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Chapter I

INTRODUCTION

Thare has beon a lwen interest, in recent yekrs, towards
the developmant of grape oultivation in Indls. dbout 8,000 heotaren
have beent put under the cholosst cultivers of grepes, partiolarly
in the states of Kemateks, Nshwrashirs, Mdhra Prodesh and Temil
Hadte The greps indugtoy i dlso springing up in Horth Indis especially
in the Punjsh md Keryma.

The prineipsl cultivars groun in India sre Msb-ewdheid,
hageon Sssdiess, Hwiarl, Chomus Sehebl, Remgelors Hwe, Musoat and
Pacistte. The cultivar Hlurod has recently bess introduced in Indle.
1% has several nerits such as good vine vigowr, high pralificity ed
esly vipening. It bears large, wall filled bunches with greenish
yliov, madim sised berries snd sxoels in teste omtaining 1980
pax amt guger. The berries eare ssallsss. o fmpartat cheracteristio
of this veristy 18 Sto recistmoe to disesses ma inssota which is
very significmnt wnder Punjab conditiors. Beommss of these virtues,
this oultiver is beocning popular with the growers.



The neagenent practiocss play m iaportant rale in
oamercisl vinaymds. Thess prectiess includs fertilisstion,
Lrrigetion, plant profection, praing ete. Jaomgst these, Julisious
Lfortilivation plays & ley rdle in deterwmining yield snd quslity ef
the aap.

Mtrogm, phosphsus md potessiin ere impartant for
profitatile arep produstion. Grape vines rawwe these slemnty
fron the scdl Aemdewge-emewto. Cheens gt gl. (1954) reported thet
s § S orop per acre of fresh grepes reuoved 85 1bof K, S b &
Pyly 27 1b of Xy0, 71 1b of 1ime wd 380 1b of megnests. HBesoval
of the mtrients through pruning wood ia in miditdon o theae
quantities. Replagement of these hige quamtities of matriants in
the sodl is, therefore, necssssry to keep 1t in a good fertile
oondition nd to have buaper arops in the fullauing yesrs.

Duepite the fest that the graps industry in the Punjeb
has heen growing a6 a ropid rete, amoh sttention has not 20 P
been given to varicus swpeots of vitloulture including mutxition.

Thare is a vast dlparity mongst the growers in
varions regions of Indie wvith regaed o quantities md types of
fertilisers gpplisd. The frulit grovers, st presmt, are following
amxrid pregtices based either on common experisncs in thedy
looalities or an the results of resserch condusted in foredign
oo txieg.



A fou fartlliser trisis, howwrsr, have baen onrried out
4n India in the resstit past. Matheys Reo nd Mukherjee (1970) md
Nengye gb £l (1970), under Delhi md Twnil Hedu conditions
respoctively, have showmn thet vine mutrdtion has grest bewring am
fruitelnd differmbistion. Under Punjsh condition, Wjjar md
Chend (1980) mda MIjwr and Rem (1999) veported that high yield snd
better quelity of MmadeeeShabd gropes wes obtained Wy the sppliostion
azmwxmmmuﬁxmnsmxrﬁ Stndlorly,
M(&M)Mbﬂtmﬂuu&thlmdtlﬁwmn
far as Fold md ity of Anab-g-Shahi grépe was ccnparned.

Keaping in viey the importaos of fertilisation md in
the 1ight of otmarvations of ahove amntioned vorkers, 1t is
cormidered desirelile to oomust the studles to imveatigate the
fnflenoe of K, P = X an flower bud diffecentistion, ysld snd
@ity of Harod oultiver of greped.






| T
b ~ WA\ e
> A\ TN
s AL T W \.
Rt e \
———— o R WY
- -“.‘ o :-"" .\
= o
> o
- SR
DN A
N NN N
= ~ RN
e R
\\ " :~ —
=
TR

\:
\-_-_

2\

=

o N o>
el
B =

RN
) =
i o ¥
o 1
< i
i 1
Wit 5
T ‘
2z AR
y =

=
/ !
1}

- = e

[} 2 N

il 4?- o
ST .

lﬁ/

AN A
=i AL =
7 ) ) . = R
(1 2l I e A
= A L )
WHllftmes===IllI3 )
e 7 — A
AR ﬂllll ==—=\\\p777 s
/ / o e
= o —
.', /' o _\-‘k:.‘-.,
¢ =

;.: 3

: .l\

W
N
f{ 7
7
/_"!f‘;

Y, A

A Ao
NS
\-‘ﬁ\\,
—:\\\% 4




RENTBM OF LITERATURE

The work done in Indis on the effects of N, P and X
fertilisers on the frult bud ditferantiastion, vigoue, yidd md
quility of grepes is mesgre. On the other hand, voluninous
1iterstice has heen pulilished slx'oad on this sspect. M sttexpt
has beex made have to review the work dwe on this sspect st hems
ad slrond mds the ppropoicts subd-headings.

Bflaah o _srovih,

M troge spplication has been reported to incresse the
vigow of the vines bty Imedl gf gl. (1987), Chedm (1088) amd
Sendved (1064). Bensen g% gl. (195Y) reported that @0 1b of N per
agre wia not sufficient to naintain good vine vigowr vhareas 100 1b
of N per acre greatly inoreased it. Simlaty, Veza gk gl. (1957),
Agtihon gt gl (1984) snd Sparks end Larsen (1988) reported that
ingremed N spplisation resulted in greater vegetative growth.
Kl-Shourbegy sad Iameld (1961), however, obsarved that the vines
treated with 90 g N recordsd heaviest weights of prunings es compared



vith those which vere given 100 or 180 g of N per year. Williews
{1945), however, found that shoot growth 414 not signifiemtly
inoretes Yy ¥ mpplisstion to the vines.

Bitach. oo Louis tad Sifferentiaklon

dosurding to Matvel (1967) and Srirdvesen (1968)
¥ pronoted earlier fodtiation of leef primordis. 4 repid redustion
in the ¥ omtent was sssooleted with the tine of floyer bad
differentistion (Malmts, 1947).
gk oo hch slas wmd sadakt

Shalis (19854) reported thet the ¥ promoted the asise
md ompaatness of grepe bunshes. The vines receiving 80 g inorgmie
¥ produced mow and heaviar clusters than thoss recetving 90 ar
100 g (Ragsh end Habesd, 1941).

Bllaat. i bty plze md selald

The berry sise was not affected or possilly was inoressed
vory fightly by B sppliostion as noted by Wllime (1045, 1046).
Lauge burriss, s fudgel by length t0 vidth ratio were, howerer,
obtalned fran the vines vhich recsived 90 g of X each (Imnedl g 8.,
19848). 4an inarease in berry welght was obtained hy Anulhon g al.
(1964) wvith the spplioation of 400 kg N per heotars.

Klagk 0. xiald
Mirogn dafiodency hoe teen considered to be the chief
liriting fastor in grepe profaotion. Memy workers hawe reported s



imwesss in grape yiald vith the epplication of nitrogen (Wrich,
1952; Dallstors, 1956; Dansen gk by, 1947) Vergenes, 10883 4guhon
At Alry 19045 Sandvad, 1964 Hernndo md Mendfols, 1968 wd
Chedbens, 1968). The rate at vhich the X i3 to be gpplied to get
an inoresse in ylalds dspende wpon tho type of soll (Armnas and
Vergeties, 1961), md the time of its spplioation (Wirkler, 1082).
Wdlington md Oollison {(1048) noted thet the spplisation of 52 1b
of N per sore incressed grepe yiedd sppruximately Wy 1,400 Lb.
Simtlerly, El.Shewbegy snd lsnedl (1961) reported that 120 g N
per vire significmily ineresssd the mmber of clusters and orop
welght. Hopkinds snd Gourdey (1950), on the other hend, obtained
no sigdficmt ingresss in yield by N spplisstion. In e fonr-year
wparinent, Bellatore (1958) obtained significent yleld inoresse
only in omw year by the spplicstion of N.  Execessive spplioatdon of
K deprossed the ylelds hy produgilion of luxuriant vegstative growrth
sd Clower ahatber st the expense of berrty production (@ors, 1988;
Cristensen md Kasinatis, 1084). Sparks snd Lersen {1068) elso
214 not get yleld ineresse with N sppliostion.

Afaat.on Loalt ualdty

Fedrick snd Redwin (1304), Wirich (1982) md Chebm
(1908) showed thet N improwed fruit quelity in grepes. On the othew
hand, Gonrley snd Hopking (1929) observed that the Lotel sugars were
songrhet hizher in the contral mnd low in the grapes bame Ly the
E-treated vines. Peartridge (1951) campsred vimes of equdl produstion
d found thet the unfertilined vines vere consistently hisher in
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the totel polids than the vines recelving N ¢l ther cloe op in
BX comtination. Boynton snd Swok (1844) slso reported thed

i arentinl doses of N had no nsxiced effect on solubls salids in
the fruite. Wllimw (1945, 19048) reported that julos acldity
inaressed md migsr content decressed with N gplication. Verpmes
(1939) obteined high T.3.8. from gontrol plents than those tremted
vith the different N fertilisers. Arutyunym gt al. (1964) and
Hernando g3 g, (1984) reported thet Jules acidity inaressed md
suger oontent decressed with N eppliestion. Spevks md Lersen
(1968), however, found no direst effest of N on solullle salids in

@epess

The per omb dry welight of an element present in grepe
lsawes or in leef petioles is oomeidered to e the most dspendable
eriterion for dlagnosing its defidient & taxic levels. Legatn end
Mame (1907) working en mtrition of grepes in Franoe ware e
fivat to set down the sepling technique snd the basis for the
interpretetion of resilts.

Beettis md Moxwhey (1964) sspled 83 Conotrd vineywds
in Gdo end found & signifisant oorrelation betwesn petiols-N velue
md frult yield, These workears ooneluded from their survey data
that a peticle-N leval of O.T? per oent in mid-Tuly wes required for
m intermediste yeld in Omotrd grepes. Shatlis end Ximbad) (1956)
surveyed 18 vingywds md omndnoted B-trials in three Oomooed
vingywds. They concluded that a lete-Jime peticle-H level of less
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thm 1.5 per oant flooet slweys restlted 20 loy vine vigowr, that
valuss of over £,0 per omt vare Metly sssociated with Mgh ving
vigoar smd thet grspe ylslds wvere redused vhen the N lovel wes less
then 1.8 per omurd.

Merked inaresss in N oontent of petioles by incresaing
the doses of ¥ ves obesrved by Mrich (1582), Kemna md Polysk
(1984) and sbdalla st Sefiek (1965).

Hije (1972) reported the resuits of two saperiments
on inshwowtheli mltiver of grapes In the first eperinmt thres
doses esch of N, P md X (0.8, 2.0 ad 1.5 kg N, 0.5, 1.0 and 1.5 kg
I.O md 0.8, 1.50 and a-lﬁkal”a‘) were factoridly oanbined and
in seoond experinent thres dowes emoh of § mnd P (0.5, 1.0 md 1.8 kg
cﬂxacn-nr‘as)mrmmmm. In thess experiments,
be obmarved that with sp ineresse in soil N, thers vere mo significsnt
difterencoes in the N, ?, K, Mg, ¥a, B md Zn content of lesf but
thare vere signifioent dlfferences in Ca, Mn and N content of the
Jent.

Bilant, on growth

The defldienay of P resulted in reduced growth, auld
grey green Jemres and pre-wature defolistion ((handler, 1988).
Vires were found %0 be nire vigorots when P was applisd (Randelph,
1944 NMeming, 1081, md Chebm, 1588). However, @adrin (1938)
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a'ber a 26-yemr tridl, reported thet P ves of doudtful valus so fur
o ving growth was oongerned.

Kinat oo Soult nd dlfoarastdablon

Broyssn (1963) found that leck of P betwem March
od Sy reduced the yield in Black Queen gripe grown 4n pend md
adiution axlture. Omissiem of P during the reet of the year did
ot produse s detrinntal affect. Hmaye (1908) showed that
wpolioation of P after 50-40 doys of pruning of Asbh-e-Shad vines
was halpful in promoting frodtfilmess ss thet vas a arusicl peried
vhen £ruit buds were 1ad down in the leaf axila. Andlysis of
nuolelo acld contents of buds sb ALfferent steges indisated a higher
rate of RN synthesis ab the time of flowsr ud formstion and higher
REA/INA ratio st the 8th bud vhich ves the fruitful recion in
mnobre-Shald. These data of Madhave R0 end Srinlvesen (1971) lend
oredense o the nead for P mutrition at the time of flover thd
Lormation.

Blach a. amah aslae snd waleht

Aewmamnov (1988) reported thal spraying the vines with
1 per omt potassivm phosphate af the beginning and agein st the and
of July 4dnsressed the dunch sise.

Blesk.on taxry sise md wekihid

deopion nd Yasorjen (1968) obeerved that the barry
sise vis inoressed with argmic fertiliser plus P.



Blect. on.2ield

Raudolph (1944) found that the toeatnents contadning
P significantly inaressed the total yiald end mere sc vhen ¥
wpplicaticns wvers raised from 18 to 81 to 47 1b per acre. Upshall
ak M (1949) reported that the pplisstion of superphoaphate guve
the dest response in imreasing the yield, MNeny other woricers have
8o reportad the Inaresse in the yieald of grepes Ly the sddition
of P (Liversnt, 195¢; Dragmsh, 1957 md Kobeywshi gk al., 1981).
autjunim (19580) noted that the ylald wes nmare with the oombined
wplisstim of superphogphate snd orgmic napare thn was the sm
of inoressss resilting fram the gpplisstian of mparphosphate and
numire separatdly. Setymarayma (1972) comhioting muteitiansl
exparinents and suceveying veriouns vineysds in dindhra Predosh
conaluded that ab-e-ghehi responded well 60 P spplication glving
higher yislds vith betbter quelity fruits.

Gladwin (1956) woe of the view that P had a dosbtful
vl as far as Yiald of grepes was oonoerned. Similardy, Walters
(1948) reported that P 414 ot inoresse the yield of grapes. Wllimms
(1948) ctserved thet P tended to depress the effect of N md in no
ome hed statistically significant difference in yleld.

Bachk oo Loulh qualliy

dariav (1954) found that the follar apray of P ingressed
the sugm content of the juloe mnd also improved the julninees of
bexrien. Cheema gt al. (1984), Dragssh (1937) md Jeoob snd Von Useslad
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(1959) reported better ripsning md inoressed suger content with P
ppiloation. The ombdned spplicetion of organioc meatre md P
fertilizers gave the highest ingresse in sugar omtent (Luthmim,
1984 wy &opien and Fesecjen, 1968). 4bdalila wnd Sefick (1963)
md opjm od Emarim (1965) showed that the sppliostion of P
retuosd the grepe-julse ssidlty.

e referance Jevel of Lugstu md Mems (1934) s 0.22
per aant P for four growth stages ranging fran 0.28 per st at the
begimning of btlowm to 0.12 per omnt at fruit meturity.

Besttle and Forshey (1954) surveywd 83 Conoted vingywrds
md congluded that no vingysrd produsing 5.5 tons per sore necessey
for profiteble grsps production showed less than 0.14 per ot P in
lsaf peticles.

Shatis md Xiwball (1988) in five fisld mperinents
o Sanoord grspes found no indlostion of vine rempunse to added P.
Similerly, Lavem ot al. (1985, 10868 mnd 1983) in extensive vinsysrd
surveys =d intencive fertiliser trisdds did not get response to P
spplioation.

Komme snd Polywk (1964) reperted thet the P epplicatiom
dways ivorewed P cntent of all the cargens vhile Mialla end
Sefick (1968) repacted thet the P content of leal peticies was not
diered by the mmwmm:ém.
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Dev gb 51, (1970) condnated m:n experiment an the wWise
of raflonytive P by thres grepe aultivers vis. Hosuty Sesdless,
Badena a1d Hiptrod. They obeerved that Rlarod oul tiver oontedned
signiticmtly hicher P then thous of Beauty Sesdiess MMM
maﬂmﬁ.ﬁmwm&mmmﬁwrm
thet Eimod vinss were more affisdent in alworbing P under simdler
soll and olimatic conflilone then other two altivers and tims e
Rimrod oultiver ngy b shls $o sotisfy its regdrvemants even uwnder
relativaly lover P stviramente. Mjjar (1972) reported thet with
tnareess in P gpplisstion to snabweedhahl grepovines, there wes ™
sionifiomt Ancresse in lesf contest of N, P, Ca, Mg, No md B
Bovever, the lesf omtent of X, Mn md Fo vere signifiomtly insremed
wvith & inoresse in aofl P.

Kk . ceadh

Nammon (1908) reparted st if the s0il i deficiet
in X, vines wowld be wesk in growths It was obesrved by Shmdis
and Kinbeld) (1988) that X-deficlent vines with only R per omt scorch
hal sbout 20 per omt less growth then the vines vith sywptoeiless
foliage. Joudbhon gb al, (196€) reported that the vegetatiwe growth
was meslly ingreesed by E-spplicetion. dpreying the vines with
potassiim phowphate at the begiuming end again st the end of Jily
taproved shoot maturity (smamov, 1968).



Bak 0. Lol tr-ind il armtiaiim

Nuxivel (1087) end Srinivessn (1088) showed that X was
affective in pramoting frutifuliess in grape. Thay further aplsined
that X 1ol t0 labe dxitiation of leawes ut repld differentistion of
fower buds in ocamperison 0 ¥ md P, Hipoyasn (1965) found thab
e lack of X from mid-dpril to niddey reduosd the yield of Elaok
Qe grepe gravn dn sand and sclution eulture. Christeosen (1965)
found Fleid inaresseas of ss mich s i per omt due to X sppliestion
in Budatiocient Thanpoon Jseiless vinoywds. FPotassiunm vas fovod
to inoresos frartility of Wuds particulerly in the reglon between
Sth wd 10%h buds. Malywis of individual tuds shoved thet esrbolydrate
content ves markedly incressed by X md XX wiich wes related to
fruitfulness. 4 rappid redustion in the K, X md carbohydrate content
vas sssocisted with the time of flowewdud initiestion (Manivel, 1967;
Mslmta, 1967 Ddvesbhmnkare, 1007 sd Sriniveem, 1068).

B0nch on lumch, alae s alsht

Eobaysshi gt i, (1961) found that ingressing the level
of X to tuios the N level increesed the tunch weight. sconding to
Gock (1988), the X dafislenay in Thompson Sesdless cstwed suall sod
gt custers.

Elach s Ty sl nd soddth

Mxpim ol Bmarim (1908) reparted that X in omidnstion
with argmnio fertilisers ingressed the berry alse., Oock {1968) reportsd
thet Kedaticgient Thoapson Seedless vines produced § mall bexries.



RInct, cn wiald

Stens (1938) notioad that the yield of grepo ves reduoed
vhere X ves cmitted from fertilissr schedule. Ingresse in yleld by
X spplioation wag reported by Vinst (19585) in Pranee and hy Decker
@4 Wetoel (1941) in Gemanys Moser (1983) found thet X spplication
gave higher grepe ylolds vith better quality fruits. Depordon and
Baran (1989) reported that an spplication of 100 kg KyO per heatere
gum higher yialds of grpes thm intreated plota. Kobeyeshi gf ).
(1961) conducted a tria on grepe fartilization and fomd thet
insreasing the £ lewel &ulle to thet of N elong wvith P, tw yied
was ingressed. (Gwristeveen (1964) also found that potagsimm inoressed
yidld Yy 8.0 per omt, olueter veight by 24.0 per cent ead berry
vedght ty 10.0 par cant by sprlylog § 1b potassius siphete per vine
to Thimpson Seefless vines. Hessmn (1968) onincted m sxperinant
vith 1, 2, 5 nd 4 1b of K0 par vine to Ansb-eeShahd adltiver md
obtelned the highest yleld with 8 1b of K0

here e, hovever, s few reports suwch as Partridge
(1928), Welter (1942), Willimes (1948) md Shedis (1948) whers X
did nat glve aty yield response. Joording to Vegs of al, (1957)
the yiald reqyonse wvas m@igills to potesaim gplicstion in smdy
lom pol). having pE 8.

Rteak o Hatt qualdty
Remann (1980) found that the wines receiving 8 1b of
potassima ghloride per vine had nore sugar as capared %0 2 1b.
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aymmeov {1968) observed that 1 per ot sprey of potsssive phosphate
st the beglrming and sgain at the ond of July ineressed the muge
omtent of grepe huioe. Hsssun (1988) recorded highest T.3.3. with

3 1b of X0 par ving es cuparel to 1, £ ad 4 1b of X0 per wine.
Inprovenant in the suger oontent of grepes due to K golication wvae
aleo obsarved by Moser, 195%; Liwerant, 195¢; Bakhahi, 19681 and
Aghon at gl ,1984.

Sarsder (1955) reported that the higher X oontent in 4w
lesves recuited in o lov soid oatent in grepe Julce. Rodustion
in saidity in grape Julce was dliso noted by Arutduniem gk g, (1964)
sod Abdalla md Sefick (1998). Lopia and Newarjm (1965) reported
thet the orgmic fertilisers in combination with X decressed the
soidity in grapes. Howover, Eobeysshi g gl (1961) end Oodk (1968)
found that high X tresimenta mariedly incremied the acidity in grape

Sulow.

Rifeck an. mutrdtional. siatne oL vines,

In Ohie, Deattie and Forshay (19854) found that the
srwrsge peticle-K valugs wers 2.85, 1.98 and 1.83 per omt in
vimyuds of high, intemediste ad lov yiald rempectively, tinwe
shouing decresse in swerage petiole conpentration of X in low-yiald
vimaysds. Levsso gf gl. (1988) also reparted that K was the only
mitrdent alesent that inoreased in the petiole as yleld inoressed.
faalla wd Setiok (1968) found m inoresss in petiais.X vith X0
aplisaticn. MJjer (1972) reported that with inereesed soil
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ppiloation of X, there wea 0o sdgpdifiomnt incresse in lesf contemt
of X, P, O, Mg, Na, ¥ and Zn. Leaf K, T wnd B, hoverer, showed
slgnifiomt incremses.

B P _AND K CONRIBATIONRR

e IPX fartilisers shauld be wed in proper propartion
0 get the nadmm benafidlel sffects in terno of vine growth, yleld
o quality of feuits. The adjustmert 1s dependent upen the tpe
of sofl, the supilly of Wldky ogmio Ramwe, age of the vine md thw
waristal reaponne.

lact . ¥ine orowth

T grpe vines deficient in WK hed wesk growth mnd
were pale 4n golour (Munson, 1908). ALl the oombinations of WPK
gave latter vine growth, ut the BK treatmgnt, gave the et pronoanped
resilts in inaresss in vine prowth (Gladvin, 19836). Fleming gt 4
(1980) reported that the sumsd spring appliocstion wp to 20 1b per
mwnmmuwmu@wmmmm. Tsoda
(1984) cbomved thet the WK omidinstion was mperior to NP md W
o K slooe. Purther, he observed that growth wes poorest in
mfartilised vines and was algo poor in mims-F end ninneP vines.
A ingresse in vine grouth vee reported Wy Tsschenbarg and Shedis
{2985) with 400 1 of L0100 fertiliser nixbire per acre. Opera

(1985) reported thet WK fwproved rooting, sooslecsted wood meturity
a3 inorensed dry matter content of both roots end tops. Greatest
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insrenns In the mumber of frulting dhoots was obtained by Sexpuboviling
(1968) with sioerd fartiliser plus orgenis fartiliser at the rate

of 5 %ns per bagtere. Chebsn {1968) slso reporded that 80 kg per
hestaro of esch of K, P wnd K considerehly increessd the growth of
Seyem-0ld vines. The improvenent in geoardl vigour snd the growth

of the vines vith the spplieation o X 1D ¢ F 12 1 X 10 fertiliser
was cbeerved by Dmedloy (1087).

Soms workers 454 not, hovever, get such exweuyeging
restite, Willime (1945), for exapls, otemwed thet shoot grovth
was not signitiomtly inaressed by sither ¥ o WX fartilisere.

ECOnt an. Saultedad SASCatantdlation

Beanuys (1968) otserved at Ocfubebore thet P was helpful.
in prawoting fruitfiiness in madwo-cheil. Farther werk dons by
Mentvel (1987) md Srinivesm (1008) showed that X ves diso effechive
in this regerd. ¥ promted sxrlier inistation of leaf prinordis
vhile diffmentistion of flower buds was favoured by P and K.
Pobessivm 3ed $0 late Adtiation of lewres but rwpid &ifferentistion
of flower tuds n owparison t0 ¥ nd P. It vas sleo shown that the
omiined tresteent of NPX also indiced exrlisr imitiation md
aifferentistion of oluster primndia. Potassimm wag found to
inoretse fertility of Buds, partioulerly in the region bebeesn 8th
@d 10th bods. Analysis of indlvidual buds shoved that aarbelydrate
emtent vas nariadly inoressed by X snd MK vhich ves related o
Srultfilness. 4 rapid redustion in the K, K mnd carbokydrate condent
whs associated vith the tlme of flower-bud irmitiation (Mmivel, 1967;
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Malmta, 1967; Shivashmiers, 3987 md drinivesm, 1008). Bensya
ik g (1970) otoerved that a1l the poatepruning tremtnenta vis. WK,
P or digping mound the visss resulted in comiderally incressed
froltidiness as oompaed vith WX dressing anly s the prurdng time.
The P dremning had & partioulerly marked offect, resulting in 100
por ot fruitfulness in edght of tan tuds dlong the cene = oompared
vith X or digging eround the wines.

Studles oondnsted vith Puse Seedless under Bolld oonditions
{(Madhave Reo md Mbderjen, 1970) shoued that momg elght trestounts
with tuo lewels of N, P md K, three cssbinations KP.K,, KFPK, end
NP K shoued signifiomtly highm fruiifulnsss than the oontwal
treatoot.

EKlach.sn. lamats xine snd_sedabh

There ves Jitl.e evidenas that the spplioation of ¥ md
K wiihout the aid of P inaressed the sige of clwisrs (Rendalph,
1944). Rageb and Hubaed (1961) otwerved that the vixes receiving
100 g of incwgenic WK fertilisers produoced hesvier bunohws than
those receiving 90 g H.  Savpubovilina (1965) obtelned the gresbest
fngronpe in the nmsber of nohwe with sdnerel fertllise plus
organic naterdal st the rate of § toms per heotae.

Xfant, co Jmzy sbie sod wedl

Houm-Smohin (1960) obesrved thet the omalative welght
of 100 grepe berries wes insressed by spproximately three to £6 per
ot by tap dresasing vith smwrdun mitrate, super phosphets or marisie
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of potagh or with their combinstion. Increage in twrry sise ves

also reported Yy dopise md Nmarjm (1968) vith ergmic fartiliser
piw F mud X. The heery sise seeusd 0 rendin the samg o possibly
wis incressel vy ighily by WK Gestuents (Willims, 1048, 1048).

Bt oo yiald

dpplicatim of KO Ib par agre of a 4311048 FPK nixture
geve better ylald as ocapared with the vines which received only twe
of these elemants (Steve, 1958). Gledwin (1988), in a sumary of
thyemLfartiliser trial with Oonoard grepes, reported that all the
five trestrente of variouy WK cmbinations had baneflcial effegt
bat the geln in frult produation wea most pronounsed «Ath XK
smbinetion. Tpshell gt gl (1049) condusted e experinent on Canoord
grepes in Cmads. They capered various comddnetions of N, P ed K,
green manwre, hay mich, stras plus B, lime plus wood sshes end line
plus f5ah mesl. The highest inoreass in yleid (15.5 pw oouh) was
obtained fran the BPX treabuent, but this vas ooneldeved $00 small
to covar the oost of the treattmnt. Liwerant (10£8) obteined Mighewd
yields Wth WK balmoe of Shel ¢ 11.68 ¢ 24.8, ut the yields from
the awperphosphate serien vere soombist higher then those of the alug
swries.

NoVicker (1080) sbteined best results vith pallstiged
40404 fertidiser mixture. He reported thet IK vas superiar to
® od ¥ to N dae. Shdlerly, Melvic md Koraseva {1064) vecordsd
nechem yladd from o ocebination of WX st 100 + 300 + 130 kg per



wobare. Sigrifiemd ineresns in yiold wes obtuined wvith B anid X
ombinatim ss compered to N or K aloswe (agullon gb gl., 1985).

Dlag (1968) onduoted & 1S.yemr trisl md noted that
she yleld ves greatly inoressel fram X snd WX plus mmure
trestments. A 26.4 par cent incresse in yleld over the contrel
wes obteined with the wse of W10 ¢ P 12 t K 10 fertiliser combinstion
(Dmatlov, 1967). 0131 (2969) showed thet 1 kg of N, 1.5 kg of PO,
mlksdl'empMpwﬁummtmmhmmﬁw
yield mnd frult quality, Ei)jer and Chend (1969) and WJjer md
Rex {1963) veported that high yield in insb-omshehi vas obbednaed
by the spplisstion of 1 kg of N per vine oombined with 1 or 3.6 kg
of Pg0,. Meld incresses with gplicstion of IPK fertilismrs weve
also ohbained by many vorkers {(Willims, 1045; Randolph, 19443
Heus-Nanohin, 19859; Levinski, 1580 s Chabmo, 1986).

Kleoh o Lrudt cuslity

e verk of Liverant (1988) showed that the highest
sugee content was chiained in vines receliving caplete fertilisers.
It was nobed hy Feuan-anchin (1960) that total sugsr wes incressed
ty 2.84 to 5.55 per omnd in 1957 snd 7.8 to 27.84 per oemt in 1958
vith §, P e K treatments separately md NPK ocombination treatmant
Wt the higlest sugars were recarded vith BPK comiinetion. Abopim
od N {1968) found thet organis fertiliser plos P or X insressed
the sugar content and reduced the ssddity of grepe juioe. Chewban (1966)
mmmew{’i’h‘mmwwm‘dmm
sppliostion of 80 kg of each of K, P md X per heotare. The work of



Isoda (1968), Brosalo apd Pelierd {1968) mnd Martin md Stefm
(1987) els> showed that highar sugsr oonbent wes obbtained fn vines
remiving complets fartilisere.

On the other hmd, m ocomsistent differwises in perowrteg
of total scdlids we'e olmerved vith feriiliger trestsent when
omparisms vere nads betusen vites of spproxinstely equsl produstivity
(Pertridge, 1951). Wi1liwms (1949, 19548) reported thet quality of
grepe s nessnred by oflour, acddity md 7.3.3. gmerally dsderioveded
vith WK trectammt of 15.5 1b per vine of a salt xixtre of
spproxinstely 4.6 t 18.8 1 2.7 malysis. Levinaid) (1060) olwerved
that WPK &id not affest the sugm content wd the acddity of the

Baxttis md Porshey (1984) noted that thw N end K eombmnt
in peticias vere directly omrrelated with the yidld but the ocmsentestion
of P wes 0ot conmiatmtly sssocdabet with the yield. The omsmtretiom
of N, P and X in the coll sep invremed by the sgplisation of thewse
mtrimts to the sadl.

Ejje md R (1900) reported that good yield in inabee-
Shald grepo wes asaccisteld vith petiols oontents of 1.8 per ot B
ad 0.4 por ettt P.  Purthew, they olserved thed ¥ oontent of lest
petiole Angresesd in vines recsiving 1 end £ 1b of N per vine but
dearessed vien N was pplied at a rate of 3 1b per vine, vheress
different rate of P sppliostion a4 not decresse N uptake.
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Ghapteer IIX

NATNO AL, 81D MEXDIB

The present Inwestigation an tie effect of differend
doses of nitrogen, phosphoarus mad potessium on the fyruit bud
difterentistion, yield end the quality in grapes and miritionsl
status of vines vas carried out ot the vingywmrd of the Hortloulture
Deparinent, Punjeb Agricultus) Tniversity, Ludidma, daring the
yours 1972-75 sad 1973.74.

T olimatic oonditics prevedling of Ludhiane we
repregentative of thoge of the ocenfrel Punjad plaing. The svwrage
medmm end ednimm tepersture st Ludbima is 5580 and 4470,
repectively. The sversgy samial rainfall is 5075 o2 ths Dk of
which is ressived during July, Mgust md Jeptenber. The sowros
of irrigetion for the vineymd i3 & tubewall. The soil is sangp-lose
vith a pH valus of 8.2 nd arailehls K, P and X context of 108.4,

1.5 el 118.7 kgths, respectively.

Rt astarial,
Foryoar-ald vings of Himrod oxltiver of grape having

wifom vigour ware seleated for the present Lmgestigetion. e



vines vere plmtsl ab a distenos of 5§ wtres bothusyn and wars trained
m clp-am BAL2in systen.

Dctilisar txestoenis

Thare vere 12 fartiliger treatuents omprising fastordsl
eombinations of thres levels of ¥ mnd S0 levela esoh of P and K.

X, P et X wore spplisd in the form of oaloivm smoniwm
altrate, single mparphosphste and muriate of potash vegactively.
The detalls are given below. '

Natrt ante Dowe per vire Souros Mw&ul:

l. 08 kg X . 5.800

l' it kg X " 4.800
Phosphorus P 08 kg ? 85.000

1 “h% 2 ‘

!". 1.2 kg ?'6. " 7. 800
Potessdivm 0.8 kg KO Mriste of potesh 1.58%

b by (0f %,0)

& M u ao ’ . ’om
B o Sertiliser muliankion

The full doses of P and K end helf doss of N vere spplied
in the first week of Nlxuscy just after the pruning of vines, The
remcining helf dose of N ues applisd in the geoond week of April.

e frrigation md otiwr alltorsl practicss vere the
se for ell the sxperinectel vines.



Tt of. the sosinent

™he experinent ves 1eid out in rendanised Mook desipn.
Ne wpaimntal wilt consloted of tnwe vines and there ware four
replioations.

e fullouing ctesrvations were reocwdsd.

1. Yheoe of the xicea

(1) Ipk slxapliraon

A nark vep painted an the vine trunk 18 on fran the
gromd level. The girth of the Yrnk wvas messured twdce during the
oourpe of the study, ohes Mefore the start of the experimant and
mother st the end of the eperinent at the narked point ma the

Wit s cqnaq,\% 4oy ’(-, sed-iv,

ingrosss in glyth of virse vas caloulsded.

(2) uadatib ol pomineg

To hem wo Ldan of the affect of Arfermt doses of
fartilisers m the growth of the vine, the wedghd of prunings wes
recarded,
XX. Dinoh.shacartexiailan

Tt lmches per Grectnent were collasted wt reddon st

harvest time t0 record their length, width, weisht and the mmber of
barriss per ungh.
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ta‘) To1009

One
- lmdvred berrdes rmdaily selooted, were teken frem
wwo'm’. tative tanches and welghed ot & tripla-bem belmge
grm sowrsay. e mem wedght of & barry
» wis this werlond

(%) Bz lenxth,

o Buntp-Live berries vere reandonly selected from $he
shove e md thelr lengths vers messued with the help of o
Vernle's calliper. The mamn langth of & berry ves ed.ovladed
thase deta. -

(8) Dy dlaaies
The dlmeter of burry st ite mexinun ves messured in
omtinetres using Verniar's oalliper.

(4) fulom paxcankase
The hdoe wia extrasted Yy hend
from previouly

nmentloned,
m;;:t:mhaﬂaﬂd:muﬂtmmmmd
l;um:n juioe vas streined threugh smelin gloth., It was weighad
- triple-been balmoe mad exprensed in peromtage on the basis of

origing weight of the berrise.

IV. Gmxiaal shacachea

Yo wasensing the affect of varius fertiliser trectmmds
on the fruit quality, the folloving observations were recordsd.

T~ 1009
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%0 fully rips bunches from eath treatnent ywre takoen.
e Jdse of sl the texrriss of these rendanly selected butiches wes
axtracted and streined through mwdin aloth.

(1) Zotal aclulile scilda

The strsined juige of sash saple vas thoroughly stirred
befare teking the reating, e T.5.5. oatent of the Juloe wes
debernined ith s Opten-STL refrsctometer. To svold the chenoss
of rror, two Teadings of each saple were takm md evetesh ves
vorked oub. The yefractometer wes thareughly alemed with dlstilied
water md vipel dleen before teking the naxt reading.

(2) stz

To xl frech julse wves titrated agelret a 0.1 N NaOH
solition using phenalphtheledn as m indicator. The percantoge of
addity of the julos was osloulabed sl espressed in tes of tartsic
aold (A.0.0.0., 1960).

Y. 2ad

The grapes in the eperinentsel ares vers harveated vhen
they were ripe (The stage vhan berriss besoms soft md almost all
e berriss in thw bnch developed undform ofiowr charssteristic to
the veristy wea ocansidered +0 e the proper harvest stage) ma Sotal
yiald per vine wss recorded.



VI. Padiala anslvnia

Por malysing leaf peticles for ¥, P md X, the patiale
ssxples ware collegted soooxding o the procedurs given by Chapmumn
(1904). Yor N snd P, leaf peticles ware ocollseted fram the lesws
which were adjsomt to the clusters #b the sed of the bloem period.
Por X, the petioies vere odllected 80 deys after fud) tloom from
youngest matitce leaves.

Toarty-£ive 1eaf poticles vers tecen fran each trested
vine md vere kept in polythene begs. The smples were firat wvashed
vith sosp, then with Ol ¥ H1, tap water md finelly rinsed with
distilled water. They were drisd in m oven at 65°0 for 48 hours.

(1) Bixcan
e N wvas malysed scotrding to Xjsldehl methad deserided
by A.Q.A.C. (1960).

(2) Shascbanm

The P vas determined by smenive mplybdste-vwndate method
desoribed ly Chaman snd Pratt (1961).

(3) Eatamatim

The K wes determined hy wet digestion method desoribed
by Piper (1950).

ViI. Gallexlion. ok bl Aamian
The scdl sapies frox ssch 30 o sons 0 & depth of
10 om, from each treatment were taken befors the start of the



sxparingnt. The soll semples vere sgain teien, treshogmt-uiss in
the smme mamer at the end of the experivent. Tese swples yere
dried and prepmred for malysis ss dsworided by Piper (1950).

Yathoda of soll saalynis
(1) Elizoams

The svellalle K in the soll vas dedernimed Yy Alkaline
potassiun parmmgmade nethod (Subhdish md mijs, 1958).

(%) Bhemphorus
The availshle P was determined by Olsen's methed
desaribed by Jeckaen (196R).

(5) patasalum

The svallables X vag extrestel wvith 1 ¥ smanivn ssetets
solution smd estimated o Beclmsn £imm photcmeter (Merwin md Peath,
1981),

VIXI. Shudliss on Crult bud JSOaveniiailon
(1) callsqiisn of lnd amules

Bw xid samples vers ciilacted from £0d, 3nd md 4th
budpogition of a sheot en FTth March, lst pril, 10th April md
then from 20th Aprdl to 80th Jeptender, 1978, «b lG-day intervala.
fwo budo were collegted at rendam, with the help of sherp kmife
from each replication fram fad, &d md 4th bud positims under
each treastnent. Thus eight buds vere oallected svery time from sash
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tractmont ot o particile’ ud positiee. Oub of these B tuds, feur

bads were used for the purposs of morobamy. 7To koww the percetiege
of dead tuds, the dsts of &l the shove mentloned elght tuds vere

atilised. In aidition 4o this, on #0th dprfl, the buds from heering
md nonbearing shosts vere collsoted seperately.

(#) ZQlinz sd pressrysiion

The buds wers diractly oolisobed in mecinen tubes
'ﬂcs\'\v
oontaining mm..u (Fedsd.) golutimm.

(%) Damsidon

The tuds were dlsseoted under the dissecting miorosecpe
giving & wagnifioation of 20. The bud sesles, hairs slong vith
mocasory bads were removed. The woody base wes also Grinmed with
the help of sherp soslpel.

The dlemmd buds vers then plased trestent.uwigs in
passing tubes for the purpose of dshydrstimm.

(4) Dntnication

e ods vere dehgtrated in mn Ww-graded series of
tertiny utyl elochal. The perceutege of alechel md tertisry dulyl
alachol, with the tine requived is given Mloy.

Perventege of shaolute slochel 80 2s 0 Q
Peromntags of tertiay butyl slochel 80 ] 100 im0
Timg roquived 8 hourw 18 hours § hours ¥ hooe



The tads vers then passed through thees changes of pure
Qlme ssch chatge lestdng for sbout alx haurs.

(3 Intiliacstion

The trested buds vers Japt An paraffin vex having ®0°%
congesling point and kept in oven &b Y0°0. The paraffin wax melted
alowly reculting in the metiling dow of the buds. Then buds were
ehmnged tuloe to mother vials omisining nelted pwaffin vax md
then allowed %o rensin in oven for 18 heurs.

(6) Bubeiting

The melted prraffin vex vas poured in covers of ocogpling
§ars. thmmmmm'\dﬂxtﬁowgtn
hot arrov point mnd pud on oovers of coupling Jae, The crigntatien
of the buds was done under 20 x bl-twoulmr niorosotpe, uhen the wax
ves sl solid by mraging them vids gt vith thelr spex polnting
ywerd with the help of hot srow point md needles. The nelted
pareffin yeax ves then poured on them. Oere was taln for the complate
foaion of tpper ind lower layers of parsffin vax. Ihis fusion wes
hwought with the wlp of hot wrrov md nesdles. When the paradfin
vax vas oopletely cocled, its hlooks we removed. Sitalle sive
rectmgular blooks were sut in suoh & fashdem that each Lilosk emtsined
oly ono bad md the edges of the Hocks were pmrallel.

(") Maretonr

IR A thick weetiay were aud with the halp of rotey
warotoms. Ribbome were tekent on Siides seared wlith wary thin
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Laywr of Neyer's adhesive (Johawen, 19d0). The ribbocs vexe flonted
in yeter ad slides veare slightly wermed,

(8) tuining

The slides were pasged through thawe eepling Jers,
containing Rylens. Emch dip lasted for 5.4 wimtes. Then they
vere prosed trough en wp-graiing series of aloaol, then in pure
sloohal, then in w-graling series of Aetilled water and then
tuo changss of distiliad vater vere giv. Eeoh change lasted for
=5 mimites. Then slides were atained fn i per omt safrmin
(prepared in vater medium) for Se4 mimstes. The slides were given
tep weber bath and ecained under M~oouls micosoipe. e slides
heving oomplete sections wvere selacted for further progess.

The selected slides verw then tramfwrel to distillied
water. After heeping in dlatilled water for shout 2 mimites, tlwy
were tranaferred to equal parts of digiillisd weler « slodhol mixtore.
Then 3 chenges of sloohal ware glven. Late on, they were trmsfarved
to Rylene. ™o changes of Xylens wers given, each dip lasted for
sbout § nimtes. Tmediately sfter removing from Xylene, the sections
vere mombed in Cmisde belsan, tuking omre that o sir hubbils terwd
undm the cover slipe.

The alides weres sllowed to dry at youm temperature.
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RP BUMBENTA, REBULIS

The deta on thw effect of fagtorisl ombinstions of
N, P and K on vigour of the vine, fruit bud differentistion, mch
ad herry waight and sixe, quelity and the yiald of Himod oultiver
of grepe e pressntal below.

e 4nta in respect of the inoreass in trink cirounference
|l veight of prunings wel es the indiess of vine vigoxr are presmied
in Teble 1.

(1) R

The medlun dose of N significantly inoreseed the truk
clrotmference (35.88 per omt) as compared with lov Gone of ¥ (29,55
per omt) as well an the high dose of N (51.85 pe oemt). The high
dose of ¥ inarsssed the trunk odramference es coupared vith the
1ow doss of N,

e high dose of P signifiemtly inaressed the taunk
siromferanos (BR.43 per omt) a8 compared with the low dose of P



Tohls 1

mamameﬁu% md potassiun
mugmmmw pruading welght in Hiswod

]

Parontege incresss in Pevowmtal® increcse in
Trostmants ok olromference in  pruning wedght 4n 1978
1978 over thet of 1078 owver that of 197%

K RT.4 2.0t
NP X =0 .45
L2k 29.07 %6
WXy w29 2465
T3 .08 2638
P Ky =0 £6.95
W&, =0 2.5
NPeky .00 .2
P oK 5.2 2556
P s RE.45
B gy "1 2573
X =.5 25.94
0.0 ok W6 level 1.088 1.8

0sDe at 15 lovel 1.481 2.344
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{30.92 per sent). Simllsrly, the high dose of X Hphly sipgnifismily
inavessed the trurk cireusterence (52.08 per cet) s ocompmred with
Jow dose of K (54.28 per osnt).

The high dose of P vhen oambined elther with low or
nedim doss of ¥ sigifiomtly incressel the trunk eireuference a8
owpered vith the Low level of P combined with tiwse levels of X.
The medim level of § vhen ccmbined with either lowel of P
signislomtly Lnoresnsd the trmk olromfarence ss coupared with
the 10w or high level of i combined ith elther lewel of P. The
high lovel of P vhen ocmbined with high Jevel of N significantly
ingressal the frunk slromference es ocupared with 1oy lewal of X
omubined vith sew level of P. Al low level of P uben oambined
wAth hgh level of N signifiontly inoressed the truck circunferencs

sa compmed with Jow level af K conbined with same lewel of P.
The KK, PX and FPK irtersobtions were not signifiom$.

mwn’rﬁmmmtwmm
siroumderencs (85.00 per omt). It was followed by the trestments
KPpkey NPy md RP. K. Tw treatwmrt LP.K, ves lomt offeotive
in fngremsing the trunk elrcumferengs (27.48 per omt). It Siffered
signiticmtly Sran the vest of the trestments.

(%) Etech on the nnming sdsht

The prning weight of the vimes wes sigificmtly
inaressed by the mediun dose of N (27.40 per cent) s compared
vith the 1ov dose of N (25.88 per ceut) md high dose of ¥ (285.8
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per cunt). The high dose of ¥ sdignificmtly Snaressed the praning
weight of vitws es cospaced with the low dose of K.

The Kigh dose of P migifismtly inoremed the pruning
welght of vines (28.28 par aent) ss cawpared vith the loy dose of
P (25.17 per oamt). Stmllarly, high dose of X significmtly Lnoressed
the pruning weight of the vines (25.94 per cent) as compmred with
the lov doss of K (R8.80 per omnt).

411 the firet md seccd arder interections of N P sud
E wvere not signifieant.

myﬁmmmwmu
pruning vedght of the vines (29.85 per amt), The differwnoe
tetwsen this md the other treatnentes wes signiticant. It wee
fotloved by the westnents RpPek, Nfyly @d BF,L. T KR
treatnent; had the lsaat effest on the pruniing weight of the trested
vinss (25,0 per omt). There wes a significant diffwrence betwesn
mmmmﬂmwmxﬂ’x‘.

Teking into comaideration both thw truk dlroterenes
®d the weight of pruning detia, 1t mey be stated thet 0.8 kg ¥
omMired vith 1.2 kg of POy mnd 1.8 kg of K0 Angreassd the
vagetative growth of the grapevines nore then sy other trechamt
uwed in this soperiment.

hmm-mmmwmrmwu
the Aifferentistion of floral buds, the i saples wers collected
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NPy%, - (end nodal bud)
Minimal vegetative phese. Shoot gpex showing hemi
spherical topogrsphy

(100 =)
20u4=T5

HleKz (3rd nodsl bud)
Cluster primordia iIn the axil of the leafl



en diffarent; dates, atarting fron AT Muwh o Sspieder 20. Ta
wads vere preservad S FAWA. solntion mitll dlssestion.

During the indtiel phige of dsvelopment, topogrephy of
the spioss of the inflorssownse scis wves osretilly stadied. 14
varied from flat to dme shspel. M pointed out by Scheidd (1984),
dme md hemigpheriod shepes of the spex are Indlostive of mecimil
o mininel vegetative grovth phanes remectively (Flete 1, £ ad 3),
whiress flat ships indiostam that the Ldtistion of flord primeedia
has just atarted.

The floral bud intsiation hed slrealy sterted in omridn
csses vhan first obgervation was nede m R7th of March. Arother
festure otwerved st this stage vas thot the ahoots were very young
md in sctive stege of growth. IHowever, the peok period of florsl
bud inttiation extonded fram Sth to 10th of Aperdl. At this stage,
the bemring sheots were in £l Niems. It may be pednted out here
thet fu11 Bloom stage Lested fram Bb to Lth krdl. In ofber werds,
the devolopment of muored sesoon's arop w4 ivitiatiom el development
of flors)l primoydis for the nash yewe progresiesd atmd. tawously. 1t
wes also observed thet ol the Certiliser trestments used in this
wPeizent hed similin offest oo &8 indtiaiion of thw floral buds.

In the calleotion of R0th Judl, al} the inflorescence
ows vyere having floral primoydia Sxyespective of the treatoent
eploysd (Plate 4). In the osllegtion of this dste, vhen ocsparisan
vas nade betueens besxing md nonbearing shoots, it wvas oteerved
that floral bud differmtistion wes idmtionl and there were 100
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LP,K, (4th nodsl bm!)



per oont Srultfnl buds an both types of shoots {ab 24, Srd end 48h
bud pooition). Here 8o various fertiliser Grestrents had siniler
affect. On this dete, infloresesnce primoedles oodd tw eeslly
obpervel under the low power Riaroscope.

It was svidect from the exssdnstion of tw uds
collegtad on different dxbes thed infloresomse primedia omtimed
to devellop end orgmepmis dfferentigtion in floral buds was in
yrogress en 20th Jeptenber vhen the thasrvations wee dlscontinued
(Plate 5-10).

Desd end disintegrating tuds wers, however, first
olmarvel m 20th July, generslly in the Wweabmnts with high level
of . With the passage of tine, the peroentage af dead buds
sthamoed pgraduslly. At the tims vhen ohesrvations vere digocutismwed
(i.00 o 20th September), the perosnbege of desd duds wnder high
dose of N ves 85.12 per ownt s oompared vith 27.00 per omt in
nediun dope md 17.90 per omt in loy dese of X (Plute 11). T P
ad K 414 not shoy such lling efTeot of buds.

The data in rempect of the langth, width, welght ma
moider of berriss per mch ars pressntad in Tabls K.

(1) AtSech on Jangih of the Junsh
The data ot K, P, X ombinations on the length of the
sh show that the ndn affects of N, P, X nd a1l the firet ond
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Severdl floprdl primordia in the

cluster ate soan

o

differentiation of var.-imu pax-bs




seoond oxder intersotions of K, P md K were not signitioms in
both the years of study.

The Inshes with the greatest length were, howerer,
produged by the trestmat KPoX (19.88 md 17.08 em n 1972 md
1978 respestively), fullowed by the Westnmt %P K. e shertest
ahes Were produosl by the vines receiving B,P,K, trestuart (AY.8
®4 15,58 on in 197 md 1975 repectivaly).

() Eotect on tha lseh sddth

In 1998, the high doss of P {noresssd the bmch width
signitiomtly (10.64 om) over the loy dese of P (10,01 em). In
1978, the high dose of F 414 incresse e unch width, Wt the
differenice batwsen the low end high dosen was not sigpificans.

The nain effects of N, X ad a)l the fivet and second
arder intecsotions of B, P ad K wvere not signifiomt during both
the yesrs of atadys

Te grpe Unohes with the M.ghest vidih ware chearved
mie the trestmant RF K, (11.12 et 3.80 o1 in 1078 wd 1973
respactively), followsd by the trestemnt K, P K. The N 7,K, Sreatemt
had the lemst affect on the unoh width (9.8 md 8.30 o= in 107%
o 1978 respactively). The tresioend 4lfferences, howewew, ware
ot significmt.

(8) Flach s the Tamch weicht

In 1078, the high dove of P sigdfiomtly inoressed
the txmoh vedght (826,60 gu) s compwred with that of low dose of P
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(904,38 gn). M 1975, the high doas of P 314 inorecse the duuch
weight, tut the difference bebwom: the tunch wdght produced by the
vimen mder the lovw md high does of P ves nod slprdfiomt.

Tw nain offeats of & XK md a1l the fireb mod secord
ader interastions of N, P and X vers not slgnifdomt.

The KP K, trechsant produosd the hesviest bunah (258.77
ok 134,22 gn in 19TR wd 1975 rerpectively) followed by the
teentzent HyFpky durdng both the yezre of eperiment. e NP K,
troatnent had the lesst affect e £ur es weight of the bunch vas
oonowrned (18578 and 230.00 gn in 1978 md 1973 repectively). The
treatnort difCarenoms were, howersr, not ol gndfisent.

(4) Botwat

The high dose of P simificmtly Snoremed the muber
of barries per bunch (88.01 md 64.54 in 1972 md 1978 reectively)
0 comprred with the low doss of P (82.55 md 50.8L 4n 1978 e
1975 respecttvely) diring beth the yesrs of wxperiment.

The nein effeats of N, X and al) the firet and second
order interspiions of N, P md K vare not sigificmt.

n = srerage, mmwirﬁm-mma
twrrics as ompared vith other treatments (04.8R md 1.0V in 1972
od 1978 respeotivaly). It wae fdlowed by the Wweatmant HP.X.
mlmtmwummwmﬂnwuﬁ&
(7980 snd 5890 in 1978 et 1973 respsotivaly).



the dets &n respect of various berry charsobters such
as length, dimwter, weight mnd julee percentage ere presstitad in
Talkie 3.

(1) Berect o the hecxy. lensth

e data show that the nuin effects of X, P, X and
al) the first and second cader intersctions of N, P sl K were not
significmt.

In 1972, the vines reosiving NPk, Wreshmnd prodiosd
the longest berries (1.0 om), wmwmmnﬁx,_
(1.88 o). The vines reseiving l,‘r’_!i tresbmnt pro®ieed the shorteet
berries (1.83 en). T trestmnt differcncss wire, however, not
signifioant.

The trend of result cbtalred during 1978 wes similer ¢o
Mﬂmmtﬁwﬁal‘@lﬁm“ﬂm&y
infurios to all the trestments.

(R) XLach o the heezy dlameten

Thare was 1o significst offect of X, 7, X md 2l e
firet md second order interections o the barry dlmeter dndng
hoth the years of study.

The N Ppky trestient, houever, inoressed the herry
dimeter (1.67 md 1.48 o0 in 1372 end 1978 respectively) as compared
with othar treatments. It wutnllmh'ﬁomtl‘?ﬁ. e
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Westumt NP het $he Jeart affhet in Saprendng Ly dlenrtor
in Wb e Jours of staly (L. ad 108 wm S A0 wnd 1995
sopiaitwiy).
(5) owk . oesx ekid
| The high dasn of 7 ol o sigeifioonh alerd In tnprecsing
ey wighd (90 md 519 gx yugpaviiwly in 30T s 290N a0
onpad with Jow dosw of P {50 o B0 o An S8 't ANVS
soupastivdy) dutng Wk the Jons of stal
S nalin aiiohs of X K ;i L the Pievh ot seewd
wie Sherwtion of X, ¥ mi X wire b Sgifioms Aaling Wik
*e
B0 trestnet Sk, senitel e Mgt wigh of
barwy (BOF and 205 gn fn 100 and 1975 vapesiivady)e It we
DLl ty the trestems K3 . The Joust by wilgt we
ebbeingl ier e fresint KK (SR k101 g S AR
(6} 2t 200 Selan. namnton.
u 1000, W0 fubgs povemtage ves shgdfiemily upvaunk
1n S gropss Sem Wy e vings solee Tee Jow de of X [I45 pur

ook} we ongoved vith the Tadbm (00,15 pow ased) o Mgh {80 pow
o) duup of B.

8 Migh diee of 7 guflonily Lurewnt the fries
popmings {0604 yor ooh) & eupaved vith e Jow dom of P
(A yov o)+
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The high dose of P (148 kg PgOy per vims) vhen combined
vith 1ov dose of N {0.4 kg N per vine) produced the grgpes which
were sisniffoeantly bigrer in julse content a8 cappared with cthe
trentomts. memnatxmakgx.npnmn)m
comdAned with low doss of ¥ (0.4 kg per vine) algrifiomtly dnaressed
the juige peromtage in the grapes. The high doses of P mud K vhan
ombined together im0 signifigantly ingresssd the Juloe peroentege.
The second arder interestion uss, however, not signifiosmt.

. The NP trestamnt geve highest fuice peremtegs
(70 per omnt) md there vas a sigdfiemt d1ffarwnoe betwsen this
ad othar tresthents Emept the trewtnants WP.K, md R K. Te
NPk yidldel leewt paressrtage of Julse (80.00 per cent) md there
mammmmmvﬁ.!ﬁaﬁ
WPy K, trostaents.

In 1975, the nain offects of X, P sl X were not
aignificmnt.

The high doge of P vhent omibdned vith low dose of N
sigifiomily Angreamsed the grape Julce pmrventage s compared with
Jow doss of P ab the Sme Jevel of K. The low dose of P vhen
oaubired vith xedium dose of N sigrifiomtly incessed the jules
peroatage as coopered ulth high dose of P st the same lewwl of K

The X md P intarscticns vere not sigdficmb.

It ves, bowewer, obwerved that second arder interestion
viz. K vas sigtdfiomt. mn‘rﬁwmm
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peromtage of Juloe (89.50 per centi) snd thare was significent
The {P.K, yieldel the 1sast peromntags of Julos (60.48 per omt).

The data in respect of total solukie solids, aaldlly,
T.3.9,/0c1d ratio ss sffected by &iffwramt WE ombingiios are
presented in Talls 4.

Ip 1972, the Mgh dose of P algndfisebly increased
the T.3.3. omtent of the fulos (16.26 per oent) s ompared wvith
the low dose of P (15.58 pee cent). In 1973, the high dose of P
ald ingreene the T.0.8. sontent;, of the jules but difference betwesn
the low end the high doses of this mtrient was not significent.

he nuin effects of ¥ end X and all the first and sscond
order interections of N, F and K wwre not aignificant during both
the yeara of stady.

The total polulls sollds were the highest wider the
KPyK, trostmant (18.70 and 18.00 per cant in 1972 and 1973
respootively). The NP, treatnent hai the laawt effect au 7.3.9,
(15.10 and 16.70 per osnt in 1978 mnd 1973 respectively).

(2) Zlect gn tha acidify of she lkioe

The main effects of N, P, K md 1 the first and
seoand order inberactions of N, P and X wers not significent during
both the ye=ra of sizaddy.



Talds 4

matmmm?m phosphaeis and potasaiun
on the 2.5.5., sddity wmod T.3.3./mdd r in Hmod Ov. of prepe

eamote  riticlay iy DOt

K Pl 670 15.00 G O.RB N.0R RM.2M
LP X 15.85 17.08 OG5 OM5 SNAKD 2045
Pk, 1510 1690 0.60 O 5400 84948
NPy 1585 1695 O.@5 0.0 2500 25.00
B K 166 1785 O 0N IV RT.TE
TR A 1685 1740 OO0 0.0 AW 2O
1X % 1567?1590 0.0 0.8 AT.EST Ko
WPeke 15.40 1685 GG  0.0M 204M  25TR
PR 10.40 1795 O.5R  O.655  86.806  RORW
LR A 1605 7.0 0.0 O0.05 26.9R5 AT
RgPeKy 1R85  17.00 0.00 O0.M5 BS58  2T.a
TR A 1545 3685  0.60 0.6 RGID  26.397

m““ Bde FaSe  NeS:a  Ne3e  HeSe B.5.
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™he adldity was, however, found highest in csse of
juige obteinel from the fruite of grspe vines treated with N2.K,
trentzont (0,630 md \71 per osnt in 1978 md 1078 respectively).
16 vos folloved by the NPK, treatment (0,618 and 0.670 per ent
in 1972 end 1978 respectively). Pw estdlty vas lovest in cwew
of the juios obtained from the fruits of grapevings trented with
RPK, treatment of fartdlizer (0.588 and 0.8 per cant in 1973
=4 1975 respectively).

(3) Xfacth on TedeSe/aald xatis

In 1978 su well as iu 1975, the high dowe of P
Mgnifiomtly inoressed T.9.5./0aid ratio of the jules (88.585 ad
27.84 per omt respectively) e otupared with the low doss of P
(RE.97 mxd 25.92 4in 1972 md 1975 respectivaly).

Te nain affects of ¥ and K snd a1 the flrst sd
second order interactions of N, P md X ware nob aigrifiomt daring
both the yewrs of study.

The kighest 2.3.3./ecid retle wes notad i the
KPyK trestnent (50.0MR md R8.87R 1in 1978 md 1975 respectively).
mmr.s.s./wrﬁommmxfhm
(24000 ed £4.945 in 1978 and 1973 rempectively).

Vi. Mfeck of N. 2. K sonbinaidscs o the viald
Do yiald dota s affested by 4ifferent K, P, X
eanbinations sre presscied in Telle §.



Tollle §

Bifest of Lactorisl ombinstions of ni phoesphirue and potansim
o the averags mmber of mshes md yield (by weight) per woe 4n
Hwmrod Cvs of grope

|
|

KPX .0 57,98 5.480 2.0u.
AR @0 0.9 e.ant .74
K PpKy ®.97 0,48 9,084 B.cA7
A X .18 an ¥.904 .00
Rk .75 an .50 5719
AN .85 @7 (X 4 450
KPeX, .45 o.m s4m TN
BPEy @ o v.071 -8
Pk 428 45.08 eror 4078
TR 45.00 45.50 X 4400
TR ®@.0 8.. s.o5t 5882
KPp%e ©. 4. 690 410t -

CsDe a2 u M K.S. KeSe ¥.S. HeSe
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The nain affects of X, P, X and sll the first end second
order interections of ¥, P snd X were not signifiomt in both the
yoars of atody.

The vines receiving e KLP.K, Arestumnt, houwweer,
prodiuced the greatest muwber of bmalws (45.9F and .45 in 1078 md
1975 respectively), followed by the treatment KP K. The vines
reosiving K7 K, trestment prodicsd the lesst mmbes of tunches
(39.62 md 37.95 in 1978 md 1975 rempectively).

(2) Bt

The main effects of §, P, X md a1l the first md seomd
order intersgtions wvere not signifisant in both the jears of study.

The vines recslving K,Pok, trestmnt, howsrer, produesd
the highest yleld (0.384 ad 5,007 kg in 1972 and 1978 respectively).
It wos clopely followed by the NP.K, treatunt uhich gere the yield
7.004 and 4.00% kg in 1072 md 1975 yespectively. The lowest yledd
vas obtained from the vines fertilised Wth NP X, teestomt (6.450
md 5.00L kg in 1978 g 1975 vespectively).

The data In respeat of the alfect of sodl spplisation
of N, P nd X on the ¥, P md X contat of grape petiales me

preasbed in Talie 8.



Table §

Rtect of fagtarial cowldnatics of ni phospharus snd potession
on the peticle content of ¥, P @d X 4n Ove of grepe
wemmte iy BRGSO
LP,X, 1,04 108 G206 OA0 17 18
KP, X 1,05 .08 088 oM 1.8 1.8
PR, 108 108 OA7S 0217 L5 L%
WyPeXy 1.06 1.06 OB 0.8 180 1.0
RP.K, 1.6 148 ORE OB  L.82  1.89
13 1,00 L3 020 05 185  1.88
158 110 L1 GATE 0S80 LTk 179
P 100 LU OMS 0280 1.8 1.90
APk 14 L1704 0808 170  LYB
W& 145 118 0208 0800 170 1M
P& 116 118  O.MM  OR08 LSS L.6F
I X 145 118 000 . 0.208 1.9 1.0

GeDe o BS
1e¥il o.0n8 O.082 0088 0. OB% 0.18 E3.
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Thare wvas signifiomt inoresse in the patiole~N with
the incresming level of N spplisation to the sodl dardng both the
yaswra of fuvestigetion.

The high dose of P ingressed tiw N lewl in grope
petioles s owwpwal with loy levad of P, tud thaw wae 0 signitioant
diftarenses in peticlo-N levels s sffected by high md Jov doses of
P during both the yowrs of investdgation.

e hgh dose of X igifiomily depressed the X contmnt
in grepe peticles s otepated with the lov dose of X 4n 197, In
1978, the high dose of K did depreas the uptske of K but the
depression vas not algdfigant.

A1l the first ed seoond ovder Snderections of N, I el
K vere not signifismt doing both the yews of study.

In 1972, the N omtent in peticles of the vines reostwing
HPpK, treatment vas highest (1.18 per omd). The differenses in
Be.oabent of vines wdwr this trestment snd the rest of the trestments
et X7gky 824Ky w04 XpP Ky) vere gy siguitisumt. The
least N omtent wes cheewved in the peticles of the vinss receiving
HoPeKy trestmmnt (1.08 per owt). There vas highly signifiomnt
giffarence betuemn this trestment md the other trestamts {wxoeph
Nyrafy d KPeky).

In 1978, the N content vas higheet 1n the peticles of
the vines recaiving HgPoX, trestment (1.18 per omt) nd this



treatnt siguificatly Affared fron e other trestrents (exoepd
BFKy, NPty @4 RPKy). The lsast B (1.08 per owst) omtent
wes in the petioles of the vines reosiving K,P. K, Wesimmt. There
v hghly algnifiomt 4iffwreos betvmen this trestnnt md rest

of the trestmants (et RPiK,, RFX, md KP.K, ).

(a} NFTEOT O Fe PR EMENS MU X . . g * a4

The high dwe of P ingreamd the P oontent i1 peticles
sa cupered with the Jov dose of P during both the years of atudy,
Mt the diffarences ware hot signdlfisent.

The high ®em of § hed signifiomt depressing effvet on
the P oontent of peticles se cupmed vith the lov m mediun dome of
N. The medlum dose of ¥ aleo emerbed & signitismt depreusing effect
o P content of peticles s cxmpmrel with the low dose of N, dad the
aLrrances were not sigdifismt.

& the X ppligation to the soll fnoressed Orom 0.8 kg
K0 per vine to 1.8 kg Xg0, the P contemt of grape petioles vas
sigifiomtly decremmed.

411 the first sd seotnd opder inderestions of N, F md
K wme not signifigent during beth the yemw of stody.

In 1978, the P pereenbage was the Hghest (0.2Y5 per
m)mmmummmmugﬁm
There ven & signifiomt difference between this md KP Ky, WP.K,
NgPgly wd NgPgky treatwnts. It ves followsd by the KP.K,, KP K

=4 B, Pk, Srestonts. The P eontent wves tm lewt (0.IR per omt)
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mwmmwmummmmqﬁmu there
ves & signifiomt fferenge beduwam this tresbwnt md the other
treatnarts, exoept !'P‘l', l‘l',ll ml‘?‘l‘ Srentoante.

In 1975, W P owmtent of the grape petisles of vines
mmnfﬁmwmmm(&mw
ont). Theve vas sipgdficmt Mf¥erene detusen this treatment md
the Pk NPpfp RPN, NPy, A2 Ry Wrectmcta. It wes
folloved by BF,K,, KFK,, HPoK, treatumts. The P ocatent v
the lasst in petioles of the vines reseiving XP K, fertiliser
treatnent (0.200 per omt). There uas & sigificmt diffwmence
batwmn this md e other treatbents (et KK, EP.K,, RPoK,
ung,.x,w»

(%) 3

e high doss of K ingressed the K codent in petioles
w ompared vith the low dose of K dxxdng doth the jess of study,
but the 4iffecenctd wers Dot signifisent.

In 1998, tw high dose of H emvted s signifiomt
dprevsing effest m the X ontent of petiales ss compwred with tUw
iovw or nedimm dose of X In L1978, the high dese of ¥ 4id et the
dpreusing effest @ the X sonbent, bt the depression wes nob
signitigmt.

The min effects of P xd Xl the firwt mnd seoond
order irdersotions of N, P axd K yere net signifiomt during both
the yemrs of stidy.



In 1078, the X content wes the kighest in the peticles
cmmmmlﬁx.mcmwm;. It van
folleved by NyFyKy Py B¢l Nfafp WK, trestamte. T
X omtenrt ves the Jsnat (1.88 per cant) in the peticles of the vines
Mme!gﬁm Thars ves siglitemt differenoe Dot
xfz'gWo

In 1973, althongh the trevimmt differenges ware nok
sienifiomt, the X ountent was the highest (1.8% per omt) in lse?
mebmmmr&gm It vem followed
by the KuPeKy, KPikg, N,PiK, and KK trastmnts. The K onbent
was the Jowest (1.65 por omd) in the leaf peticles of the vines
mhn‘rﬁmmt-
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Chepter V

DISGUSSION

The sslient fectitres of tha results of the present
study presented in Chiptes IV are dlscussed belows

L, Fedt lad Sisfecatdation

&) the NPX trestnents had simdler offect an the bud
initiation. Studles comiuoted m Fusa Sesdless Ov. wder Delld
eonditions (Madhava Reo end Mukharjes, 1970) showed that emg 8
treatnents with two levels of N, P md X, only in N,PyK, trestmess
same indlcstion af emilier fruitfulness wves moted. In South India,
undar the tropioad oonditions, Menivel (1867) wod Srinivessm (1968)
found thet the ocemblned trestment of RPX intoed exlier initistim
md differemtistion of gluster primordia in Mebee-Shaid.

Regarding the page of the development of florsl buds,
1t ves interesting ¢0 obteerve that Lrvespective of treatment, al)
the wees had the floral buds by R0th of Jrdil. On the basdn of
presant stady, it is rether diffiodlt o delineate the differential
affect of H, P end X doses on the frultfilness of the buds es in



all the cases 100 par et Srultilness ves olserved. Hamver,
Nmays gt gl (1970) observed that 1) the post prwming trexinents
ke the spplisstim of WX, P or digging wrowmd the vines resmlied
in omalderedile ingreses in frultfdneus. Nexdwel (1967) s
Seintvesen (1969) dleo reportel dimost similar results in Ansbeg-Shehi.
The role af phosphorus and 0 gertain extent that of nitrogen in the
dirfarmtictio of florsl buds oan sapily be explainsd o the basis
of well-astehlished findings that these sre the two basic alenants
required in the nthesis of REA wd DHA. At the ting of floral
industion the conpmtration of KHA bends %o ingresse (Giffard md
Spper, 19805 Lanos, 1957), Contining oux discussion 40 grepes &n
particuler, Madhare Rec md Srimdvasm (1971) have mede aimiler
obheervations in MebwewShahi, They olswrved high rate of KiA synthesis
st the time of flower tud formation mnd higher RNA/DNA ratic st the
Oth bud vhich is the moet frultful region in this auliivar.

The dats oollested diring the present study showed theb
the bearing md non-tearing shoote behsved Mrodlerly as @l the moe
stadied carrisd the frultfid bhuds. 4 far e the nulrdient status of
such shoote was oonowenad, studies of Gallo end De Olivedra (1041)
have shoun that fruiting md nan-frulting shoots differel wery little
in thelr oamposition of B, P end K. Thia sugpmets thal the cmwes
of differences may heve to be sought in endogmovs growth repdators.

Js the level of nitrogen aprlication to the soll wae

ingreaned, the paventage of dead i disintegrating buds was dlwo
insresscd. It might be Que to the faot that vines sbateh the iome



of nitrates s emminivm exgesaivaly under the high doaes of
nitroganoms ferdiligsr. Wen the moumlation of these g bayosd
the partiowler level, they might be consing tomis affwots o delicate
tisauss 1ike buds., ImmAi) gk gl. (1064) fso chaerved that the

kM gher nitroge retes Ingresssd the nitrats level in the dlustes
ois tlosves.

I, Yioe viewe sl yiald

The yield vas ot signifiomily affected by the verious
treutments aploysd. Iovever, the high dose of phesphervs (1.2 kg
per vine) and low dose of nitrogm (0.4 kg per vine) werw benefielel
in inoreasing the yisld. The ligh dose of phaspharus, in geeral,
fngressed the berry sise snd weight, mmber of berries per unch,
pize md veight of the bvmoh and the naber of unshes per vine sad
hatige ingraesed the yield slsos The benafiolsl regpases of phospherus
somm to be due to high pH of sandy sofl (8.2) in vhioh the preamt
wperinent was conduoted. Under such oorditioms, moat of the
phosphosus spplied to the sotl gets reprecipitaied md heiroe
wplication of high dows of phosphorus is required for better yiald.
Uder the lov &ose of nitrogem, the less paromtage of the buds
vare Ki1iad md there ware nmore mmber of amches which resulted in
inoressod yleld.

The vines reseiving Ou4 kg N plus 1.8 kg PoOy and 0.8 kg
l.oprom the higheat yisld. The sme Grestnent cmdination vas
rerponaible for recording highest number of derriss per meh, the

7



Moreet md the hesrviest nshes md 4t ves the second best tresteent
in faproving the berry sise nd weight. Lso, 54 prodiosd the
highest mumier of tanohes per vine, T treatmet owdbdnation
empriaing of Oud kg 5, 0.8 kg PyOy mnd 0.8 kg Ky0 preduced s
least mmbar of berries per bungh, the millest s lightest berriss,
the susllset, lightest md the lesst nmber of bumnches par vine md
hanoa Lovest yield ves recorded.

The vinen which were poor in vigour were poos In
yisld. &so, the Woes having lunxrimt vigowr might heve vested
the mergy in vegotative growth snd did not resord the highest
yad, T treatment omdinstion of Owh kg N, 1.2 kg Pe0y end 0.8
uywrwmmthmwm
hghent yield.

The burries of the vines resslving Oud kg N vere nove
Juicy than the berries of the vines ressiving elther 0.8 kg ¥ or
3.2 xg ¥, It wvas 050 observed thet high doses of phospharus wnd
the potessim were beeficdsl in inproving the julce percentege of
the berriss.

The treatnmt omldnation of O.4 kg ¥, 1.2 kg Ped, od
1.ak¢l.0mﬁnmm1=3uaupmm.
It nay te pointed oud here that the low level of

nitrogen snd high lawels of phospherus end potassiom might have
fnareaasd the dry mstter contnt of the Jules and henoe inareass



in juios peromtage s the data of Juioe parcentoage were woried eut
m wight besis md not on tha volumw basts.

1. ullky of tha sma

e treatmant ocubinstion comprising of Gud kg N, 0.8
kg PgOp md 0.8 kg KD, responsilie for recording the lowest yield
rosarded the higheat T.3.5./said retio (better quality fruits).
Oontrmy to this, the trestont combtinstion of 0.4 kg K, 1.8 kg
Pglp and 0.8 kg X0, giving the higmst yidld has glven the lovest
Tedudo/eold ratho. It Andinates that there ves m inveroe relstion
betussn the yield md the quality of the grepes. The inverse relation
batureons the yiald md the quality of the grapss was dlao cdosrved by
Wiliam (1945), Vega gi i, (1957) md Vergiea (1989).

he 1.2 kg of Pgly per vine Laproved the T.5.5./acid
ruﬁnuoww\ﬂ&ﬁ-mawul’.ﬂ‘wm This repome
mght be dus to the high pH of smdy soid) in vhich the prwent
investigation wes condusted. Under the same agro-alimsids oanditions
vhere tho presenrt experiment was omductad, Mijer sd Chand (1048)
cbservel that the 1.8 kg level of Po0. was highly effective in
Saproving the quality of the grepesc &3 compured with the 0.8 kg and
3.0 kg leovdls of this slment.

ﬂl i R

Inoreming level of soll sprlicstion of nitrogm,
phesphorus ad potassiam had & odrrespmding ineresse in the petiale


http://gaali.tr
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eontent of N, P end K. It is pataarsl 0 expwct thet when the lovel
of wplication of a partiolar slement to the soil ingreess, then
there is a soyresponding ingreass in thy upteke of that sleent wpwie
som extent. Singh (1968a) a4 GLL) (1940) yeported thah the direct
relationship tetwmen the doss of these mlrimmte md thelr peromtags
in peticlan. | |

The high dose of potassive had depressing effect on
the nitrogen content of the grmpe-peticles, imdisxting therely
@tagmistie affect of pobesalun mn nitregm. The depreasing effect
of potasatum on nitrogen wes also obwerved by Singh (10M8x) mod Gi1
(1588). The high dose af phowphorus, though not significatly but
had a baneficls) effact on the nitrogen omtmt of the grepe-peticiss.
M1 (1960) reportel that the spplisetim of P hat & fawourshle
affect n nitrogen content of grape peticlss.

As the dones of nitrogmm md potassim to the andl
ingressed, the phomphorus content of the grape-patdolss decreassd.
The high doses of nitrogen and potessim micht have dapressed the
uptake of phosphorus. Rm (1988) reported that the Mtrogwm
pplioation to the soll bayund the meditm level (2 1D ¥ per vine)
depress the wpiske of phospharus by the plamte. Gf1L {1960) weporied
thet dnoresse in the dose of potesh spplication to the soil deeresse
the phosphorua omtent of grape-petiales.

The Mgh dose of phowpherus as well sa high dowe of
nitrogen had depressing effect on potassimm contat of grape-peticles.



a

It night be 4w 30 the smtegmintis sffecte of phosphorus i
altrogm an the potansius vptalm.

The rentlts of present otofy showed that the petiele
omtent of N, P el K st 1.08, O.878 and .73 per ot repastively
obtained by spplioation of Oué kg N plus 1.2 kg Pg0y met 0.8 kg K0
per vine gave the Mighwst ylald.
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Tw presmmt investigation an the offect of fastorial
eonbinations of N, P and K an fruit bad differentiation, vine
vigur md yisld and quallty of the grape wes conduoted during the
yours 1972 md 1978,

Ths expwrinmant wan condusted o four-yesr ald vines
of Hmrod cultiver of grape, which were trained on siz-mrm Dndiffen
sywtam. Thres levels of N (0.4 kg, 0.8 kg sd 1.8 kg par vim) md
mmmhnrnux(o.ahgmz..akgr.a'mt'o)m
wied in factoridl omdinations., The trid wes ledd oub 4n »
rendauised Mook design vith four repligations. 7he saparinental
it oonsisted of thoes vines.

he fallowing resulls were obtained:
i Al the trestesnits eployed had ddadlar effect on

fruit bod inttistion md Mfforentistion. &) the sws studied
wers owrrying the froitfl buds indloating thershy that thare wes



a 100 per cmb Lruitful buds Lrvespective of the tresdment eplayed.
the bearing md nenebewring shoote mhmed aldke. A8 the level of
nitrogw epplicstion %0 the soil was ingresssd, tha pwoectess of
&l ot Halnbegrabed nds vas Lnaressed.

R. mmmwmku,z.:ur‘e,m
x.nsx,ommmmmuwmm.
8. #plicstion of Oud kg Ny 1.8 kg PeOg sod 0.8 kg K0

per vine prochised the greatest mmber of baries per bmeh mnd thw
largest @d the heaviest bunches.

4 Mpplisstion of 0.4 kg K, 1.8 kg PyOy e 1.8 kg K0
had gresbest effect in ineressing the barry size md the weight.

5. The treatoeed combinabion somprrising of 0.4 kg W, 1.8
kg Pglp end 0.8 kg Ky0 geve the Mgbeet yield.

8. The hichest 2.5.3., Jowest acidity and sameqiently the
Mghagt T.9.3./mcid ratio was noted in the juloe of the terries of

the vines recelving Oud kg , 0.8 Lg Fyly md 0.8 kg Ky0.

2 Inareasing lavel of soll spylication of X, P wnd X
had a oorresponding Lnmress in e petiole content of N P ma X.
The high dose of K had a depresalng affect n the ¥ contmt of
grpe-peticolen; ville the high dose of P ingressed the ¥ amtent

of grepe paticles. s the doses of spplisstion of ¥ snd X ingressed



&

she P omtent of grepe peticles decvessed. Bigh dose of ¥ and Migh
dose of P had depressing sffect an K omtet of grepepeticles.

On the basis of reamilis of presmt investigation, 1%
ol b gonalnded that the treattent combination of 0.4 kg B, 1.2 kg
P'O, liql,Omhmm
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