sulphurio Aoid On. part. 

Dieolve the Iron Sulphate in hot water to saturation; then ~uall, 
add the Sulphurio Aoid while stirring.- This solution (as also Sulphuno 
Acid) should be used with great precaution as it is exoeedingly caustic 
and will injure machinery, cloth.. and nearly e .. erything with whioh 
it comes in contaot. It is generally applied with swabs made by tying raga 
aboat the end of a stick. It will burn leaves and aU tender parts of the 
vine so it must be applied after pruning and before the buds begin to swell 
and grow. This may be followed with advantage by spraying with 
Bordeaux mixture after .. few days. . 

European vineyardisW _m to have perfeot control of AntbraonOl8 by 
following the above line of n-tment. 

4. Leaf·spot do.e to Oer""'1">'a "ticala.- lr1'egular dark spotB an 
leaves are produced. Tbie is not a serious disease and the same n-tmeD~ 
as for. Powdery mildew will easily overcome it. 

S. BIIBt due to Pha""pwra .. tis. This has been reoently reported 
£rom Karwar diatrict. The time of appearanoe ie from ~mlier to 
Febnuoz:y. Numerous!8ma1l rusty brown spot.. are jIroduced onJila .... whioh 
become clriod up and fall oft' aa a oonsequenoe. The n-tment would be 
rather diI1IouJt as in the ...... of other rust fuugi, It _ma poeoible, how­
....... , to redllCO the damase to a minimum by keeping a 01018 watch an the 
...me. and plucking off and then barnin,;t all aBeeted 1 ......... BOOn as notioed, 
and b,y pring .. preventin apray of :Bordeaux mixture before the uual 
time ir1. appeIno1lIl8 aI. the m-. 
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For 8pr&ying the Prize Bucket Spr&,Y-pumps are in use .. t present. On.o 
spmy-pump cos(s Rs. 15. It will do or<linarily. A very .uperior type of 
spray-pump is the I>utom&tio spmyer m&de by the F our Oaks Spraying 
Machin .•• Co., Sutton Ooldfield, n ... r Birmingham. I gov. some triaJs and 
I have fouud that the autom&tic sprayer i. a wonderful spmying device. 
It gives a very 60ft mist like spmy without drops. The spraying is effective 
and eoonomical. The operator has both his hands free so that he dIl.u move 
about and direct the stream in any way. It 88V • • time. One spraying 
machine of 2. gallons ""pacity will cost:&. 50 ne"rly. In the long run it 
will be found to repay its high oost. 

15. · Insec.t Pests of the Grape-vine at Nasik. 

(By Mr. R. S. Ramra.o, Leoturer in Eni;omology, Agricultural 
Oollege, Poona. J 

Only .. few insects have been observed which attack the grape at N aeik. 

1. Se.lodonta Str'gicolli. (vernacular, Ud&dya).- A small beetle leas 
than one-th I'd of an inoh in length, and of a dull coppery colour, is .. dsfinite 
pest of the vine .. t N~sik and in the neighbourhood. The wings show dark 
spots in two rows. The life his tory of this insect has not been a.scertained. 
It is probable that it breeds elsGwhere On grasses. In the &dult stage it is 
found feeding on leave. and buds of the vine practically throughout the 
year. The ohief danger lies in this that the insects eat into the growing 
buds &S soon a.s they make .. start after pruning. 1£ the buds are injured, 
even" little, the1'are lost as they will not bear any fruit. The inseots are 
active at night and the cooler parts of the day. When the sun is hot, they 
take shelter in the loose (de&d) bark on the stems and their knots. 
Advantage is taken of this habit and they are ea.sily caught in taasels of 
plantain leaf strips whioh are placed on the crutches (heads) of the vines. 
Early in the morning and at midday the tassels are removed .. nd shaken 
inw .. bag where the insects <hoop down and are collected. '1'hey are 
destroyed afterwards. (An earthen pot containing some water with a little 
kerosine fl oating over it may be used inste&d of a bag. When iihe _1. 
are shaken over the water, the insects drop down and are .... ily killed.) 
The tassels "' .. again placed over the heads of the vines. The work of 
collecting and destroying the insects is contin ned till all the buds are fairly 
out. This plan works well. It is by no means the case th .. t the insects 
take readily to the ta.ssels when they oan find cnnvenient places fa. 
conoealment. This they do in old de&d bark, in hollow knots and de&d 
SpTl?S. When all the loose hark is removed and de&d wood and splU'S are 
pruned clean, the insects finding no other places for refuge are readily 
caught i~ tassels. ~erefore loose hark, de&d spurs and wood shonld 
be remov arefully I • knots and crlltohes examined and if any beet! ... 
.... found y shou)(i killed.· 

the .. ~:n~et~~Sm!.~~~~::~re::. ~d~~:r;nt! ~~=esinOf~~~ 
(Uii«1fT). After sun·set the bundles are lighted awl the pruned vines-stem~, annal 
and spurs are tightly smoked by rapidly passing the buming bundles ro-md them. This 
is done onoe or twice. On &OCount of the heQt and smoke many beetles drop down d_ 
and their number l. thus greatly reduced. Th. growers think that the spun, arms r.nd 
buda are rendered bitler by the smoke when the beetles will feel no appetite for them. 
Bo"evar Ulat may be the plan worb "aU and Ule beet1 .. are leu Uoubleraomeafienranb. 
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2. S,,-.. gr\IGIor.-This is 1IIIOih .... beetle ..... ional1y foud a.ttack­
. g the Yinee.t Nuik. Tha heetle is abollt .... inch long with 10"8 feelers. 
t is If"'y eo1onred and reooguiaed with some ditllcult,. when it is resting on 
he vme.. By meano of iIB strong jaw. i~ eato into the vine. Iswmtl} and 
akes two d .. p girdles ron ud them in two pIaoes 5 inch.. apart. It h .. 

f01Uld to lay eggs on the pieces which alten fall to the grDllUd. Thea. 
. 8 should be collected and bnrned, .. also the dead branches. The beetle 
longs to a claes of iuoecIB which live upon dead wood and the girdlea it 

.. ronnd the vic .. is dne to iIB imJtinct to provide itself and ita progeny 
. th dead wood for subsisten.,.. The girdling is deep .. nd kills tho parts 

_bove. Vines are thiok as one'. thumb roadily snoollmb to the attack. The 
~.t appeal'll in November. It is neceaoary to keep .. strict wateh for any 
of the .. beetlea at this time and if any are found they .hould be colleot.ecl 
u d destroyed. As the dead wood may harbonr ito eggs it ohould .. 110 

burned. . 

16. Specific Remarks. 

A few remarko on the income .... d expenditnr& of .. one a.ore.plantation 
will not be ont of pla.oe here_ 

Initial oori of one acre plantation :-
I. J'iJost y ___ 

(1) Sun-hemp eeed 

Do. 

Bs. a. p. 

2 00 

1 10 0 

P10agbicg in the 81Ul-hemp as 
groan manure 2)( II bullock 
ploughs, 2 men, 6 women; da.ys 
iJJree, .t Be. 2-10-0. 7 14 0 

(2) Prepe.r&tion of the AOil-
, plOUgbicg8 by 2 )( 4 bnllock 

ploughs; 4 da.ys, at R •. 3-0-0 ... 

CruhiDg clodo by Mai.nd 01' 

Ni 

(8) P1aDting-

800 rooted cutiWgs .. t . Be. 1-0-0 
• h11Jllhoed 

laying out, JJlaniiDIf .... d ~ _em of buino - and _tor-
obaDuIa by piaae-work at Ba. 11 
t- lOOYinee 

11 8 0 

12 0 0 

8 0 

13 8 0 

800 

10 0 0 

18 0 0 

Rs. a . p. 

11 8 

13 8 0 

18 0 0 



(4) In'igating- Rs a. p. Rs ... p. 

2~ _tering. from J a.n nary to 
May (inolusive) by 2 bullock-
Matas and 2 men, 50 days (or 45), 
at Rs. 1-120 87 8 0 

Proportionate cost 
&0. 

of Matas-ropes, 
12 8 0 
--- 100 0 0 
100 0 0 

(5) Stirring the soil in the basins (8 or 
10 times), at Rs. 2-0-0 .. ' 20 0 0 

20 0 0 

(6) Manure 15 0 15 0 0 

(7) Training-

Karvi ca.nes 8 0 

Pa.nga.ro. posts green 800, at 
Rs. 7 -0-0 per 100 56 0 0 

Pntting up the posts or stakes, 
at Re. 1-0-0 per 100 8 0 0 

One ma.n employed to train the 
vine. for 4. months from March 
to June (inclusive at Rs. 10 
(or 8)] per month 40 0 0 

Extra.s 4 8 0 ---- 110 0 0 
110 0 0 ----

First year 288 0 0 

II. Second Year--

(1) Pruning twice in the year, at 
Rs.2-0-0 4. 0 0 4 0 0 

(2) 4 tonghinga twice in the year,1. 
X 2 bullock ploughs, days , 

at Rs. 3-0-0 .. : 18 0 0 18 0 0 

(3) Preparing Imin. and watar-ohan-
nels twice in the year, at 
Rs_ p-O-O 12 0 0 12 0 0 

(4) Manure 12 0 0 12 0 0 

(6) Ooir string for tying 2 0 0 2 0 0 

(6) III Wateringa-
Two 9-bnllooks Motas, men 2 and 
days 30 (or 24), at Rs. 1-12-0 ... 52 8 0 

Six stirrings at RII. 2.()..O 12 0 0 



(b) 12 Wateringa-contd. Rs. a. p . Re. a. p. 
Part of the cost of 11£ otas, ropes, 

&C. 8 0 0 
72 8 0 

72 8 0 

(7) Extrn for plantation, leaf ta .. _ls, 
collecting beetle., &C. 9 8 0 9 8 0 

130 0 0 -----
Second Year 180 0 0 

III. Third Year-
Same as second year ." 130 0 0 180 0 0 

~ three sprayings with Bo:t>leau~ 15 0 0 16 0 0 

145 0 0 ,---
Tlilid Year 14S 0 0 

TotaJ Initial Coat:-
First year ... 288 0 0 
Seoond year ••• 130 0 0 
TbiJ:d year ... 145 0 0 

- ----
Total 563 0 0 

Deduct-Valne of the crop in 
the tbiJ:d year (more or leas) ••• 63 0 0 

N _t Initial COBt .. . 500 0 0 
From the fourth year the plantation becomes more than self"supporting. 
The annual cost of cultivation will not e:JJceed R •. 150 at the moat. 
In the abov_ calculation I hav_ made a very liberal a.llom>noe for all 

(JOntingencies. To some extent it may be 811 overestimlJte. It will v&l'J" 
according to local. circumstances. 

11l00me.-It is rather diffioult to eay anything definitely as to the income 
from " one acre plantation. Reliable data are not available. I t is rarely 
that the growers dispose of their crops themselves. The orops are generally 
sold to middlemen, who I believe, make as mach 88 the growers and perhaps 
more in the case of forward eales. Before the introduction of spraying 
with Bordeaux mixture much uncertainty pre,' ailed a. to the CNp prospects, 
but since the growers are having some confideuce in the efficacy of spraying, 
forward sales will become rare in future. However it will be long before 
the growers combine into a. sort of association in order to clisf"ose of their 
crop to better advantage. For the pt esent they have to depend upon 
middlemen. I han seen the crop on a ono acre plantation sold for Ro. 4000 
and sometimes for Ro. 600. 

In the absence of reliable data I proposll. ' to solve the question in 
another _yo 5 lbo. of grape per vine in the 4th year is a mir crop 
considering the age of the vine. At Nasik grape. are sold nearly at 2 annas 
.. pound and as tltere a.re BOO vines in one aore the value of the crop, at 
ma.r.ltet rate, Wl'tl be Rs. 500. Deduoting & . 150 as the cost of cultivation 
and B.a. 150 (roughly) for guarding the crop and marketing tha net profit 
of \he grower will be Re. 200, 
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seen sold for Ra. tiOO were of this natu.re. That is, at market rate the 
value of such a crop will be Its. 1,500. This may seem incredible. But the 
faota are these: 10 lbs. per vine is an average crop while 15 lb •. is a fair or 
good orop. There is no overestimate in this. When such" orop is sold 
for R •. 600 the gt-ower will realise Rs. 350 net after deducting ooet of 
oultivation. .A:n aTerage crop will be sold for Ea. 400 when he will realize 
Rs. 250 net. In the latter case the middleman who puroha.s<J(! the crop 
for lts. 400 and spent R • . 200 (?) on harvesting, &c., will realUe R~ . 400 
since at market rate the value of the Crop will be Rs. 1,000. Thus it i. 
that middlemen make ~ much as the growers and even more. 

By intense cultivation and the use of artificial manure. it is possible to 
obtain uniformly fair crops. If grape. were sold as cheap a. one anna a 
ponnd at least Rs. 800 will be realized from one acre plantation after 
deducting R •. 250 for cost of cultivation (in this particular case provision is 
made for arli£ciaJ manure., &c.) and Ea. 250 for harvesting, guarding 
the m-op, &C. 

The income willlluctuate depending upon the prevailing market rate 
and the way in which the crop is sold. It is safe to say that after the 4th 
or 5th year the crop will be between 10 100. to 16100. per vine. 

Age of the Vi"e.-I started my first plantation in 1894. .After 20 years 
I tind it doing quite well. I see no reason why it should not go on for 
another 20 year.. If old vineyards are renovated occasionally they might do 
for 60 years After 12 or 15 years the arm, and spurs on the heads of the 
vines get deformed and oontorted and the bearing wood reoede. from the 
head. This has a prejudioisl effeat on the crop. So to avoid this it is 
necessary to renovate the vines. . 

Renovating old V'neyarJs.-The vines send.strong and vigorous 
suckers from below the ground. In renovating old vineyards such suckers 
should be encoumged and trained to stakes. If the suckers are 
retained after the April pruning, the canes will not give ripe wood 
after the rains and generally no new heads will be formed. When suckers 
are encoumged after the October pruning they will give nice canes which 
may besr 3 or 4. secondary canes near the head. These secondary canes 
should not be pruned in Ap.ril, but allowed to ripen till October. If 
necessary, extr<l. manure should be given so as to induce vigorous growth. 
At the April pruning the old vine. should be cut haok llush to the gt-ound. 
In October the branches on the uew !'8Jle. should be pruued as for the fust 
pruning. Renovated vines do not besr as fairlyae old vines for sometime. 
'l'berefore it will be imprudent to renovate the whole plantation at once. 
It should be done gradually- say one·fourth the Dumber of old vines evocy 
year. (Some .eyere pmning on the top will readily induce good suckers). 
i n this way the whole plantation can be renovated in four years without 
serious loss of the annual crop. Water sprouts should not be used for 
renovating. It is the sucker which should be used; for as the sucker 
comes from below the ground it will develop now roots and become a new 
and independent plant. 

H'n/. to begi""ers.-I think it is possible to grow grapes sucoessfn1ly 
in many parts of tho ~mho.y Deccan. I had a chance of putting in .. few 
vines at Dhulia. The Owner had the satisfaction of colleilting some fruit, 
but owing to .. lack of proper knowledge about culturaJ treatment the vinea 
w_ neglected and discarded. BeginneI:B .bould nat; .tart a bqe. plantation 



.t once. I advise thew to start with a 100 vines by w"y of trial. When 
the first trials succeed it will not be any 'm to enlarge the plautl\tion. 
The first trial should not be given in .. DY fd corner of the field . All shooed 
sites should be avoided. 

Different varieties require different cultura.l ~tm.nt; and "" .. rule 
they .honld not be mixed and planted in ODO plot. Sahibee ""d Fak"ri 
demand the same t .... tment and they may be planted together HowevOl' 
they are shy bearers, and they .hould be tried cautiously. Bhokari be",,, 
abundantly Bond is in muoh favour with gl'owel'S. 

Close planting should be avoided. 7 feel fOJ' Bhokari "nd 8 feot for 
Sahibee and Fakari should be preferred. The rows should run p&mllel to 
the prevailing direction of the wind. It will go mOl'e towards the Slleoes. 
of the trial if the plantl\tion is kept free from weeds. Ordinary organic 
mlmures will be qu.ite sufficient in the beginning. By their application the 
texture and the fibre of the soil is improved. I do not like 1;> use Lime 
Nilrnte, Ammonium Sulphate or Saltpetre as long as I can get organic 
manure. 

I sha.ll be gloo to see the cultivation token up by rich and well-to·do 
peopl.. I should like to see the fruit gro'VD whenever pessible to meet 
local demand eo that mankind will benefit by the rich, lucioos and health 
giving fruit. I have writt<n tm. book with that object in view and I shall 
be .. mply repaid if the attempt succeeds. 
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