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Chapter I 

I N T R O D U C T I O N 



qhytw X 

IVSmWGWM 

1nare has been a kaan intercut, in recent yeara, tovajrfte 

the devalopnant of grape oulUvation in India, ibout 8,000 heotereo 

have been pot radar the oboioeat et&tfrnr* of grapes, pwrtloulerljr 

la the atetea of KiK9Bft'6de% HahareahtEra, Aidhra Pradesh sod Taail 

Badtt. Sit grape industry i» also aprtnging up in Berth India, aspeola&y 

In the Punjab sad Haryaaa. 

Ihe principal cnatlvwa grown in India are Aiab-e-Shuhl, 

ftosDfion SsadLass* Btokarl. flumnii Safcabl. Benealore Blue, latsoefe sad 

Perlette. Th« cttlttvsr Hlarod h&8 raoantty been introduced in India. 

I t has oovaral merits suoh aa good vino vigour, high prallfiGlty and 

eaAy ripening. I t beara large, nail filled bunches with greeniah 

MfliatK. aadltm sised bsrriea end fiHnfilf in taste eontalnlnc 19ufiO 
IjF^P^lPPpPl^* W V ^ ' • ^ • ' • • W W *pr^^^p>^^^^ ^p^^pjpi^ ^H^pppr ^PP"'̂ ^PJ» ^^PWp^^VJpPPV ^ ^ ^ ^ ^ ^P^P^P* ^ P W ^ ^ ^ ^ p » V ^ V P ^ ^ ^ P W M ^PJ^P^^^PJPp^ 

pair oont sugar* Qui barriaa am sesdloas* Ac laportant oheraGterletlQ 

of this variety Is ita realatanoo to diaaaaas and inaeeto which ia 

tary aignifieaat under Punjab oonditloBs* %qfw of thaaa tirtsfeM, 

thia ouLtlvar la htoonlag popular with Hit growers. 



s 

fpm nwniifpfffPt praotlcaa play as Jagiox'taBt rota i a 

iMwiuuMwdai vtmawda* SBMMI rapaatlaaa f̂ fU'KtE fertilisation* 

lxirlfitttiGRL. sdnt tawtsotloa. craolaff trio* JBtotuzst thsaa* todioious 

fartllisatlOB plays ft Isgp *ala la dstsralaiag yiald (Kid <$ttalitgr of 

tfaS OFtigU 

Atrogs&t p&oaphorus sad potasalUB. ara laparta&t foac 

tiw«fi,t#fflff erao nrodaetlaa* Qrtna idass ranovs thass aGtasaat* 

frott the soil IK t i p , i r t i i , flfiaama j | &. (19M) raported taafc 

• $ %» orop pa? aer» of fraah grapes r«swr«a S3 lb of H, 9 lb of 

PgOu ET lb of KgO, 71 lb of Hat and WO lb of magrwnia. Basoval 

off ths autrlaata tbrou^b praalag wood la In a&dlt&oa to thasa 

gsaBtMAss* Raplaosnant of thtnwi hags cjaantitlas of nxtslants In 

ooadltiaa and to havs tufffur wops In ths foiJUMiag 79am* 

fisspit* tha foot that th« grepa industry la tha Punjab 

has boot greulag A a rapid ra*% 2awh atta&tion has not ao far 

Boast glvaa to •arioua sspasta of vittoultura trwflndtng nutrition. 

fbaro la a vast disparity asoosst fho jnouam la 

Tarioua ragioaa of India with regard to (jumtttlaa and tgp*s of 

fortUlaara appllad. The fruit growars,at prosactt, ara following 

fusurial praotieoe haaod atthar oa nftniwiH aapsvianoa ia thai? 

looalittaa or on tha rasvats of raoaaroh oooduotad ia foralgn 

oomtriao* 
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ia India ia the raeent peat. MaSmna Rao end WMm&m (1910) Mid 

ff«W*ft&, (10TO), under Delhi and TmU Badu oanditlana 
* 

* •^fSHjr^ iRt f ty& w ^ p p ^ y • <WwBV^p W*"i^PHHi VeWOTeV W M M P 4flHllMa>*eV 4ei(»^ffeJI A M W v wl™iTa^BWP *jR^^Hb4nS4Qk ^e(aa 

fruit-bud differentiation, under Punjab oonditlon, HLJjar esd 

Oband (19») and &J jar and Km (1989) reported that high f&eld and 

better quality of Jtoab-e-ahabi grapes una obtained by the application 

of 1 kc Of H oer vine oonMnad idLth 1 to JUS kg of PJGL* Sl&llarlsr. 

mmm (1968) obtained beat r^iHt. n iw $ » «f 1^0 IKT ^ae •• 

Keeping la vlev the Inparte&ee of fertilisation and in 

the li^tt of observatione of atom Mentioned workers, I t la 

ooaaidCPad desirable to «yî toat the etudles to itvestiKftte the 

influence of % F end I en flower bud differentiation, yield and 

quality of Bbvod oultivar of prep*** 



 
 
 
 
 
 
 
 

 



Chapter II 

REVIEW OF LITERATURE 



fibsptwp XI 

RHTCBf Of IXTHRJCZUBE 

She work done in India on the effects of N, P and K 

fertilisers on the fruit bud differentiation, vigour, yield end 

quality of grapes i s atflgre* On the other hand, voliaainous 

literature has been published abroad on this aspect, m a t tes t 

and ahroed tader the appropriate sub-headings. 

SflBwfe Bfl affiftftfe 

HLtPogen application has been reported to increase the 

vigour of the vines by Ismail f i & (1967), Gheben (19«5) end 

Saadvad (1964). Bensen t& & (1957) reported that 60 lb of N per 

aere was not sufficient to maintain good vine vigour whereas 100 lb 

of N per aere greatly increased i t . SisAlarljr, Vega ft£ aj* (1357), 

iculhon fit L̂> (1904) end Sparks end Larsen (1968) reported that 

increased H application restated In greater vegetative grotrttu 

SUahoorbagy end Ismail (19&)V however, observed that the vines 

treated with 90 g H recorded hoariest weights of primings est oospsred 
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with thooa whloh vae* givan 100 «r 100 g of H par year. Wtniaaa 

(1360)* bowarar, found that shoot growth did not atftiSfioantly 

inoraoap by B appllaatioB to tha tdLoaft* 

Mtiufc «v finilt tori rttfrtxtfittattaa 

pooordins to MoniTel (190?) and Ssixdvatan (1968) 

•aa APP>app*aaa"aw^aiBi pp^pp^pp*ppaa** api^wwnpp»aflb^apv^*"* *^^^ 4P*pjpaap* ar^**a*p*^pjw^(aiw&pjpp* aa> p* aBBj^p'pi^ ^»pp*»%apja^PPVPPMP 

aaa^ ap)»ppp̂  • • pp^^*" o^amaa ap aaawpa •apB'p*^^paip>'™ipp^*P> aa^^"^p»p* PWJPJWPJ "PPJPJPPPJ * " * ^•••pwaa^aafc p^^paa* 

dtffarantUtl«B (Kalaata, 1007)* 

BSftfifr qa fttwh ifli8 mrt wlrtA 

aunlls (1000) raportad that tha 0 proaaotad tba siaa 

and ocajpaotnaaa of grape tunohaa* Tha visas raoaiviog 09 g lAorgaolo 

V srodooad aura and baaviar dLuataro thai thoao r*ooiYlng 00 or 

100 g (Ragab and Habaab, 1901). 

3ba barry alaa was aot affaoted or possibly vaa laaraasad 

vary aligitly ay8 application as notad by 111131 ana (1945, 1940). 

Larga barriaa, as Judged by laogth to width ratio vera, bowarar, 

^ppppp^pppp^pip^p> PP4V ^pjpj" a ^ * ^ r p^pp*^aapr a^ow%pa# p* PJPPJPPPPPWP^PP P^^P 0 9 ^aa* PPJ W^PPPJPPP %4^^avppaipjppi P U K J H ^ K ^ 0 ) 

1904)* An iaaraaaa in barry «ai#t was obtaiaad by Agulhon ajfc aj^ 

(1964) with tha applioatiaa of 400 kg H par hactara. 

BYlflt ffi TrtlM 

Sttrogan Aortal amy baa baaa ooaaldarad to b» tha chiaf 

Uniting faster in grapa produotifln. Haoy yorkar a bava raporttd an 
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inarease la grape yield with the Kx&ieation of nitrogen (Ulriob. 

fl^j^H ^P^Hbpv • <PWPPTBWP#ft V^vRMbVE^r^MHHB/ i^apiw^prOKP ™^PWfc • • T U P W ^ B ^ ^ * P W ^ ^ B % **^PpwHHVpVVnpnMIKl8 ^ a f l ^ ^ p j p ^Hp^On 

Gfesfean, IMS). Ihft rate at which the H ia 1» b« oppliad to g«t 

en increase Is yields depends xpon tho type of sell (arenas aid 

Verganea, 196L), and the tint of ita application (Wlriclar, 1308). 

Willtiwtfin and Collieon (20481 noted that the cDBlloatlon of 52 lb 

of K par aero inereaBOd grape yield epproodmately to; 1,400 lb. 

Siailarly, KL-Shourbegy and Xomeil (3361) reported that 130 g N 

per tine signlfieoi'tity Inereossd the awabar of clusters and orop 

ueight. flnptdnio and Gourley (1980), on the other haul* obtained 

no slgalfiomt Increase la yield by I application. Jn a four-joar 

aapartaantt Ballatora (1950) obtained elgnlfleant yield increase 

only in one year by the implication of N. Sceessive application of 

R doproaaod tho yields by production of luxuriant vegetative growth 

and flavor abetter at tho expense of borry production (0Lor», 196Bj 

Ghristeneen mA Kaafoatisy 1961}. Sparks sod Larson (1966) also 

did sot got yield increase tilth N application. 

Ifcdrick and OLoctoltt (13U), Ulrloh (19«) and Cbeban 

(&9g§) showed that H improved fruit quality la grspea* On tho other 

OO^HOWMA ^•'•^•••^••^•iy i^^ f̂cBj #̂ ejn#is)î ojê KS ^ W O H F ^ ê̂ w^̂ âfc ™ ŝ̂ o %s»ê stoB Vmovp â"p*wCefc- sugars uere 

oonewhat hicihor In the control and low in tho grapes borne by the 

S-treafced vines. Partridge (1351) oanparod vinos of eousl production 

and found that the tmfortllioed vines wore consistently higher in 
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the total, fffftlliifl then &# viaos receiving S either el.au* or in 

VI oest&ns&ian* Bsjaton sod aaook (1944) also reported that 

dlfferentlsl doses of S had no marked effect on solnbls p"fl$d# in 

• M v *d5i™Sjei*^w*S) • • " • • • • W ^ ^<s»S^TPfc^j^ •s*sr^ajeBrsi * «^^HHfc WBag^ H W s j M s «P"*S*SJSPP W I I P I M W P * ^ l p 

lnoranssd and auger content decreased with 8 sppHoatinn. Terganes 

(1989) obtdnni h l # T.3.3. from control plants than those treated 

with the different N fertilisers. Jfrutyonym §£ el. (1964) and 

Hernmdo eJt & (2364) reported that Juice acidity increased and 

•user content decreased with H application, aparka and Larsen 

(1906), however, found no direot effect of H on soluble solids tn 

grapes* 

lhe per sent dry «**#** of an element present la grape 

lasim or in leaf petioles i s oonsldered to be the nest dspendable 

criterion far dt sgw»wfng i t s deficient or toodo lrrelfl. Legate and 

Has* (19E7) working en nutrition of grapes in France were the 

first to est down the eenaaing technique CM the basis for the 

Interpretation of results. 

Deettle sad Jteshey (1954) ssspled 83 Concord vineyards 

in Obis and found s significant correlation between irrrttfnTs Iff veins 

sod fruit yield* These workers asneladsd from their survey date 

tfc«t s petiole-I level of 0.T7 per cent in mid-July vss required for 

an intermediate yield in Conoord grapes. Shaulis and Kimball (i960 

surveyed 18 vineyards and oonduoted B-trlals in three Oonoord 

vineyards. She? oonoluded tost s lete-*7une petiole-H level of less 

http://el.au*


then 3*6 par oant Aoeet always resulted In low via* vigour, that 

values of ova* S«9 P « cant were mostly associated with Mgh vim 

vigour and that grape yields were reduced when the H loveO. wig 3408 

than 1.6 ptr wot, 

^ • j ^ B e api^ppjpj *^PP^PJ#IPV W P W ^PPP^» P P * % # * F P*P ^ P ^ p P * P>p ^ P J ^ ^ P T P T p|PPPp'PPJPpn(p P B # 4ppp<pjKpPft »flWP^P>B|P^P*pBft 

tbt> doeea of H vrtffl obaervod by Utrioh (1958), Koama. and Polyak 

(IMA) and AWalla «xt 3«ft«k (Idas). 

Rljjar (1972) reported the results of two eapeTisa&tfi 

an taafc-e-ahahi oultlvsr of grape* In the first eapexlaent three 

doaes each of N, P and K (0.5, 1.0 and 1.5 leg H, 0.5, 1.0 and 1*5 leg 

IgO and 0.75, 1.AB and 8*88 kg P̂ Og) were factorlally oaabined «nd 

•PPPJP plppp'*ĵ pp*P'PJpJIi ^^PPajP^pp* <^PWP^^*WP# P^P4P> B̂P»Jf W V P ^ P P T ^ ^ W P P P * ^PP# * • '•PPPWAV •> \ W ejWp W " %P SHP>PPJP> ^ f • PJp ! M K 

•aah of H and P.JX.) vera faotarlaiLiy oosMnad* la these eoDarlinante. 

•PPBF ^p âppjp^Bp* w ^ P P * IP^*PJP^P BIP^P ^PPP> PPIP^ pjpp^PjwPi ^P^PPJ^P^P^ PWBP^ •P™^.W^B> ^^5 ^P '̂e^pw P̂̂  prepe* ^ P appP' î ^̂ p*pftpppp**pfcPPP4iWppi™ p̂r 

pjapppp^p^^pak ̂ s^p^ppp^pp' ^PPB<P ^IPJ^PJP ^^^g *ej v PPJW •™p*jyp ^^^^^F *p^ BPPIPWWI • ^ • P ^ ^BPPP*P>B^P^P"* ip ^PJPP <**P>P^BBP^ PjppAap 

there were significant differences in 0% MA and Up content of the 

leaf. 

$]£I9EBBB8BL 

PfcW^P^ ^p^^PHi^^^^pP1 ̂ pP^PBjjpT ^ K • * *e* ^PPw^Ppp> BPHMip ^PP*» p» Vp^pff^PJBP^P^pV C v * * " Pp PJP*eSj YAPPJHhpPi 

grey gemm learea and pre»«*fcure detfollatton (Chandler, 1988). 

Vinos were fowid to bt nape vigorous «t*n P ma applied (ftandeOph, 

^wep^p^pp pitqHpp^pspjwB^pM ewipTapWy BP^^BMP ^^n^epTpjppflpsjSj • • ^ P ^ P ^ P ^ » pieBppppjpBj^wai jk ^eHpe^jiiBPjiftMMv %MpaPpjPrjp# 

8 
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after a 28-yasr trial* reported that P v w o f doubtful valua 00 far 

m vim growth was oonoaroed. 

ttroyaaa (1965) found that lank of p batwaan March 

and JtCLy raduoad til* yiaLd la HLaok Qutan grq>« grown in aand and 

aolutlon oultur*. Cfcdsaian of P during the root of tha j»«r && 

lot produce a detrimental effect. Haoacra (1968) showed tfcat 

ejvSJUta&iosi of P after 80*40 daye of pruning of ftiii1> awlliritf vines 

vaa helpful In jpwtttyfie frultftfljnaos aa that vaa a cranial period 

when fruit buds vara laid dawn in the leaf axils. Analyaio of 

nualaio add contents of buds at different atagea indloatod a higher 

rata of &1»V ajothasio at the tine of flower bud formation and higher 

SB/OS* ratio at th* Sth bod wbioh vaa the fruitful raglon in 

Aiab-a-Shabl. these data of Hadhasra Baa and Srlnivaaan (1971) land 

orodeaao to tha need for P nutrition at tha tins of flower tad 

fozsation* 

ffifart tt IWMtfl flailMi IWfl Wartlt 

Aarsunanav (1968) reportad that apriaing tha vines with 

I w oant potaaaitm nhoanhete at tha beolnnlna •«* aentn at tha —^ 

of July inaraaaad tha bunch a&ae* 

Heopjan and laaarjan (1985) observed that the oarer 

aiaa vaa inaraaaad idtb organio fertiliser plug P» 
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Randolph (1944) found that too treatments oontaialng 

P aignifioently increased the total yield and nore so when P 

applications were raised froa 10 to SL to 47 lb par acre. tJpohall 

§Ji a .̂ (1949) reported that the application of aup<srphoaphate gas* 

also reported tha increase in Hie field of grapes by the addition 

of P (Liwerant, 1994j Dragash, 195T and Kobayashl §& &•» 1991). 

Jbrutjunjaa (1989) noted that the yield was store with tha combined 

qpplfowtifln of superphosphate and orgmio manure than was the SUB 

of lnoreases resulting front tbe application of superphosphate and 

wmm separately. Sfftgrmareyma (1978) oonAiotlug nutritional 

experiments and aUrvisylng various vineyards in andura Pradesh 

oonsludad that frinbrfwflhohl responded veil to P aoDlioatlon Avltut 

falser yields with bettar quality fruits. 

GLadwin (1999) was of the view that P had a doubtful 

veil* as far as field of gropes wae concerned. staJlarly, Walters 

(191$) reported thai P did not inoreaae tha yield of grape*. William 

(1949) observed that P tended to depress the offset of N and in no 

eaae had statistically significant differenoe in yield* 

Kfitft an frittl ottriUtT 

4eriev (1994) found that the foliar spray of P ineraaeed 

the sugar content of the jtdoe end also iaproved the juiciness of 

berries. Chsena e& a^, (1994), laragash (1937) and Jaoob and Von Uexekul 



(1MB) roportod bottor ripanlug md inorocoed sugar oonteat with p 

application, tho ocaabdUxed application of orgeats wmme* mti> P 

•a>^a™ap ^Paaa^^pajr^PiaT Pi* B p ^ ^ V ^ P ' ^P*a^PF #«MIP jJ^>^Jw» ^P1 ^ lP»P^(P* ^P*^^P^flP • • • • ^P^OTPjPpfJHft* ^ F ^ a W ^ ^P^P*1P* ̂ F & aVJBl ^^^™JB ^^O^fcJ O^Pjajaj 

tm afkt 4H»J0A « * ttattt** * » } . J&d»H* md Sefiok (1985) 

md Jtaqojea and SKMFJen (ajWB) sbouod that the application of p 

radhwed th» grope-Juieo acidity 

axact« »teaa.fliMi aipj« at vim 
tm *ofor*iao 3*tH of Lugatai md Kata* (1954) i» 0.22 

p«r oon& P for four growth stages ranging fron 0.26 pop ooot at tho 

boglmlng of bLooa to 0.12 pop oeat at fruit maturity. 

Doattlo and Forohoy (1964) surveyad 08 Coaoord viatiyard* 

md ooaaSLodtjd that so vtnoyprd nroduoijut S«5 tons oar tjsra nooaaoarj; 

^P^P^^WP ^^^^^^WPP^^^^^PJP^P^PP ^ ^ P ^ ^ ^ ^ ^ -*••-- - T ^^^P^^pjpT ^^P* ^ ^ ^P"^^ ^Pl^PW""^PP'̂ ^^P^P*Jp ^ F ^ ^P" W^^P^PJMr Ay'^1^"' ^ T » W ^ ^ "•^•nfWPPWP^**'T^PJtJjaT 

for profitahlo grepe production ahowod lot* than 0.14 por ©aot P la 

^p^P'^p*a> j p ^ a j ^pwp*wppp#aa' w 

flftatfl*- aOd y M h a a i ( lOftA) t » f j * « f i o l 4 «g><t 1*̂ 8 «tlt i l 
^ ^ ' ^ ^ • ^ • ^ ^ P " ^^^^™— ^^^^^mpppr^^^v^^B ^ ^ " P l P T f -^^^"^ . w ^ ™ ^ ^ ^ <VP"̂ "̂̂ Pipnpp̂ w T!WPWWP'TPT^P> ^PWPPJ^W^* ^Ppy 

^ ^ • w ^F^P"Pjaa^p>^ap^p» d ^ * ^ ^ ^ ^ a j a w ^pMip^p^pv^paa # * v ^ ^PJPP^BPJPPP^^BF^PPPP/PBPPI^PJWP ^^a% w^pjpp<^ip <h * a m p j y *pai^pjpair ^ P * ^ oia i f l jMP'aa> & w 

Sinllarly, Laraan ot el. (19«, 1388 and 1S») in ortawiive vlnoyard 

ararvajo md intansivw fortiliaor trial* did not got rospoBA* to P 

Koama sod Polyak (19«4) imported tbat tho p applioatioB 

always ifloroaaod P oootattt of all tho argsaa vhilo ibdalla and 

SofiSofe (2988} reported that tho P contact of loaf potlcOoa Has not 

^pjpjp* ̂ p^pjav ^p*p* ^"ip/ ^ P * # W P ^ ^pajFWPipjp^*f<y ^^^p^p^pa>y TiPsa* a»*ap»wppaa»r*a^%iiE^^ay%y <ap w j p aaanMp^pjpjp^PP^a* a* 
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B*r fl&& (1970) cooductod m eaperixaettt m fee n>teks 

of radioactive P t>gr ttao* gripe cultlvttes ids* Boss)? seedless, 

Spina gad fflarod. ffley observed that Oared oultivar contained 

stgolfleiuttLy hi^wr p t h e those of Baotxtgr loortlojm and Bad am ft* 

fbla difformtlal bshairiour of cultlvaTs fcr content of P rovoalled 

that Bizsrod iriUst* w*P» sore effiolest la aheorUag P under tH niter 

soil am flttfti>ft*?if con&Liiosa than other two otiLtlvers and tlcm fee 

Oa^iaaa^ ^W«e «(P I^Pfc ^SB^ V 4^v> "SSMHF ^^^0 ao^ ^ ^ ^^ i |^^ ^P VvV^^fVWjp* ^P*^^^ OV ^aWjp^"0*w' ^^SiW^'^^^Si^ T ^ V W M H aMSfcaFSiep 

relatival^ lower P etsdranaente* MJJar (1372) reported that with 

vt« ao 

However, fee leaf content of K, lb « d i% were aifinifiomiay increased 

with ts inoreuou In soil P. 

agLgft arttirta 

Muaaon (1908) reported that if the toll la deficient 

in X* vinos would be nook la arotrfe* I t tm observed tnr sk«*rt<* 

end XSafcsll (iWfl) fee* K-dofiqlent vinos wife 01% ft pe* cant sooroh 

hod about to per oant loos growth than fee viae* with syaptflBOess 

follago. Agulhon § i j j , (1964) reported that fee vogatatlvo growth 

was Groatly laeroaood hy K~appHoatlon. graying fee vines with 

DotoosltaB. nhosBhs&e ot the hofffrmtng end seala act fee end of Jtaftar 

JaDTorad shoot fio&Bitgr {irstsunor. 1968). 



is 

Hani*al (13*?) and aetabrmea. (19«8) shoved that X vaa 

aff active la praoottag ft-uitfUlneaa la grap*. Sat? further aiqrtaiTajd 

«h«t K led to lata laittsMea of l t n w but vapid differentiation of 

flower buds la ofiHparisott to X end F* BXroyasu (IMS) foorri that 

tha lack of X froa add-Jpril to sld-Kay reduosd the yield of SLaafc 

Qoaea araoe oraua in aand and atflaMaa culture* Cbrlataoaea (19dfi) 
^ P ^ ^ P p ^ P ^ 1 ^ * a W * ^ T r ^ ^ * i ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w , ^ P ^ P ^ P « P > ^ ^ ^ ^ ^ P P * ^ ^ ^ ^ W " " ^ ^ P W ^ T ^ W W a p J i ^ ^ p w ^ P / ^ H P W ^ P ^ ^ P W P P W P J w ^ p p [ p p i ^ R P ^ p e | V i m ^ P P F T P ^ P W 

found s&old laoreaaas of as auoh aa SI wtt cant dot to X aasiliAsMatt 
^ w ~™^ ^ ^ P ^ ^ * P ^ Wr^~^^^^^^* ^m^^ir^^^ T p ^ w ^ p / ^ ^ p ^ ^ w ^"^PP" "^^^ ^ ^ v ^ ^ ^ p p p ^ ^ P M T ^ ^ ^ P W j ^ * ^ ^ * ^ ^ ^ p p p ^ ^ ^pr ^ppp^^^w ^ ^ ^ P - • * P iP^P F ^PP|POTP^P^ |R /VPVVM^HVPV 

la aVtfiariulaint tfwimKW lattTlann tttnffirards* Potasslxta vM ftaxnd 
I P ^ ™ ^ » ™ ^ ^ ^ p ^ ^ p p ^ p » " ™ " ^ p p ^ ^ ^ ^ P ^ p ^ ^ r ^ p ^ i ^ ^ r ^ i ^ ^ M p j P F ^ ^ ^ ^ ^ " ^ ^^^i^r^p^^pjp^p^^pp^w^^PF W ^ ^ P P ^ ^ ' ^ ^ H J P / ^p^pw ^ppjpp^^^ ^ ~^p^ ^P^P^RP*̂ P^^PJP^>9JPJP>PP PJpppPPJQr 4 V ^T^PP^PP^PJP^p 

to increase fortllitiy of bods particularly in t«ha melon bettrtMa 
^ F ^ ^ PP^^^^^PP'P* ^PJP^^^WF^F fP^^PWP* ^P^^^P^P^W ^ B ^ * ^ P ^ ^^^^^P|PJ^P» J P J F I P J P ^ F ^P*^™Tppr^^^P^TP^PW^P^P»» P̂ RMPHV̂  I p W ^ ^ P r 4PJ| ^ p r v r t R ^ W P " ' M ^ ^P^P^PT ^ P P P ^ P T e P W 

8th and 10th bud*. A l a l i a of individual fends showed that carbohydrate 

content was atrfcodSjr tnororanil fey X and XX tthioh vaa role&ad to 

frultfulnass. 4 vapid reduction la tha Xf X and carbohydrate content 

iras aaaoadatad with tha Mas of fXoyer~btid laitiatioa (Kaniaral. 196ft 
W ^ ™ < ^ ^ ' ^ ^ ^ P ' ^ ^ ^ P ^ ™ ^ P ' ^ P ^ ^ ^ » * ^ ^ » ^ P P " " , f « " ~ ^ P F ^ P ^ ^ " " ^ ^ P F ^ » ^ w OTIMPi^'IP^W ^ P P P B W P P ^ PJP^OTPPP^P^^PJPJ^qm|p;pp^p>^R|PjpjPj ^ V ^ P J P J P ^ P H P " V ^ p p ^ P V H P P W ^ ^ P P / • 

¥ilMfi't% &90f| SfenVpraBhankaraf 1997 and SrlaJyassBf 196ft)• 

Kobayaahl g$ jp;» (19*1) found that increasing tha letaJ. 

^"••P1 # • PP^P aF^SHP ̂ pp*e* ^pp^^^ • • i f fpe^v^si^t ^PBW^PP^1 ^^W*W^^^^P> * ^ I ^ P^PP^BP^^^P* sjpspvqPjpMpVpv ejpi^pjMffWpf^'SpSsMi^a asap* 

Oeojc (196B)» tha X doflolaQoy la fhoapaoa SeadPLssa imwtd anall end 

Acpjan and Xasarjaa (19«) reported that X la onmbl nation 

P P ^ ^ ^PJWP ^^^e Sgp^p *̂pppfpp' ^p ^MS» ^p^^pw^^^^^peHB aa •wwp^a^Bp a^^wi^R^^paia ^ w ^ ^ a ^ P I W P » ^ ^ P X B^wMpaaapp ^pap^pnip> & '^ap^p^aup'J vp^ppsp^iapi vpâ >viipV 

i^*wp^^^p *^^^^l^^«wpJ^•|B^ap•p|a^P',*^' ••^pnp^^pB|pwP^iww pp^^p^pm^pq^^p^^w * F ^ ^ • P ^ ^ ^ ^ Mt^^p^^pf^aaa^'^as ap •ŵ wpaBpaipp a>mH^^P*iP^^pav™ 



n 

3tana (1356) noticed that the ytold of grapo waa raduoad 

vtttro X woe andttod fr aa fartlliaar scbodul*. Incraaoa in ylald hy 

X apnllontfton i*s reported by Unit (1355) In AMCM cod by Baoteor 

and HetMB. (1941) la damany* Hoaar (1983) foaid that X applioatian 

gam hl^*r grepo yield* with hotter quality fruits. Daposdoii and 

Boron (1389) vaportod that on application of 100 kg X̂ O par bactara 

goon hlgjhor yields of grapon than intro&ted plots* Kotjayaabt §£ flft-

(1981) oonduotad a ts&al on grapo JSarfaUiaatlon and found that 

inareaaiag tha X l**el donJ&a to that of X along vi-th P, tha ylald 

waa increaaad* (fcrlatanaan (1904) also fwad that potaoslm lnoranBad 

ylald by 81.0 pa* oont, oluotor vaight by S4.0 par cant and barry 

va£#t tor 10*0 par oont by applying 8 lb potsaaiwn sulphate par vine 

t© Tt<<OJa,Mffli filaiiwn octn vlnas* Hassan (19081) oondnotad an aaparfrnanti 

vltfc 1, «, 8 and 4 lb of KgO par vlna to Aoab a Shefai oultivar and 

obtainad tfca hl^ast yield vith 5 lb of X̂ O, 

fhara ar«f Uoijavoi', a fair raporto anon to ?artrldgs 

(li85), Waltar (134a), mum* (1940) and ahaulia (1949) tfaya X 

did not giva any ylald reaponoa. Awarding to Vaga at 4L» (195?) 

the ylald roniomin van ntgilflibln to potassim anplioo&UaVln sandy 

loanacaM hanngpEO. 

Haas* (19a9) found that *ia vines raeaiving 5 lb of 

potaasiua ohlorida par tine had mora sngsr as eoapsred to 2 lb. 



IS 

timmmar (1908} ohaarwd that 1 p«r taat aprey of potaaaitaa phoaphata 

act tha hturlTffrtng sad agaiR at tfas sad of July Inrrrtnosfl $ » sugar 

caatant of grapa Juioe. Baaasa (19fl8) recorded highest S*S«S« with 

8 lb of y par vln« as ooapared to 1, 2 and 4 lb of ĤO par Tdna. 

iBgerovaBMnt la the sugar ooatent of grapes duo to K application van 

AguUson «Jt ji.,l&6«. 

Soredsr (1.955) reported that tha hfj^w E wwiftawt la tie 

lasses restated la « low saM content la gpopo Juloa. fleductioa 

la aoJdl-ty la grape Juioe va* alao noted If srultfuajaa fjfc JiLr (*984) 

aad Abdalla, and 3eflok (1985). Jfcopjsn and Beaarjan (1985) reported 

th&t the orgaale flat 1i Ultra la ooallxiaatlsa n&ta K dssreased ths 

acidity la grapes. However, Bobeyaahi §£ aj^ (19SL) sad Oook (1963) 

found that high X treafaasaia asrkedly Inoraajiofl the acidity la grape 

Jttiae. 

Xa Ohio. Beattls and Fprshsy (1964) fouad 'Goat the 

average petiole-X values vara 2.&B, 1.95 and 1*85 par seat la 

•Juwiag decrease la average petiole conaantr&tLon of K in lov-jield 

tiaeyarda. Larean s£.,ftV (19W) alao reported that K was tha only 

autr&aat tlajumtt that laoreasad ia tha petiole as yield fawrflaeejilj 

ff*ftflj|^* and StUok (1985) fotsnd aa laarease ia petlola-X with aVG 

a^BMaaî w^^a^BaBwM^nw w n y | j ^aa ^ ewBF s sv^f •* ^TS^^^** ^̂ â a» ••e^wer ^p*w ̂ ^a evsŝ pa> wssepepiMa (e™wejek 



16 

application of K, the** was no aignlfloant inarease in loaf oontent 

eigoifleart tnortiWMN 

&• SPX frjurttf'ltparii ahot&d bo used In proper proportloa 

to art ttae «*****•»*> Ijeaeflelal effects in tamo of vim <*«»<*«- yield 

end <jttality of fruits* the aAjufftmanfe la dependant upon the tQpe 

of aoJDL the sum&sr of boiler orgmlo Jaaaure. am of the vino md the 

varietal reupouue. 

the erase tinea deficient I s 9PS hid weak growth aM 

Mere pel* la OCCLOVBP jptaaofl, 1905) • A1,? the ooofeinatlOAs of MPK 

gave bettajr1 viae gf^vthj tat thti H£ treatne&t gawa the aost pronoaaopd 

reanlta la iaoreeec in vine growth (03.eAwtri, 1950). Fleadcg tfc jfc. 

11960) reported that the ewtwifft soring eDDllaatioa ID to 20 lb neap 

car* of IT and 60 lb par aore of y Increased the via* growth* Isoda 

& ^wap^a^E* ^^awBWWp pr ^pam ^^ajuiiwr %a^eF *a» aw ^^™p^peaia^p*jBpjappp*^wefc aa^^^ip BP^*BP ̂ ^** ^ W P ^ J I ^a*' 4aaa> aajMP%a> a4p> 

^aer e^ l e i w ^ a w a» IW^P ^IPM^VMP aj w^^^ ^^^ajBaaaap ™^P^W a w ^ M v Cpr^ ̂ e^^ ap*» aaevaji air^^%p4p^eHip ip eeea> 

vnfertlUsed vine* sad vat alao poor la alana*!? and alans-JP vines* 

da iaorease la viae growth was reported by f aaehaabarg aad ^affilte 

(1988) witfe 400 lb of lOtlOtlO fartlXSoar lalacbure oar asre. Ooera 

(1948) gayoi'lad ttiat V I iia/ravad rooting, aooelerfited wood BMtarltr 

and laoraaaad dry tEusttar ooatent of both roots aad tope* Greatest 



I f 

laoroaoo in UMI i w f w of fruiting shoots vai ftfrttiroofl by Swyuibovlliaft 

of $ torn par hoctaro. Ghoban (1901) aloo roporfeod that 10 kg per 

hootoro of oooh of H, p and X oonaidorahly frmrimutfl tho growth of 

8-yoar-old *£aao. torn iaprovamant l a goaartfl. Tigour and tho grxxrfch 

of the vims with tho application of B 10 » P 12 t K 10 f ortilioor 

va* 4bmfvnl ty Boftottfl* (19O7). 

rosttLte. UUlian* (19«) f for oxoopSft, obaorved that shoot growth 

VM not a&gam*mti& laoroasod by oithor X ©* *X iorttlisojo. 

OO^P^w^My ^ " 4 4Rfi**^w*w f *0*^^P^^Jf ^^PWW ww^ W M W W V H H h ^ ^ W * M V w l U B a P OO^Ba>|HH> ̂ Op» 

In prowting fruitfolnoaa In *iah»o-gmh*. ftarthor uorfc dono by 

Hantvol (1967) and arintraeaa (1MB) ahovod that X was etlso offactfcro 

l a this rogard* X pronotsd aarliar Initiation of loaf prlaordia 

vbilo dlfforontlatton of f l o w totals was favourod by P and K. 

Folsaasfaa lad to lata iTtlt&aMon of Xsavoa bat ranld differentiation 

of f l o w bads la oospariaoa to N and P. I t vaa also shown that tho 

ooatbtnod taroafeunt of KPK alao f^iffltfl oarll«J? Initiation, sod 

diffarontist&oti of olnatar prlaordia* Potaas$xn was found to 

ineroaa© fortuity of buds, particularly la tho rogion batwoon 8th 

sod 10th bade* Aaalyoio of Individual buds sbowod that oarbohydrote 

oontont was marioadly laoraasad by X and XX which woo ralated to 

fndtfulooas. A rapid radnotion ia tho X> X and ©arbofaydrats oontant 

was flBaooiotad with tfco tlao of flower-bud initiation (Matdvol, 196T; 



1$ 

g | &• (S0fO) obsarwd that dtl t ie poet-pruning treatatfite fis* WE* 

P or itftflgj<?ig around tfao vinos wistfl.'fend in qfflBWfdnrt̂ fty fjim JMIKI! 

frtdtfolAOM as oswporoft lAtb. MPS a^oadtag only at tho psrantng tlno* 

Sbo P flumitTifl bad *. pactlotflLarly isarkad 4tffiMyU rosultixig 1B 100 

PN* owxfc fnillifiilnio la olght <at %HR bti&a along th* OSBQ aa oaaparad 

with &S or digging around the *laa*« 

StudloO 9QHdKlttfMKt With PSS*. SOOdLaa* HBda? SalfadL 08OditiO<BV 

(Xadhjara Rao and lMdnarlaik 1970) rtfifmafl that aaons eij&& tetafintnfeg 

&f*a* ahatiad attfii&eaatly hiflb*? frultf&naaa than tb* aeflanrol 

fbar* vas Utt&a araldeso* that Hi* flasUastloii of X -mi 
PP^^^^^^ ^ ^ WP^^^F PPJP^* ̂ P^iPW^lF ^pr W^^^t^^^^^^T^** W^^^^^TP ^ ^ ^ i p y Jp^p1^P*PJP^^^p/PW^Mi^^T^*^ ^^HP ^™ VJMJHPA 

K without th* aid of P i&OMMoed th* ala* of duatare (Randolph, 

1944). Ragab aad E*ba*b (1ML) abftaevtd that tha flap* reoaitlng 

100 « of lacrgaaia WE futillti*) n oroduaad baoriar bmwihffft thoa 
^^"P^PP n ^*PJP ^ ^ ^ ^ ^ ^ T » PS^^p^^^^^pr **^P ̂ ^ ^Pi^pJPJ ^•^^^^p^""^w^p^p ^P^ J^P"<^ "^"^p>^^lpFTpjp|p ^^^P'PPP^^^^^PPp ppr^^^^Vpp*^^vniOT ^piw^pv^w 

thoo* reotirtng 90 g & aarpawrilina (IMS) obtetoad th« gm&mt 

InnctNMM l o th© ounbwp of tunohpn with HIMPI8> Jf •PtlUppx* plm 

arganio EUtterlal §t th« rat* <* $ tem p«v hootwo. 

HptutWfmohin (19«) obswrvwl that the <3WBulativ« vol^t 

of 100 gp«po bprrles vaa lngr»aaad by ipppCBBliiittpfljr Use— to 20 p«r 

««at Igr top drtftslng with waordm altret©, goptr phoophot* or •«!«*• 
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^IRflh JF^^^ "^PJeeaBB* ^aWBi Be4P*P^*e> *PpP»P^BeB vjp^^BMBMPMPa^P'^PJBjfr ^P^UpP' epiBlP^PB> VPPMe^PB* eee)e> a^eWBtan * a • f ^ W ^ P « B | P 

elao reported by 4eepjan end Heaarjen (IMS) with orgmio fartiliaer 

pits P and X* the bafry a&aa aaeaad to sonata the 0am or pwitf?)3y 

V«MMft 4B WUMMUIb^WBJIHV B̂fBBBPJSO* BS^I V #BB*4nM W VMM ValfsE B̂SBBBBLBBvtSflBBBBWStiBS W %.WB • *t 4[ ^OBBBS 4 € B B K , 4 K * % ( A ^ E B M B 

« 

4ffi$$iltt0-*m of 800 lb per aore of a 4tl0lfi HPX vlxtBre 

gava better yield as <yqw|niPtd taVth the Y&ooa vhloh received only two 

of tftftft* filfMffttiff (stane* 1989)* fffiiiH^ (idB8)f in a auosnury of 

Opaa '^^ f t r 'P^ '^P ' " """BF âBO* TPPflB*FBJieaP^P* •pe* BPfBflpP* B B B B / 1 W # PPTWBlWH^ppJBr W » BtfP* aOJj^^P^BHp fr PjeaF^BB* PP^B"^a» W ^ V P ^ B F e * ^PSieB* 

*fc * W W ^PO* ^B»eBl^pPPBPP* P*BP * P I P # • ^ e a • • ' P " P B j P L P a * B>P> aF^PaB*FpjekaeaP*WPP|PP^eBaF e™^PP$e PJPPjPPPJHae' MlflBjpnftMpw ^ H *B*Pe , a^aa 

M tim gwribi In f r u i t tSrOdlletlo& iMUt 90Bt OrOOOtSMMd id. til St 

eoabj&et&on« <|«*Jtiffit | ^ j^« (2941) oonduotad on experiment on Gonoord 

grapes in n*nfrith Siey eoepared •arioas ocaMxkatloM of 23̂  ? end K, 

green nenure. hey wd#*| strew pitta 8} Xiao plus wood wfofff pftd jtflffla 

plus flab. neaX* She highest tnonnun la yield (13*5 par cent) was 

obtained from fee WX fcreataetit, but this was considered too anall 

P^F7 * F " ^ W ^WF BPBBFFT VMP^P^BV ^P TPPP* ^FF™PpF P^P# ^ F * F ^ ^ W * B B J P P ' P , 1 P F P * BB^HPepWFBF' TFFPB>F^ Ik FFjePFjePeP* ^P9fcP ^ P W P P J P ^ P * W P B JBP(BB»BpF^P|PiBP "WjF 

]«*^F"ap*aaPB» ^pW"Spaa eap e>a *p"eae»ae*,FaF'^F "sp* '•paapaaj a ewBiep/ "a* * eve^eajwe apFB>aj aPFFpy j*^pj^BBapapjB 4P4B^PBPA 

tha BX{MKphaaphata oerieo vara eoneyhet higher than thooe of the alng 

eerlea* 

MaViekar (19») abtaimd boat raoulta with ^"'''''^•H 

14tl4tl4 fartiliaar mixture. Hi reported that OK wee siqpatrlar to 

aas ^BpajeJ aea aFea aa wppnapaaev w•,BBa•^•B••^Ba,ea^v^ a>«v^Ba*veBnip P^PJP^B* aa^a^e> Taa^TB**'•* \•BPSree'lB^j' <ai*ePBp'B"B»aajBwt 

Basdanayield firom aooaMaation o f I M e t i 0 0 + 500 + 120kgper 



so 

hsetare. Sigrdf loan* inaraaaa la yield v » obtained with 5 and X 

oojabinatlan as ofltapiswd to » car X alow (Jgulhon g$ *!•, 1S«5). 

trsataanta. A 16*4 p*» ««* lacrosse in yUM o w the control 

VSA obtained with the uae of X 10 t P IS s X 10 fertiliser oonMnetlwi 

(Dsfteilov, 196?)* dil l (1969) showed that 1 kg of N, 1.5 kg of FgOg 

and 1 leg of Kg® applied par vins gave teat response io. respect of 

yield and frtdt quality. HiJJar and Chand (1909) and HLJ jar and 

ROB (1969) reported thafe high yield tn Anab-e-Shahi waa obtained 

By the tpplia&tion of 1 kg of 5 pas* vin* eosibl&ed with 1 or JUS kg 

vPiBh s i S B J ^ ^ I B M ^ • a i a f l P i a ^ * ^swwajpaV^ew^ss^Biejpr spate ^^aa> ejss^jj^aw^i'ep'^w'essi^^^pav *wa» e<es ea> MPP^RH> ssMiHvssss*aneysv* ss*ejpsp^vp* 

aa*ft obiatoad OF many workers (l&lllans. ISiSi Randolnh, 1944t 

HanuBV̂ aaojiJn, 1999} Levi&ski* I960 and ffhgKiF*» 1948)* 

flflfart 9JB fratfc mtnUte 

The work <a? Liwerant (1961) shewed that tha highest 

sugar ©entsnt waa obtained In Tdnas receiving oonpiete fsrttliaera. 

I t waa notad ny Bsusn^anahin (I960) that total sugar was ineraaaed 

ojr fi*84 to 6*55 par sent in 19S7 and 7*8 to 27.54 par east in l i s t 

with Ky p and X treatments separately and KfX eosMnat&on troatmat 

but the highest sugars wars recorded with HPX oonMnatioKu akepjan 

sod Nsaarjm (196B) found that organic fertiliser plus P or E lnojrosaed 

the sugar content and reduced the acidity of grape juSdt* Ofasbta (1966) 

shnusfl 1ft wt sugar edht insrssssd sod aoidltar decreased tilth asruu? 

application of ft) kg of aaoh of K> p and X par hactara. the work of 
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08BP^P"J88W> m^NwflBfB8y • W*^P8»^WP^PPP1PPF ^ppppt #> OBPJWP'PO'P*'*** "^pP)™^pp8ptj8 P*XPPJJ8 «VttJW# WjBiMl ^ P H **^PWB» W P * 

(198?) ^wft wtwund th#% MEVW* sugnr imnlwut woo ofrtaiaofl fan vlnoo 

rfKltl.ytffg fflpylott fortlllaiaNp* 

OB tho other hand, ID ooatlAtaot dlffavanoaa l a nainanluc 

of total iHUfifl* vara 'itoat vail tilth f tgctUlw tiiamtiimuti vhoa 

fWpj?»H.<MBiP m n taste botaoaa ¥&•» of aj^oxtaatafar actual pto&MriM&r 

(Partridge l»f l} . WUli«af (1943, 1948) stow** that $uOitr •* 

gwp« a* amoraa by colour, aaidlty « d T.3.3. pDaraBjr deteriorated 

with H»K freatapmt of 18*8 Xb per «Ia» of « ss l t adxtare of 

VHFSMPh ^WWppWPP^PP^^^pP^AP T l P F ^ ^ * ^PPwjpw ^ P w VJpPPV pT B^PP"PM^|pFTPP^PjejpW flO^P"™"^PWP*P#BPP]PPP ' m ^ P p ' W ^ B ^ P * ^P^Pj iPTlPP w"^^B|B> 

that HPK 414 not off eet the eugar content and tbt ooldli^ of the 

Julee* 

fiffjgfc Q&ffliprtUftnfr 8̂ jtML,,6f A i m 

^PPB^epjpP^P^P^eP ^PB^PJ* ^m ̂ ^Pp ^PJ^*^RjfflT ^1 P W " * T I P T B J A ' • • ^ P ^ppP^P* IPwA^V^P ^pp^p^P ^ P ^PPPMpA * • pp^^BVPjPHSjpk BJF 

^PJ^P* AjPVP ^Sap^MBi^^PP^ ^p^ngF P P PapW^P ^PPpT PPWtM^ ^P^PPP ^ t ^ P * ' B ^ W P ^ W * ̂ PP^ ^PpPPMr pY^P^PPPP^P' PP^Bj^p ^ B P P V P ^pPP^WpP|r^pWPH|pBp I P O P P J P J P 

of Pvwwrt eoapirtpBtly apwolaftpi with the yield- 8 » oooBpntratlan 

of H, p and K In toe eell aap IXWTMPM by the explication of theae 

OEttriontB tO TuO Offal • 

^^*^W^jP pP PPP* ^PP>^P^B * P B P w m ^^^^P^P'PP'p* ^ * ^PBjP^P^P* ^^^p^» ^P>* WP^P ajpPPV^p'PPl Av^MPpjpPWIB" PPpppi BlOppBBejIP^^OJP^^ 

l*ea^Bej(BJ» (JP* ^ J f * * w O j O j •Mp'vOn^WPW^PMPj PP*Peeja> ^*O*w^"*p0BW ^p*W**™jp*pp«V eBBJ ^4e> < 0 P O 8 B JP^WP %PWWPI^P 8 8 

aad 0.4 par cent P. Purtber, iter obeewod tbet 8 oontant of leef 

Dotlolo Inereaaed la vlaes reoelYt&R 1 and 8 lb of H near via* bat 

PP^iP ^PP^PP^^W P P " " P ^ ^ P T ^ W I W P P ' P * ^ ^ ^ ^ * P I " < P P PPPW^P^^^^ ^ ^ ^ ^ ^ T p f ^"^ ^ P ^ ^ ^ ^ -̂ pF ^p^p» "^PPP PW PPPP^P w^p^^^pp P ^ V W F 

^PPOPO^P* ^PPWpP^PPP* BffP^P^^P* ^ * P P ^ ^ ^ P^pPJP^PPPPW'PPV ^ " ^ P ^ P » PV ^ ^ P p / ^PlO' Ww *PPPp i / ^ P ^ P 1 PaBOMPpPB pp*^^^B»^^^BpJp 

dlffWwut r«to of P aDDlloatloa did not doarwuMi 8 uotolso* 
^PP^^PW ̂ V ^HIP ^ ^ ^ ^ ^ T^ ^ ^^^PBP1 ^^«» • • ^^pj^™r^^^^^^p»^^^pB|^^pp^p ^ i ^ ^ ^ ^ ^^^^ ^ ^ ^PPPJPPPPP ^P^^^Pr^iP P * ^ ? 8 F PP^^*^^*" 



 
 
 
 
 
 
 
 

 



Chapte r I I I 

MATERIALS AND METHODS 



Chapter Ultl 

W*mB& AHDMEfflOBB 

She jUBflont inveetigation on the effect of different 

doeea of xdtroasn. afaomharuf and potassium oa the fruit bud 

dlffaraati&tloiu yield end the auallfar In graoea and otttrltla&al 

•tatua of vines vm carried out at the Tlneysrd of the Horticulture 

Papartcmnfe. Punjab Aaptcultural universito. TJI^M»I^I. it'tifflg the 

year* %&%*tt end 1973-74. 

tt# aliaatole ooadltlotti jwieĵ pn11111̂  at T̂ yŷ 'ma eve 

repretteatfttlve of thoae of the central Punjab pistes* She average 

Madam end vdalmm tenpera&aae at Ludhiana ia 56.6*0 end 4«4?C, 

respectively, the avarag-- anoaaX ratafatt ia 91-96 mi the hoik of 

vhiah i s xreoei'ved during July* Jtigust end Septenber* She souroe 

ŵwfc <w»eia> ^vsjft̂ HnffP*^v^eav •P* ^^•k ^^P»"» vnwe*^eRv ^^e* VIP wies* îw lPvMA^^v^p^ewejrtv^ ape^^p* apAp̂ pviate ^ i ^ ^ e^e^eiewH0^^^eHPiP«p^Ra> 

wp^p^ppp. ^ # jpwe^ v p̂eojjw êie* ^w^ ^pi^^p ^ e w i e v^v p̂pswsp'jHpAwwfflPf * p » <•* ^^e^epfc # • î̂ ^p^ewip^pjpAt̂ p p̂*ap ^peepejp'erTjHB 

12. S end 118.7 kg/he, retroactively. 

EpJe$pJMppCp»& 

four-year-old vines of HSarod oultivar of grape having 

unifcm rigour were selected for the present investigation. She 



riam was* planted at * distance of 8 aotres bothweyii and want trained 

Share wore IE fertHiaer treatments oenpriaing f aotorlal 

eovhlnatiana of throe levmts of 5 and fcw lawla eaoh of p aad K« 

H, p and K novo applied la the form of oalol\» wmmtdm 

attrate, al&gie a^erphoaphete and muriate of potaah roapeotiYely. 

On dotaila « • given below. 

]mffSF9LffF^Wt ooMpor vim 3ouroo Qumtity amliMd 

V a t Jaa^Ad^aMMk 

PSBHXKQBPPUS 

PotassdUto 

% 

% 

•• 

» • 

% 

% 

0.4 kg I 

0.8 k g ! 

1 . 1 k g * 

0.»kgf tOg 

l . t kg Pg«L 

0 4 kg 1,0 

UkgV 

wettw Vw|nRpP '"*» 

n 

R 

(ia*pj|0g) 

Muriate of potash 

i.eco 

5.JW0 

4.800 

6.000 

T«aoo 

l .MJ 

1.000 

Ae full doeoo of P and I and half doae of N were applied 

In the first « i * of February J«*t after the pruning of viaea. She 

reBolrfJjg half dose of N vaa applied la the aeoond veek of April. 

The irrigation and other cttlbural practioea nam the 

eane for all the eenporlaeBtal viata* 



u 

Sha •tspfltpiiasot was laid out in roodaadaad ULoofc jJiMffiftr 

9kS aaoariaaofcal tmtA (ffinaiated osf ttina tSnui «»*< than uava four 

ISha ftfLXoiiii% uliiiinn|tT1flHi m riiiiTiiltdl-

A a«de ifM printed m the via* trunk 15 m £*cn H*» 

grouod lavtiSU Sba £$t>Fth of th# tetftite was snasurad twl&s dwMug th# 

OQUWMI Of tlUI VtUdTt ©Boa* toaf OTa t h * S t a r t Of tfea aBjMHT&MKB* BOA 

mother at tha and of tha aaparinent at tha marked point m& tha 

lnorcaaa In girth of vints vas oeiculatad. 

To haw m life* «af tbt «ff«ot of m&twrmt &m* of 

ftwtlliatcni tin tb# growth of tfo* v&m* the vslght of pm&2&03 IMP 

Tto buocbw p«r tete&aaatw« ooJLUot»d at rattkaa at 

hanrest tint to rtooxd thai? length, width, wti£bt and tb« aaaitar of 
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Ctot ISSB&MA oawlas rmdoniX^ aoloatad, wars takoti fyon 

list t#* TtprtmflD.tifet'yii twwuliiflB emd yoigjhtd on a ttrlplo frniiw b&l &&•• 

up to 0.1 gem wsuraoy. &a mm «*!£& of a btrry mis ttaa vorioad 

out. 

(8) 

l*m1v»t±r* bwrlte mm reaiosnly ml«cted &on to* 

•bora eapla «>4 thai* longths ver« m«a«ur*l with th# b»lp of * 

varaiar's calliper. Sha mm langth of a bawy ww eri-onlBtod fwaa 

data. 

(5) 

2he dld&atav of bawy act* ltd msdaun vag aaastspat la 

(4) 

Xha J&a* w*a «actr«f$a& fegr band from pr«vi«ia2y amtio»d, 

randoniLy selootad bnrrla* vhioh vtrt used for caoovdlog th© yirlflht of 

barrtas* fha iuioo vaa slveiaod throuah iMBiltft aioth* It was uoiMuai 

tha original ml£xt of &• bm&M* 

far aaaaaafng the afjftat of variant ftrtiliaar trim ban te 

m 1k© fruit quality, tfaa fellaiibtg obo«rrati«» va«a r*cordad* 

HHTT flflmrtw 



tft 

ffifE fg&xfr of tftl teho faaxrlas of thasa itfftil—fly aaiaofcad hu&ohoa twf 

axtraetod and airaiaad tfaroogfc Hfflftlfa1! oloth< 

(*) fyfafl iwtoflflt tqlarti 

tha atraittad Jttloo of oaeh aacg&A mm tfaoroo^Kly atlivod 

bafcra jj#ninig th» vaadlag* tba T»S»3» oontaat of tha Juioa was 

dajajnidtfta& lattb m Op̂ asMHtl yafynotaTWitiari To ayold tba ff̂ aButt 

of error, two *aadtag9 of oaoh »«pl« wara takm and tawagt vaa 

voxiaad out*. WMI vajfraotCBMitap uaa thoroughly nl+arvtrt uifh diatlUad 

vator aod vtoad oXaaa baforo itaMttft ttat tttott ronrtlntri 

aolxttion. rolBg ftfwr^iflrtftftlHf**' as an iadLoAtox'* 9MY inu-'ijantiHija of 

aoddltsr of tha iuloa was oalooDLstad and ainr iiai nail l a tanav of tartarla 

aoid (A.O.A.G., 1 9 « ) . 

V* Jftwai 

tba epspaa in tha OaBoadbaatttal aran turn harvastad » * * 
^ • ^ ^ ^ ^ E V * ^^B^^P*^^ ^^^^P- ^p»^*v ^P^PMPT ^P^^ '•"^^^^PP^"™ ̂ P^P^PW PPJP̂  lPJP^^ ^P^P^P* ^ ^ ^^^ppp- ^ ÎPPJP' ^P^PP "̂» 1VPMPPJPHP 

Iter were rlpa (tta ataga Whan barrioa bases* aoft and alaoat al l 

tha barrias in tha toaaafe davalopad vxsSSom ocOour charaetarlatio to 

tha vnrlatj «•* oomtldawd to ba tfaa prepay harvaat ataga) «M total 

yialdpar via* vaa reoordad* 
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ftar malting l«*f pettcO*. for H, p «*S» tha patloj* 

saaplas v*e» oollaqtad according to tb§ prooadiara gt*gn bjr OiapUB 

which wr» adj ac«ot to tha «lt*t«ra at the ted of th# bloon parlod. 

Ibr K, tha pattella ware oollaoted 19 day* aft«r ftOl bloc* frcai 

vine end unit leapt in polytbanp bogs* AMI soaf&vs v n t first vasbtd 

with soap, than, with 0*11 S3* tap vat*r and £taje33y rinatd vtth 

<ttti tilled vater. BUB/ wra driad in an oven at « ° 0 for 48 hours. 

(*) W%W1 

tfa» H vtMi analysed aosGvdtag to t̂CldaKL aatbad dwHirlTmit 

bjrA.O.A.C. (1960). 

(8) QMMtttoaa. 

Ihe P vaa deteradjoad tor mnmrim aoljbdata-vandaftB netted 

(s) nvinjlrm 

d e * wa» detemLned by ««t diee»tton aarthod deeorlbad 

by Piper (1980). 

*g . ftaijflUflnjf una.l amflm 
Th» soil amĝ Lea from wuii 80 m *om to ft depth of 

180 0% from each treatment w*re taken before tba start of tha 



tha sane oaiaar at tha end <rf the m&mAtm&» Shaaa aaaplae « n 

dri«£ and pr^>ar«d toe aaalyaia at afrawlbad by Plpar (1930). 

tbm arsLlabla 8 in the soi l tiaa datonatsad ter Ukrfiaa 

jxititMiuTiDi paxsuaiganat* fiirtfrHl (fftihMfh and atoljav 19W)» 

( 2 ) ?w1fflfftftOT*. 

daaorlbad by Jackson (196ft). 

(8) ggfeaasLuB 

2ha ara&abla X vas axbraetad with 1 V aMaao&ai amrtfttt 

solatia^ and aatjbaxfead on %flifnfft n am photejaatar (Movtrln and Paaen# 

19&). 

(*> otfitfrtAgi pf M Birrlit 

Sat bud w n i l i i vat* odQJLaatad froji £ad« Sfed and 4th 

bud-poaitioa of a ohoot on ITth March, Sat Vprll, 10th Jfcril and 

^paa'P^p^ afc^* TPwift ^P%F^abw ^^a^aa^••^•^ ^PPP^ ^apwv^p# ^P*^aay^^^pw>w^^aj^k• a a j p ^ a ^ r * aapa? aa*a^^^^sawajar 4aaaa>vaapfaWWamaaaa* 

Two buds vera oollaotad at random, with tha ha3p of aharp knifla 

from aaoh replication from Sad, 3rd and 4th bud poaitiona undo* 

•aoh treatoaat. lhua a i£ i t bods vara oollaotad awry tin© iron oash 

m 



a* 

U-aaUaul *fc a p«rticul«r bud position. Oat of tomm & buds, four 

bads UHM uaad for tha ournoaa of MdVOtflKrv So knov the ttamantafla 

off #̂«î  badSf th* data of «H tha aba** man "Monad eight bads m n 

utUi*ed« In addition to this, on 80th 4prlX, the beds from bearing 

and neiwbearing afeoota mat oolleoted aeparately. 

(a) mifap irxl nrtwitrrfftta 

fh«f bode mire direatty oolleoted in apao&XMn teihaa 

ocm&ataing YGnu0±x*teei&9~S*km* {?.*.*.) solution. 

fî i buds ware dlsseotad undsr the fl1montilTi£ Biorosoope 

giving ft wagftliftftiitffiflti of SO* Baa bud sealea* halm along with 

eooeaaory bude ware roneved. 9 * woody baa* « M also tarfanad with 

tha help of sharp aomlpel. 

3 * oleanad buda vara than planed tea*taant-v±aa la 

passing tabes for tha purpoao a£ dehydration. 

(4) ftrfrmfr^iinn 

ft* buds vara dehydrated Is an ungraded eerie* of 

tertiary butyl alcohol. She percentage of aloohol and tartiarjr butyl 

vaaiAp^^awiMp> as*a*̂ pws> aj»â pf •SIBSI^^ w^n***^*w^»r^e a w (JJPFW^BNB â p̂psp̂ PMjw 

Percentage of abaoluta aloohol 00 8f 0 0 

Feroantage of tartlary butyl alcohol 80 fB 100 100 

Tiae required 8 houra la hours 8 houra 5 houra 



80 

tim tada vers then pasaed feraogh th»»e changaa of pure 

xylene each change lasting for about aix hours. 

Ifcft treated teds ware leant in paraffin wax basing IfiPo 

coneadlnc point and kept la oven a* TO°C A* paraffin vox netted 

slowly resulting in the settling down of fl*e bode, fhta buda were 

enangad twioe to aaotbar via&* containing salted paraffin wax and 

than allowed to remain in oven for 12 hews* 

the melted paraffin wax nag pooped la oarers of coupling 

4ara« The buds were i aummal from aoecdMn tubae with the hals of a 

hot arrow point and pot on oowra of coupling Jara. 9 * orientation 

of -Qie bode wee done under 80 x b-U-nocular niaroeoope, when fee wax 

waa send solid ay arranging the* wide apart with their apex pointing 

upward with the help of hot arrow point and needles. Sne Halted 

paraffin wax wee then pooated on then* Oere wee taken for the ooaplsto 

fusion of upper and lower lagers of paraffia wax* Zhis fusion wee* 

brought with the he3p of hot arrow end needles. When the paraffin 

wax waa oaBpletely sealed, ita alooka wave renossd. Suitable else 

reetan&ilar hl̂ VT̂ w were ant In aneh a fiarhlmi that eeah bloak eenteinad 

only one bad and the edges of the hloaks were parallel. 

( f ) Ittag&OBt 

IS «thick sections were out with the help of vetaxjr 

aderotoae. flibbona were taken en alidee sneered with wsjsy thin 



SJQMT of Meyer'e edbeaisa (Johunsen, 1940). Shu ribbons vaxa floated 

in water and aUdon wara aHgstty veraed. 

oonteining $d*ae* Saab dip lastad far 5-4 Htnutses. Then tfaajr 

vara passed through an up-grading aariaa of algohol, then la pure 

aloohol, then in i^gradlag aeries aff ^»M1W water and thaa 

ttfo changes of diatdllad vatar vera giWRu Eeoh ohange lasted for 

9«S adautes* Than elldae vara atafaed la 1 par ©ant aafrania 

(prepared ia water aadtoa) for &*4 nrJLnutea. The elide* vara glten 

tas water beta and r̂ff̂ Trrl UDder M-fflwftar aLar*oaooDe» 2ha iff f ilai 

having ocnplata napt>1 flits vara mlaotjud for further ppoata** 

The aoXaotad aXidas uaaw then tranafagral to dlat£Uad 

water. After keeping la dlatt&ad vatar for about 8 ndauteo, thay 

•JBJ^W1 ~jp "a*1 ~w**iw"'"^aTiw aw>a ^ * " ^a****"*%fc i^eafc aew ^ P * * ^pjMiayaee^ataMMMpV (W'3'*peae* ^w ejwrap^aa^nPiMF «aaavBHaHHBp'ya 

than 3 changes of eloohcO. vara glvan. Later on, they vara frpauafarrod 

apeF iwj^e"esP'e«pf,w e*aa^p* ^pp*aapp)Bj^^ep' ^ *e* eajBeei^eseaBp aaaeap aa eV^1 ^™^<P apaaajejpt apjiaajF <a*ejipV paaeje> # • *aav 

about € alattas* Inawdietely after reserving from Selene, the aeatient 

vara mwyntt'T ia flutrnftn *tflf nnt JUMTIB aara thafc aa air JnffiUflla entarad 

vadar the ootar alijpa* 

The at Man vara allowed to der at room taaoaratuza. 



 
 
 
 
 
 
 
 

 



Chapter IV 

R E S U L T S 



OhaptarT? 

8EP8CDCH9X& R8SHiS3 

fi» data <» tt» off aot of f aatorial oomMnatlona of 

N, P and K on vigour of tha tine, fruit bud dlfforenUatlan, banoh 

mod berry weight and also, quality aid tba yield of Btarod oultlvur 

of gpape are praaaatad balov. 

tba data In raapaot of tha lnoraaaa in tenak drcuaferoxioa 

and walfijit of pofuntnga wad as tha JtmUfopw of vlna ligouap afa> pcaaantod 

i n Table 1. 

Aai nadiw doao of H algaifloantly' Inciranaful tho trtjok 

olrcHEtfarcnoe (SMS par oant) aa oonporad *ith low dooa of H (29.88 

par cant) aa nail aa tha high doao of B (8L*f* par oant). ttm nigh 

dooa of H inaraaaad tha teunk otrouofaranoa aa ooaparad vlth tho 

low doaa of N. 

Iba high dooa of P eigntflomtly inortoaad tha trunk 

eirdanfaranoa (5£,4S par oant) an ooaparad wllfc tho low do*o of P 



TattU 1 

Bfftert o£ f aatoxrtaL odablnafclons of a i t e o p a * phosphorus md potaaaltm 
SB tb© laoroaaa l a "fentuk <&rounfof8no0 md th» poniilag vajfl^rt Iff S v o l 

p«r»*itag» I n a r m i i a F«PMatage Increow l a 
BptMttBMftUi fcnttk air<KSi£av«tiaft l a t m n l a s mdi&fc l a 1975 

19T5 a w e that of 107% otm thai of 1972 

VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 

SMI 

tt.il 
39.87 

SL«S9 

55,08 

^P>W WHP 

fUrfp 

55.09 

51.50 

si . i l 

flMt 

* • « 

23.CB. 

25.45 

24.41 

24.66 

26.2B 

28.M 

ff.55 

29.2S 

25.85 

26.45 

25.71 

25.94 
^B^P"* want 

CD. at *t Una. U(M JL»5 

O.D. at |« law* Mfit 2.144 

http://tt.il
http://si.il
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(90*98 ptsr Mot)* 3is&Larly, the high teee of X hkf£Hj eigniflaefttSy 

inereased the track olreusference (52.08 per cent) «s eeapered villi 

lev doe© of K (51.28 per oeirt). 

!he high <$MM of P nheft otkaMued either vltft. Ion esr 

nedlw dose of ft* elgitrteentfty increaeed the trank eirciaaferenee m 

oonpared with the low level of P eonb&aed itf.Hi these levels of B* 

The twHfytft level, of S vhea ooahtoed tilth either level of P 

ff^gy^fjq^t»yiy inereeeed th# twufc oiroUBfenooe us ooopereA with 

tilt 30v or high level of If oomhdnert with either level of P. She 

high level of P when ocnblaed with high level of H sigzdflee&tily 

I * , - . , « . *m* « W — « ^ . d ^ t o M of K 

with hl̂ h level of H alfiidfieuifibr JtaorMaed the trade clromtfigemMi 

ee ooepared with low l*vel of H oowMnei with Bene level of p. 

9%m trecttoent *-*<.|L eeve the hldaeet Inm earn lit trade 

eirctfRSerenoe (55.09 per oent). It woe followed ty the tsreatonenta 

V A * V A <nd V A * ** treatment H j * ^ wee leeet effeotiv* 

ta ixwreeiing H» trunk edrouafereaee (2T.42 per oent). I t differe* 

elgnificaatly from tte vast of the treetBeaxtew 

(*) gJDfiwI m Hn TBTIUM mlifclrti 

2he pruning weight of the vinee wee slfsiifieently 

loareeeed hsr the saeditm dose o£ K (27.80 per oent) «• ooapered 

with the low doee of H (25.88 per oent) end high doae of S (25.82 

http://itf.Hi


ft Li .-•Jk«,3 A 

a u *» 
Cf)«S altoy&Jfi 

PWS5 t 

!^ f t> Cte5 na&ft fiMfi) 
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weight of vises cs ©oapered with the low doee of I» 

She hijgh doee of P -ffftflnftflflunky tegnwftad the pvtsilBg 

Wftl̂ it of vines {89JB. per eenfc) ee caapared with the low dose of 

P (85*1? per oeot) • Sjtailarly, bi.$x doee of X qftgwflfffuffrtfly InxmmnA 

^BWr^F 4 W B F iieaw<ffp*eaak Te^^P^a^pep*T^F ^ P ' ^ P • ^ • • ' ^ " ^ • ^ ^ P % N W ^ e^^RP JBPWWPB* ^ C « p " # e ^ F ^ aaae* ^e^PpWaj^eaap^eTpai ^^pWaHjMv 

the loir doee of X (25.80 per oeot). 

JOPL the first aid eeooM order interactions of B* t end 

tt. V A *•*»•* go. tt. imt«t i » M to 

M/r^l ^appJP^PI^B^fc a P ^ P ^ ^ C ^ * ^ ^ * ^^ejk TP**^a* eTpa>P*^^^T*p' m P p l ' W pW/aBr JBF^^BB' ap'^^Pie* *Grij ™ papJ^ar aeppMp*^£^p*e* ^BP*^^|prajF 

between &ie and the other treafeaeBte wee al^pifloant. Zt wee 

followed by the tsroataente *tffy ^ 1 % «-* *efA* * * V A 

tarffiwitnwMtt bed tfee leeet eftfeo^ on the pruning weight of the treated 

vines (25.01 per eeat)* Stare was a elgnf.flpent differenoe between 

this end the regaining tnemfnniitw exoept BJp,«X** 

fafclnft into eon^deretlon both the tronk eirontfarena* 
^P^PP^^"^^^"P£^ ^PP*" ^ "P P̂J ^^^»^P^P^»^PJPW*PPI ™p^r^^PJp^F*^p ^^^m ^ M PJ^^^np1 ^^pjp ^QPPP^P* ^P^P»P^ |̂pTP^P^Wp> ̂ tHp P f̂P*"^P^PJF 

end the w*eHj of txrtSKSng defce. It war be eteted that 0*8 kg B 

^PPPPPJ(P£ ^ P * * ^ ^ TJP/^P^P^P^^P^^^P? ^"wPi ^m^m ^^p^^^^w^^^gp ^PW^^P,PPMP/ ^ ^ ̂ r P^^^BW ^^^P/ ^w ̂ P^^^PPJpP*» PJP^P^pP* ^W~ ̂ W *^HBe * ^ " 

eonrtaned with i.a kg of Pf0R and 1.8 kg of IgO increased the 

w^^ej^pP a^ew/app» w v̂ v JQ(P» ^•^Bjeppej ^^e» wa»^eF eve* *^pws''*^w^aBBejB' •aewMi^P' aawMPSmi eepaiv *p?ee»eeswfc aja^ aaiowiosBesBeje>av 

used In thie eaaperinent. 
**• Pjjfoflfe °& fl» f j . f l wp^fapllpJM flflflpf tfffpTtBUflttfln fff flraa3L 

1B order to study the effeet of 1WE fertUiee&lOB on. 

the <Hfftmmtl eMm of floral buda» the bM eaeplee were eolXeeted 

http://elgnf.fl


PLATE 3 
(150 x) 

27-3-73 

$£$$£ (2r*l oodaL bud) 
Mlninal vegetative phm&* Shoot epex showing lierri. 
spherical topocrqpby 

(100 x) 
20*»4"*75 

SjPjJtj (3rd nodal bud) 
Cluster prinordla in the axil of tho leaf 



m 

V M M * ^ J p f c l f c ^ H p p » ^ W * ^ ^ V H w W P B J p W T O ^ S J P ^G0&*^jjf «S|*0> 'WOP*- SWSJ T S P P O'^PSOI' ^ppp> ^p^» P ^ O ^ J P ^ P T ^ W W I P W S P P * O P O ^ ^ • P M P O F 

bote uwu psossi'voil Is ?*A*A. so3,tttlo» wtU. ofloooalpt**** 

During tbs Initlol phaeo of dovolopBpnt, topography of 

^JWPI^PO OJHflKlpOniMPpfSv- ^WOi OIPMSOF O P ^ P P J F S I W P ( 0 *TPWSPF^P^PO*,™^S™P'' P^PPB^PPW' P ^ T ^ W ^ ^ P ^ " P P J > ^ P ^ P O ^ ^ ^ ' O S S O ^*F P ^ P P P S P ^ ^ ^ P O ^ P P * P ^ 

raxied frcea flat to dooo fhopod* 4S polattoft otxfc by Schmidt (13*4), 

4flwMfc M>W< bonlsahorlcal ohaooo of tbo aoox art S&dloo£pt$o of TTifflPl>il 
^ P ' P P P W W P P P P P P P p p J P P P W J ^ ^ P P ^ P I P P ^ F P ^ P P ^ P W ^ ™ ^ P ^ P P ^ ^ P > P ^ P ^ P ^ ^ ^ ^ P ^ F "pp"^^ ~^^m ^P^PPFP«"» ^ ^ B ^ ^ " ^ f f ^ ^ p p ^ ^ r ^ P ^ ^ ^ P P J P P ^ P P ^ P W ^ P P ^ ^ P ^ P J ^ W ^ ^ ^ ^ ^ P ^^^pwp^^p^p*N~"*»^rpjpjfp»' 

end rriaitttX Vttfioto&vo growth phosea roapeotlvoly (Plate 1, 8 ead 3), 

ohoroso Hot shape 1IH11U elite the* the laltlofei.cn of floral jrlfMiHfo. 

P)PPPOP* P ¥ ^ ^ ^ ^ ^'^ ™* 'aP^P* ^ W P * W ^ 

stui floral bad iJ&l&laMaa hod already started in oortslsi 
I V ^ F P " P P P ^ P * P ^ »lp^ppt ^ P * ^ P ^ B P P > •^^p^p»pp^»ppp™™»^ppppp^ppp « i t " i ^ ^ppv^p^pp^pf ,P^P^PPP^P» ^ ^ P P ^ P p F ^ P T ^ F ^ P P ^ P " ^ F ^ ^ ^ ^ ^ ^ ^ P ^ P # V ^ H p v P ^ * " P P J P P * 

^pVPOO'OJHp* P W p a ^ P * * *PP • P ^ P * P O * ^ ^^aiPSOwjpei w wp^paPf^wPpp w ^ ^ O P P P O P P P P ^ PJPP» p ipO O O N P ^wpw # v * m i pppp^w ^ ^ p i ^ P ^OSPOOpr 

feofetre observed at this stage vats that the shoots wore wgr yocag 

and In active stags of growth. However, the peek ported of floral 

bod taltdetton extended from Sfe to J0*t of %B*1. At this s t e p , 

the besting shoots were la ftdUL opeee* I t ney lit pointed out hero 

^ I P ™ P ^ ^ P ^p* *p*PPpps pwpppffllpppa O^ ̂ ^SPPJSSJS ^PSFPJPJS ^ ^ 0 1 ^ ^ p a P*^pP^Pr PJPT^ppp 9 ^ p ^ ^ O O M * ^'OflOp POSJJPO ppppO -P"^TS*w01PJp OJMISSP OOjPMf 

tbo dftrolOBBent of entreat foojmo'o eveo sod totMoMfliBi and Asvolstapnzt 
^ P ^ ^ P P T P M P r W ^ P P ^ P ^ ^ P P P P ^ P P ^ P F I P ^ P J P W ^ ^ P P ^ P ^ W ^ ^ ^ F F mgp^pv-^p1 ^^^p^^p^p^pn^p^p^p w ^ W T ^ ^ T ^ t ^ w p ^ P P ^ ^ P P ^ P ^ ^ ^ ^ ^ P ^ P P ^ P P P W ^ P ^ ^ ^^^^pppp> P J p P r W ^PPPP^ F SJP P a "PJpr iPP B lpT 

of floral uariaogdlo for tho IMMA SOW ovoflMsood olB&toototatlar* I t 
"^^^m ^^^^^^^m ^ F ^ ^ J^T^^ ^ ^ ^ ^ ^ ^ " ^ F ^ ^ ^ W ^ * ^ ^ ^ ^ ^ » ^ ^ T ^ ^ ^ F ^ ^ ^ " F ^ F ^ F J F ^ F ^ F ^ Mm^fW^^^r ^F^^ ^^lltr^ ^^BWnj^f^^Ql Fjf^F^F^F^F^»^F»^^ ^F^pF^F^FJP-^Fr^^^FJp^F^FBV- "^ T H P ^ ^ 

was eloo observed that t3X "Wio futlTlfitr tumsbmiiidii ooodl ia thlo 

ojmojdbBwnt hod sisdlir offoot 00 tbo ffdtf otilffln of tto Horal buds* 
^^^^QT ^ P * ^ ^^F^F^F^FP^^ ^F^ ^^^F^F^FJFJ) F j r - * 1 F F m F M I W ^ F ^ ^ F ^ ^ ^ ^ ̂ P T ^ ^ ^ P ^^S^F^ ^ p i ^ F ^ F ^ F«F^F^F^F^ ^PW^^PPF^F^F/ ^p^FF^ ^ ^ i ^ T VF^Fp^F^F V|NPBFjp^P> VJBPP ^ P ^ P W J P W ^ ^ 

Is tbo oollootFion of 80th JoxdjL «li the ***"*"•" so norms 
^ F ^ F ^ ^ ^F^P^FV^FT ^ p ^ ^ F ^ F ^ F ^ F ^ ^ F ^ ^ F ^ ^ F f F ^ W ^ F f ^ F ^ -̂ FFFFF^ ^^&^W ^ P P » ^ ^PPapF^FV^R^F^F^FK ^ ^ P ^ p f j ^ ^pP^P^P^- ^ ^ ^ ^ H P P ^ p P P ^ ^ ^ ^ ^ p P P j p r P ^ P ^ ^ P ^ j P P ^ 

OHM voro hcrixus fJLovol priawrttto liiromioiitlinj of tbo trootsasnt 
^ P ^ ^ ^ W P * " ^ P ^ ^ ^ P ^ ^ P ^ ^ ^ ^ ^ ^ ^ ^ O ^ ^ ^ P P P P ^ * ^ P » ^pp^pp» ^p^w ^ P ^ P ^ ^ P P ^ P ^ F ^ ^ ^ P * V NPJPV ^ P P • ^ P , ^ • ^ , ^ ^ • • ] • ^ ^ , ^ ' ^ T P ^ ^ ^ ^ ^ P F ^ ^ P P > ^ P ^ P P J T 1 ^ P B ^ ^ P ^ * | P W ^ P P P P P J P J I » ^ P 

omloyod (Plate 4). & tbo oolloetlon of this data, ilion oaspirlson 

PF^^aO' •^^O^OP^OS' BPOPF OMO^p'Vpff'w *^SPaws>pppP^Bfc P^MPJPSP *PJ^I^pBpT^^pJHP^'*^pMapO™Sjj ^ ^ P J M H W ^ P VPFSOV » P * ^(f BOVOPIPT ^p^aSpJI^Bjp V^oOpp 

that floral bod diffowatiatlon woo idmtLoal sod 1horo mm 100 

http://laltlofei.cn


(100 x) 
20-6-?S 

Brae* fomatior ml.-"taot 

FLAS5 6 
(100 2) 
5 .^75 

% p l % ^ 4 t h 1KKis[I bl3d^ 



( p 

pm cent frultfta buds ** both ttfpee of shootu (a* 2nd, Ssrd and 4th 

WpjBMfc A ^ * P ^ P J P * ^ P^P*PJWIPPJ^ ™ • P P P W I ^P* ^Plpe^P^^^ ™ ^ P * ^ P P ™ ^ ^P*-^P1PV ^ ^ ^ P ^ P ^ P ^ ^ P P ^ B J ^ P I ^ ^ ^ P B ^ P ^ ^ ^ P ™ P * ^ W P #<W^^PP* V V P ^ P ^ P P T C P P V P R 

affect. On tola date, iafljoreaeeme prijaordta ac*&a be easily 

obeervwl under the l w pen** aiaroecope. 

I t was evident froo the exajsta&tloa of the buds 

eeHeolad en different datee that l&floroKMngft paflnfflBdia eontlaapd 

to develop and, argpn&ganle dtffeventletioa in £Laral buds HOB In 

A^p* * P ^ B P * ^ ^ P « W ^ ^ W W P W ( F W P P * " ( P w y B P ( P B P * ^ P P ^ * •PPP'TJPP'P* ^pP'^P'* ^pepp^^^WBP • , ^M«apPWPjppP^P7 v p v H v ^pl ^ I S P P P P ' T I P ' P ' P ^ ^ ^ P I P ' P I W ' ^ W S * ^ ^ 

<Ple*n$40)* 

Deed end dtflintMratiag bnde war*, boyefwar. flrat 
^^^i^PPPJI PPI^^PP* ^iPP^P^^PW^^^P^PB^Pw ^^^p™^^^^jpi ^P^^P^PPp1 w&^ppr ^ r a ^ ^ p ^ ^ p p ^ ^ ^ ^PP* PJ ^P^P^^ ppr ^p 

observed an 20th July» generally la tbt treattaeate with blga level 

of ft* tilth the. t>a&saap of ttaew the nestMatafie of dead bull 
^ f ^W^F WPPJ ^PJIw ^wgjpp* » F ^^PJPJP'^^P^WIP1 ^^^^ P ^ ^ * ^ W ^^PP'^^ JPFWP^P ^P^^^^^^P/P^P^pPP' ^^PP ^PpW^PPJP> ^P^P^MPV 

+i*myyfri gf»mfn«Q lyy J& t h * tlaH uhett ObMOPOTrtlOOjl KMBtt &l§*peat£jpM| 

m P W 1 W ^Pe*e> e i W ^ ^ P * P^PeHP' ^^^^^ep^PJp^ ^ y ^ ^ * ^ p * a^^P^W T P W P ^ P ^ ^ I P P ^ M P P ' ^PIPW ^PP^P^^PJP I PP^PWPJBPT PpJppHpiPePp. e)app)S8H*pi 

' ^ W P ^ P ^ ' ^ P * • » pBv^PJP TpWap^P'PJpvPp J P ^ P P V ^P*^PWP* P* P p T ^^P^P>Pa0^apW ^SWPJ ^P^W^ ^Bpa V V / 9 F ™ PpPpp' A ^ ^ ^ P * * ^ |ppPP*^p • P P P P ) 

ffltdlum doe* and 17. TO pmw oent la low dee* of II (Plat* 11). $ * P 

And K did not show 0Mb 3cft314ag eff eot of bndsw 

&• data la rqapaot of th* length, width, wel^it and 

mff̂ pp of bvrriiMi per boaeh ere p̂ peseated la »̂H1# {• 

(^) Sfftnt m pitfrtih qf trti lunrti 

She data en B. p, X eonbiaatlciui on the Jjmetih of the 

bonsh snow -that -tn* aeta effect* of H, ?, X and all the first and 



EUQS 7 
(ioox) 

VA ^Stea Q05iIfl- ^̂ ^ 
Hi© oLustar prioort&a «dj^t2s Inroad 
the organic qpe& of th& bad 

PLATES 
(100 x) 

E$J2&L ( l * * ^ ^ 3 1 b u d ) 
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PLATE 9 
(100 x) 
5«»3—73 

Sever jfl. floral prtoordia in tbo 
dua tc r are saaa 

EWfflE 10 
(100%) 
SO«a»?3 

lyPgK^ (3rd nodal bud) 
.to edvenoo ataga« UloraL primed*, a in 
the atustettr sbawicc fcitiatstoi a£ tbe 
dtfferentiation of various parte 



m 

aanond CBPtec IntaraetslocB ef B, P and X wipfl aofc tAgjotiUSUaab l a 

• P " ^<pW*^p ĵ̂ ^pp* ^ T ^ ^»*^P I H l ̂ ^^**lp"*^J^P I F * ^ K * ^ M f ^ ^ 5 ^^"""P^-wPPjpJ ^W*Jp) ^P»T ™^̂ "JW « I P " P P̂JPWP> ' • W F W P P pjPap^gt 

19T5 r«spwtlv«ay), fsSOmiad by Ish* tr*ateonfc 2|?*Xg« ft* ahartaat 

P^PJPPI^P^P^^PJSP HP^P^P'' *JP/ mr^^ ^^^PWPPPPPJP"^* ™0UJ flpp>*^p* ' i W ^ ^ P « * *fl* TP^P^W^B^PPBPPJ'PIP^J^ ^̂ np/ ̂  ^P^^^K ^P^^P^F*^^P^PJP^^^P/ »^^^P ^I^P 

end 15*9 m la iff* end 19fS roegpeeti'war) • 

(* ) pffltafr TO Hift limiti ppittk 

2a 19VSL tht bidk doaa ©C P iMi^iinfl tb i tattofa. %ftd&k 
^»^^» ^ ^ p ^ V ^ " W ^PP^^PP^ ^ f ^•^^••r^Pf1 ^^^p« w ^^^^p^p™ ^ P F ^ " ^ P F ^ P ^ ^ ^pppppp^ ^pr^^flp^|^pp» P P P ^ ^ P P J " " * 1 

aignificmtly (10. «4 *a) o w tho low *w« of P (10.01 <ja). la 

197S. lip) hlflb domi of P did ffwimfft th» tocmoh width* tet tfce 
^PJ(PH*MPP wPp> ^P™**%P^P* *Ĵ ^P W p P i P W ^P^^PJP* ^^WP ^P 1 W 4 P W PPppJ^app* qpjpVVp^pĵ ll B^NPf AP^p ̂ f pP̂ p̂̂ PJWppPpYipp>̂ pr9PJpp:̂ PP 

MH|^M|I ^pb^kwfepi ^HvNlVferiBPAda t^tt^ Wf s f ^^MhJp J t ^ tJkxHBi ^ I A M M ^ P P V tf^Vul ^P^fe^MMIkdft 

order Jjo&araatloas a t K. P pud E war* asfe adj&iflaaat dtaiiae both 
^^0 ^MpWPi T ^ P ^ ^ ^ P ^ ^ P P ^ ^ ^ ^ ip'-^'^p^p^^^ ^wipp pvpvp p" !VPn^^Hp ^ ^ ^p^p^p ^ p ^pjp^p*^^ ^ p p ^ p ^ ^ p p j p p p p / p ^ w ^f ^VVPJP^P^P^PJm ^P^^P VpJMV 

tha yiwrs of study. 

tha grape îHiifiipf ipfclti the Hfljmiti vSdtti tppM abeasted 

widej? tfa« ti1 •wiimf 1 ti %P#J« (11.18 pnd *VM <f» i a 19IS tad %S/f$ 
* x J» 

had tho least affeofc « t ttoa teoob wldtb (9wH aad 8.SO oa l a 1971 

and 1978 i?w|)«atlit3^). 9MI tvaittiutnl dlifp8PpBMpi» Juamwar* nara 

aofe sl£9ul£loaiw* 

Za 1018, tha hl^i doa« of p aignjfloitajr inor«a»«d 

^ P P * ^ * *P^wjppjpjppi# ^v^P'^^^Sp'^VF m « P f l ^ " ^ pp^P Var^W ^^PP ^p^pppppp^ppp ^^ î(h aP^Fp-'PUB T ^ * ^ ^ ^ P ' P U P PPWPPV 'aPP^W^ ^^pfc Jjm 



Effect of diff®?Qiit doses of aitJ?ogen on bad Idll ing 



m 

(a04.W @a}. & 1918, #*• M # ofca* of p did increase the boaoh 

vei^it, but the difference between the bowh vel^it produced lagr *** 

viaea tmdar Urn to* mA M^i do«« of p wee no* eignlflcarfc. 

She BC}A •**•«*• of H, K and all the firet ndDMOOd 

ordar interactions of N, P end K were not eignifloaBt. 

Th. ^ P ^ t r e e W t produced ^ ^ 

treatment 8|!JPJ>L during ba*h Hi* ja#*a of a^eTfjaettt* tbt % PgX* 

concerned (18g»ft aai U0»K> ga in iflft mA 10T8 reapeotlTely), 9 * 

trcatBumt difference* « » , however, not algtiftoant. 

I t* M,efo dO#e *£ P iAgpifi#aa^y Increased tbe Wfftyfir 

of berries per bunch (91*01 and 64.84 In 19T2 and 19f* respectively) 

as eocpared with tbe low doee of P (82.55 mA &.& In 19*1 and 

19IS reepeofibvaly) during bath the yasrs of asperlseat. 

OlPMMMi M̂ MM̂ t ttA MVMWê M̂kMwANM tfVt^ V B I F ^ H U > *|fl| I I 4t%MMh MWB ^ ^ B A MWL J l ittiM&^*dMtMl̂ ft 
^ I M P ^ ^ ^•^WBBPM^P ^pee *^ a^^e ^ w ^ p ^^9 **e ^ ^ P < ^ ^ aMPtpiB ^Ba^aP' • ^ M M V ISF ^P 'epapjp ev^p^MvMpa^ih 

order interaotiona of H, p end K vare not ajgrdfiormt. 

On oi average* tho Vinhmi'tt) 8*P«]L had n n amber of 
*• a *• 

berries as coopered with other traatoanta (94**? ead fSUUf itt 19T8 

end 1975 respectively). I t was followed by the tronfamnt %pJL* 

She least urcmfrtr of herrlea vera recorded tnder the ia«M<ifaM>wfc M.P..K. 

(79*«0 and 66.81 in ISffZ mA 1975 reapeotively). 



ft* data Is raspact of varioua barry oharaotare sosfe 

as length, dlasstsr, wight and julas paroaataga SPS prsswritsil £& 

Tahla 5. 

( i ) Bflfart fin tfit TirnrJLaBg& 

•11 tha first aad second ordar intaraotioua of H, P and K ware not 

si^tlflosat* 

X& 1972* tfas Ttnafl raoalvina »»•-*- lhiir|smtiiiaiiitE Bvodooad 

(1«88 <aa)« lha visas vaasi'vina 1LP.K. traafcaa&t oxodttasd tha ahorfeaat 
V w a * a w w y * * * « W P ^ p a ^ * * * S ^ F •pjBPa»wJp»aFSwap ips^AMatwp ^BflVNNP sWWsTipjte sw*plflPir»|B»A »*aiPPji 

lha traad of rasult obtalnsd during 2998 was OMIBC to 

that of 2999 aasaot that tha 8«P«K« tu s<itiiii*iiiti vaa slj&dfiaa&tlar 

inferior to all tha teaataanta. 

(9) SXflgti fltt tihft Isl I . i lUlal l 

Shava was no slgnlfloanfe affaot of H, P, K and aU. tha 

f l w t and aaoood satsv intara&tions an tha barry disaster during 

both ths yosre of stndjr* 

Hm tij?fa traotoaaiv howswar, Inqraassrt $** barxy 

diawetar (1*97 sod 1.44 fl» in 2972 sad 2998 rsapaotivaly) as oasptesd 

with othar trsatnsnts* Xt vae foUovad bj ths traatooat H-FeK-. lbs 
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p¥'*ppJP^WpWPP»^PWiP»JF (F ™ 

^^^WBT^^BF Pfll^^^^flPJP"*^^ ^^fl^^^^flp ^^^^^^^» ^^^^^^^^^» PJHP^ ^^^^^^PJPJ'*'̂ ^PP^^^^^^^P^PPP ^̂ ^̂ ŵ ^ ^ ' T ^ ^ V ^^P^^^T ^^^^P^PTPJPX ^WBP 

^^^P^P^PPF ^WpBP^P'B/ ^^^^^PJ* PPI^^PWP* ^ | P ^ ^^^^P '^^P«^WP ^^P^^B T * » ™ ^P ̂ PPPJ^^PPB^'^^W^PPWPlpT'iP/" PJP-̂ PJ vJP^PUP 

jflftMMKjfi^i^yft p^^^ Ait^fc jk^^^j^^Au^^igi^jL ML.Vkk. "StL I M ^ ^ M ^k^^u^^Muk t^^^^^^^^ ^^/gjjk ̂ yj^ik ^ ^ ^ ^ ^ 
^W^^^^^^WWPPP^^w P̂JBf ^^^^P^ ^Pff"^P^^^^^^^^^^^^P ^̂ P̂ BP̂ PB̂ ^̂ wX ^^^^PJ* ^ ^ ^ ^ ^ P ^ P ^ ^ ^ F ^P^PP^PJ^P BJPPP^^PJP"*P> PJPPPPc 

^«yt^ j^^ l -^^^^_ M | ^ J^^^^^^^^& MfJM tf f A .PP ^wB 4 ttf ^ M 4lte fttfltti ^^M 
T ! ^ * W «PjVpBMVRnHMPPVffMNV|pVPBkM]PlMM 

B^Pflpi ' P j P ^ ^ p ^ * ' " PBPPppPBP^ ^ p F •PP^P' 'BBJpBPpBBB' PBP^PPPB^ ^PPPPF PPPBBJB PBPJPBPB/ ^BPjR PP* &B^(pB^B^BJBs J^^BPJF 

^^^^P^P^p '^PPPPPlP* "ff^W W 

"^^^^PP ^^^^PJp^^^ ^^^P'P^^P^ ^i^ff î F ^P^PPP^^^^^H^^^P^PPV^p^PP/ PP^^P^P^ PJPPpPPJPJip|[ P0PPJPF JP^HPBJSPP; 

JP 'BP '^^P^PJ 'J^ 'B I^^ T | * J ^ P P " ^ W » ^P^'*^ '̂ ^PP'PJnjr •WP '^^•PP^P^'w'J^W PPP*^PP | P ^ ^ ^ 4PP#9PF HH^^pr PJ|w pj 

T| •JijpF'^piF jjjp^ppf p^^pppppy 

45 
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iiitb low doaa of V (0.4 leg ff par via*) prodooftd the ©rapes which 

vara slsnietotfitly highwr la Juloo aontaat as oojparad with otfa#r 

feafttoarte. Similar^ high d o - o f K (1.2 kg V P « ^ ) ^ 

the juice paroaatagi in tha &apaa» Iho hi£i daaaa of p and I vbm 

aaaMnBd togathar atao alg&lfla&iztiljr laofaaaid tba litftaa partwotagi* 

Tbt aaeoziS ordar iatar«eti<m wa*, howtwar, not algn.4fl.oact. 

Xha &PJL tractnaRt gam hichant lo&aa paioantagp 

(99 par omt) and tfaara was ft olgrrtflaifvt dt&atviaa bataaatt thia 

and othar ti'aatwaiita aaaopt tfaa teaatttaaAB KtPJK* awd &P«X*k« that 

par oaat) and th«ro 

vaa & «*ff*iiWi«<i»tr dMStarauaa batoMaan thl* and ILPJC.* g«Pi.?L aod 

HgPglg traasaasta. 

Bia high doaa of P whan Tfrfrfttil with Sow doaa of 9 

nlgtlfloantly Jaaraaaad tha grapa |nlaa paxeaataga as oaapafad %dth 

low doaa of P at tfca aaao law! of H. 8 * low &aa of P whaa 

eonbtaad with ffiHH'm doaa of H gf gKl fH-nnpr̂ y l&araoaad tha jtdoa 

p«roattU6» M oonparad with hlgi daaa of P at tftxa aaaa laval of 8. 

B» V and PS latavaatiaaa war* sat aigalflaast* 

St vaa, howatar, oboenred that aaaond ordar intwaettca 

*i». V I was ajgrdflaiott. Urn K^g^ taaateeot yioldod hi#uoet 

http://algn.4fl.oact
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peroonta^ of $vim (69.50 per east) eat there me significant 

difference between thie and K.PJL. MJP«JL and &?«!• treidxtfttrttt* 

JWtAê ^ * T B * a j • * • ^w<BPaaia>aBW^* ' • • • W P <iaiaaMwi^ »P jg^iae>%aH^^"^P^^MjffP 'aee ••'•••ajp^BF %aa*%F»^BaaF w w i f BJB^'"B'*T"#' 

V' atfifirt tf H, p, K nmbJiMittOTt W ttt rfnaftnti nEHtUftr rfffim 

She date 3a raqpaot odf total soluttLa BOSJAB, aoidllgr, 

presented in Table 4. 

(1) axfroft « flai tgM, ftsJLBMff fiffldft, f Mth\ 

Xn 1978* that M^b doae of P Mgî f̂ -fW t̂y ixwrwoad 

the T.5.S. oontont of that !<&*• (lfl.26 pea? cent) as ooBparad with 

the loir dot* of p (15.84 p«r oant). & 1973, *fce hifijtx doe* of P 

% ^ ^ ^ ^ ^wa*#ftaw* ĵp^^ea^p^ ^̂ p̂ ê? <•* " • ^ " ^ ^ * w ^p^vppw^a^ww i& ^ ^ • P HP^WW aj| aaja^^a^ar ^^^^-^a^ na^^™ #*^wfc ĵap^epp^a1 •#^P I w ^ a ^ a v ^ 

the* low and the hido, dotes of this HKtrlent ins not •iaadUnocat* 

fiat auin off eote of N aad K and all the first and aocond 

order Interactions of N, p and S were not aigiifloant during both 

the years of atudy. 

She total ipĵ ftiiH solids vore tfae highest tinder the 

I^P^ treatment (16. TO ant 18.00 par oant in 1972 and 1978 

raopeott-vaOy). The ^p&l *rM6hnai l t **** ***• 1*«** effact on 1.3.S, 

(15*10 and 16.70 per seat la 1978 and 1978 reaps*tiYely). 

(2) gXffgfc ,«• tfaffl y,1rt1 tY of tj« Iwfrm 

the mala effects of l̂  p, K and all the first end 

aeocbd order lnteiraoti«a of H, P and K ware not sipiifiaant during 

ooxa t a years or stuoy* 



TaJfl* 4 

*& fee T.S.S., aoldlty « d f *S*3./tt l4 r i S * £a SfapftA Of* «f gMf* 

T , , , , *„ , , , ! ; , t *a.a. < iftfilltor til TrnftiHltt/hrfitt f i i i f 
**^MW,W^™* 1078 UTS7 2991 SSH SOW IpTS 

« M » « M I » » » » » « » » « « » « I » « » « « « — « — • — « > » • ii mi n ii — — i a m i n n in ii i a ii in mill ii HI n mmmmmmmmmm-mm»m*mmmm—*mK*rmmMmmmB 

VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 

CD. «£ 5Jt 
UmSL 

16.70 

15.85 

tt.il 
i6*6jF* 52)611 

i6*4* 

16. 2S 

15.77 

11.10 

16.40 

16.21 

15.86 

11*46 

B.3. 

18.00 

lT.Oi 

11*16) 

u.n 
17.85 

1T.40 

5*29 

15.85 

17.T5 

17.89 

17.80 

18.85 

H«3* 

^Wr^B^P^P 

9*161 

0*899 

1 P 9 64PP6F 

0.587 

0*810 

0.580 

0.8U 

0.581 

0*890 

0*890 

^ F ' I^^^WF 

H.3. 

0.889 

0.845 

0.871 

0*870 

0.845 

0.847 

0*891 

0*881 

0*885 

0.645 

0.081 

0.845 

N.3. 

50*082 

•7*110 

26*060 

85*080 

80*070 

> A M | 

87.557 

86.480 

88.805 

2*98)8 

ta.« 
u.m 

H.S* 

88.27S 

6»WP^BJP/f|P 

25.045 

27*781 

28.840 

85*888 

88*280 

27*181 

27.452 

26.587 

5*3* 

http://tt.il
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Svt acdditgr aaa* howowor̂  found hl^test la oato of 

iM^^^^G^w " * * ^ S P P P I ^ P ' * ^ P * I P " ^PIJI>WPP^P^ ^ • W ^ ' 4 P W • ^ P P * W W ^ w ^ I B V * ' ™OJ(r ^ a T F ^ ^ ^ ^ P ^ ^ ^ P " ^ P W ^r^OJPpWOPta' a iMO* '^" '^ P^PPJBP *8pOPflft 

aav^p"**oapaB*aawjr %a^a *P^PBJ» aajpwa "pTw apa*a* jiFapa ĵpoapw*ip* • • • pai™»poa B O H M * a w j a * av^aaBtP^p^iPaawwaaahy J • 

I t was foOlowad by the %?$% tsaatasai (0**15 tad 0.970 pap eoa* 

la 1978 mA 1978 roapaotivoljr). tt» fluidity trap lmnot la #•*• 

of tile juloo obtataai froa tte fruits of fnramirlaai troaJbod with 

p"̂ B a ^i ^^OM ^Po^^p^Mpap*^a^p»^p ^^4v ^P ^ova B̂ppiiP̂ p̂ BBWp̂ p̂ ^ ^ ^ ^ OJPPPPF VJHPPIMI* ^P^P ^ ^ ^ P O ^ appaia ajpapppAflP' (ppp r̂- ^p^p o^oa 

aid 1975 iwapwtdLvaly). 

' ^ • • ^ ^PPPP" P PP* P^PP ^•^P^PP'W' ^PPP/ -̂ P*PJW ^P^^P*P; a p v ^P*P^» PPI^PPJJP 'P* ^pPMPPPPP* ^M^P PI 

significantly inoroased ¥*S.S*/aaLd ratio of the Juloo (8&.S5 «*& 

87*84 per osnt r«apoctiy«ly) ai ooapaiad wLth tt» lav doso of V 

(84.97 and 86.92 l a 197ft tad 1978 roflpootiToly). 

^W^^P" * ^ P ^ ^ ^ * * ^ ^^PMOr^P^P^PPF ^ * P P * " ^ ^^ppi^p* ##> P^P^PWP> ^ ^ p j p * ^pW^^pr 4 P ^ P M P T P P P F ^ ^ O O O P J 

Mound, ardor lafarasMoap of H* F *»** X ioa*o nca ^"^^wrA darlac 

both tbo svara of otudsr* 

Ha Mdbflgt f *s«s«/oeld ratio aai noted radar tha 

^ P ^ troactnant (80»08B fad 2S-»8 la 19ft and 1978 roapeottvoly). 

Ih. M M 4 ^ « H r - 4 . « » » > M « t e y A * * * * * 

(84,090 pad £4.946 la 1978 and 1978 roapoctlvely). 

7Z* affiNiti <tf Ifa, f» I annhlflatrtflnfl on tht T l i l i 

B* yiald date at atfaotat DJT dlff«r«it % fr X 

fyanyMrŵ ipf1 am proooatad la Toala 8* 



titi&M § 

gffltiqk <rf fastorlal oflnfctaitiUDB otf nltroaotu nhfwtfifliriflt and ootMidLm 
on tfae s w a g e a n t e <rf te»ohwj oad yi«ld (Igr «•!#%) pm wm I s 
Btoro& Cv. of 0M{» 

fraatraaiitg 

VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
WUrX 

Wi> 

CD. «t 8>> lev»l 

Jercraga ooribcr of 

19W 1W1 

89.08 

41.00 

40*ff 

40.15 

4B.7B 

89.85 

80.40 

4« .« 

44.85 

48»CO 

48-00 

40.8* 

S.S* 

57.95 

48. 88 

80.45 

45.5a 

4i.W 

45.75 

40.57 

4t . f i 

48.06 

45.50 

50»CI 

48*18 

A . 3 * 

4m*m0jA*a& pm 

5.450 

*.tm 
V*^B8» 

7.904 

«.m 
0*515 

0.400 

T.m 
S»W 

6.950 

8*8§ft 

8.881 

H.S. 

%F»^P^W*W 

5.784 

5.017 

^wnww 

5.710 

••JHHfc 

5.75T 

4. 6SS 

4.0T5 

4»489 

5.888 

* * * 

R«S« 
— W O — W W w H I i i ii MI ii ii' ••i«« • ii ii HI i n i limn i »im »II Hin i .n i m — — i i m i i m i i — m m m » m in I I I inmi i 

http://4t.fi
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(*) a r te l on tfat mfimr i?f twnntof n*r Tim 

BPPPPP P ^ ^ ^ * W ^ W P W - PPWP BBB" ^PPP ^ ^ W JV PP* PBPBBjP BBPP^» BP*PPB' PhPPBii PP • * PPpPPPJi pP^B™IPPP^Pap> 

ardar lateractLooi of 8, ? and 8 verp not alffllfiqant la both tbt 

yaora of Btudy. 

^ P f n ^ b PtfPXVBaBPP 4 I M U h d W V 1 H H ' M M * 4 9 p f l h a H a f t BE 4iMMlBfePBdHBBPMlPk4K •VjNHkaHHBJBMHMk 
PfcPPPJP Bi^P^PPPpPr 4p ^P^P^PP*" PpJPPPMj ^PIlBBP^ ^ ^ ^ r ' " ^BP^^nP T P * ^ ^P^PPPpPPPPPP PPM pPP^BBBPrBTPjBJp BJ 

BP™* ^*^BpP'Pj|PPjP*iP> vBbABjP' jB/^ P P P P F P P P F P P ^P PIPPPP-•JPPPPfr ^*Wb PP^PPP^PBPPFBP P^ ̂ PPP^P P^PJF BB^PUpp PJBBPPf TPPJP P P B P P ™ P ) P F BiflB^ PPpBBBn 

1975rn^rn^h tmmawmimmimigfy. ****** 
maB&xinft 1LP*X« tepptnant cro&aad Hut Laaat TPpihw* of Twirnrthoa 

(89*91 and 87*9$ l a 1978 and 1978 flaapaetivply). 

(s) fttftrt aa tfoi vfoflrt fin ptMifr w y t e t 

fha mill afftacrts of S. P. E and all tha flmrb and " " ^ 

ordar intaraotlaBs iiavfc &at ai jS&flaaat in both tha latarp of stair* 

• P f t _ j _ ^ _ J | MpuppP 4 k P B M P H P n 4 M t VAlflP w f f t TJT ^PBMUP^flP^PPPHMHhvL •PaBPaBBMBPMPL Mb^PM9^8WfPnKPPiH8 

•P^pap "•••apippp a)rP^^p™ppp* PtfP^pwpĵ  ™™*«~ 8 K - ™ ^ *pp* ppppflppppppp ppp PPPWPPPPFPTPPP* S jwar^PPnPpp|pPPPjaf 

tha highest ylpld (9*884 and 8*017 kg in 1972 «at 1978 Woppotitfalj'). 

I t was eloaaly foUowad by tha %Fg8g traatmant ufaioh gap* tha ylpld 

7.094 and 4.8B8 kg la 2398 and 1978 *»gp«etiva3y. lha lowaat jdpld 

was obtaiaad Dram Urn ffaaa l^tlHaad ictth ILP«E* traataia&t C 8*488 

and 5.081 kg la 1978 m& 1978 raap^ctlvaljr). 

tn« 8fl»fl| tf Si ?• K nmWnittflna m tm mtrtrtal* nwtipiAja 
1^fl VJ33P 

Tha data, la s*pptet of tha «CCact of 9011 appll«atlc«i 

of M. P and K on tbp 8, P and K oontant of gr«s* pptlolas ora 

a*pp ^ppjjppap'a^p^apw ^aAw ( • P ' W ^ B P P P PPPP 



TVa« | 

« the petiole oont*it of H, P K l a Bared ftr* of m » * 
of nit 

«mmi i w n urn i i t t<mtmmtm^m»mmmmmmmmmmmmmnui •mini KIIII i«n 

«*«»»*» 1IT i i *&» wm a i " a f t 
• M W I M I M M I M I M M I M M M n l l H I 

VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 

1,04 

1*08 

1.08 

1.04 

1.10 

1.09 

1.10 

i.or 
1 4 4 

1.18 

1-16 

1.15 

1.0« 

1.01 

1*01 

1*06 

i-ia 

utx 
1.11 

i.ii 

JL1? 

1.1$ 

i.a 
1.18 

^#*8i8PwMP' l|Pi8!8p8F %jr mF* 9™ 4m^Wftm 

%r*88|8jP»T %#w88i8w8J • ' ^ p p wfc#fl888F 

o.an o.e?7 1.75 1.74 
0.8BB 0.868 1.80 1.80 

©.MB 0.W5 1.82 1.88 

0.810 0.216 1.85 1.88 

0.8T4 0.880 1.74 1-79 

0.848 0.880 1,81 1.80 

0,844 0.808 UfQ 1.78 

o .a t 0.200 1.70 I .TS 

0,808 0*808 1*88 1*88 

0,200 .. 0.808 1.83 1.87 

J ^ * * * 0.088 0,088 

©•!>• a t 3£ tLtam O.Q4S 
• ^^^^^fc ^^w^Pl8SP7 ^ » * * P T 8 ( J P 

0.041 0.088 0.188 &&• 

0.088 0.046 



( i ) gXiwft M ttoft fdfrogttft owl tiffife t f Urn grain nittflaa. 

tot ixxpeoslng loval of H o^pliootloa to tho soil dflrt,*̂  both tho 

sooro of inroatLzotion* 

4V%^k Skit fw&% ^vVh^a^k sitF TBf w VMMnoiifcoo^oaMS 4 A ^ k IGF 1 ^MMtfb l̂ *twk iooo^apikooi 

pottolofl M oopaorod vita loir 3*NI of P, out thovo voro no sigiifioant 

P during both too JNNB» of Jafoot&g&t&on* 

2ho hldo dooo of X ^PsAf^m^y ooasooood tho V aoatoBt 

ia grapo petioles as ooaporod with tho low dooo of K In 19%. In 

i9T5* tho MJ& dooo of X did dopross tho uotako of & but tho 

dopraasion was not gjgpifioont. 

41X tho Jlivt end ff<p|iwiftid, octiov lataroctioas of H« P sod 

K uoro sot si&3lfloant during both tho soars of atudsr* 

& 19TB, tho 9 content la potlolos of tho vinos raoottlnc 

y ^ treataont tow fc£g*ot (1.10 per oont). 3ha dlffonneoo ia 

&>oontont of vinos undor this treatnant and tho root of tho troataont* 

(aaaopt ogP«JU* XJP«St owi XJP4EL) vora MgMy aigalfMHffit- f^o 

laast H ooatoat woa abUKiod ia tho potio&oo of the vinos rooolrlng 

H^jXg troobaont (1.06 po# oont). Sharo woo highly ai^tfiemt 

^ P O * ^ P ^ ^ P ^ ^ ^ * ^^^^^P^^P * P ^ ^ V ^ ^ V ^ ^ V ^ M a^P^P^^P W ^P^^^^^^P^WI^P^aP ^ H P P * a V O O W ^P^ ̂ P P P ^ H P VPBI ^p^^P^^^P^OpP'O ^ppV m IvJwOjPjPPaPjO aP 

H j P ^ and %P«^)« 

Xa 19*3, tfai N ooatoat mo hig£os t ia tfeo potiuLoa of 

tho vinos tpoooŜ lfig 1LP«JL ti liofinont (i«i8 nor oont) —** tMa 
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OPOOaQBQv fl&flRUE*O0B)Su^ wURfOWBl ft*W tbB OwbOP tPpOppOWOB \0B80pt 

tiftfo V A *** ¥A*# **•lt-,t H (**** p<r 0*s*̂  «•«***• 
W B O B Y ^ O P O ^p^P^pr ftpP^ ^ P P V ^ V M H B W ^WBfr P^PIP^P^ W G P P * P ^ O ^ ^ ^» ^ P ^ B B ^ P * ^ * TpwBPJBfit ^ O O L O P OJ O P J B J BpW ^ * P ^ B ^ ^ ^ P P ( P 0 P " P P ^ P OpvpOppW^pr 

•F^^pW •ppwOHPPpJ^fcy pO|pjP»jjpOpWO^BiPj|p^^p)0>^|f %0^*pBpOt O^O • ^ W ^ O P W OPP*^ OHO<^P^P>POV B B J O P P P W - • H V T P * ™ * ^ W P P B M P P W O M H W B • • ^ W p r B j F 

of the ti iiuitmontiB (oasooot &P«X>* RFJL, ond &P*BL)« 

(8) SEfagt m flu nhMwtfflnfl rt?nppn. jf, tfmJnf mttoltwr 

flho biofe drm of p fnonoionT tho P rumtont la Ttotlflfoo 

M ooEparod with tho Ion dooo of P durtag both tho 990m of otadjr, 

tat tho dlfforonoso VOBO not nit SPJfUowrtr 

1»M> kjUAk dDOB Of S h o i ******+i*mn*L SmWnmtaiSte OffOtft OB 
^P^^^PP P^^^»^P^P"» ^ p ^ ^ ^ ^ p r ^W^» ^w ^^*PJP^p> ^^^P^P^P^^^^^P"^^p7^^^^FP# ^ V P I V F P ' TPJPP^P^^^^^^PHp ^pPJPPW ^P/^(P^pT ^PP£P* 

thB P OOSSto&t Of BOt&OlOB OB QOBOBfOd l l i th tfaO lOW 0T JOldltM dOOO Of 
1P^^^^ ^ ^p*w^^^^J^p^^™^p ^^^^ wgf ^Pr p ^ ' ^ ^ P i ' w ^^^p» ^PF^^^^PP* pjpp^ ^ » ^ w p p ^ ^ ^ p ^ ^ ^ ^ ^ F ^^^^ ^fj ^^PP ^^^l^^^Pj^p^^^p ^PPJPJP^̂ ^P" P̂PJPJr 

•PJ ™ • P P O & F " P * * * \ > P P ^ P J ^ W ^ B ^ P ^ P ^ O P * ^ * P P > ^ " P^PJWWPT^F PWP^^^p^Pi PBP^^PB- PBO W P I O P O J M W ^ O I I P^PJO^^fc^TjP ^lOpHjjrPJp ^ ^ O W ^ B P P I P P J S B * ^ W 0 M P > ^ | P T O F O P 

OA P oan&Ottt of DOtioloa w oaaoosod with tho low dooo of & bat Hoi 

dlfforenoot ppfo BOO Blipdfiooat* 

4o too X ppplilqatlqtt to tho ootl jyooroofod ffeom 9*9 kg 

IgO por vtoo to 1.2 kg XjQ, tho P ccmtont of gropo potloloo voo 

fif ff$-f$ o*mt?y aoovoopOoV 

oil tbo first oolooooM ordor intor-otlanB of S, p aad 

^ ^ P B ^ P P P ' ^ ' O ^ H ^ W pVpWpfipOIWwMP'^ff^PlOO'p' ^ ^ P O O > " * W O O O J J O ^ " 4ppO VOfe^^p ^ ^ ^ P P O M M P F ^PTP> P W O O ' ^ M ^ f O 

In 197R, tho P porowatsgt «oo tfco higfeoot (O.BTB por 

ooot) in grepo-potiolofl of too '•into voootfins V A te,**to6nt* 

Shovo WOB o alffkifioont dlffofoooo tiotiiJBon thio ood ILP*̂ -* KJP̂ K.. 

y ^ ood y j B , trootoonts. I t HOB follow* by too Vffy VA 

m& S|Pg-j| troatewata. Bio p oaatpnt «OB too looot (O.iflB por oont) 

file:///0B80pt


in tbt oit&AlM of tba> vlnaa rttoslvttts tho HJPnlL tsaudaoHifu SUB** 

vas * algxilfloaBtt dtfToratiao ba&fMM tWUi tewrinaafc and tibp otNa? 

U'oatiuaxx&Of aanapt TIJJJJLM B^PX* aflA ̂ Ŵ t*!* toiiHWpaactp* 

Set 19T5, «fc» P oontoafc of tho ge-ape potlolaa of Tina* 

A ^ V ^ ^ P P W P WppP»"jjg * H | W ^ B " ^ J i • > • * • • * PJPPippppp»"aWpB> p a p •*PWapPPjp™"*PF a W P * F ^ K I P ^ P pajakaaaMpPap* a p % W » w » 9 J J W W P * 

aanti) i thorn nag «f flplfff o/wt dUforanoo botMOan lids tanictaiBt iBd 

tho ^UMW H^BKM 'l̂ jjKfi ^y^^t **^ ̂ Pjj'fe tBwwtnsots* I t wwa 

* * ^WPpjp<P***^*a^pj apjp/ P P K O * • ^ • v * *aBa» BBaaiBBVaj * * d B P ' A M B PJB>^BNppjpaaBBBw apajjfP/ B P W P 4» ^plrawpWp™ppjpajp W « M P ' 

^ * *rat* * * ar irar* 
tint lAasrt In potloloe of the 'VIJNM rooad.iriB& BLPJL. ftartUia>r 
troetnaot (0,800 per oont). ft** v « * ai&rttiemtt dJffprenoo 

tmtiitiMi thia and tho othor trectnassfai (fioasapt &J?*JL* K2JL* XJPJE. 
^ ^ ^ P / ^ P P F ^ * ^ P P ^ P > ^P^^^^^PP* ^ ^ P ^ ^ ^ ^ ^p^^r^* ^ '̂ P^PJPPJPPP' ^TPW ^ ^ ^ P P P I P ^ ^ P F ' ^ ^ ' ^ P P * & ^ P P P ^ P E M P P * ^ r ^^^^E* Wa^^^BBSF ^^^BW s ^ ^ H x ••^BflP ^HP^^K 

«oJ|pdl Irtf # | • # ^•tflafeoviSBjtfptffeAWpi l 
• a p p a j p ^ T B * d t " W B p * J B W o P p p p J P > I ^ B P i P ^ M P j f • 

fin Miit dOM of X inovoaood tho X aoafcant in TVnfrttiilaa 
w ^ ^ ^ ^^^™^JF ^P%^*^^^^F -^F^^ - - PPPPPP^PP^ ^•r^^pwF^i^^^ I P ^ P ^ P W ^^P1 T|PT*P^^™^P'^BB*PJI PF P P P P ^ ^g^^ P^^^^^^^WPpJ" 

« aopptrodl with ttio lav doao of X dngtag both the jaja** of study, 

bat tho dif f orsnop* « n not sigiifiosnt. 

Xtt JJfSy th i Mfijb doot Of X OBNTtOd * aijaaAfioant 

iwwiiliw off oot on tho X ooateht of poMoiLoa as ooonand with tfeai 
P̂>PB_PP» '•P^PPPP'^Bo * • • ^"^F ^ '^^^ ^ ^ ^ ^ w ^p^B^^ ̂ ^ p * * w W P J F V V O T M W W ap**" l(FIPPW>F^a»^F*» VJMPViW W 

law or aadiaaa doao off & In 1998. ttto hifih dot* of B did aaanrt Ibo 

daprpHsi&s ofS^ot oa ^io X oocdMnt̂  but UMI ia>|iiaaii1iii vao ao% 

algnlfloap'fe* 

•pMpaF • • • P P * • ^ a p a n ^ p ^ ^ a ' " • • i • aBMfca> P M P M P ijfrpBp 4kwHfp W aj»Mw» ap̂ ^%»™pppiapV 

oidflp iaboraoUooa of N, p and X war* oat olgnifioant daring bote 

tho ywe* of atody. 
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P̂1P"W ^^P(P^j ̂ P S ^iPff^P •WP' ^P^PWP ̂ PlpPw^^ VI V^pp ^^P^^^ *^^P*flpp^PJPJr ^V B̂PpP* ^•P'P^P •P^p^^Bpp'Vpip^HIP' 

of tt» vin*» r«eed*iag XjPglg t fatenot (JLOT p«r c*nt)* I t was 

OT W f l P W I I l M *TP ^^^r^ * ^ ^ » J r " ' J " ^ ^ ^ l W » ' ^ ^ H ^ ^ W ^ ^ H ' ^ ^ W ^ ^B^^^H* ^^m m.^^^K W * ^ ^ p p ^ l P P V * * U P l i F 

M̂P llP^PP* PPJPP™ P̂ * » * • * * ^PPPP^P B̂̂ P̂̂ P̂PJP ̂ P ^>^^^^ ^P* l̂̂  mp^^^^ Ĵ̂ ^̂ P**" P'JF 'IP'^P* T^^^PP J P ^ ' *̂̂ P9PPBPBF*Br ^^Bp ^PPPpV W^*PP*l(*Pr 

IHftAAV'lVtviM If Cr 9K 'HMtttfflMM9Hlit*JMI^K 4vUtt4MNHt fe*^MK ^ P 4 1 JMttKS «KCJkMMK^k. JMl^Pktf^tdAMflAJiMk •MKMteMttUfllMfe 

vwmvrms "(ffcfi »««««"•* *"•'* *•* w-jp»rt*™* « u p « i > IWIDUMI 

tiila treotKMct Md OHMV IrMctmnte *aju*pt> th* XJbJL* 2LP.JL art 

pp*pytyppMP'̂ y^Pip^^p^p»*HM ^P^^^P* • • ^P^PPW P^PJPI^BP •w P̂«HP ^P^^P^ P^PPPKH^PPP^P^P ^ ^ ^ P ^ ^ P ^ P * fiP^Pflp ^ippspw^py 4PPMP* 4P^PP"*P|P 

n«til,flflnfl of tin itiM* tnflMP fib* ILF*K*. tfitifiiTrti i It* mm foUdusA 

fcgr th© ^y t̂Xat ^t.^i'jp ^l?i^l *"•• %?j*% 1**l(taiettt»» 9t* X OQDrfevtit 

vt* th* 30t**t (1.66 per e«&) i n th* X*ftf p*tio3** of th* rtxm 

W&KC Hi* RJP«K* f*rttiAs*r txwrtMntv 
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Chapter V 

D I S C U S S I O N 



Ohapta* V 

scsooaiXGS 

Iha aaliant faatwaa of tha reaiiLta at tha prasant 

atatdsr tiea&antad la Gtuotar XV *pa diaousaad balovi 

2* Itaftf tairt tfLfffrtfttlicttfiB. 

413. the HPK tvaatraerita bid aia&la? off eat on tha bud 

Initiation* Stadias oond&otad an Pus& Saadlaaa Of* under SOlhl 

canditiLone (Madhara Ban and Mukharjaa, 2010) anotftd that anong 9 

traagsanta with two 1«V*IB of B, P and K, only In HjP^ tnmtmnfc 

aona indication of eo&ioor frultftCUiass waa noted* Xn Sooth T^Mfi 

tcdttr tha tropical occditlona, Mmivea (2987) and aeiakrmm (IMt) 

found that tha unwTjIixifl traatnant of IWC fmftiamil ata&ler initiation 

fud differentiation of olnataz1 prinardia in Jtaab»>a»ShahJU 

Ra&arding the nana 0f tha davaLoomant of floral teds* 

i t vaa interesting to ©beerva that irrespective of treataant, a31 

tha asae had tha floral buda by 80th of JpHl* On tfce baeis of 

preaant study, i t la rathar difficult to deainente tha differantial 

affect of H, P and K doaaa on tha fruitfulneas of tha buds aa in 
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all the eases KJO per sent tm&Mi&mM vss observed, aawsrer, 

I*** •&© spfAJastion of 8PK, P or dicing grand the vines resultad 

in oonaidsrehiLe fnorroeuo In fpuitfi&nesa* Msnl'vel (1967) ant 

Jtelnfarasen (1MB) also rsoorted elnost SHALLST results in jnirbNim flftrifil • 

The sole of phosphorus and to sertein extent theft of nitrogen In tha 

differentiation of florol Dote sen easily bo sjqplai&ed Oft the basis 

of w»U-ootobUsh«d findings that tosse are the two basic a&sasnts 

required In the synthesis of RHA and 1M* At th» tine of floral 

Induetion tha eonosntratlQn of SSA tends to inereeee (G&fford ml 

our discussion, to gropes l a 

pertiot&sr, Ksflhayft Rao and SrlniYsssn (XSffX) have node flfwfllfir 

obeervattons In Amb-e-Shahi. They observed high rats of Bttt synthesis 

at tfaa tins of Hover bud ferasMen and M.̂ M— BlttAjBA ratio at the 

0th bud which i s the moat fruitful region In this oultivar. 

Ihe dots ooUeeted during tha present study showed that 

tha bearing and non-b»iring shoots behaved siiallarly so el l tha aosM 

studied oarrled ths fruitful buds* At f ir as tha nutrient status of 

such shoots was ooneerned* studios of Qallo sod Do Qlimdra (196L) 

here shown that fruiting sod non-fruiUng shoots differed vary l i t t le 

in their eo&Desitien of H, P end K. Shi* suggests that tha eanaea 

of differenoea nay have to be sought In endogenous growth regulators. 

i s tha level of nltro@an epsOieafcLoa to tha soil vas 

^p^poaea> ^P *̂seiP^^p^ao/ T ^ * ^ ^ j r asa ap^^pM^rep^^^^r ŵ̂ a» ^pŝ âHPSt esa^Ra aospew W W » ^^VMHSV ^^^^waasfc ap^asasv paoae^ Vsjae^ f̂e" 

Inarassed* It night be doe to tha feat that vines absorb tha Ions 



m 

of nUraton and mMB&aa tmrwnt1r»1j> tonfor tbo M # dooos of 

nltroganouo fortilioor. Whan tho aaotanlatd.aii of thoao go boyood 

tho oartlautlav lowriL* thosr si&ht bo ooooLnt toade offtosto OB dalioa&o 

tlamtos Ilk© buds. Isoail £&&* C*9i4) otao oboorvod that the 

highor nitrog« ratoe lnoroaaod tfce nltrato lovol in tho duator 

axia tiarao*. 

do yiold was not aignifioantLy of footed by tho Yarlouo 

^ 1 ^ ^BPP*'PaP'apjpOa»OI^Pr Pa^^PjPPP^PPpy POOP*^ piaiP'PP'Pa* V ^ppj> Of- ^PB"apJ^ • • ™ H P * PPPF^ PP^^F ^ P P # O F P ^ P P ^ 0 P 0 ^ * 4 ^ ^ P V 9 P 0 J F •k^^PPf OO ^PJ*Bk 

OOP v&to) and lour doso of nltsroom C0*4 kg POT vino) vara bonofiolol 

in txtoroofldng tho jdoQLd* ftp M b̂i dooo of phoopboruot In gonadal, 

lnoro80od tho berry Alio and uoight* iffft*y of barrloa pop bunch* 

•ioo itvf might of tbo buBok and the nunbor of tiimohoa par vino and 

hpBoo looroaood tho yiild also* $b* %n*f*-ffftifl roaponooo of pboophorua 

ooom to bo duo to higjh pH of Bandy soil (8.2) in whloh tbo prooant 

oaportmont vem ocndnetodU Uadar mwh oonUtione, noot of tbo 

ohooDborua fim11<rff to tbo oo£l goto roproolpltotod aid hanoo 

application of high dooo of phoaphorua la voojalrod for batter yULd. 

^^PPPO>PJPO> ^OUPHJI POPIF Vf *80P^OPPOT PPIP* •PJI^P paat^p^pPj^ojoi; T^-PPP^ op'̂ ^ppa'P Mr^^^^ ^P âp*pjPjpppa'»ooT ^PPO PMMNV ap^Biaajoo 

Op^̂ ^p' ̂ a^ awpppjiptfpppp*^ p^waPw pap<PiBpp> ̂ pr ^OP^^P ^0* P^PPWP ^P* •PPPOPPPiPPaP" ^P*W *v^pppvppoa^rav •P'PIPPPPIPOPI P * ^ ^ ^ P ^ P M I I PJOO^^ lOHao 

incroaaod ylald. 

Tha vtnoo receiving 0,4 kg N plus 1.2 kg Pg0- and 0.8 kg 

^̂ OPJJPP̂  PPIP> v̂%p̂ pjŵ p̂p̂ pipj ^w*^p p>ppwaso'PPB"P* P^ —y ppp|Pwirto>™ a^*^^^ ^^PJPPP^" P^^ ^PP^»PJP''P^JPP* PJF p^a^^ppopppaa^pap'̂ pppwso Of^ ip / 

roaponoiblo for rooordlng hlgboot nunbar of barrioo par ?pmttlb| tho 
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M »••—«+ «nd that heaalaat taSMhaft and i t van tha aeoorhl toast teVMlMMti 

OlPPa PllFP^fcpP" "PT™aWPeBp ^ ^ * ^ P * ^pTapPP^PaT ^P!iW^P*ap* PfrWPPIP* WPP^PWP^pp* ^ p ^ wPMN^PIprw ^P^^ff jBPpp ^p îPffP^pwPJPPJpl VV^PPP 

highest) msabe? of tuaohna pea? v£n§* Tha traatnaixt otndsdaa&ioa 

oflBprlalnc of 0*4 kg % 0.8 kg FgOg end 0*8 kg 8J3 prodae-H 1fce 

leeat fusfiwr of baeriea per bunch* the aaalleat and llgfctant biKviiit* 

the ff«Kf^'Sf*%) IHfljhttftf *v\ the latest irTtitr of *ftfffHriff pea? viae and 

aanoe Xotwat yield nee flseseded* 

The vines uhioh WP» tMSNar la Timor ware BOOX" in 
• • • » w W p ) W P W jp^p^^»^p««t W ^ F M ̂ p ^P r^^'^rp> ^ « P F W TWP"^PJPP/^WF» P ; 1 P » W ^P'^^P<VP> PPPPJPr 

yield* aloe, the **aea hawing luxuriant vigour night hem vented 

the energy la Tagotative grwth and did not record tha bisect 

yield. The treatneat oftrtdmttlflB of 0.4 kg N, 1.8 kg PgÔ  and 0.8 

kgyreaiHrnamafariaad^ 

hi^iest yield. 

Tha berriae of tha vine* tfeseMrlng 0.4 kg 8 war© mm* 

Jtstoy than tha bewiee of tha vlnee reoeiviag either 041 kg 8 OF 

1,2 kg 8* I t vaa also obaarvad that high donee of phoephorus and 

the potaeaim uaxm baaaftaiaX la Jyapvoviag tha jtxtee xieiutintmie of 

th# benrlee. 

Tha treaaaant aaaMaatlaa of 0.4 ke S. 1.8 kit PJQ. and 

1.8 kg 8*0 gar* tha hlg*et Juioe percentage. 

I t ney ha pota&ed ant hare that tha lev lavel of 

altrooan and Midi lavale of ohoashorua and ootaasina Blahs have 
flPJPPW ^PF ^F^DpPPPNP ^ P ^ ^ ^ F ^^^^P^0P^ MPHJpr VF^PFFPPF ^^^w ^pr^^vwp^PFV^^V^W ^MPF* ^B^^^pp ^pr - ^ ^P^PPJflnpF^PF^PPFJP P^FF^^PPPWPP ^^"^PFJF^PF 

laaraaaad tha dry r'attay content of tha iulee and haaee laeveane 



I s $aim p<«antaga m tfes data of julo* paroanta«p ware workad safe 

•ft MilfliT basis aid not on tfca wifcMt basis* 

* * * • aiaUtr, <tf Hit, 

lbs larastna&t oonMnsklaB ffipypftajtofic 9f 0*4 kg B» 0#8 

^ a f l b ' *™ a M ^ ^ B r SPP^PSpi ' P ^ ' T IF ^ * S B ^^^p^^^8 ^^ ^PPpajP^^WPSpPPFW^W^^ <Pi ̂ wpi jPt^PP^pr^ffiat aSPaw^Pfl^ ^PP^^P* Wi^pFVJy^PPJP' SP jH^^P*^PJP"^iP> 

reserved the bigfesst T.3»5./«old ratio (bsttsr cjiality fruits). 

Owrtrtay to this, tb« traatnant combination of 0*4 kg H, JUS kg 

^•f^fcT * P I P ^ ^ ^0^99 ™ a j j ^^Br^w 5jp^**^p*a*psp ^paa^p •aP'*jjjFF^p*^P'^p dpr'M'vpjiiMp) • • ^ P W P ' 8 ^ ^ ^ ^ P J * ^ ^ • • ^ • • P S J T B P ^ P ' 

T.3.S./acid ratio. I t indloatea that thsre was m temmm rsla&an 

ap^^ ^ppp^pflpifcw wk«\? jp^^^PP*iW» WPMPJ^ PJP*^^^ ^pwP^wwi^" TP^» ^ ^ P * ^P*^^^ CpS* ^Pjy^Ppy ̂  ahP'^^s (ppawp* ̂ jpa> 9 P ^ V ^* ^spw^pa^ipa'^^wa 

batuaen the ylald and tba tfislitr of th« grapes was alao obaprvad by 

wIlHifM) (1945), Taga g& a .̂ (JJ0P) and Vargaas (198*). 

tfca 1.2 kg of Pg0» ptr tin* ijajxrorod tha T.s.s./acid 

ratio as ocvpartd with tht 0*8 kg of lyo. par vino, ibis rasponsa 

slgbt ba dua to tba Mgb pB of amdy aoil la vhloh tbe pvvas&t 

investigation nap cflDduotad. Otdar 1fcta sans agro-<aiaatia oondltiona 

ajpi^apw ^P ^^P^WP jjw^^^a^^^P*w^p ^P^PJR#^MP*^^•••^pv^'^p pa^pwp SP^^W#TW^^WP^^P^^P*WW} ^^^^ST^P saw ^P^P^HS ^'••aBP*^^* ^^piwp^^apr^ 

trtjparvwl that tba 1*8 kg lprral of PjOg was highly affpat&v* In 

iaprovine th« <gaali.tr of thp grapes as eaapared with 1fce 0.5 kg and 

1.0 kg levels of this elaaant. 

Increasing laval of soil PpjOloatton of nitrogen, 

phflSuTvri"iia sad oefcasalspi bad a '*»'*«>amn»g jngrttia in tha satialai 
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eontent of H, p end £• Xt ia agbvA to aspect that whan tfce laral 

of spplieatton of a particular elanent to the sail increase, than 

there Is a ooygaapfwdlng inarasae la tha uptake of that elianent tpto 

^aa^^u ^a»™sains'iaa *pWpiHp* % e"S*̂ îrd^̂ wy ^waasi easppsjfe %^a*^r^(^F^ 4 f f M ' * M s^eWa (ewŝ w r̂ sjaaBP MMH^WIFSJF 

relationship between tha dose of thtna aetferlente and their peraentage 

th§ high, doaa of potsssltsft bad denreeaing eff eot on 

tha nitrogen eontent of tha ^soaHBetioles* ladtaaMns thavelv 

sntagonistlo affaet of potasafea aft nitragau ^ depressing affeot 

of potassium on nitrogen waa alao obeorved by alngh (19«a) and 0111 

(199B)* Una high doaa of phosphorus, thotifft not if ffitfX aflfftty but 

had a benefioiel affaot on the nitrogen oontent of tha ©repe-patlalaa. 

0131 (1999) reported that the application of P had a favourable 

affect on nitrogen content of grape patiolas. 

As the doaaa of nitrogen and potaaalm to the soil 

increased* tha nhosnhorus content of tha israoe-Detiolas deorasead* 

tha high floae* of nitrogen and potassium night him depraased tha 

qptebe of phosphorus. Rem (i9§8) reported that the nitrogsn 

depress ilia intake of phoaphorua by tha plants. Otll (1300) reported 

that f nermann in tha doaa of notash aoDliostlon to ilia soil dearaaaa 

the phosphorus content of grepa-patiolaa. 

Bie high dose of phoaphorus as uall as Mgn doaa of 

nitrogen had depressing affaot on potsasJs* oontent of grepe-petioaa*. 
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I t Bight be duo to &• mtog«ilst&» offsets of phosphorus md 

nltro@Btt oo tho potaaalm igytako* 

fits rosi&to of orosotst stu&r ehomd that tho ootldS* 

cantottfc of H, P a d K at 1.08, 0.278 and l.TS por omt roftpottivoly 

obtained by oppliootian of 0,4 leg Npli» 1.2 kg I»gS». ml 0.0 kg 1̂ 0 

pop vfcto gas* tho Mflhuiti jpsUslMU 
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Chapter VI 

SUMMARY AND CONCLUSIONS 



Chapter VI 

3HMAKT 

fWWtMn*rtf <y# off K, P and K a t f r u i t InS d4£Dnraatittt&<x&» v ia* 

vigoa? and y i e l d and <gualit3r ° f tfcMi grsp* VHI oonduortiid during t b i 

ywra 19ft aod 19f5» 

ttia vvmrlmvLt van oondaatid on f ©ur-yaar old viaeo 

of BLtcod ouItdLTMr of tfaoaw idtlott taw* terelnad on, a l a - a m ft«twa 

ayvtoo. St*«* levdUi of H (0*4 kg, 0*8 kg and 1.2 kg par vim) m& 

tuo lerrala • * & of P and X (0*8 kg and 1.8 kg PgOg sod &»0) IMP* 

UMd i n fac tor ia l o&datsia&ABa* Ste t r i a l taw l a i d out l a a. 

randaoiaed TaOock dtfllga with, four roplioatiooB. 8 * aoo>arliaantal 

w i t cromrtirtad of throa l i s t * . 

l b s Wllft^flg rwatiltfl nap* obtai&ads 

1 . a l l tha traafcamta asixLoyad had sia&lar affaot oa 

f r u i t bod ia l t tc t sUn (Rid dtff«r«ntia£!.oa» All th* aaaa atudtad 

W ™ " " " ^afa^Bj-^tj^aapaiaa^ ^BBaaat apa> ^aaa»aaB>aaja» a^wtajpaai aaja^Bjajajhî pvvaBjBjiaa^B^ aafĉ aa?ia> JOTBJKV vjaMpaakw ^••^Bafc^aF aPaaaBj 



a 100 jxr om% fraltftil buds IxiaaywitrttfM of tht til iitiniirti aopLogpad. 

fht batoet&g and nflB-baariLt̂ j shoots Tuliiiinfl attka. i t tfca laval of 

• • ^ • s w * .^s i^aa^ w^ppjpi^M^^^^^^*'^^^'^"™* ^ p ^ ^^^w^^ a^^p^^^p* ^a^aaa ^^9^^tffft ^p*>^paip^s™ay ^aaaa? ap*sa# ^p^^^^Ta^a^^^aw ^aaa 

dtaii Aid iflgf wHt0»ff̂ trt tadi nw laawawd* 

f P V ^ iaaaw a a v ^Pwa^a^^aaSpaaF aa^P^^wa#^pwaaBwaapa,^^pap «wflp ^ P ^ P ^ B T • • • * awa> ^ ^ * w a a j w n St • K ^ J H ^ 'Sappaja 

aa*W apf aa^^m ^ T H B F ^ aAaaSjdfc aB^^aa* jPaBV^Bjaaaa^5*Sa aw ^P^p|ra» a j P a a a p flW* iSa^Baaa* ^Ir v-aasaMPa a*BaB)(^aP' WaawffJ^^^^P* ™ 

8. A>pHo«ttfln of 0.4 kg N, 1.2 kg P̂ Gg and 0.8 kg Sg® 

pasr vtaa prodtiaad tha gra&teat wyftw of tmrln par tatiah arMI tha 

largaafc and tha haaviaat ta&dha*. 

4. Application of 0.4 kg K, 1.8 kg PgÔ  tad l.ft kg K̂O 

had greatest aff eot 1A inaxaaslng Uta basry sisa and. tha wfritfiV 

5* tha tra&basi$ oosMuatlatt iHiKF'tJ>*ftg of 0*4 kg ft\ 1.8 

kg PgOg and 0.8 kg t̂ O gwa the MLgbaet /laid. 

aa^p aa™*̂ ar *i^^^a£s*^mpav ^^ *^™*^™^^™ja aB^a^as^a-api ^p aaaiaai^^aspaaM ^aaaaav ap^^a^aaa'aa'̂ ^pjaaBa^a'aBaa^P' aapaapr 

higbast f.S«3«/atl4 ratio *as noted in the Juioa of tha barrlaa of 

the ttam recalling 0*4 kg H, 0*8 kg P̂ CL end 0.8 kg 1-0. 

f • Inaraasing laral of aoll applia&tlCB of K, P and I 

aaaaaa> sa» "jP^^a.™ aaBB3w^piaBBas(iaajgp <a***aBsa> aaiasBB,BB> <•*••• ast^aa* a#aB?aBs*amatap ^^ssiaBjaajBaaaj aaaa- #Wa Jf W v k a aaY* 

Q* high dose of K had a daprasalng affaet on the B oantant of 

grspa-patlolaaf uhlla tha high doaa of P Insvaasad tha 8 affltrtittt 

of gttpe patloiia. Ja tha dosaa of qfttiiaation of I and K izwaasad 

« 



• * 

4os« of p had dapraaalag «f faot en £ ocetant of e?apa»p«tta3*8* 

On &* baaia of raeulta of preaant inraotigatlaa, 1% 

oan ba ooncltidarl the* tfaa tra&tuant eMiMttatlim ef 0,4 kg H, 1*8 kg 

Pft05 and 0.8 kg XjO gut) tha Mglnet yield. 
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