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1 PXsB of Irnfumt 

t UttB ii«lffht of tM plant la Mtrt as iBfltioMotf 

bgr Tariouo Itiwla of Bitoof«B« pboBpberuo aBi 

potasoiuB 

t»l RitrofOBt 

Fboaptaorwi afi4 

2.9 PotaBBlwi 

4 Htan total ylfl4 of fnilta por plant aa iBflntMoi 

^axplBt IfTtla of f aaA I 

5 RtoponBt of oUkB to V, ? aad r fortillaatioB 

9*1 MtroffOB, 

9*f nioopliocuo aad 

9*5 PotaooivB 
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maB total BQi^r of fmlto liarvootoA por plast 

ao iafluoBOOi Iqr tarlouo lo'vtla of Vt f aad t - i . ] 
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OBArmi z 

I V f X O S V O T Z O I 

^ ciiilM* maiiunm aehra* ( « U ) i« oat ttf ^ t lapftrtftat 

•iBor fruits of iBtfl*. It ! • grcmn in OiiJi«tb« 

ItoralAp fmmil FMu* Kamtaka, Andbm V.P,, Pub^^, 

Blbar and «t«t Bfnc«l« Ib MitarBBbtrB ebikv it mIbIj freim >» 

4«r • m b U I btcm of ThttBBf Kel«b« aatf n«tM«irt dlstriot** 

Roii«^r» it •prtftAli« to to OMtom port of tbo 8tatt. 

A t arto «B« produetioB of thlo trop ia leoMMlBK foot 

«Bd tiM prooont oroa ia lad la la xoportod to ht 3900 btotazaa 

altb aa aaaual produotloa of 79 to 80 thouaaad toaata aal a 

ton OTtr of Ra«4 aUlloB (PtnAala, 1977). 

Tilt crop la of tropioal aaturt aod groaa aall aadtr vara 

haaid oliwtio eoadltiooa. Bowtttr* it ptrforaa gootf uadtr 

atal<-arltf ooaditiooa of tho 9tatt alao« 

Chlku ia oat of tbo oaaitat aropa to grm andor a varioty 

of aoil aad oliaatio ooaditioBo. It oan tolorato a oortaia 

aaouRt of aaliaitj aad alkaliaity aad la oat of tho foa fruita 

abloli oaa tolorato irricatioB vltb braoklab vattr (MadlMi'va Baot 

X979). It ia oat of tbo barditat fruit trota aad oan tolorato 

4roafbt to a ooaaidtrablt txttat aa ooiQtartd to aoat otbor 

fruit plaata* 

Tbo iaaaturt frait ooataiaa taaBla aad lattz aad ia 

aatringtat ia taata. Tbo fltab of rlpo fruit baa a good total 

aagar oontont (12-14 ptr oont) aad aoat prottiBO and littlo 

aoldlty (Oasdbl, 1996). It la qaito rlob ia potaaaiua alao. 
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It mtaiiM otbtr MlMraU lik« MfMtlua, ««Xoiiui aiMI 

pboapiioraa wtlX, 

MMKuriac is Aa iBpertaat oultural aap^ot wMoto has m a t 

itftllat OB produetioB of tb« fruit* SowtTor* in ebiku BO 

«yat«Mtl« voMorah MaiuriBC Imib ^ton r«port«4 ia UAlm «b4 

alBO •tttaldo ZB«la, Hit mimarM mMuIob for olilkii hoirf 

^ t B roport«4 ^ ChtOBo si tk* (1954)» <I«BAIii (199€) M 

Riaiaia CX971}t lioiiovor* mil tbtoo art on f^JISttaaia. CiMoaa 

(1994) rtooMBtB6«4 aBBually, ttio appUoatioB of 4*9 

Vaakata of ahtop aaBuro aod 10«>19 lb of W m atal or ahtop 

MBurt pitta 10 to 19 lb of oil oako. Siallarly, 0«ii«bi (199<) 

roeoan«Bio4 tbo applloation of 100 lb TTM • 19 lb of oaator 

oakf and 9 lb of bono atal for fall crown troo of 10 yoara ago • 

Tlw aboTf rtooastoiationa art aalnlj rtatrloto4 to uat of 

organic aasttrta* Pbadnia (1971) raooanondod along aitb orfaalt 

•aBuroa tbo uao of aaaonlua aulpbato* TolOtataratoaa (1979) 

raaoMondod auporpboapbato for obifcu in Soutb India, 

All tboao aaaurial doaoa baiFo boon roooaoondod on ^ b^o 

baaia. 

IB Of tbo l aak o f i n f o m a t i o n on B u t r l t l a n o f obiku 

i t iraa oonaidorod a a a o n t i a l ta ondortaka a atudj on tbo offoat 

of B l t re fOB* pboapboraa and po t a a a i u a oa c r ow tb , y i f l d aad f r u i t 

q u a l i t y v i t b tbf f o l l o » i i [ « objoatitaa. 

i) to dataraino tbo optiaua doao of nitrocon* pboapboma 

and potaaaiua for obiku or* Kalipatti. 

ii) fo atudy tbair affaet on fruit quaUty. 

i l l ) to atudy tbo loaf autriaat atatua ia raUtian to 

^rioua aanurial traataoBta. 



GRAPTBR XI 

iirnri OF LimATUM 

mtrltional Mppli i« gtiimUy eoB»l«tz«d tbt mo&% 

important fMtor llslUog gttmtt mtA produeti^MM of ttat 

plant* ftiHl BO plant lif« ««ul4 1m eoMtiT«bl« without the 

•Htrlonta, ?olu«iBou9 laferMtioB bate r«port«< on 

Btttrltl9BBl •tudita of M j ^ fruit oropo likt boBam, 

•oBcot eitrua aBd applt• Biy»a^r» tbt aiaor fruit eropa Uka 

abikUf fua^a, poaffraBata* fig* pteloa a»l asoBa baw baas 

Baglaatat iB tbia raaptet, 

XB Tiav of enaeially i»portaBt part playtd by ButrifBta 

iB fruit tropa for propar frowtb asd fnaitfulaaaa, aa attaapt 

ia aada to rtTifw tba vrork iono OB Butritioaal aapaata OB abiku 

aad othar fruit aropa aa btlo«« 

fhara ara OBly a fan raporta rogardiaf ButrltioBal 

raqairaatflta of abilni. Ghaaaa £t al• (1994) raoonaaalad 

appliaatioB of baakata of ahaap wura and 20 lb of fiab ' 

or 19 lb of boBo aaal or 19 lb of oil eaka* twioa a yaar» vbila 

Oaadbi (199€) raooanaBdad tba appliaaUoB of 100 lb of far* 

fard mmun, 19 lb of aaator oaka aad 9 lb of booa aaal for 

10 jaaro old troa* Boaidaa fara yard saBurtf tba appliaatioB 

af iBoztoBie fartiliaara baa btaa adToaatad by Pbadoia (1971)» 

«ba saoontadad tbat tba baaring traa abould ba aaaBurad aitb 

100 Mg af fara yard oaaura or aoapoat» aloBg witb kg of 

aaaoBioa aulpbata ia t»o doaaa ia JaBuary aad Saptaaibar aaab 

yaar* IbBkataratnaa (19T9) raaoanoBdad auparpboapbata for 

abiktt UBdar Soutb Xadiaa aoBditioaa. All tbaaa abova aaaurial 



MeoMtBAt^ vtrt 08 gl ^ So ayatfaotio 

txporlatnta iitro oiit for ô titfyiiic thi imtriUoiMiX 

rtqulrtwnta of oiilku erop oo for. 

Tht ototfioo OB eboaiool ooapoaition of loaf voro oarrloi 

oat ^ Ootaaxo (I9«0)» m wtvMiH tho Inflitonooo of 

propagational afltbo4a» aoaaonaX flualMa aoA aco of loaf on 

okoalooX ooapooltion of obilm loaf. It vao tho firot otto apt 

doM in ayatoaatlo «aj for Butrltiooal otiitfioo of ohikta. Bo 

voporto4 tHat wltb Inoroaao in ago of oUtktt Uaf tho >» P» I 

ooBtont Aooroaaod vhllo Oa» aab aod lH ooottBt leorooaod* 

furthor ho roportoA that a aiBlaaa ohaago or fair oonotaoty 

«aa fouBtf ohfB tho loaf attalBa a^afo of four to tlm BOB tho. 

Tho aiporoffo loaf mitrioBt Taluoa of 1«079( V» O.Jif r, O ^ f X, 

Oft aad 0.4f1( «oro roportod tola. 

Mrko (1969) oarriot oat tht loaf OBalyoia atudioa to 

ooaoao tho Butritlonal atatuo of hoalthy aad doollBii« ohllm 

trooa froB Thaoa diatrlot. He roporttd that hlirh altrogOB aad 

loB phoaphoruo oouplod with optlauB potaaalua wort rooponaihlo 

for hoalthy dowlopatat of ohikia trooo whoroaa tho hl<h 

phoaphoruo ard low potaaalua oontont voro rftopoaaiblo for tho 

doollBiim ooBdltioB of traoo. 

7bi atudloa Biro oarriod out Iqr Xaahlo (1980), Aa por 8tudl«^ 

of Kaable (1980) a doat of 1*5 kg « • 0.9 kff ^ ^ V 

for plaat vaa fouod optiaua for tht ohiku ploBt hairlBc anafo of 

f m . 



Til* «tt««p% ! • asdt td r«irlt« tfa« work «oa« on aatrltioBil 
( 

AspMta of ethtr fruit «rop« ma btlov, 

X * 

Xltroffo la the bnaie aoimUtvmat of plast lift. l U 

dtntifMj i««uXt« iB bamxf i«4uanoB In cratb aotf yltli, 

ntrogan pX«y« m Tltal rolf in ĝ irovtb of plont* Slagb 

tl J6i* (I97y) rtporUd tbmt tbt opstad oad wolum of tbo woge 

trtf wtrt pooitivoly r ^ U M to ni«roc«B lowlo, Arora (1969) 

fOttnd tlMit OB AppllOBtiOB of BitrogOB bOBtflolol fOT 

•IfBifiooBt iBproTfMBt of ttrvioBl oHooto^ mmh§r of loo^ts 

OBtf loaf aroa 1b guava. Tbt llaoar rtapooat for frovtb 

ebaraettra aitb iBertaaiBf lotola of S «aa obatrf«< bf Sbtada 

(1977) iB pomtgrmmU, 

HitrogoB olao playa a vital r«l« 1B fruit produatioB, 

ffbt iBorooao Ib yloltf witb tba •ppllOBtion of BltrofftB baa bitB 

raporttd 1B guaira IQR Tlvari ( 1 968 ) . iBoraaat 1B 

yifli vltli BltrogaB appliaatioB baa bttn rtportai by StoaB«a 

(19T7) IB powgraaatt vbilf by EbaBdagalo (1977) asA UlWiar 

(1979) is grapoa. 

A vlAtapraad Ij^troaalon prtvalla that blgb ratoa of 

BitrogOB art dotrlaantal to fruit quality. Tbt raaulta raportad 

bf BttBbar of Borbtra art quits aoBtradlatory to taob otbtr. 

DttarioradioB Ib fruit quality duo to It appliaatloB baa batB 
ctnd 

nportfd by Cbadba aad LakbUrelBgb (1971) ̂  Cbitkara tiSi* 

(197t) iB grapta. fbt i n w m la aaidity aad teeraaaa Ib 

T*9«9« BBd augara vara obaarwd by Arutyunyao ft (1964) 



and SiMi (1972) in cy«p«t. SiattMliarya ft (1975) 

o ^ M m d tti«t ttm mi^tr of m«4 p«r fruit mmm Itmnmm^ 

9 ftppliMtloB ftsd Qualitj wmm dtttrlaralfd eoapaYt4 vltb 

oontrol In nf il lint. l«prow»fst la fruit qaality Aat to 

sitrcfcn applioatien baa btta rtportai by ^ivaataira aa4 

Xttttappa (1972) in Kantfarisa and Shanit (X9T7) in poMgranata* 

nay vaportad tbat paveanti«a T.8.S, «aa inortaatd with 

inaraaaad aitrofftn fartillsatian. similarly t inaraaaa ia Juiaa 

aantaott T.S.9. and aaidity in Biraian list dua to nitrofan 

appUaatien baa baan vaportad by Toung and xoo (X968). 

Tbo laal I aantant «aa diraatly ralatad to tha laipal of 

B fartiliaaUon aaaordii^ to Banaal and itoUmani (1968) in 

Caaw and Stoonia (X977) in poMcranatt, 'aAb« ti£jL» (1979) 

raportad tbat foliar P oontont inaroaaad aitb aiddad P and B in 

pbalaa pUnt* ftoaoiPir* Cbriat and Ulri^ (1994) obaarfad «wt 

tbt ad4ition of nitrofan ta grapaa not only roaulta4 in battar 

yfim frowtb and blgbar pradaatian but aatually in«raaaa4 

potaaaiun aantant of tba Tint, Itoff H (1999) ia tunc and 

Bi«ar (1978) in frapaa vapartad that tba laaf Oi aantant 

inaiaaoad dao to aitrefon appliaation. Cbapain (1992) Mpartad 

that tha bigbtr nitrogan aupply raaaltad in bigbar aptaka of 

•agnaaiua. Xnortaaad loaf Oa and H aontonto duo to nitrogan 

appliaation bavt baan rtportod by Patil (1978) in guaw, 

II ftioophoruo t 

fboapborua ia alaa an aaaontial aanatituant of aajority 

of onayaoa vblab axa of groat iaportanat in tbt tranaforaatiaa 

of anaifyt aarbobydrato and fat aatabolioa and alaa in raapiration 

in planta* 



.^Bib aoA te^lpiit (1977) wpwM tlwt tbt btUHt of tlM 

fuaim plant lacrtMtd F appXltatleB. filmli (1973 > 

r«poTtci ttet ICQftli of ttralMl aiMetc Inertastd ? 

•pplioatioB la AllabaM aaia«a guaira. Pltaiaff (1911) rtp«r««4 

•Icorotia Tiat crawtb iua ta pliaaptooraa appliaatiea, 

Mutter f i (1940) obatraA that lafgt aaount of pboapliaUa 

fartlUaara haT* Wan aaa4 vitkoot banafialal affaata an tba 

treini) of aitma* Sbanda (1977) aboarfad aAiraraa affaat af 

hifbar pboapborua Xa^l oa gttmth of powfranita* 

Intofmm la yiali dua ta 7 appllaatlon baa baaa xaparM 

If Arora and Sincto (1970). D^otla a^. (1972) and 8ii«b and 

Rajput (197«) IB fuaTa. TTI^b aai Rajput (197i) obaaraad a 

quadratia vaapoBoi bttaaaa yiald and rata of P fartiliaatiaa 

IB guam* Baaafar* raduatiaa in froatb aad yiaU »aa aotlaai 

flbaada (19n) la poaacranatt aad Sbinda (1979) la flf. 

Fboapbama balpa to iaprafa tba fruit quality, XB guam 

Arora aad Slafb (1970) aad fij^tim sX itk* (X978)t abaarvad 

bifbaat t,0«8«» raduaiag aagara* tatal ai«ara» aaaorbia aaid 

aad paatia aaataat vltb tba appllaatian af K ttailarly Slafb 

(1979) abaanad iaprovaaaBt is aucara» total aaldlty» aaaorbia 

aaid and f«8.S* witb F appliaatian la Bkago, Aadaraao (19id) 

rapavtad tbat pboapborua iaaraaaad tba ylald bat datariaratad 

fruit quality ia faltaaia araaga. 

faaM aad polyak (19d4) obatnad iaartaaad P aaataat af 

grapa laaf patiala vitb tba appliaatiaa of pboapborua. Tbt 

iaaiaaaa ia laaf F atatua aitb tba appliaatiaa of pboapboBua 

baa baaa raportad by Raaaf aad Xbo (1977) iB oraagB* Sbanda 



(X977) iB piMMcranaU and (1978) la ftWYft. Bovt^r* 

AUmllm aoA MUk (19i9) rtpmrtfd that tb* f •oiit«iit of Xtcf 

Bo% alttrta vltt tb« appISaatloo ot ptaoBpbfttlB 

f«rtlllMr«, BiSMl ana MBtirwBl (X9S8} r^ptrM tbat 

tiMVt »e tfftei of f appliaatioo on I ao« E oontOBt of 

ffuairm I t m s . 

XXI I 

Tilt •onoUtrabXc iatrtM ID irafftatlin frovtb of pXaat* 

with petMittB ripor%t« by DormXXfo (X9S3) is •itru* 

and »iUX (X9T8) in fuaw. Aoooi^iac to Sii«li (X975)» tto 

§rcm%h of pXaat naa laprowd eeaaldaraUj ly foXlar appXiaation 

of anriati of potaab, is fua^, KbasAagalo (X977) rtporfad 

that tbi K appXloatioB baXptd to inertaaa ttm atoa girtb aafi 

pruBiBf aolfbt la grapt* 

MartiB (X979) aatf ftaoBt oaA Xeo (X979) vaportad Inmaaa 

ia jiaXda of eitrua dot to potaaaiua appXiaatioa, fba 

appXiaatioB of potaaaiua baa bafo Souad baatflaiaX ia iaaraaaiaf 

tbt yield of fruit oropa aa obaarvtd bf IbaadacaXa (X979) ia 

irapa» Cbouffult (X976) aad sbaadt (X977) ia poatgraBata* Mltb 

aaA RaaauaatB <X9dX) mpartad tisat irapafriat traaa OB Xo« K 

ooBtaat, prodttoad aubataatiaXXi Xazft auabar of fruita tbaa OB 

biffb I eontant. 

OopaXavaaar Rao (X97S) raportad tbat tba appUaatiaa of 

C iaaraaaad aaidity aad totaX aufara ia grapa. 

KbaaAacaXa (X977) raportad tbat tba quaUtf of crapa «aa 

iapravad vitb tba appXiaatioa of potaaaiua aa aoaparad witb ao 



•ppliofttitB. m furtlHir p«liit«4 eat ttont tht pet«Miu« 

tr««tt« VuMbts high is n^ueim wigar* aafl 

f«8,S./Ml« ratio whllt is aaiditjr* A««or<iiHi to tvgh 

•M Bajput (1977) tbt K appUootion iaprofod tbt truit 

quality is fuava* 

TIM inoroaao is loaf I ooattat with ttot appUeatioa of 

potaooie fortiXisora baa Won ropertod I9 Mvato (19i7)» laaai 

(197t) and XbaiiAagalo (1977) i« irap«o» Xaoao aotf loe (1977) 

in aitruof Sliaaia (1977) in poatgranato. 

XT Cortiiiitd afloat rf ajtro^n. aai n a t ^ a a , 

Tbo balaoaotf uao af fortillaora ia ooaaitforod aa a kty 

to got aaxiaua boaofiaial off oat ia toraa of froirtb, yioU asd 

qtiality of fniit oropo. 

Mirril aoa Oroor (194€) roportod tiMt tbo iatoraatioa 

botaooa I aad F «aa aoxo offootl^ tlMUi aboa B and P aaro uatd 

aopavatoly ia iaaioaoiac tlN prodaatiiwaoaa aad (roath of tuaf 

tvaaa. Aao aai l̂ aotar (1970) ia Yaloaaia oraofo aad Aivotait 

(1972) ia papaya, roportod that tlio X!̂  iatoraatioa «aa aoxa 

offootiYo tban aboa I aad f aaro aaod ooparatoly ia iaaroaaiac 

froatb aad produotiirtaoaa* 

ntaoabkiaa (1977) ropwtod tbat aboa aitrogoa aaa appUod 

ia ooabiaation aitb pboapboraa tbo frait aufar aoatoat aaa 

iaavoaaod ia fig. Tborao aad Stark (194d) royortod tbat ia 

Utbab* tbo oaoot oborrioa roopoadod to oaaMroial aitrogoa 

fortUiaora aad prodaood largoat yioli aboa pboapboraa aaa 

•Adod to aitrofoa* IIoaoirar» pboapboraa aloao aaa aot offootiiro 
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im inmatinff tb« vnr uBftrtlXiM trtt*. 

F«r«ri4cf and Um%9h (1997) w p m U i thmt Hold pbotptatt 

9T potAMitts ehlorldt ttfdti %o nitr^Cfii ftif I s m m A frcwtb 

*iiA protftt^tl^MM ia frapt. Teaiv and Kaa ( I W ) la PtralaB 

list o^atrviA Ab inavtaaa la grovtli aai yitld 4ttt ta aaaMaaA 

•fftot of If aofl K. 

Xbaaftacalf (1977) ia frapt, 8hf»dt (1977) la powcraaatt 

aad Fatil (1978) la fuavat rtpoi^d that SMiblattf appliaatloa 

of f aad K «aa aovt btnaflolal thaa lB<liTi4tial applitatioa 

of P or I* 

Tlitrf la a ftaoral traaA tbat tbo ooMatd appllaatioB of 

F aa« I iaaroaaod %bo jrioli aa ooapartd to laiiTiAoal 

applitatioa of aqy oltMBt aa roportod !qr nraAosto and Miodoaa 

(197i) iB ooooBut, SboBdo (1977) ia poaocranato, Xtoaaiaffala 

(1977) ia crapo* Xkaai (197Sr) obtaiaod as iaertaao toUl 

aufara* laduaiag augara aad T«B»8» witli IFK ovir B or I? ia 

ffrapa. 

A aritiaal rtnta of Utaratura iBdioato^ that hardly aiy 

iaforMtiOB ia a^ilabla oa tho alatral aatritioa of "Kalipatti" 

•ttltlTar of abiku* tbo aiod and uxftaoy of fiadiag oat ita 

iapaat oa tbia aultlTar uador dry Wtatara Wabaraabtra ooadltioaa 

ia Btotaaary* Tbia proaotad tbt atatbor to undortako aall 

plasaad Butritional ixporiaont OB tbia oaltivar* 
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OBAPTIK XXZ 

•AfBRlAlS m ISfROM 

flM prtMBt m m r U l trial wtm eut at tiM 

*XB«tr«etienal-«tt»-li«M«r«li Car«bard* of tbt BtpartatBt of 

Bortioultuxo* M^mtm PImlo Krlohi Titfyapctth, Rahuri 4urim 

tbf i«ar 1979-eo. Hit wcatati^Xy propa<atf« cnfta of 

•Kallpatti* wiftjr of ebikia vtrt pXaotod Is juljr 1979 ot a 

apadof of 9*9 x 9*9 aftyoa. 

Tba tall of tb« fitpariaaatal plot ia M41aa blaok with 

aunw aa aub-atrata at about oat attzt itptb and ba^at pR of 

8 •9* Xt la Xo* la sitrogte but aligtotly rlob la pboapborua and 

potaaaiua atatua (data of aoll analyaia ia glTta ia Apptiidix»X)» 

Tbt baaloa of iudiYldiiai plant atrt dot duriqf Xaotabtr* 

X978 and frtab baaina atrt prtparad, A baaaX doat of m^ at 

tbt rata of 29 bg par plant «aa appXitd to aXl tbt pXanta aad 

it aaa aind atXX aitb tbt aaiX, Tbt ftrtiXiaara wart appXiai 

ta txptriMBtaX pXaota aa par tbt trtatatcta on 10»1«1979. ?Xavt 

protaatioD ataaurtt aad iattraultoral oparationa auob aa 

Irriffatioii ant «ttdii« aart adoptad aa and ahta rtquirtd. 

Tbt txptrlatat aaa laid out ia 4 x 9 z 9 faatorial 

raadoalatd bloek dtaife with tba total 96 trtataant to«bi»aUoaa 

ripliaatad tbritt. Siaglt plaat aaa takan aa aa txptriatatal 

plant in taab traatatnt* Tbt trtataant ooabinationa «tra 

foraalatod ty takiof four Itvtla of aitrogto iria.t O^f, 

aad 1*8 kc aitroftn ptr plant par ytar and tbrat Itirtla of 

taab of pboapborua aad potaaaiua Yia^t 0* 0*6 aad 1*2 kg P^G^ 



It 

ABd KjO ptr plant ptr fbt pl«B of layvut of tbt 

tjqMriatDt la flirta ia nc*1. 

m ^ M w r •pmf^^fp * 

Btaidaa «ht baaal doaf of FT^r a iMtXf deat af pbaapbonia 

and potaaaiiw aloag with quartar daaa of aitrofaB mm appUad 

OB 10*t*1979. tba qnaHav doaa af aitrotta aaa appUad aftar 

aao aad Iwlf aoath froa tUft daaa OB 29-S-1979. Tlia 

raaaiaiag kalf doaa af P aad I aad quartar doaa of V wia 

appllad OB lOtk Sopttabar* 1979* TIm roaaialat qoartar doaa 

af V «aa appUad OB 29*10*X979« UtrogaB «aa aappXiad la tba 

fora of araa» pbaapbonia throttcb aiafla aupatplieapteta aad 

potaaaiaa tlirotich aarlata of potaali. fho fortUlaara aaxa 

applied la tba rlaff bolav aaaopy of ttoa pUat aad alxad aaU 

la tbo aoll. Tlio Irrlgatlaa aaa laaadlaUly aftar tiM 

fartlXlaar appXleatloa. 



( -
Z ) 
o 

o 
< 

J 

• 
Si 

• 
rJ cO 

• • • 

• 
\o T" 

« • 

« • 
cn 

• 
cO 

• 

• • » 

T-
• • 

• • 
<n 
d 

• • • 

• • ea 
• • • 

o T-
• • • • 

s 
• 
5 

• • • • * 

ao 

• 
1-

• <n T 
• • » 

p« 
• • • • 

?? 
• 

* 
In 

• • 
<|0 

• • 
vD 

• 
5 

• • * 
pi 

• • 
•r 

• 

• 
a-

• • • • 
in 

• 

• • • • • • 
o 

• 
o 

• • • s 
« 

• 

• • « • • 

• 
0 o< 

1 

• 
1-
• 
•V -r* 

* 
T-• 

• 
S 
• 
« 

• 
• 

• 
• 

» « m • • • 

• m • • • • 
s 

• * 

S! 
• • • 

(O 

* m 

r-

• 
S! 

• • • 

« 
• 

» 

» 
* 

S 

• 
• 

T* 

• 
• 

* 
J-
c« » 
cn 

• o • • • • • 

• 
H 

• « 

H 
• In • • 

In 

• • • 
s 

• 
'i 

• • 

• 

* 

9 
• 

• 
« 
• 

• 

• 
• 

• 
s • 

• 

• 
« 
• 

—4 • 

• 
S) • 

• 

2. 
o 
t-J 

I— 
<£ 

i ! CQ 
S 
o 
o 

V--
2 
u 
Z 

£ 
fu 

H 

o V 

>4 
i . 

- <4 o - <4 ^ M ̂  ^ ^ 
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ObMmUdBt 18 rf«p«tt «f metmthB 9lqr«ioo« 

tbi«i««l tb«n«t«>« of tr«ilt for oaob troatMot ploat 

(A) yhar^tfTf t 

TIM clrtH of tbi •«€« BiMttrttf i» c« wltli tbo btly 

of •triof ot 15 «•• iMifbt froa fromid I t ^ l ot m iBtorral of 

5 aovtlMP. 

Tbf btifbt of trtotwnt ploat Bwamarod In Mtrta with 

th§ boXp of teaboo otlek froa tbf grouoa loiol to tbo bicboot 

croaiM tip of tbo mlB atoa at «b iatonrol of 5 aostba, 

1 , Bpiaod of plopt i 

Tbo XMt-«oat an« Rortb-Soiitb oprooA of tbi plost aaa 

v«aoHo4 la aotroa aitb tbo bolp of boaboo atiok at aa iatoraal 

of 5 aontba. Tbo aoaa oproad aao aorM oat. 

no Tolttat of tbo plaat aaa oatiaatod la oablo aotroa by 

aaltiplyli« bol«bt x laat-Voot oproaA a Iortb*8outb osroaA. 

5* l^af aroa i 

Yifly baaaX full oiaoA Xoa^o froa oboota of aoAorato 

•If oar aaro aolooto« ranioalj oa oaob plaat oa lOtb 1579 

<1.0. 1«0 daya froa flrat fortlllaor appllaatloa). Tbo loaf 
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art ft ivftft ••tiMt«4 in ftqum o«. vitli tiM btlp of autoMU* 

Xtaf ftMft atUr. 

(1) lliM > 

1. Kwlwr of truif p t pXunt i 

RiBter of fruit* bonoottd p«r trofttfttnt plant ot oftoli 

bftnrtitint Vfti oooiitotf mad froa tbio tiM total auaibor of 

fruit* iMTvaatod par plant Aurioc tiM faar of o^aarvatioa aaa 

«orka< out* 

t. {mrm > 

At aaah barraatiac* tba aaigbt of barvaatatf fntita froa 

aaab traataaat plaat aaa raeordad and froa tbla tba total yial4 

par plant ia kg van aorkat aut« 

(C) Ibyaiao^abaaiaal aharattara of fralt t 

lAXfa Buabar of ftruita vara ta«fad at tba tint of fruit 

aat» in or«ar to fat tba fruita of unifora ««a aiil aaturity* 

Proa aaab traatatat plaat fiftaan aaturad fruita vara aalaata4 

raadaalj for atu4ying tba pbyaiao-abaaiaal obaraatara of fruit. 

Piaaatar of fruit i 

Tba diaaatar of aaab fruit vaa ataaurtd ia aa at tbt 

aaxiaua tbioknaaa bgr Tamiar Oallipar and awrac* diaaatar of 

frait vaa aorkad out. 

f . Ifflt^ of ^r^it t 

Lai«tb of aaab fruit fr«« atalk ao4 to atylar and «aa 

•aaauratf «ith tba balp of Taraiar Oallipar i ^ ^ r a g a lamtb 

af fruit aaa aalaulataA* ^ 

- /v 

i i ^ k y ' 
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3. ntffikt fftt^^ I 

flif uticlit of irults nooi€«d tor tMb 

trtfttaiBt pX«st ••4 fro* this «irtraff wtlfM oi fruit ««• 

v o r M mit* 

T^̂ itaf of fytm I 

Tlif Tolnat of oaoh flrult in roeovdod Igr ««tir 

^isplaetatnt wtbotf MporattXy for fiftftn fruit* ood aTtroft 

f l w m ptr fruit w *«leuUt«4* 

9. i^yffat^t of fyy^t pulp i 

Tht pitXp of ivAirUml fruit »m wtlfiitd for 19 iruitc 

•B telauM and por Mat utifbt of pulp wm Mloulatoi* 

-N 

Tbt pulp of 19 fruito froa oinclo troatamt plast «aa 

tboroufbly aiaid with mimr aod it «a« furtlior utilisod for tho 

•hoaleal analjrois. 

^rtfgfflgf Ptf* * 

80i«« pMMBt la iaiiTidual fruit aoro at icM and por atat 

aaight of atod aao aaioulatod, 

7 . f f m ^ f ffH?» t 

Tha paratBtaco of akia aao aorkod out Yqr wbatraatiat 

tbf ptraontafo pulp 4 partoatago of aood 

yoyil o^lu^f OffHdff t 

Tbo poraoBtaffO of total oolublt aolido of tbf palp for 

aaab trtataont aaa datoraintd aitb band rtfraatoattor (J 

fakyo* A 90«C)« 
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9. M S i a < 

Tb« titittUblf acidity of tbt pulp UUrmlmU ««eofdiat 

to tbt attbod s i ^ n im A.O.A.O. (19«0) by titraUne tbt pulp 

•itiiHit y/io fiftOH tolutiOB ttilnc pbtBoXpbtbaltiB at as 

inAitator. Tkm atidiiy »aa tjcpntttd in ptmataft at oitria 

atid. 

10« Reducing ttitart i 

XbttnioatiOB of rtdutine and total tusart vat dent 

ToluBttrieally a«terdii« to tbt attbodt ttandar^lMd ^ LaM 

and Synoa (I960). 

11. Sop^rtdaciM titfart t 

Tbt ptrttntafft of MiMrtdutioff at^art vat voxktd tut by 

dtduttiat tbt ptrttBtaft of rtdutinf tugart fro« tbt ptrttntafft 

tf total tugart. 

(») Kaf anaXitit i 

9k) Collattioa of aaapltt i 

Tbt ntvly tatrffiac Itavtt on taiga of plant from all aidtt 

vtrt tafgtd durii« tbt applieation of firtt doat of ftrtiliatra* 

At tbt agt of four aoatbt» tutb fifty Itairtt atrt atltettd 

raitftaly. Sbt ItaTta aloi« vitb tbt pttiolta froa all tbt aidta 

tf planta aoA at difftrtnt poaitiant vtrt rtaoiwd froa tatb 

tvtataaat plant, Tbt Itaf aaapltt «trt tolltattd bttattn 7,90 

tt 11.90 a.a. A toapoaitt aaaplt of fifty Ita^i ««t aadt for 

tatb trtatatnt. Tbt Itaf aa^>liBg tttbniqut «aa adopttd aa 

ptr tbt proatdurt folloatd by Gotaart (19dO)« 



IT 

b) * 

Afttr • e l l f t b « I w f « •* • ta^ouflit to lalbmtoiy 

•04 Hi til tap VAttr tbte nitti «l9tlUt4 ««t«r aiiA 

fiipti off with wioIiB olotH. Tbo loaf aam^loo «oro iriod Ib 

bot air 0 ^ 0 at i0*0 ttaporatioo for 24 houro. Tho 4no4 

•a^ploo «oro poodorod Id proooUo aorlor witb pootio aoi kopt 

is air tiffbt aabor oeloarod bottloo. 

/soouratoljr wtighod 0,1 f loaf powdor «ao dlgootod 1« 

dlfootioB flaok Bitto 10 B1 of 1 i1 alxttiro of ooeooBtratod 

•ulptaurlo aold aad 90 por ooBt lordrofoe poroxido aa por tho 

proooduro laid out ^ taraoko aod Barter <1974) U l l tlio oontoat 

teoaat oolourloaa. 

TIN ooolod di«oatod aatorial aaa traooforrod to 10 al 

TolBBitrio flask aad to1«um »ao aado to 100 al vitfe rtpoattd 

vaohlBfa of tbo digoatiOB flaak, fto flltond aliquot «aa 

«atd for tlM dotoraiBatioB of BitrocoB» pboopbomat potaaaiitti» 

•alaiua aad BagBtaiua, 

d) lytlaatlcB «f ButriOBta i 

n m^fia < 

It waa oatiaatod ^ naiiv 9 al of aliqaot vitb ttao 

•iero<*kjoldabl nothod ao doooribod by Jaokaon (1998 )• 

2. Pb̂ ffpftoŷ a t 

moapbonta ooctoat of tbo aaaplo »aa oatiMtod bjr 

TaaaAoaolybdatt aotbod aa doooribod by Cbapaaa aaA Aratt (1911 >• 
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9. PQ^ffiU' « 

FotAMitts oentfflt of tbt lt«f M«i>lf w A«ttraiM4 mint 

tbt li«l» ot fIaM-plioteatt«r m ptr tb« attbo4 

CbapwB and Prmtt (X9CX)» 

4. M * ; f f f ^ f f f ^ "ftlitffiyi < 

Total taUiuB and Mfntslua wart aatiaatad with MVtA 

titration atthod aa AaaariM bjr Ctepaan and Pratt (1961 )• 

(1) g^i^W^y*^ •P^^lf^ff < 

Tbt data obtaintd «aa analyatd atatiatiaally analyaia 

of Yariantt ottbod aa dtatribtd ^ Panat and Suktaataf (1947)• 

(r) ftiaponat cttrra «nd ttonoaita of ftrtlXiiatiW i 

a) ytapoptt our¥t t 

Tbt rtaponat turtta vtrt fitttd bf utiac tbt ftllowing 

fenmlat (Sntdttor and Coobran, 1967)» 

i ) Untar rtapontt timrt 

jr • a • ta 

i i ) waairatia rtaponai turvt 
2 

y • a • bx • tK 

wiwr«» 

y » txptottd yitlit 

M m Itml of nutrltata and 

a» t and 0 • oonatant ralata. 

b) aaonoMita of ftrtiUiatiow i 

uainc ftlloaiaf fonula tbi ttOBoaioal optiMUi data 

«aa taltulattd. 

Optiwa doat - 15"' (-J - ^ ) 

"̂btrtt 
f • toat of Btttritttta ptr g and 
p • priot of tbt frait ptr lig* 
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ORAfnt XT 

PltSSBffATXOI or 9ATA 

Tli« teta retard iflf %Im 9tt99t of altrogta, pbeapliertta 

aa4 pataaaiuB oa frowtb, fuaXity aatritBl 

•tatua of "Kalipatti" aainvar of ablku ara praoaotoi balaw i 

I obaarratiopa i 
4 

U m m i ^ f t t 

Iba 4ata la raapaat af ataa girtb la tm ara gifan ia 

faUaa X*l» aa« I .9 . 

Xt la aTi4aB% fro* tba <ata mraaantatf la MU l.l that 

aitrofaa a^pXiaatlea bad aicalfieaat affaat oa ataa girtb of 

tba plaat. Tbt bigbaot (1^) lairal aad atdiua (1^) XaiwX vaia 

at par vitb aaab otbar» bat aigaifiaantlj laaraaaai tba ataa 

girtb oyvrj^S^f XtipaX aei aantreX wbieb vara aXaa at par aitb 

aaab atbar* 

Tba atf a girtb of tba pXant vaa not aigoifioaatXy affaatat 

vitb tba appUaation of pboapborua aad pataaaiaa. 

fha iataraation affaata of VP, SK, FK and IPK aara found 

to ba aaa-aignifiaant* 

s. • 

Tba data ia raapoat of baigbt of tba pXaat ia attvt oa 

iafXuanaad bgr Tarioaa Xa^ia of aitrogan, pboapborua and 

potaaaiua ara praaantad ia TabXaa a«l» 2«2» oad ng«2« 

Oa paruaal of tba data gi^a ia TabXa S.X» it it Mta 

tbat tba aitrogaa appXioatiaa raouXtad ia aigaifieaat Xiaaar 

iaaraaaa ia pXoat baigbt. 
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1 I at«ii firth %h9 plMit in ea • • 
iafl«i0M«4 bj yntfiM Itrtls B, r and t 

1.1 Utrogtv X PhosplMMS 

r/M 
"b •i h % iliaa 

'o 

»» 

28.511 

29.155 

29.900 

30.422 

31.033 

31*489 

32.622 

33.589 

34.078 

33.933 

34.723 

34.267 

31.372 

32.125 

32.433 

29.189 30.981 33.430 34.308 

Tablf 1.2 

»0 »2 "5 
mtm 

h 

28.411 

29.422 

29.533 

30.400 

31.411 

31.133 

32.789 

33.867 

33.633 

33.978 

34.667 

34.278 

31.444 

32.342 

32.U4 

rnmm 29.189 30.981 33.430 34.308 

1.3 Flioafkoni* x PotAMittB 

I/P 'b '2 
Htaa 

«0 

«2 

50.$17 

31.842 

31.658 

31.758 

32.392 

32.225 

31.958 

32.792 

32.550 

31.444 

32.342 

32.144 

WAB 51.572 5^.455 

K I? IK PK 

8.1. • 0.828 0.7M O.TU 1.433 X.433 1.241 2.483 

O.S. 2.293 U.S. K.8. U.S. U.S. 1.8. I .S . 



Mlfl St lliAii btiiht 9t pUm i« • M ittfltttoM^ 

^ varjlBC IfiPtlt S, p K 

ai 

MU i.l SitMgcB z Pliotjpiionit 

»0 "2 MlM 

'o 5.019 5.457 4.00S 4.200 5.666 

»1 5.441 5.668 4.150 4.440 5.925 

't 
5.250 5.708 4.108 4.504 5.842 

5.257 5.604 4.089 4.515 1 

TaU« 1.2 ntrcff • s Poteatitaa 

% mrnn 

«0 5 .128 5.494 5.992 4.252 5.716 
5*288 5.655 4.168 4.555 5.860 

5.294 5.684 4.101 4.559 5.856 

5.257 5.604 4.089 4.515 

2.3 Fliosyhona* x Fiatt mium 

h 
Miab 

5U85 3.839 5.829 5.716 

5.719 5.999 5.865 5.860 

«t 5.795 5.956 5.859 5.856 

5.666 5.925 5.842 

9 F I B ? VIC PI »PI 

0.042 0.056 0.056 0.07 O.OT 0.065 0.129 

At 99S 0.116 0.099 0.099 X.8. I .S. I.e. 1.8. 
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fbt p«rlodi« rt«or««4 oa ti«lfh% art 4«pit%«d 

CTi^liiMXly la Flg.a.X, frw %Im flf .sa it ia iB«laa%t« 

that hlclMat htiitat vaa r«tor4«d ^ 1 m l . It aaa folloaad 

by Md raapaati'valy. Lovaat iMiflit »aa aaan ia 1 m l * 

It iailaataa tliat tlitrt was liatar vtapaaat of aitrofta 

thraoffliattt tbt froatt of oat jptav* 

It ia obannpad frea tlw 4ata giyn ia faUa 2.1 that tbt 

appliaatioa of phoapboma at both tha lata la aifaifiaaatljr 

iaavaaaad tha plaat haight aa aeapaxad with aaatrol. RoaaTart 

both tha latala of phoapboma vara at par with aaah athar. 

It ia obaarvad froa fi<*t.2 that tha hai«ht of plaat vaa 

affaatad by Tarioaa lava la af phoaphorua* Ri«haat baifbt vaa 

aotiaai at l a ^ l , it vaa fallovad by f^ la^l thrai«heut tha 

(rovth pariod of aaa yaar* loaaat haight vaa aaan at aoatrol. 

It ia aaaa froa tha daU praaaatad ia Ibbla 2.9 that tha 

appliaatiaa of potaaaioa alaa aicaifiaantly iaaraaaad tht 

haifht of tha plant. Both tha lavala of po^aaiua (i.a. K̂  aal 

1^) aifaifiaftBtly iaaraaaad tha plaat haight o^r aaatralt 

havatart thty vara at par vith aaah athar. 

fha aurvaa drava far haight of plaat aad praaaatad 

craphlaallj ia fig.t.S ahov that tha aarvaa far and vtra 

iatarviailiac vith aaah athar. thara vaa ao vaah diffaraeaa ia 

haight dtia to tva lâ vala of pataaaiuat bavairart tha aarvaa for 

bath tha latala of potaaaiua vara aboTa tha aarta drapo for 

aaatrol. Tha haight ia aaatral mm lavar thaa that aatiaad ia 

aad K^ lavala* 
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fbt lattmtieii tffacts of HP* iXt fK and HPI w m 

to IM Be»««itDiflt«nt* 

5* of plapt I 

fbt M m Mff«r4iiic tbi m&o apjfmd of tht plant m 

prtMBftA iB Tftblta 3*1» 

At «ata fflirtB ! • faUt 3.1 abo* that tba nitrofaii 

appUaatieii rtauXta« In algiiifiaast linaar iMiaaaa IB tha 

•pi««a of tba plaat. 

It la aaaa froa tba iata CITOB 1B Tabla 3.1 tbat tba 

•ppUaatiOB of pboapborua at both tba latala alCBiflaaatly 

iBaxtaaad tba apraadi of tba plaat aa awiparad «itb aoatrol* 

Bomwrt botb tba lawla of pboapboroa wara at par with aaab 

otbar* 

Tba apraafl of plaat «aa aot alfBlfiaantUr iBfl»a»ta« altb 

tba appliaatlon of potaaalua aaa tba iataraatioB affaata 

bataaaa IP, W , PI aad aara fouad to ba aaB-aJUsBlfiaaat. 

4. Mumf ff^ > 

Ilia data la raapaat of voliaia of tba plaat <a?) art 

pxaaaatad ia fablaa 4 a » 4.2» 4.3 aad 4.4. 

It la obaar^d froa tba data flvtB la fabla 4.1 that tba 

altrotar appllaatloB raaultad 1B alffBlflaaat llaaar iBaraaaa 

la plaat ^roluna. 

Tba data pwaaotad la Tabla 4.1 aboa that tba appllaatlaB 

of pboapborua at botb tba lairala alcalflaaatly laaraaaad tba 

plaat Tolaaa aa aoaparad altb aoatrol. Boaa^ir, ^ t b tba lairala 

af pboapborua aara at par altb aaab atbar. 
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3 1 MftB Af plant in • mm intlmtnmA to 
rmxjlm of ir, f ana i 

T»Ut 3.1 KltrofiB s Pliospiioiti* 

f /l 
h «5 MtUi 

'o 3.470 

3.430 

3.674 

3.744 4.072 

3.832 4.253 

3.829 4.185 

4.244 

4.460 

4.337 

3.883 

4.044 

4.006 

mum 3.591 3.803 4.170 4.347 

M l * 3*2 mtrccfn X Tm^mm^vm 

I / I % rnmm 

3U45 

3.«<3 

3.M8 

3.777 4.065 

3.805 4.223 

3.826 4.222 

4.299 

4.393 

4.349 

3.896 

4.021 

4.016 

aiM 3.591 3.803 4.170 4.347 

3.3 Pbospbenaa z Poti M i u a 

K/? • ^ Miftn 

3.«77 

3.987 

3.9H 

4.036 

4.043 

4.053 

3.976 

4.033 

4.010 

3.896 

4.021 

4.(0.6 

MIU 3.883 4.0«4 4.006 

K 

0.051 

0,141 

P I IP 

0.044 0.044 0.088 

0.122 V.8. 1.8. 

IK 

0.088 

I.S. 

PI IPI 

0.076 0.153 

1.8. 1.8. 



fmhU 4 t W ^ m of tin yUat io iisflu«aot4 If 

wrjlBf Xcirala of V» P wtf I 

fibU 4*1 XttrcffB X TlieopiioiiM 

P/I % "5 
noma 

PQ 57*145 49.218 •8.724 75.999 57.771 
w 

49.916 55.277 75.252 85.951 65.099 

»2 44.585 55.900 71.995 80.565 65.160 

MOB 42.4tl 52.798 71.990 80.771 

Toblo 4.2 MtroiOB s Potoaoiua 

I / I «1 
•loa 

Io 58.559 50.555 ••.021 78.48« 98.555 
Vr 

45.985 52.122 75.756 81.900 •2.941 
1 

«2 
44.900 55.920 76.194 81.928 •4.755 

IHOB 42.481 52.798 71.990 80.771 

lablo 4.5 Pbosfbomo x PotaMlmi 

% '2 
Maa 

Io 49.749 •4.024 •1.291 58.555 
w 

I1 •0.17« •4.582 •4.064 •2.941 
1 

•5.588 • • • •92 •4.126 •4.755 

Mob 57.771 •5.099 •5.1«0 

I ? I ) 

• 1.X26 O.OT 0.9T5 1. 

*« 3 M 9 2.701 2.701 K. 

*t PI 
"PKV LIBROPy 

r00911 

i n 
Rahuri 

J 



4*4 t toXuM of plant is M liifl.u«w«« ^ 
R̂urlotts trtatatafts 

ar* 
Ho. 

trtfttMBtS ToXum ef 
tiM pXaiat 

ftp. 
M . 

tSrtatacata f«lia«t of 
tht pX*B« 

1 W o 25.96 19 Voh 
99.44 

2 V o S 42.€2 20 
Vo^ 

70.77 

5 Vo*a 44.89 21 Voh 
79.97 

4 V i » o 44.26 22 74.94 

5 V i « i 49.87 29 72.90 

< V i « t 47.69 24 V i h 
78.92 

7 W o 47.49 29 V i h 
64.28 

8 49.47 26 
hV^ 

78.00 

9 42.25 27 V z h 
79.70 

10 » i V o 47.86 28 67.79 

11 W x 49.X5 29 78.19 

12 » l V 2 90.6< 90 
Voh 

82.08 

19 99.89 91 V i « o 89.61 

14 99.09 92 86.99 

15 92 •9X 99 V l " 2 87.91 

1( » i V o 49.91 94 84 . U 

17 » i V i 94.20 99 80.98 

18 
W f 

64 .X9 96 76.99 

«.f. • 5-379 

C.S. H O 
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It is M«a frea t ^ giipva is faUs 4.2 tiist tbs 

SppliSStiOB si pStSSSillB slss SifSif ISSBtljf iSSNSSftf tbf 

irsliiM sf tlM plsot. Both tbs U ^ l s of potsssius (i.s« sst 

K^) sifBiXissirtljr issrtsssd tbs plsst irsluat o^r ssstrelt 

iMsswr* ttasy vsirf at psr vitli sssli otbsv* 

It is obssrfsd fros fsVXs 4.3 ttet tbt P^l^ soabiBstisa 

istiissi sszims Tolttst of tbs plant bat it was at par vitb 

' t V ^ ^ ^o'^ sesbiaaUsns* tbs PqHq ssiriklBatiea 

yssoxAstf leasst Tolaas of pXaat aad it aas sifaifisaBtljr iafsrisr 

to all othor soi^iaatioas* 

tbs fata f i^B iB iBbls 4.4 Mortal tbat tbo kf 

•oabination prsduN« aaxiaua •oltino* It was sigaiflsantly 

sapsrior to all otbor soabiaatioas sxsopt lijF^K t̂ 

IIjPqI,. HjPjI^. V i h ' ' S V l V i ^ l * V 0 * 0 •••WaatisB 

pr04tt0s4 aiaiaua Toluat abiob aas sigaifisaatly iafsrior to all 

otbsr IFX ooatoiaatioas. 

Tbt IP aa« V iatsrastisns asss aoa^siffBifisaat. 

9. I f l m § * 

Tbt 4«ta ia rsspttt of atan Itaf arta ia ta' art giirta ia 

fablss 9.1» 5.8 aad 

froa tbt 4ata prtttatsd ia Tablt 9.1» it is obstratd tbat 

tbt aitrflfta applisatioa si«aifisaatly iatrsaat4 Itaf arta. 

Tbt bifbtst (ij) Itvtl aad atdiua (1^) Itirtl atrt at par aitb 

tasb otbsr* bat sieaifisaatly iasrsastd tbs Itaf arta svsr 

Isasr (1̂  ) Itinl aa4 toatrol. fbt Ivvsl aas also 

sifaif isaatljr taptrior to soatrol. 



M U 5 t I^MI lf«r w M iBfItt9B«i« ^ runlm 
•X 1, P and I 

5*X RitroftB X Fliospboni* 

P/ir M a 

20.991 22.699 29.990 29.974 29.799 

21.142 24.101 29.687 26.969 24.979 

' 2 
21.902 24.422 29.760 26.141 24.496 

at«B 21.212 29.721 29.992 26.226 

M l t 9.2 Hitrettn M PotaBBlua 

I / I »0 *t •IBB 

«0 20.690 22.898 29.462 26.004 25.798 

21.297 29.942 29.860 26.698 24.499 

«2 21.689 24.982 
« 

29.494 26.017 24.989 

mtrn 21.212 29.721 29.992 26.226 

tm\l9 9*9 PboBpboruB s PoteMlua 

'o '2 
•IBB 

29.914 29.869 24.096 29.798 

29.899 24.706 24.798 24.499 

«2 24.099 U.5A9 24.974 24.989 

M B 29.799 24.979 24.496 

V f I BF III . IFI 

8.B, • 0.240 o.aoe O.SCS 0 .4U 0.560 0.78X 

O.X>. M 0.669 0.976 0.976 U.K. **8* «*6* 
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It t9 9999 from tiM fttbU 9*1 tb«t «bt appllMtiMi «r i 
pliospherua 9t M b tbt Itwl* •IfiiifieaBtljp tb« 

iMf eoapurftf vitb toatrel. nomtywr, tetli th* I m l a 

of pbosplkero* ««rf pvr vitli •a«b otter* 

Tilt 4ato prtoontoa in tmW.9 9*2 «lie« tbftt tlio loaf «rta 

W99 •icBl'ieostljr 1bovo«o«4 «ltb tbo oFpllootloB of petooaiua 

la •oaporlson »ltb tostrol but tbt two Xoiralo of potoMlua 

W999 9% par «itb toob otbtr. 

fbt ! ? • Pi aB4 ffPf istomtioM vtrt DOMiffsifiooBt* 

XI X4e2i I 

n »ii«btr of frulto m plant t 

fbt «ata IB nopoot of atao imabtr of frulto barrootoi 

por plant aro glTto la Tabloa <«9i ^•yiZZJ 

Tbt «ata proatottA la Tablt 6.1 oboa tbat tbt aitrtcta 

appUtatioa rtoultt̂ l ia ai«aifloa»t Uatar latrtaat ia ataa 

aiMbtr of frolta, 

Tbt data prtatattl la Sabit i .l rtiwal tbat tbt applitatloa 

of pboopbomt «t botb tbt It^la aI«iilfi«»Btly latttaatd ataa 

aoabtr of frulto ao ooapartd vltb ooatrol. BMitiPtr»botb tbt 

Itirtla of pboopboruo atrt at par altb taob otbtr. 

It la obatr^d froa tbt data gl^a la Tablt ( . 2 tbat tbt 

appUtatlon of potaaalua alao alfalf Itaatljr laartaatd ataa 

auabtr of frulta. Tbt Itftl prodiattd olcalfltaatly aort 

aaabtr of frulto tban K^ aad ooatrol* Tbt I , Itvtl alao 

prodttttd alfBlfloaatljr Mva awibtr of frulto tbaa ooatrol. 



M l t 6 I Mian total luiAtr of frulto por plost 
Infltttiiood by vavyivf Irvolo of f oaA K 

50 

M i o « a Mtroftn z Plioopboztto 

p/» % »1 «2 »9 
Vfaii 

»0 $0,869 62.999 79.555 96.555 72.999 

57.111 79.111 87.778 115 . U l 89.278 

€1.777 74.444 80.778 108.111 81.277 

Ml OB 56.592 69.969 82.704 106.592 

fabU C.S Mtrottn m Botaaaiita 

K/R % Mtaa 

>0 51.444 65.111 80.000 100.778 74.999 

59.222 79.555 86.667 115.999 89.694 
ff 

59.111 71.222 81.444 109.666 78.861 

Mtaa 5«.592 69.969 82.704 106.592 

lablo €.3 Pboapborua z Potaaaim 

t/? '0 'a 
•laa 

•7.500 76.589 78.916 74.999 

75.089 89.167 86.899 89.694 

h 74.417 84.089 78.089 78.861 

rnmm 72.599 89.278 81 .2n 

I P K IIP HI PI SPI 

S.B. t 1.149 0.995 0.995 1.991 1.991 1.724 9 . 4 a 

0*9. at H 9.105 a.75< t*7H 5.515 B.8. 1.3. • . s . 



f ig ,3 : JIEAK TOTAL NU?/!BER OF FRUITS HARVESTED 

PER PIATTT AS IT3FIUENCED BY VARIOUS 

LEVEIS OF N, P AHD K 

120 
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1% i9 Mtn tr^m tbt teU fiirtD Im TaUt ( .X tluit IÎ F̂  

OMlbiMtieB iBduotd •iffBifi«ftiitly moT9 amber of fvtiits ptr 

plftnt M «o«pm« «itta mil oth«r HP ooaMBiiUeiNi. It was 

follovtA Iv Kjî g ^ prodiMti 

iMMSt vumUr 9t Stm%9 it wmm aiciilfioftntly Inftrior t« 

a U otiMr IF •wblMtioiia, 

Sm InttMUoa •ffaeta of KK, FI and SPI vtM f«UB4 

to bf 8eih>«ig1}ifl«ftBt* 

t. YAfM Ptr ' 

Tbt 4 « U mXotid to tbo atos yi«14 (Ml) par plont a n 

prtMatfi ia Tabloa 7.X» 7.4 aad ri««4. 

OB paruaaX of tbt iata ffiiroa ia liabXt 7«Xt it ia abatrf«4 

tlwt tbt appXiaation of aitrofoa prevt« to ba btaafioiaX ia 

iaartaaiiv tba y f U par plant. ¥ba aitrofta appXiaatioa 

nauXtad ia aigaifieaat Xlaaar inartaaa ia yialA par ploist. 

tba Aata giirfB ia Tabla 7*1 i»«iMtf tbat tba F| Itffl 

af pboaphorua aicaifiaaatljr ioaraaaatf tba yiaU aa aoiipartA 

vitb B̂  ooatrol. fba iial4 ia traataaat «aa aXao 

aifBifiaaotlj aora tbaa tbat aotiaad ia oaatroX. 

iroM tbt «ata iiirta ia Tablt 7.S» it ia aotiaad tbat tba 

Ufl iaauMd aicaUiaaatly aart fiald tbaa K^ Uyml aaA 

aaatroX. Ibt Xĵ  XtirtX aaa aigaifiaaatljf aaparior to aaatral. 

fba « a U prtaaota« ia TabXt 7.X aboa tbat tba l^P^ 

aofAiaatiaa produatd aiiaifiaaatly bifbar fiaXia tbaa alX 

o ^ r 17 aoaUaatioaa. Tbt l^fQ aoibiBatioB aaa aicaif iaaatljp 

iafariar to aXX atbtr IP ooabimUooa. 
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Tablt 7 t MMb total yUlA of fytalto la kf por pUat ao 
iBflttOBOOA bf ^syiat lo^lo of M, F onA I 

M l * 7*1 lltroffOB s Phooplioiiio 

F/ll «1 
Moa 

'o 3.497 

3*949 

4.269 

4.370 

9.197 

9.298 

9.440 

4.239 

9.724 

4.879 

8.399 

7.802 

9.100 

9.930 

9.749 

MOB 3.916 4.928 9.879 7.477 

toblo 7.2 SitroiOB X PotoooiuB 

K/l % •l 
MOB 

«0 

«2 

3.944 

4.102 

4.109 

4.974 

9.200 

9.010 

9.481 

4.142 

9.782 

7.240 

8.324 

7.444 

9.249 

9.947 

9.987 

M B 3.918 4.928 9.879 7.477 

louo 7.3 fliooplioruo M Fotoooiun 

t/f 'o »2 
MOB 

«0 

»2 

4.749 

9.303 

9.293 

5.445'. > 
4.341 

9.984 

9.404 

4.178 

9.924 

9.249 

9.947 

9.987 

•lOB 9.100 9.930 9.749 

I P K IP IRI PK M 

8.S. • 0,092 0,049 0.049 0.009 0.089 0.077 O.X99 

M 0.144 0.129 0.129 0.244 0.244 0.213 0.429 
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7.4 I Miftn total 9i«Uof frolts p9W plmmt 
lBfltttM«4 If mrioy* %Vt«%MBt9 

8ir* 
Bo. 

fMfttsfBta Total fl9U 
of frolt* 
por plABt 

(li) 

tiootmto Total yloU 
of fruit* 

1 
W o 

9.197 19 9.290 

t V o « i 9.<9« 20 9.682 

5 9.71B 21 9.666 

4 V i * o 
9U08 22 9.966 

9 V i * i 
4. 229 29 6.912 

< 4.261 24 6.296 

T W o 4.094 29 9.644 

8 V 2 « 1 4.44< 28 6 .1U 

9 V 2 « 2 
4.928 27 9.229 

10 4.270 26 6.944 

11 
« i V i 

4.440 29 7.276 

18 
W i 

4.999 90 
V o h 

7.005 

19 4.849 91 V i h 
7.941 

14 9.417 92 9.291 

19 9.18« 99 V l ' 2 
6.299 

16 4.984 94 7.696 

17 9.744 99 6.411 

18 9.448 94 7.096 

8.1. t 0.159 

C.B. 
0.499 



F i g . 4 : MBAK TOTAL Y I E I D OF FRUITS PER P L O T 

IKFLTJEKCED BY VARYING LEVELS OF K , P 

AMD K 

8 

7 

6 

<i 
M 

9 3 
W 

NITROGEN 
PHOSPHOPUS POTASSIUM 

KqK^ Kg 

LEVEI-S OF N , P AIT) K 
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Hie prtataM iv fM9 7.8 tiMit tbt 

•oiiMMtlon siffBifiostly iB«r«M«« yi«14 • • eo«i«rt« witli all 

9th9T n fMlUmtiOllS* tbt jUU « • • IB 

•oaMMtioB irtiieli « * • •ifvifltttBtly Inftrior to all otbtr tt 

•OBblMtlWEi** 

1b« fl'Vtn IB M l f 7,9 aliov that tiM P^K^ eosMiAtivii 

•iCBineantly liiffbtr yitid thaa all ottwr PI 

eoi*lnanoBa t m p t Fg'̂ l ^ ^ 

ftm laaat yltU «a« obUiB«« 1B PQIQ •MbliAUeB wliieli waa 

aiCBi'ittaBtly IBFtrior to all otbtr ft oMMnatloBa. 

iroa tbt 4ata prooootoA IB TaULt 7*4» 1% ia ebatrtod tbat 

tlw I^P^X^ aoBblBation alffBifioantly Ineroaatd tbt yitli aa 

aeapartd vitb all otbtr eeidilBatioaa. tba yitU obtalBtl IB 

I^PJJKO oea^lBatioB «aa aUBlXloaBtly iBftrior to all otbtr K W 

atiibiaatioBa* 

n i ffH^ftfrt I 

1. Miaitttr of fruit t 

Tbt iata rtcar4ii« tbt iiaatttr of fruit ia oa art 

prtatBtti ia Tablt 8.1» 8«f aad 8«9* 

FroB tbt data pvtatBttd IB M l t 8.1* it ia atta tbat tbt 

Ij Itvtl aifBifioastly iBtrtaatd tbt diaatttr af fmit ovtr B̂  

aBd ooBtrol bat at par vitb Itirtl. Tbt • Ittila aad 

aoBtrol «trt at par nitb taob otbtr. 

9bt applioatioB of pboapbonia aad potaaaitta at varioaa 

ItiPtla failtd to produot aay aiiaifieaBt difftrtaot ia frait 

diaatttr* 



fttblf e I »t«a U t m U r of tbt fruit is as lBfIuiM« 
by n̂ucgriiV of f 1 
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8.1 UtroftB X Ifioaplioras 

P/W % M a 

4.570 4.705 4.840 4.947 4.765 

4.624 4.796 4.888 5 . n i 4.855 

4.878 4.821 4.910 5.094 4.876 

4.624 4.774 4.879 5.051 

Tablf 8.2 Iitro8«o X PotAMiua 

I / I »1 »2 "5 
•lan 

4.578 4.758 4.861 4.986 4.791 

4.641 4.802 4.924 5.095 4.865 
t 

4.659 4.782 4.855 5.075 4.840 

Maa 4.624 4.774 4.879 5.051 

M U 8.5 Fhospliorus X PotasKitM 

% ^2 
• t o 

>0 4.712 4.804 4.856 4.791 

4.755 4.887 4.915 4.865 
f 

4.791 4.875 4.857 4.840 

4.765 4.855 4.876 

i f I IP II PI VPX 

t 
C.B. at 55J 0.257 U.S. 1.8. ».0. ».8. 



nit |IK» PI ir?l iBttrMtlOM vtrt fttiBi %e tw 

MB^iffBif i«ftBt • 

f . If ffulf t 

fbc in r««pf«t of tbt Itoftb of fruit art prtoontti 

in m i t « 9 a » 9«2 •D4 9.9. 

fht prtatntod is T ^ ^ 9.1 oboii %hm% tbo Bltrocoa 

ftppXltatioB y«ottlM la aifnlfltant llBtsr InsTtaao la tbt 

lti«th tf fruit. 

ISit applltation of pboapborua aad potaaaiua AIA aet 

aiiBifltaatly iatvtaat tbt Itaftb of fralt, Ibt inttraatiea 

tffttta of SP, VKt PK aaA IPK atvt foimd to bt aoa-alcalfitant. 

9* /tTfPgf ^ f ^ M i m ^ < 

fbt 4lata la vttpttt of avtrafo utifbt of fruit avt glyn 

ia Tablt 10.1» 10,t oaA 10,9• 

Oa ptruaal of tbt iato flirta la ttblt 10,1, it la obatrpti 

tbot tbt altrflfta applitatioa vtoulttd ia alfalfltoat liatar 
I 

iatrtaat la mmrwf wtlibt of fralt« 

It la obatntd froa tbt data gi^n la Tablt 10.1 tbat tbt 

applitatioa of pbotpborut at botb tbt ItTtIt alfBlfltantly 

iatrtaatd tbt aTtri«t atifbt of fruit aa toapartd «ltb atatrol. 

mm'nTt ^ t b tbt Itrtla wtrt at par aitb taob ttbtr. 

It la atta froa tbt data prtatnttd ia lablt 10.8 tbat tbt 

applitatioa of potaaaiua alat tl<alf Itaally iatrtaatd a^rati 

fruit «tl<>it, mt K̂  ItiPtl aiipiifltaBtlf iatrtaatd aTtragf 

fruit vtlcbt ovtr toatrol but at par vltb Itvil, fht 

ItirtX aaa at paor altb toatrol. 

P : ' ) 



ffaU* 9 t mrnn ItqgM of tlM fruit is ea ittflu«Mt« 
varylog IffvXs of R» P and I 

5T 

ToVlo 9.x UtTOfo* X fbeaptaomo 

p/» h "5 
Iftaa 

5.721 

9.T78 

9.894 

9.887 9.981 

9.9i9 «.198 

9.9«1 (.284 

6.499 

6.970 

6.940 

6 .0U 

6.119 

6.160 

MMA 9.784 9.998 «.194 6.922 

tablo 9*2 ntrocoB X Fotaaaiua 

M/W «9 
M s 

«0 9.717 

9.812 

9.824 

9.919 i.lOl 

9.994 €.192 

9.940 S .UO 

6.466 

6.986 

6.914 

6.091 

6.196 

6.097 

maa 9.784 9.998 <.194 6.922 

9.5 Rioopborua x Petaasiua 

'o ^2 
Mas 

9.991 

1.070 

6.012 

4.071 

6.149 

6.124 

6.190 

6.199 

6.199 

6.091 

6.196 

6.097 

liiaa <.QU 6.119 6.160 

CJD. at 

1 

0.099 

0.192 

? K IP 

0.047 0.047 0.099 

M.S. 1.8. B.8. 

n 

0.099 

I .S . 

PI m 

0.089 0.169 

1.8. ».8. 



10 t AiPtz«ff of tmit IB g iniliMBMd 
tgr TttxilBg I«wl0 of It F anA K 

38 

taUt 10.1 ntroftB X Hiotpbom* 

«2 >3 
MBB 

' 2 

68.«77 

69.491 

69.439 

70.10« 

70.534 

70.615 

71.M4 

71.074 

70.872 

71.209 

72.580 

72.154 

70.282 

70.920 

70.769 

W M 69.201 70.418 71.030 71.980 

T«bl« 10.2 IltreffOB X BotBMltts 

I / I »0 »1 »2 
MIBB 

«0 

«2 

68.847 

69.292 

69.904 

70.250 

70.659 

70.349 

71.010 

71.101 

70.979 

72.004 

72.138 

71.798 

70.528 

70.787 

70.656 

•laa 69.201 70.418 71.050 71.980 

teUt 10.3 FhoBpboxuo JE POMBIBB 

I/P % »1 »2 
vtu 

«0 

«1 

«2 

69.998 

70U22 

70U27 

70.808 

71.020 

70.932 

70.777 

70.920 

70.610 

70.528 

70.787 

70.656 
1 

IbM 70.282 70.920 70.769 

IT ? I »P II FI IWt 

8.S, • 0.077 O.OiT 0.n«T 0.154 0.X54 0 . n « 0.152 

O.U. lit 0.213 0.189 0.185 0.371 1.8. 1.8. 
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llif ptruMa tiM ««t« fiTtB in M l f 10*1 IMnmU t M 

Kbt BP iBtamUOB •UttlfiMBt. mf lllciM*t ««iillt 

Pi flruit in I9P1 «bi«li slffiilMBtly 

•npivler to all ttbtr XF eoaUMti^ns* Dit lov««t •mrmgp 

vfiCbt of FRUIT ebMrv«« 1B I^Pq oot^IBATLOB wbltb 

•iCBifiCABtlf iBfcrior to all otbor ffP «o«biBRtlo»«. 

Ibt iBttrMtioB cffBBt of «r» PI mBd 8PI W9r9 fBunA U b« 

••»>BlgBlf If BBt • 

4* ovr«et Tolmat of fruit t 

fbt dBtft iB rtBptot of oiPBrM* toIum of fruit «r« g i ^B 

iB TftbltB 11.2 BBd 11*3. 

OB poruMl of tbf tfata FIIRTB 1B TABLF 11«1> it la aa«B 

tbat BltroftB applieatioB rttulttd la alfBiflaaBt liatar 

iaartaat la ARTRAC* Tolaat of fralt. 

Tbf 4ata g l^a la tmW.9 11.1 iadlaatf tbat tbe appliaaUwi 

of pboapbarua at botb tbo lairala alcalflaaBtXy iBortaaad tba 

airan«f F̂Olaai of fruit aa ooap«rt« «itb aoatrol. Howavar* botb 

tba loTBla vart at par aitb taab atbar* Sba data praaaatad la 

labia 11.2 abow tbat tba appUaatioB af potaaaiua alao 

aiCBlflaaiitlap iaaraaaad tbo a^rvraft TOIOM af frait. Batb tbt 

la^la of potaaalua (i.o, K̂  aad i^) iBaraaatd tbf aiFfraff 

•alaai of frait atar fOBtrol^ baafwr* tbf^ mirf at par aitb 

aaab atbfr* 

It la fTidfBt froa tbf data praaaatfd la Tablf lt.1 tbat 

tbf RjP^ aoabinatioB aiffBlfiaaBtly iaaraaafd ^laaf af frait aa 

aaaparfd aitb all otbar VP ooablBatiaBa bat at par «itb I^F, 
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11 I Attragi ToliMM 9t t)M fmit ia si 
iBfluteofi tf T«ryi«K l«TtI« of W, 7 mwA K 

TaVLt 11*1 BltrcctB jc Hioa^borus 

»0 »1 «2 »5 
M M 

' O 
• 5 A O 

#6.(8 

66.71 

66.81 

67.21 

67.80 

67.89 68.55 

68.05 69.06 

67.97 68.67 

67.05 

67.75 

67.79 

litaa 66.16 67.27 67.97 68.68 

mtroctn JE BBta»«iiaa 

H/li »0 »f 
M M 

65.50 

66.52 

66.48 

66.66 

67.54 

67.62 

67.90 68.65 

68.C4 68.62 

67.98 68.59 

67.18 

67.75 

67.67 

M M 66.16 67.27 67.97 66.68 

11 «3 Hieapliems x Potaasiiui 

I/P ' O ^2 
M M 

«0 66.41 

67.41 

67.26 

67.47 67.66 

67.95 67.85 

67.85 67.87 

67.18 

67.75 

67.67 

M M 67.05 67.75 67.79 

If P K JKP IK ?K XNR 

S.t. • 

0 , » . at 

0.105 

0.291 

0.091 0.091 0.185 0.185 

0.252 0.252 0.507 0.507 

0.158 0.517 

R.8. B.S. 
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•eaMiMitl«B« TIm SqPq eo«Um«loii mmm •ifBilieaBtX^ leftvlov 

to ftll otter IP eoiibiaotioBo. 

Tte teto intorootioo prtoontoi is TaVIt 11.1 

vt^al ttet Mjl̂  ooBblMtioa voo oicnlfiOMitly fuporlor to otter 

IK ooaUaotioM oaoopt I^Kq ood I^K^ ooaUiMitlOBs. fte ^ Iq 

ooablnotiOB «oo inforior to all otter MK oo«1iiaatioDo* 

tte intoraoUon offoota of n anA IPX wort foniii to te 

BOB-alf aif l«Ant • 

ffte iata la rtapoot of poroontaif of fruit pnlp art 

prtooBtoA la TaUoo It.X* 12.2 aB< 12*5. 

Tte data prooonto^ la TaULo 12*1 abov ttet all tte lotola 

•f aitroite olfBiflaaBtly iBoroaao4 porooatac* 9t frait palp 

o ^ r oontrol* htmyrt ttey vtrt «t pir with oath otter. 

It lo tltar fro« tte iata proooBtol la TaWt 12.1 that tte 

f̂  Itvol algalfioaatly iaortaati portootafo of fruit palp nar 

Pj I t ^ l aad oontroX. Tte F̂  I t ^ l •rA oontrol wtrt at par. 

Tte Aata praatnttt la Tablt 12.2 rtirtal ttet tte K̂  I t ^ l 

of potaoalua alcaifloaatly ieeroaaod porooatagt of fruit pulp 

Oftr Ititl aad ooatrol. HoatTtTi tte Ij Itftl antf ooatrol 

fitrt ftt par aitb tatb otter. 

Iht IPt HI, PI iattraotioBO aaro aoa-aifalfioaat. 

e. ftyffPtMf fffff * 

fte «ata pvtatDtt« la TaUta 13.1» 19*2 aaA 15.9 tboa ttet 

tte Applitatloa of Bitrofoa, pboapborua aa4 potawlua failtd 



4f 

fmhU 12 t lHaii ptro«iit«fff of fruit pvly m iaflMMtA 
If UyU mf 9« 7 noa I 

fiftblt 1t«1 Sitrotts s ?lio»9lioru« 

P/B 
h »1 % •taa 

8fl.2i9 88.667 88.760 68.699 68.641 

88.719 89.107 89.997 69.?92 69.102 

'2 88.099 88.909 68.696 68.929 68.674 

MiaB 88.996 86.692 66.964 89.009 

f«U« 12.2 BitrotiS z Petassiaa 

«/B «0 »1 "9 
mtrn 

>0 88.2(6 88.707 66.879 66.907 86.691 

88.699 89.009 69.270 69.199 69.090 

88.090 88.867 68.960 66.966 66.716 

Btaa 88.996 86.892 66.964 69.009 

Tablt 12.9 niO«pllOXtt« S fotMSiUM 

B/P 
A. 

'o '2 Miaa 

88.490 88.842 68.660 68.691 

88.799 89.646 88.770 69.090 
* 

h 
88.797 68.818 68.992 66.716 

rntm •8.641 89.102 86.674 

B P K MP IK K SFE 

8.B. • 0.199 Oai7 0 ,U7 0.294 0.294 0.202 0.409 

O.S. *t 99( 0.974 0.924 0.924 i.8. 1*8. 1.8. B.8. 



M l t 191 IfeftB ptwtetac* of Mid m isflMBMa ^ 
^rylqg liiPfls 9t B» P V 
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TftUt 19.x Bttr«itB M niosybortts 

P/M »0 "2 
I8BB 

1.929 1.990 1.400 1.477 1.997 

1.997 1.4C7 1.420 1.497 1.409 

'a 
1.980 1.411 1.469 1.449 1.429 

rnmn 1.947 1.404 1.428 1.499 

M l t 19.t U%r«CtB X PetBBBittB 

MUI 

1.9*7 1.999 1.419 1U49 1.994 

«i 1.957 1.410 1.449 1.470 1U20 

«t 1.994 1.410 1.427 1.469 1.414 

1 .M7 1.404 1.428 1.499 

tahU 19.9 PboBplManiB M PetBBBita 

I/P »2 IIIBB 

«0 
1.980 1.392 1.410 1.994 

1.412 1.411 1.494 1.420 

1.400 1.412 1.490 1.414 

Mi as 1.997 1.409 1.429 

1 P 1 IP II PI l?K 

8 ,1. 1 0.024 0.021 0,021 0.042 0.042 0.096 0.079 

0.9. at 3% X*8« 1.8» R.8. 1 .8 . 1.8. 
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to prodttM •Icaifitast IsflutBet en ptretoUct of m H 

in fruit . 

Ibt iatfmtieB W , jnr, JW wad IPI wtw alM 

•to«rf94 to ta Bo»-«lcBiile«iit* 

T . Biw^iitag* ef »>tlB t 

Tb« «ftta g l W B in M l c 1 4 a » 14*2 mvA 14 .5 that 

tbf pfre«Blac« of •kin M B«t • ifnifivanUy afftet«i vitk tht 

ftpplieatiOB of nitroftn, pbosplioruo onA potasoiun. 

Tb« inttMtioB «fft«tB of BP, m^ FX aaA B?I ««Tt aXto 

• ^ • t m d to bt aoB-«icBlfi«ant* 

8 . Tofil ^ H f < 

tba «ata is rtapaat of total aolaklo aalida ara pvaaaBttd 

ia TaUaa XSa* aad 

It ia aTidant froa tlM data {vaatatad is Yabla 19a that 

tbt f .SJB. aaa aigaUitaBtly iBfluaaaod aitli tba appliaatioB 

af BitrttfOB. m a mshaat f . s . s . «aa rteoidad ia U m l aad 

it vaa iiffBifiaaatly aapaxior ta aad aaatrol. TIM U ^ L 

«aa at par with B, aBd tba laiPtl H^ naa at par vitii aaatraX* 

Btruaal of tba data free Table 15.1 ravtala that f«8«S« 

vaa BiffBifiaaBtljr iaaraMd with appliaatiea af pboapharaa at 

hath tba la^la ia oeapariaaB with aeatrol. Rovaiwrt thaaa tve 

la^la vtrt at par with aaeb other. 

It ia ebaarvad frea tbi data f i ^ o ia Table 19.S that 

the applieatieB of petaaaiua at both the Itirela aifaifitaotlp 

iBoreaeed the T .S .S* aa ooapared with eoatroX. Ro«aver» both 

the l e w U of petaaaiua were at par with eaeh ether. 



M l * U I Mt*B ptmatagf of M n • • liifliita«ti hf 
rmxjlDg 9t Mp f muA I 

62 

fiibi« u a 

Wt % likaa 

10.415 9*944 9.820 9.672 9.969 

9.950 9.487 9.249 9.299 9.494 

10.294 9.681 9.699 9.699 9.817 

• I M 10.206 9.70* 9.988 9.999 

M i f 14 .a UtrOftB X PotBMilUi 

• 

U/9 «1 »9 
maa 

>0 10.407 9.900 9.869 9.691 9.999 

9.990 9.907 9.288 9.978 9.991 
f 

10.262 9.709 9.613 9.970 9.787 

Mas 10.206 9.704 9.988 9.999 

T«bl« 14.9 nioBpliortt* X ¥ot«Mitta 

'o '2 
Man 

«o 
lo .in 9.769 9.990 9.999 

9.899 8.946 9.799 9.991 

9.864 9.770 9.728 9.787 

M B 9.969 9.494 9.817 < 

I f E IP 9K ra m 

9a. t 

O.fi, at 1.8. I.S, I .S . I.S. I .8, M.t. 



•6 

fftUt 15 I IkAB i>«rMiiti«t total Mlablt 0«11A« 
ianucaofa tv w y i i g Itwls of F K 

19.1 ntroffB X IHeayiMartta 

P/I «9 
MNUB 

ao,909 21.722 21.917 19.667 20.905 

'a 

82.694 

10.278 

22.900 22.722 

21.790 21.809 

21.561 

25.194 

22.519 

21.797 

mum 81«09t 21.991 22.148 21.407 

SnUt IS .a RltroctB X Potam«« 

K/1 »1 »5 
MaJi 

«0 ao.909 

aa.oei 

20.889 

20.699 20.722 

22.900 22.194 

22.859 25.929 

19.889 

21.889 

22.444 

20.589 

22.166 

22.424 

21.092 21.991 22.148 21.407 

Flioniienui Z PotMSillB 

M/I »0 '2 
mrnn 

«0 
19.994 

21.729 

21.f29 

21.900 

22.708 

22.790 

20.512 

22.062 

22.896 

20.989 

22.U6 

22.424 

IfiaB 20.909 22.519 21.797 

1 

0.249 

P f IP 

0.21i 0.216 0.492 

m PI m 

0.432 0.974 0.749 

at 
0.C90 0.998 0.998 1.197 1.8. 1.056 2.079 
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fmhU 19*4 I MiM ptmntaff of totU. MluUt 
• • iitflttfM«4 hf T«rlpiw tivAtafBts 

io. 
TMATATS'TA 9r, 

MB. 
FMATATATS T.8,8. 

1 W o 1».79 19 hVo 20.29 

t V o » i 21,17 20 
Vo*i 

22.33 

3 Voh 
21,00 21 

Voh 
23.17 

4 V i « o 2333 22 V ^ h 21.83 

9 V i « i 
23.42 23 V i ^ i 

22.92 

6 V l « 2 20,63 24 V i « t 
23,42 

7 W o 18.33 29 20,08 

• W i 
21,i7 26 h'th 21,33 

9 V 2 « 2 20,83 27 24,00 

10 " i V o 
20.98 28 S ' b ' o 17,83 

11 22.98 29 20.83 

12 
h^oh 

22.00 30 
Voh 

20.33 

13 hVo 21.33 31 V i « o 
19,00 

14 22.90 32 
V i S 

22.00 

19 W i 
23,67 33 "S'l^a 

23,08 

1< 20,00 34 22.83 

17 » i V i 
22,42 39 « > V i 22.83 

18 22,83 36 23.88 

&•£• • 0.749 

0.2>. at 9ft 2.079 
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HM 4at« ctffartfiaf 17 ivUrmttiw pvtMntfi 1B MI9 15«1 

ia«iM«f thmt ooaUmUdD iaAuMi lii<b««t f .8 .8 . tet 1% 

V M at pttt «ltl» R F̂̂  wo4 I^P^ OMblBkUosa, fht lo«t«t T»8«8* 

wmm •^Mvvti iiBdtr H^Pq •MMnation vhleli was •IcBlfiMBtlj 

iaf«rior to a n other VF ooaMnations. 

Tto iatmttioB 9tU9%9, m aoA n fauBi to ^ 

•os-HOcBlfioont* 

Zt la eltar fro* tiw soouXta pxtoontoi i» TaUt X5.4 tliat 

tbo aiffBifioaatly hlflmr T*8,8, «aa rtooHo^ aster ^ ^ ^ ^ 

aoBUnaUoB vliieb « • • at par eosMnitloB. Ibo 

lowoat f . 3 . 8 . Boa okotrrpoA aaior ooaHlBatioB wkiak b m 

at par vitli ooaMmtloB, 9io lewtat T 8 * Baa oUatrrU 

UBflor V o B M at par Bitb 

aB4 ooBUaatiOBa. 

9. yy^ll ifl^^ll * 

fbo Aata la rtoptot of aoKity a n CIIIVB 1B fabloa l i , l » 

U . a oBl 16.9. 

It la atoB froB the 4ota p>oatBto« 1B TaULt 1 6 t b a t tbo 

Ij lovol alcBlXloantly iBoroaaod aoldltf aa ooBparo« Blth 

B̂  aBi ooBtrol. Tbo loirol alao olgBlfloaBtly laaroaaod 

aalAltj aa ooaparod B1«I mM ooatrel* HoBÔ ror* aai 

aoBtrol Boro at par Bltb oaob otbor. 

mo doto proaootod 1B lablo 18.1 ^ob ^ t tbo f^ aai 

lo^Ia alfBlflooBtljF rodttood aoldlty aa ooaparod Bltb ooatrol, 

boBOiPor* tboy Boro at par «ltb 000b otbor* 



TftUf IS t mas ptmntact of Mi<itr • • iatliMMMd 
r^TfiDg of f an^ K 
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TttUt li.X 

p/» »0 »1 »5 
Miaa 

'0 0.105 

O.OM 

O.C361 

0.096 

0.085 

0.096 

0.101 

0.095 

0.102 

0.150 

0.126 

0.122 

0.107 

0.097 

0.100 

Itoaa 0.089 0.092 0.099 0.126 

tabU li.2 UtrogaB X Pataaaiaa 

i/9 % «1 IK 
maB 

0.104 

0.091 

O.OT5 

0.105 

0.088 

0.085 

0 . U 2 

0.096 

0.089 

0.159 

0.125 

0.117 

0 .U9 

0.099 

0.090 

M B 0.089 0 . 0 ^ 0.099 0.126 

f^Ua 1C.5 FboiVborua z Petaoaimi 

' 0 '1 ^2 
mt^u 

«0 
0.124 

0.10f 

0.099 

0.110 

0.096 

0.086 

: 0.110 

0.100 

0.090 

0 . U 9 

0.099 

0.090 

•MB 0.107 0.09T 0.100 

II P I IF W Ff IPI 

S.1, • O.OOIT ©•oca.} 0.0015 0.0030 o . o w o.oots o.oow 

O.D. at 
5)( 0.0041 0.0041 0.0011 0.0065 X.8. 1.8. M.S. 
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i 

fbt Ml«ity w •icBlfl««Btly 4«ortaM4 la U M « r 

IfiPtlt of peUasiuB iB8rt«at«. 

flM <«t« pr««tiit«4 is M l t U . l Bhtm that X^Fq eeabimtloi 

•icalfiouitly iBCMMd aoidlty m eo«i»rt« vltb all etbtr 

toablnfttloB but at par «itb I^P^ and R^P^ •M^lMtioM. Tbt 

BlBlma aeldity aofl It vaa alfBi'ieaDtljr 

lowar tbas all otbar oasbiBatiena axeapt I^P^ and 

10. Bf^utlfi m m * 

Tbt data iB SB apt at of parBaBtagt radttoiac aufara ara 

prtaastad is tabla 17a» 17*2 aad 17 

m a tbB data flTta ia tBbl« 17.It It ia obairfid that 

iBTtl aifBlflaaBtly iBtrtaaad tba paraantw oS radualag augara 

aa aoapaxBd vltb aad aoatrel* Tba lawl «aa ai«aifl-

•aatly aaparior ta aaatrol b«t at par with 3«val. Iba 

Ictal wtm alaa at par «itb aoatrol. 

Oa paruaal of tha data fi'vaa la fablt 17.lt it la atta 

tbat botb tbf ItTtla of pboapborua algBlfiaaatljf laaraaatd tba 

ptratntata raduaii^ aufara aa eoaparad wltb aaatrol. Roi«a^r« 

botb tba lavala of pboapbortta «art at par witb aaab atbar. 

Tha data praaantad ia Tabla 17.2 iadleatt tbat botb tbt 

laftla of potataiua alcaif laaatly laortaaad paratntaga of 

rtdaaiac aucara ovtr aaatrol. Bo«twr» tbaat two It^la atrt 

at par vltb taab otbtr. 

Zt la obatrvBd froa tbt tabU 17.1 tbat l^P^ oaablBatiaa 

aifBlfleantIjr iaduaad aort ptraantaga rtduaiac aucara tbaa 
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r*ut 17 t mas ptTMBtat* vtiuftiBg •ugftrt • • 
infliMMtd tgr mtyim 9t f maA K 

9 M 9 17.1 mtrogta s Pkoayhonta 

p / 1 »2 
•iBB 

'o 

'a 

124130 

W.510 

13.492 

13.337 

13.812 

13.331 

13.764 

14.311 

34.096 

13.333 

13.910 

U.007 

13.316 

13.786 

13.731 

Mtao 13.277 13.493 14.097 13.617 

mroc«B s PetABB i«B 

»2 »3 
•i«a 

12.944 

13.432 

13.49i 

13.2B7 

13.440 

13.553 

13307 

U.198 

14.207 

13.910 

13.686 

13.694 

13.387 

13.729 

13.117 

IfeftB 13.277 13.493 14.057 13.617 

T«blt 17.9 IHOBpliarM X FBtBBBlWB 

M/t % % W M 

h 

' t 

13.008 

13.469 

13.477 

13.496 

13.917 

13.944 

13.699 

13.804 

13.731 

13.387 

13.729 

13.717 

Ml«B 13.3U 13.786 13.731 

0J>. 

t 

4 0.062 

m% 0.227 

f I IP W PK IPI 

0.071 0.071 0.142 0.142 0.123 0.247 

0.197 0.197 0.393 ».S. 1.8. K.8. 
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VP exttpt a^^t 'S't* V o 

•MiUMtiM «at ai'lMBtly itftrior all etbtr IP 

•••tolafttitnc. 

fbt IR» FK ana IFT listtrMtieiM f«taB« to ta 

!ioa itdttclwr wta»rg i 

Tkf iata iB rtivtet of ptr««iita(f of opn-w^vming vagm 

•rt m M d t f i in Taibl«s 18«X» 18*2 aei 18«9« 

fte dftts clT«a ie f^hU 10.x alia* tiMit all tiM thrtf 

U ^ l a of BI%ROT«B ( ! • • • aad I^) aifalfiaaatly laaraaaafl 

paraaatait of Boa««a4uaiflff aufara ortr aaatrolg ko«a^r» tlity 

vava at par vitli aaah otiiar* 

Tbart vara aa aifaifiaaat Influaaaaa of Tarloua lavala af 

pboapborua ao« pataaaias aa tiia paraaatafa of B0i>-ra4ualBi 

aufara. 

Tha lataraatioB affaata of 1IP» ?f aal XPK aaro faoBi 

%a BaB-aiffBlflaaal« 

It ffifirlff^l ffl>^»ff * 

fba data la raapaat of affaat of aall appliaatlaa af 

Bltrofaa* phoapboraa and potaaaiua OB tiM W, V, K, Ot aaA It 

aantaat af aHiku laaf ara prtaaatad bara aatfar t 

P^^yjfP < 

fba data xacardlai tba BltregaB aantaat af tbt laaf ara 

prtaaatad ia Tablta X9,l* X9.2 aad X9.3. 



T»Ut lit IftftQ pm^nttf of iioa^ttAMim Mfvrs M 
iafltttOMi ^ T T F I N G UYNLM CTF P and E 
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Si trace a x fbo^piiwnia 

I / l 
»0 mum 

' 0 4.€91 4.940 5.150 5.082 4.941 

4.904 5.019 5 . W 5.015 5.040 

4.847 5 . n i 5.089 5.052 5.045 

Miaa 4.814 9.057 5.147 5.045 

faUa 18.2 Mtrofaa z Pataaalaa 

M/W »0 ftaa 

«0 4.812 4.971 5.195 5.08C 4.999 
4*820 5.090 5.215 5.030 9.039 
4.810 5.109 5.091 5.020 5.007 

»aB 4314 5.057 5.147 5.043 

XaUa 18.3 Hieaphoma x Petaaalua 

M/f '0 '2 
Ikaa 

4.957 5.055 5.0ff 4.999 

4.949 5.054 5.097 5.059 

4.980 5.09f 9.010 9.007 

M a 4.941 5.040 5.015 

I P I V? n PK HPI 

T O . O M 0*099 0 . 099 0 , U 0 0 . 1 1 0 0 .091 O . I N 

o.r. at 95( o.irr R.S. H.S. H.S. I.S. I .s . V.S. 
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M U 19 t rnmm n m n U g * •t U U BitvoftB iafltMM*^ 
tf ^mvfim of V« P and I 

fhhU 19«1 XitrocoB X FhospHom 

P/I »0 •l »2 »9 
M B 

'o i«i9a 1.969 1.919 1.669 1.426 
V 

1.221 1.409 1.948 1.721 1.479 

1.248 1.499 1.944 1.662 1.477 

M t a a 1.207 1.400 1.997 1.691 

19.8 Bltr«8«B X potftMlm 

1/1 

1.190 1.964 1.919 1.678 i . 4 n 
w 

1 . 2 » 1.998 1.990 1.690 1.466 

V 
1.249 1.499 1.946 1.704 1.489 

MNIS 1.207 1.400 1.997 1.691 

M l o 19.9 Fliospliom* X fotaMiua 

M/f ' o '2 

C o 
1.999 ^ 1 . 4 3 7 

1 
1 . 4 4 8 1.427 

w 

1.492 1.486 1.481 1.466 
f 

1.492 1.499 1.902 1.489 

M M 1.426 1.479 1.477 

I F t IP il M 

8.B. • 0.093 0.080 0.020 O.OfO 0.0#0 0.059 

0.S* at 9^ O.OM l*8. I«8. >«8. 1.8. 

IFE 

O.OTO 

K.8. 
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Hm dmU ciTtn iB M l t 19«1. sbow ttat tb« Bi%r«iftB 

appliMtioB i««ultf« IB Blcvi'i^aB^ U B i « r iB«X«Mt iB BitrOifB 

OOBtBOt Bf obimi Itaf • 

TIM ItBf BltrOCBB BOt BiffBlflomBtlf lB«rtBB«4 vitb 

tiM BppllBBtlOB Of pilBBpllOrttS BB« potMBlUB, 

Tilt iBttnMtiOB 9 t U 9 U of ITF* KI, fl BBi m VBM fBOBi 

to bo BOB^lfBlflOBBt* 

Hiogptiortto I 

Tbt <otB IB roBpoot of phoaphoTBB eestOBt of tbt Itaf Bit 

fiWB IB fBblOB 20.1» 20.2 BBD 20.9. 

It is obBorT«« froa tim M m giy^n 1B ToMt 20.1 that tbo 

all lOiralB of BitrOftB BIGBIFlOBBtly IBORTBBOD tbo lOBf P eOBtOBt 

BB eoflporid vitli eoBtrol* Hoiw^rp tboy m n mt pmr with OBBII 

otbtr. 

It IB ELOBT froa tbo U U GIRTA 1B TBBU 20.1 TBOT l«BF ' 

BtBtUB «BB 1BBTCBB«« «ltb tbt BppllOBtlOB Of pbOBpbOTttB. Botb 

tbt ItTolB of ptooBpboruB BlgBlfltoBtlj InnrtBBtd tbt Itaf f 

BtBttBt BB tOBpBrtd Wltb BOBtrol. B0*t1Mr» tbBBf two ItlPtlB 

tf pboBPboruB «trt at por wltb tttb otbtr. 

Tbt tfftot of pOtBBBittB WBB BOB-BlfBlf iBBBt • Tbt 

iBttrottiOB OfftttB Btrt BlBO ftvnd to bt BOB-«ltBlfitBBt. 

5 . t 

Tbt «BtB ptrtBlBlBC to tbt pOtBBBlUB tOStOBt Of tbt ItBf 

MN prtttntt« 1B ftblt 21.1. 21.2 ANI 21.3, 



f»¥lt to t Has ptrttnti^t •f Uftf yhoapliortts as 
laflutiwH ^ TAiyiiC of I 

H 

fftUt toa ntroffB s Ili»«plmm« 

P/I Miaa 

'o 
0.590 0.421 0.49< 0.486 0.424 

0.442 0.912 0.950 0.997 0.909 

0.4T7 0.924 0.946 0.992 0.929 

IHAB 0.496 0.461 0.911 0.90« 

M l t <0.2 Hitrecta s Potaadtta 

«1 h »9 
«iaa 

>0 
0.#35 0.47i 0.492 0.496 0.479 

0.424 0.499 0 . 9 a 0.91« 0.490 
f 

0.490 0.482 0.921 0.909 0.469 

MMI 0.451 0 .4M 0 . 9U 0.90i 

tO.9 Fboapbarua x Pataaalaa 

^0 # 
'2 

Miaa 

«0 0.419 0.494 0 .9U 0.479 

0.419 0.919 0.959 0.490 
f 

0.457 0.901 0.990 0.469 

0.424 0.909 0.929 

B f E IP III PI 

X 0.009 0.006 0.006 O.Oli 0.016 0.015 0 

C.p, at ^ 0.029 0.022 U.S. 1.8. 1.8. K.8. V.8, 



n I Iteui i^ivtBtMt lt«i K infliMBMd ^ 
w y i M I m l a ef Bt F aai I 
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tl.l Iitroc«a X Fliocpiienis 

I /l »0 »9 
mas 

1.698 1.818 2 .tU 14199 1.890 

1.698 1.992 2.298 1.800 1.927 

1.688 1.918 2.197 1.794 1.884 

M B 1.699 1.894 2.217 1.891 

M i t a .8 

»0 >2 'S 

>0 1.942 1.705 2.021 1.727 1.748 
w 

1.699 1.946 2.299 1.899 1.999 
1 

1.797 2.092 2.996 1.908 2.018 

lltAB 1.699 1.894 2.217 1.891 

M X « tl.9 Hiesplioara* z FotoMlua 

'o '8 
Wfm 

>b 1.799 1.772 1.718 1.748 
W 

Kl 1.904 1.997 1.909 1.999 

«8 
2.006 2.012 2.096 2.018 

M a 1.890 1.927 1.884 

w p I IP Wt fl iPI 

0.05t O.C2t 0.028 O.ON 0.096 0.048 0,096 

0.089 ir.8. 0.077 «.8. 1.8. 1.8. 1.8. 

8.B. 2 

0.9. mt 31t 



98 

It ia e)»Mrf«d fro* tli« <Lmtm pr««tB%ti im fmbU 81.1 

that tb€ ItTtX •l<Blfi««s%]y lB«xt«s«4 Itaf K eonttnt ei«r 

Bj aB« e«iitroI. fbt I, ani N, Irnlt tlfiiiiUaBtljr 

iMi«aM4 K eoottot cmpmA vltb eoiitrol» kmirtr* 

thty «trt At par witb fMb atbar. 

It 0l««r fro« tbt 4«t« ^ M o t t d is f«bl« 21 .t that 

tb« appUaatioa af petaMiaa i«aalt«« In alffalf iaaat liatar 

iatraaaa la laaf r aantaat* 

Tba tffaet pbaaphorua applioatioa «aa Boa«aifalfIaaat* 

Tba latarMtiea affaata of IP, nr. n «b4 m wara alaa 

4« Oalaitta t 

tba data la raapaat of aalaiua eontaat of tba laaf art 

CiiraB IB Tabla 22.1» AS.2 aad 22.5« 

tba data pvaaaatad ia labia 22 .1 aboa tbat tba B^ aad 

lavala iaaraaaad laaf aalaiaa aantaat aa aoaparad altb BBd 

aaatrol but tbara «aa ao aiiaif iaaat diffaraaaa batvaaa Bj aad 

Tba l a ^ l vaa alaa aicnlfiaaBtly aaparlor oirar aaatrol. 

tba aVpliaatioB of p b o ^ o r u a aad potaaaiua fallad to 

praduaa aiv alfalfIaaat affaat OB laaf aaXaiua aaBtast of abiba. 

Tba iBtaraatlona vara alaa aoB-alcBlflaaBt, 

Iba d a U la raapaat of aagaaaiiiB aaatoBt af laaf ara 

fflTaa IB Tablaa 23 .lt 29 .2 aad 29 .9 . 

OB paruaal of data ilvaa la labia 23.1» IT la obaartad tbat 

all tba laTtla of Bitrc«an appllaatlOB aifalflaantly iaazaaaad 



f t 

fftUt 22 I MiftB |>tmilt«C« 9S U9t 01 « • iBflutBMd 
m y l M •i ll» P and r 

M X t 22.1 VitTOifa s Phospbcnw 

? / • »0 »2 
M M 

2«998 5 .2U 9.761 9.670 9 . 4U 
w 

9 . U 9 9.400 9.699 9.809 9.907 

9.104 9.986 9.687 9.782 9.929 

MKta 5.090 9.980 9.701 9.792 • 

M X t 22.2 litr«i0B m FotaasiuB 

1/2 «1 
Mas 

IQ 5.057 9.990 9.668 9.672 9.492 
w 

5.099 9.499 9.799 9.809 9.920 

5.159 9.991 9.696 9.780 9.490 

•MB 5.090 9.900 9.701 9.792 

22.5 Plw«9b«ni« s PoUBBlwi 

M/f '2 
M M 

IQ 9.419 9U91 9.449 9.492 
w 

9U01 9.978 9.981 9.920 
f 

h 
9.412 9.511 9.948 9.490 

9 U U 9.907 . 9.929 

1 P I BP m PK RPI 

• • I . 1 0.046 0.099 < 0.059 0.079 0.079 0.068 0.197 

0.127 2.8. 1.8. I.fl. 1.8. 

M ' • \ 

mi 

f- i • 



<0 

13 t fitoan ptfiNiiit«i« of UBi M«iit«luB m laflucBOti 
%f ymrfiim Irvils of I , ? oed I 

M l o t ) .l Ritrccon z Pboopborao 

? / I »1 »2 
MiOB 

»0 C.509 0.429 0.433 0.438 0.399 

0.371 0.440 0.434 0.471 0.429 

'a 
0.394 0.429 0.448 0.429 0.425 

MtOB 0.35a 0.431 0.438 0.443 

fm«U t3«t XitroetB X PotoMitts 

H/I •l >2 »3 
rnmm 

*0 
0.360 0.415 0.4€8 0.44i 0.422 

w 

*1 0.373 0.434 0.459 0.471 0.434 
• 

0.341 0.444 0.387 0.411 0.39S 

M m 0.358 0.431 0.438 0.443 

fablo 13.5 

\ 

PtiotpboriM X Fo^aaittM 

I/F 'o '2 
mrnn 

>0 0.379 0.453 0.435 0.422 
V 

0.418 0.453 0.432 0.434 

0.399 0.381 0.408 0.396 

Moa 0.399 0.429 0.425 

11 ? I V? Wf PI m 

8*1* 1 0.015 0.013 0.013 0.025 0.025 0.022 0.044 

59( 0.041 I.S. I .S . 1.8. I .S . 1.8. I .S . 



61 
0 

tbi Uaf wcntvluw e^ntvat ttOBiArti with ooBtrel. H«f»tiPtrt 

B v̂ anS X| «tr« at par «itb ••ob etbtr* The ap^ioatlea 

plMaphorua fti4 potaMiun aot ciT« any •IgBifitwrt vttpaBM 

is Itaf It ••BtfBt* 

t BffPf"ff W T ^ f"* f f m i f f f I 

• ) Pfffp«p«fff f u m t 

Tbf vtspoBM to Bltroc«B va* SouvA BlfBifiaaBt at llBtar 

ItTtl wliila Naposat to phoapborua asd petaaalua «aa fousd 

aicBltiaaBt at qua4ratia ItvtX* 

fba FOTBUUI uata art f l ^ a IB Cbaptar 111 aai the 
i 

•^BatloBa ttma fltt«4 ajrt fiVfB la Tabla 24* ftM par««ioM 

flal4a art praacBt«« la labia 89 aad tba a u m a art bImwb la 

n i . 9 , l « aB« 

fba data prtaaatte la »iUt 25 aad fIff .5.1 abow tbat tbt 

yiali af abiku iBanaata a^tb iaartaalaff laiwla of altrcita ia 

liaaar ovdar* 

rroa tbt «ata prtatBtttf ia fttblt 29 aBinff*9.2, it ia 

altar that afttr rtatbiag a atrtain aaziaua Itvtl at a partitalar 

4aat» tbt yitl4 dttrtaatA aitb furthtr iatrtaat ia tbt iaaa af 

pboapbarua* 

It ia abatrvtd froa tbt riff.5.3 tbat tbt pataaaiaa alaa 

abavad aiailar jritlA rtapaaat aa tbat of pboapborua. 

Aa tbart ia a Uatar trtB4 for tbt rtapaaat af aitrtffta 

it taB bt tasaludatf tbat tbt yitld of tblka aaa bt 



€2 

24 I LQTT*tioa« twr fittinf X99p9mm e n m * t9 
•ItrogtB, pbMfborus • M petftwiwi 
f«rtllisa«lM 

XrtAtMBtS AiSpOIlM •qtt«ti«B 

Kl«rog«B 

AeapiMnui 

T • 5*7ei • 0.008097X 

T • 9*100 • 0.00S209Z * 0.0000019X^ 

MamIIUI T • 9 .M9 • 0.00t009z 0.0000014:1^ 

S9 t mwA fUU9 ( k i / pUnt ) 

fvtatstBts C t e m d j i t U mtflotffi jltli 

io.o kg) 

BX 

•2 kf) 
B, (1.8 l«) 

3.918 9 . 7 « 

4*928 4.988 

9.879 €.210 

7 . m 7.499 

fQ (0.0 kg) 

(0.« kc) 

P^ a . < kg) 

9.100 9.100 

9.990 9.997 

9.759 9.879 

lo(0*0 ki ) 

K^ (o«« ki ) 

K , a . f k i ) 

9.2C9 9.2<9 

9.947 9.9f4 

9.987 9.<99 

MU H 1 • <eM« ef pbeaykont* MA p«taMi«« 

y«rtiUi9r tUarat Optlaua 40M 

Tliot^orua 
Mmmium 

0.491 
0.984 



Fig.5 : RESPONSE OF CHI^KU TO K, P AKE K FERTILIZATION 
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Fig . 5 . 1 : NITROGEN 

Y = 3,766 + 0.002037X 

0.6 1.2 1.8 
NITROGEN PER PLANT (kg) 
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F i g . 5 . 2 : PHOSPHORUS 
8 

7 

6 

Y=5 .100+0.002209X-0,0000013x^ 

0 0.6 1.2 
PHOSPHORUS PER PLANT (kg) 

3 

2 
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F i g . 5 . 3 : POTASSIUM 

Y=5.26 5 +0.002 005 X-O,0000014 X̂  

° 0,6 1.2 
POTASSIUM PER PLANT (kg) 



iBtTCftM« <iirth«r ttaroufli immm—d appUefttlen ot 

TbtvffoMt it not pMsiVIf t9 «9rk mit optlaua of 

TIM ««U 1B of optima 4o«fo of pboapboruo fti4 

poUaoltaa «rt «lir«» i» tfcM.o M . It ! • oUorfod ftpo» thf 

M U eoi»»i«o»lM tho of olBflo wiporpboophoto 

mwi mawimU of potaoh ot llo.9»A ond Ro.Ta/- por quivtal 

(roto oxiotii* ot tbo tlao of fortilisor •ppliootioo) 

Mopootivoly ond •olliav aorkot prioo of obiku ot Ho.9*9 por 

kg of fruit* tbo optima 4oooo of pboopbonio oai potoaolua 

aorfcoA tut to bo 0.491 oad 0.964 kg rooptotl^ly por pUivt. 
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Sh« rtsult* prtMBM is Gtepttr XT in rttptet of grovtli* 

Y L F U Y fruit quAli^ and L««f lutricBt •totua of OHHEU, W R * 

•lolipom* • • iiifliMBOO« ^ lovtlo of Bltrccoo, 

pHeopbomo onA potmlua 41«eu«M4 bort is toiof • 

Z gfffft ^f nl^ycgtB t 

Iho •UnlfitoBt fOBulto 0b%aiB0« ba^ that «bt 

appliootion of Bltrogta ROIIA%O« 1B IAOROOOO IB frontli IB 

MOPOOT of BTOB^irtllt lMltbt» OPFTOH* FOLTTBO of plOBt OBD 

loof art* of oblku ploBt • • ooapovod ultb BO BltroffOB 

appliooUoB* Sit bicDtot TfcotatiTO grtrntb mo oboorvod mt 

tbo Bj (X«a kg) Xrvol of BitrogoB mppXioatioB, 

SlBlUr oboorratioBB iB'tbi I B O M M O IB tbo Tofotatlw 

growth of tbo pXoBtt «ltb tbo oppXlootloB of BltrogOB bob 

Botlood tor Aroro (X969) IB OBD Bii^b fX. (X975) IB 

•oflfo, 

fbo jioXd of obiktt iBoroBBOd vitb Bltr««OB oppUootloB. 

TotBX jioX« (iB l«) i8«E«BBt4 bf 85.78» 49*95 oBd 95.94 por ooBt 

wltb K) (0.« ki), % (X.S bi) oBd H3(X.8 kg) XofoXs of altrc«o» 

roopooti'iBXf ovor ooBtrol, vrblXo tbo fruit Buabor iBorooood bf 

n M * 4«.X4 OBd 88.35 por ooat iB (©•d kg), (X.2 kg) oBd 

(X.8 bf) XtirtXo roopootiToXj. 

AXo« Bitb tbt iBcroBBO la Boabor of fmito wad yioXA (kg) 

por plOBt, tbo frvit oiso oaA aiporogo voigbt of fruit aXoo 

iBorooood duo to BitrOgOB l^pXiOOtiOB. 
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^Mlmr iBtTCAM ia ylf M with aitrocta «ppll«i%iM 

teTt WtB rfpor«t« ^ Tlvarl si ftl. (1960) is fuftf* «b« 

8bw«f (1977) 1» 

lB«rtaM in yitl4 of efalku «tt« to nltrc«tB ftpp««r« 

bt a Minly 4m %9 tiigbtr plaat ffrovtta. flit nltroftB 

iipsaitatlea produe«4 eovt grovtli auob bticbt» 

leaf art* «B4 Toluat of plant vnr aoBtrol* Tlila aifht h»m 

LBAR«AA«4 TBE SYETBTAIB of FOBD wiaeh algbt teirv BFTA 4LTIRTT4 

to liicli«r fruit predaotlea. Tbt iB«rt«s« la yi«14 bIsb apptara 

to be «aa ta iaartaat la avtrago ««i«bt of fruit «B4 ambtr of 

fruita par plaat* 

IB tho piaoont atwiioa. tbi fruit quality ia raapoat of 

aaWity augara iaproirad aftor appliaatioa of 

Bitrofoa «boa i t «aa applif4 at BO«iua kf) Iti^l "Hil* 

at bifbtr (l.« kf) l«tal tbort «aa tfatarioratioa of fruit 

quaUtp. bifhiat (22.U9 par aoBt) aBd rt«uaiBt 

aucara (14 ,057 por atat) aara obaartai at ( 1 . 2 kf) laiwl. 

Ibora aaa raduatioa ia aafl ra^ueiac augara at B3 

(1*8 hg) 1 *^1 aa aoaparfi aitb MdiuK lovtl of Bitrogaa. tba 

ptreoBtaio aai4itp iaaroaaoa at I , (1*8 kf) aad B, ^^ 

l a ^ l a of BitrflffB. Tba paraoBtaga of fruit palp iaaraaaoi 

vitb tba aitrogaa appliaatiaa. Tha appliaatiaa of BitrogiB 

faila4 to produoa aay aigaifiaaat affaat OB tba paraaataga af 

aaad aad paratBtaga of akia of fruit. Tba fruit quality 

iapravoMBt iua to BitrogaB aaa ba axpaata« oaly up ta aartaia 

Uait. 

\ 



M 

X«pr«intatvt iB fiuit 4utllt]r m s soUttd ^ SiriiPMtaftt 

»ai Vtttbftppft (1972) in Comrf MBD«RIB» Tbt inev«aM 1B yitli 

<ttt mf:h BItractB appXieatlBB BBA i«ttrlogr*%iBB Bf fruit 

quBlitf VBB rtport«4 by CbltkBTB t^, (X972) iB c r ^ B . 

TIIB iBtrtBM iB BBiiity vith BitrOftB BppliBBtiOB taS btBB 

r«portt4 by ArutyuByftB |1 (1964) ftai X^Mi (1972) iB g n p t B . 

TIM I BtatUB of l««f iBtrtBBtd witb tbt BitrOCfB dOBfB 

iB liBtAr dr«tr« Tbctt fiBiiagB art is BOBforaity witb tboM 
I 

Bf aiBBBl maa MotirBBBBi (196B) is gUBTB BBd SUfBdt (1977) ia 

pOBBgrBBBtf « 

Tb« BppliBBtiOB of Bitrocta BlBO iBOrtBBtd iBBf Pf I* 

Oi BBD « BTBTUB. ZB pbBlBB, SoAbtt fl oji. (1975) rtpor«t< 

tbBt «bt foliar P eostoBt «BB iBtrtBBtd witb B«4od P aad I* 

CbriBt Bad UlriBb (1994) obatrffd tbit tbt BdditioB of Bitrogta 

to iraptB Bot oBly rtoBlttd ia bttttr TiBt grovtb Bad bi«btr 

prodattioa but attuBlly iatroBBtd potoBOiuB ooottat of tbt iriat* 

fbt tfftBt of aitrotta appUoBtioa on loaf BalBiaa ooBtoBt 

was BOtiBBd bj Batil (197B) ia gwrm and Kijj^r (1972) is 

craptB. Tbty obBtrvtd tbat tbt loaf Oa iaertaBtd dut to 

Bitrogta appliaatioB. 

Ibt applitatiBB of aitroffta BIBO iatrtaBtd tbt Itaf 

BtatiiB, tbtBB MBultB wtft BiailBr to BB obtaiotd by CbapMB 

(1992) in BitruB aad fatil (1978) iB guvta. 

Tbt rttiatB obtaiatd ia rtopttt of cr«wtb» yitldt fruit 

quality aad Itaf autritat BtatUB art ia liat Bitb tboat 

obaarvBd >y Kaablt (1960) ia bit BtuditB in 1978-79 in tbiku. 
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OetMura (1940) rtp«rt«4 1.07 ptr «tiit It la ebllw U U 

«B I eoatCBt. UwlbU (1960) vtperUi f l.it 

p«r l«af R dptiwui. Th« vaXvt* la tbf 

pMMBt stttiita art a^ut tte aaat* H m w r « tbty ara 

aaaparatiwly blgliar ta tlioat raportad ^ Ootnxa (1910). 

la tba piaaaat atotlaa tha iMaaflaial aXfaata of altroitB 

appliaatiea appaarad aaialj <aa ta laa altracta atatua af tha 

aail. Iba aaiX analyala teta givta la Appaa«li-Z alMv that 

aaila an whieb tba axparlaaat w«a lai4 aut aara law, is 

attracaa aantant* Ib aaal^arM aoBa* tba aaila ara ganarally 

iafiaiaat la Bitrocan and tliarafort tbay raapaai «a altragaa 

ftppliaauan. Tr^m tba pvaaast atuAlaa* it iiaa obaarvaA that 

!«• k« « par plaat caira aara yitU* Tliirafort, a daat af 

1.8 kf I par plaat par paar appaara ta ba optiwui, -

n Iffaot of ghoapbarua i 

Iba raaulta abtaiBad fro« tba praatnt atatfiaa iaAiaata 

tbat tba baigbt, apra«A« laaf araa aad Talaaa of tbo plaat 

aiSBiflaantljr iaaraaaatf vitb pbaapbaraa appliaaUas. Tba 

aaxlwa frovtb aaa raaoeriai at U r ^ U Hoaa^art tbava «aa 

•a prapartiaaata iaaraaaa ia groatb vitb bigbar laatl af 

pboi^bonaa (f^)* 

Iba raaulta ara ia barMBi aitb tbaaa af Plaiiiag (19il) 

aba abatrvad Tigoraua TIBO graatb vitb pbaapbaraa appliaatiaa. 

aiBgb (1979) abatrvad ttwt laactb af taraiaal abaata iaaraaaai 

vitb ? appliaatiaa ia AUababai Safada guaipa. 

It appaara froa tba raaalta abtaiaad ragardiag groatb 

af abilni plaat tbat tba appliaatiaa of pbeapberua at laaar 



(O.i ki) I t ^ l btMfl«Ul. 

Tb« yltltf tiff s in MntOj InmAMd vitli tbt applltfttioii 

•f pboapborut. Tbt m u ^ r of fruits iaortMcd ^ 19*15 and 

12.9< ptr MBt aadi tli« yitli (kg) i » m « M « bjr K . 2 7 siid X9.lt 

ptr MBt «itii kc) Mid (l,t k«) Itwls ef pliosplioxiM 

rtsptetlwly o fT eoBtrel* A t avtrH* *B4 Toluni ef 

tiM fn&lt mlw iD«rt«M« vitb pliosRiionis applisatioB te«par«4 

to ••Btrol* 

TIM rtsttltB art i s acrttBiBt with tht f ia«ii«B of Arors 

OB« Sli«]i (1970 Toootio i i oj.* (^979) ia gmm who o^otr^d 

ffood roopoBBt with plioBpborttB opplioatloB for iBorooBiac tht 

yioK of (uow* 

Tbo roottlto obtolBod is rospott of fruit quollty obov 

tbot f •S*8« OBd rodttolBf ottcor ooBttat iBsrtaMd with tbt 

•ppUaatioB ef phoapborua* Tho pulp pereoBtaio 

iaareaaod at (0.6 kg) loval ever ooatrol aad alee (1.2 kf) 

l e ^ l . tlitoa flBdlBga art la acratatat vlth tbeaa of A r m aad 

flam (19TE) , liaotia FL SI* ia ffuara, who ebatrvad 

aastaaa produation of rtdaoiBg augara, total augara. 

aaaorbio aald aad poatia aoBtoBt witli tbt appUeatlaB ef 

pboaphorua. 

Itoa pboapborua aonttat of tbt loaf laazaaatd altb tbo 

pboapborua appllaatioB. Slallar raaulta atrt alao obatrvtd 

^ Rat at aad KOo ( 1 9 N } ia erai«t« Fatll (1978) la gaa^ aad 

Sbtaia (1977) la poaogranata. 

Ia gamral* it «aa obatnptd tbat a loatr (0.6 kg) doat 

wmB optiaua to obiku abilt tbt bigbtr (1*2 kg) doat of pboapboraa 
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^tttiUty M 9o«p«rtd with r!| hi) 

The •oils 9S art A and minis art gtatmlly 

kifb la pboapiiatc* Ibt lowtr UipvI of pbdcplierua « m fouiiA 

Mfficltnt for tho ylant aai thoroforo, tboro BO vtoponoo 

to klffbor lo^l* OB tbo othtr IMIB4 it M adwroo offoot aB« 

tlw yioU W 9 r«4uotd. laviao (1980) did Bot Botioo VtBOfioial 

•ffoeto of bichor lo'vtl of PBOOPLIORBO (1*00 Icf/plaflt) OB growth 

and yield* » oloo rtportod roduotioo is yiold with hightr 

dooo of phoopbortto* 

Tbt Itof f ooBtoBt of 0*509 ptr ooBt wao optiauB vbiob 

ooaparatiToly bifbtr tbaa that mporttd by Ootaaro (19iO) 

Bbo roportod 0«99 por ooat loaf P 00Bt«Bt« Raablo (19iO) 

rtportod 0«49 to 0,99 por ooat loaf P ooatOBt. 

n i Sffoot of poUaoiaa i 

Froa tbo rooulto obtaiaod, it io oTidont tbat tbo 

applioatioB of potaaoiua bad boaofioial offooto oa fireatb, 

yiold aad ^uaUty of obika aa ooaparod aitb ao applioatioa* 

IB tbo pcoooBt otttdioa. tbo applioatioB of potaaaioa 

•icaifiaaatly iaoroaaod tbo boicbt» loaf aroa aBd Tolaao of 

tbo plact* Ibooo fiBdlK«a aro ia baraoay aitb tboao of 

I^ratUoa (1969) ia oitruo aad Batil (1978) ia fiiaw abo 

ohmnm€ iaoroaaod groatb of plaat by potaaaiua applioatioa* 

la fOBoral, tbo roapoaao of plaat to potaaaiua applioatioB 

aaa aotiood aaialy up to K̂  (O.d 1«) loTol vbilo at E, (1*2 bf) 

loirolt tboro waa ao aifaifioaat iaoroaao ia grootb of plaat aa 



TO 

•oapimd with K̂  (0.6 kg) 

flM teta of toll Mwlysls prtMiit«d io ipptndlx-X 

•ho* that tb« Mlla vtrt rl«li in poUssitta. Hit pottfsiua 

itqulrtMBt of obiktt pUnt wd^t b«Yt bota folfiUoi with 

tl« lo«tr (0*6 kg) lovfX of potMoiuo* tUtro BO •Ifaifi* 

toBt foapoBM to hicbor (I.S kf) lo^X is ooaporloon vitb I m r 

(O.C It) XoTol of p9tm99ium on irentb of obiku plaot. 
t 

Tbo ftppliootion of poteaolua foan4 boMfiolal 1« 

iBoro«oii« tbo yioXdI. Tbooo rooulta oro i» oosfmity vitb 

tbooo of Mfcrtla (1973) oed Booot OBA KOO (1975) la oitruo, 

Cbottgttlo (197() la poMgroMto obotmd tbot tbi j ioU iaorooMd 

vitb tbo applieotioB of potoMiua. 
and 

no yloli {kg) iBOMaoo« bf 12.95/ 6 . U por ooBt abllo tbo 

noHbor of fruito iBorooao4 bf 12.59 oaA 6.09 por ooat aitb 

(0.< kff) oaa If (1.2 kff) lovtla roopootlTOly. Tbo o^rttfo 

aoifbt of fruit oloo oifaiflooatly iaoroMoA o ^ r ooatrol* Tbo 

j ioU 0btaiB04 at (1.2 kf) lowl nfto lowor tbaa tbo yioU 

obtaiao« at K̂  (O.f kf) lo^l of potaoaiua. Tbooo rooulto 

•TO ia ofMoaoat vitb tboao of Swltb aai Baoawooon (19il) la 

fiapofruit trooo. Tboy rofortod tbat oa low I otatuo laxs« 

aiMibor of fruito aoro pro4uoo« aa oeaparo« aitb bifb loirala 

of I . 

Ibo palp porooBtafo oigaifioaatly laoroaaotf at (O.C kg) 

lowl oiwr ooatrol aa« (1.2 kg) lowl. Tbo fruit quaU^ 

iaprvf«« k9 potaaoiua appUoatioa. Tboro «ao iaoroaao ia T.8.8. 

aad rotfuoiBff oufaro vbilo iooroaoo ia aoi4ity aitb tbo 

applioatioa of potaaoiua. Ibooo rooulta aro ia acrooaoat 



n 

vitfe tboM 9t nfliti •md BaJrtt (1977) in gvmr* and Kli«ii4l«c«l« 

(1977) iw §vmf who r«F«rtf4 ttot tut K ti^plimUw laprovi« 

tbf fruit quftUty* 

Ttot petAMiua aFpU^atUB iasrcaMi Itaf K vtatua • • 

mpartd vith M potaMim Tht I m v i m 1b l««f 

I BtatuB vitti tbf appllBRtioB 9t peteMluB !« • tttB rvportid 

hf StMl (1972) ABA fiivmti (1967) in fnpt asd ShtBd* (1977) 

iB pe«tiZ«BBte. IB th9 pVBBtBt BttldifB tlM l«ftf I BtBtUB Of 

1.959 p«r MBt obMrad at K̂  I m l «a« suffioltBt. 

(19B0) Mpertttf 1.75 1.95 p«r MBt Itaf E eoBtaot. 

IB tbt piBMBt 8tii«ita it «BB obBtrwd tHat a 4— oX 

0 ,i kf oi potaaaitta par pUBt «aa optiaiw for tlUku aa it 

laaulttd iB optiauB cravtb witb iBaraaatd proAuatioa aad 

iBproWaaat iB frait quaUty* 

If Effaat of Bitr^aa. p>aa»ti»r»a aB< v^t^mivm 

fha alaatBta pligr bb iMpartant rala ia oaBkiaatiaB 

rathar ttaa iadiTiAaalljr* QaB«rallj» tlM fruit eropa az« 

sappliaa with aavplatf fartiliaara aaataiBiBK I» ? ab* I . 

HiBaa* tba afftat ©f » . P, K aortiiBatlaaa aa frowtb, fifltt 

quality aad laaf aatriaat atatua ara «iaauaaa< balow. 

(a) gitreaaB « moaoliortta i 

fha a ^ r ^ a vaigbt aaA a^rafa iralttM of fruit iBBfaaaaA 

aiCBifiBBBtly b7 li" iBtaraatiaaa. Iba Buabar of fruita 

tatal yial4 (bg) par plaat alaa aS^Bifiaaatly iBfluaaaa* «ua 

to IIP iBtaraatioB. «Maa raaulta ara ia acraaaaat aitb tbaaa 



tl 

of m n i X and Orttr (194i) la tuqg wtM nportti thftt 

«b« iBttrMtioii ^ T V M I I 1 MID P aort tfftctiTt TLUUI «IMS 

I fto4 P WTM Mpamltlp 1» iBmaslnc produtti^tnt* 

growth* 

In prtMot •tuiif9» tbo I , (1.8 kf) 

lo^Xo I m t a M d tiM piold by 99.94 •sA 49.99 9«r etnt 

Msptotittljr OTtr ooatrol* «biXt K^P^ >2^1 

laortaMd tht j i tK hp 198.92 «b4 78.41 p«r Mst rieptetlvilp 

I^PQ ooabiMiUofi. Tb« jitli *t M̂  (1.8 kf) ItirtX 

ismmMd 4at U tte odAoi offfot of plioopliortto. 

TIM T.8.8. aii< M4uoii« m««r iiiev«aM<l vltli U t Mtiua 

(1.8 kf) lo^l of Bitrccoa ia ooaiMmtioB with lo«tr (0.€ ki) 

loirtl of plioapbenio. SoaoohkiBft a9TT) »oporto« that aboa 

aitroffa appliod ia eoahlaatioa aitli phooptionio, «kt fvuit 

•mar oontoat iaoxoaooi ia fi<. 

Tho ooaViBation of 1.8 kg 1 4 0.8 kg P par plaat «ao 

fotiaA hoatflolal ia iaavoaaim pioli aafl fruit «ualitp of ohika, 

(H) ffl^^ffi « f^^ffm t 

ftatro aao oignlfloaat offoot 8uo to IK iatox«otioB» ia 

xooptot of a^rogf TOlaat of fruit aaA pioU. Aio VK 

iatoraotioa ilioaod goaoral trong abloh «aa aiailar to that 

ohtaintd vith IP iatoraotioa. touag aiig Koo (1988) ia Ptraiaa 

Uao ohoorwd a« iaoroaao ia groath aai pial« 4ut to ooiftiaid 

offoot of aitregoa airt poUaaiaa. 
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Sit (1.8 kf) (l*a kg) lc¥fls iatM«s«« 

f ltU IBT 95t94 Art 49.95 ptr Of at Mtpfotivtlj •ontrol. 

Wbili aitf XjK^ 0Mibiwtl»B iBmrtMd tb« ji9lA hy 194.99 

79*87 ptr ofBt rtsptoti^ljr oTir i^Kq ooaUmtlM. Itmm 

MMtlH «l«arli indUfttt ttet tlif yi«Id at I , and U ^ l s 

i n m a M d Am to tbf oddod offoot of potMolin. 

Ooaoldorlng obein offooto* it oon otottd that • 

ooHkiBatiOB of l«e kg II OA kg K por plant »aa boaofiolal 

fo» bottor growth,,^^ opttaaa yiolA mi qoalltf la oblka, 

(o) moapiiortto a Potaaaiaa t 

Tbf P^K, ooateiaatloa algalfioantljr laaroaaod tbo Tolaao 

af plant aal yloM o^ir PqI ĵ ooaiklaatloa. Tbt ooaUaad offoot 

af P aa4 ic la roapoot of yloU at P^K^ aoatolaatloa aaa HlglMr 

tbaa at P^K^ ooablaatlaa. It «aa oboorvod that P aad I If 

ap^lod la oo^lnatloa ga-rt bonoflolal offoot aa ooaparod to 

ladlTldual applloatloB of potaaalua* Tbooo flatflaga art la 

barMBp with tboaf of Shoado (1977) la poaograaato abo obaorvi4 

tbat tbo ooablBod apj^laatloa of P aod E aaa bottor tbaa 

tbolr laAlTlAial applloatloaa• 

la abort. It oaa bo oonolttdo«» tbat a ooablaatloa of 

0.6 kg P • O.ft kg K aaa boaoflolal la iBoroaalag groatb aad 

ylolA of oblktt. 

U ) mraaaa a Fbo«fbMO a Potaaalmi i 

Tbo fruit oropa aro aappllod altb ooi^loto fortlllaora 

ooBtalBlisff P aaA f« Tbo proportloa of tbooo oloaoata aary 

froa orop to or op aa tbo ro^olroaonto aro «lfforoBt* So tbo 



T4 

^tMftoUX fff«t«» m •nly bt wkfB tbtM 0l««t«t« 

mn rappliti la balaiiMd propoHlea. 

IB prtMBt t M i t a * \h9 vtBulU iadieatt ttmf 

•M*iBB«ioa of X.8 kf II 4 0.« kff F 4 0.« kf X ptr plaat t^m 

•iCBlflMiBtlf hifflMr yifia tlwB all etbtr aMMaatleaa. TImm 

teatfleial affaata aiflit ^ M to tha ooaMaatloB of thtat 

alaMBta* Ttoaf xaaalta ara la aonfondty witli tkoaa of 

Fvudaata aatf MaaAoaa (1976) la aoaoaiit aB4 Shaaia (1977) 1B 

paaatraaatat aba raperta« taavaaaad ylalAa with HPX aoi^biBatlaaa 

IB aoapariaoB vltb tlMlr aaparata appllaaUoBa, 

fba laaf autrlaat Taltiaa af 1*691 ta 1.7fl par aaat «, 

0.909 to 0.997 par aaat 1.899 to 1.999 par oant E» 9.792 ta 

94109 par aaat Ca aa« 0.449 ta 0.471 par aaat m aara optiaua 

for optima grovtli aai yialA of aldku, 

? ^aaoBBa marm aid aaaaataa of fartiUaatiOT i 

Za tba piaaaBt atuliaa, tba laapoaaa af dfcllro ta altrogaa 

appllaatiaa «aa liBaar aaS tliarafara» for abtalalat tba aaoaoala 

optima «oaa af aitriCfBt tba laiiala bapoai pwaaat Aaaa aaad 

to ba t r U « . 

Tba optima doaaa for pboapboraa aad potaaaiua aara 

obtaiaaA ia praaaat atadiaa bj fittiaf tba quadratia xaapaaat 

aorfa. Aaaoidiaf to tbia attbod tba optima «oaaa of P aad K 

aorkad aat to bo 0.491 aad 0.984 kg par plaat raapaatiaalf • 

Tba abiktt plaat baTiac a aft of 4 jaara abOttlA ba f i w a 

doaa of 1.800 kg I • 0.491 kg F • 0.984 Hi I par plaat par jaar. 
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th« txptrlMBt w laii out ««ali« 1977-78 in 4 s 9 s 9 

ranioidMA bleek Umigu ( fMterlal ) wltli 96 tftatatiit 

•«i*laaUoB« thrlM. 91m fvtatatat eoBbimUoM 

m w i v i w U M hjf taking four Itirvls of nitroc*" (O.Ot 0«<« 

l . t ftsd 1 . 8 kf) mnA tlvtt U i r t U of f«eii of pliovpiiertt* 

f«ta««itw (0,0» 0,6 •»« 1.8 kg). 

Thf prt»«Bt trial •«rri«4 out is chiku Uoak flaattd 

ia J«lf 1979 at tbt iBstraatioBal-vwi-XaMarali QrakaH af 

StpartMiit of Rortiaalturt* kktatw Ptmlo iriibi TitfTapottli, 

Raburi to fivi out as optiaaa deal of fortiliaara for abiku 

aaAor loaal aoniitioao. 

Tba raaulto oktaiaod ragaWiinf greatb, yial«» fnait 

quoUty aad laaf mitrioBt atatua aa iafltitsaaa kf vazfi^ 

lavola of St P anA I ara aamrioid btn uadar* 

«ba afpliaatioa of aitrogoa aUaifiaaatly iaaraaaa« tba 

groatb of plaat ia liaoar aHar» aanopt ia oaao of atoa girtb 

aai laaf aroa» abora atdiaa (1^) aai bigbar (1^) la^la 

of aitragaa aaxo at par* 

fba grovtb of tba plaat algaifiaaatljr iaartaaai aitb 

tba appUaaUaa of pboapboraa at botb tbo lovtla aa aaapart4 

vitb aa appUaatioa. Tba iiffaronaaa ia graatb abaraatara 

auab aa boigbt, aprta«» Talaao af plaal aai laaf aroa vara 

aat 4iffarii« aigaifiaaatlp at taa loirala af pboapborua. 



n 

fbt ffrvwtb la rt»pt«t of btlclity arta mti •Aaat af 

tha pXaat aUalfiaaatly laaraaaad vltb appliaatloa ot 

fataaaiaa* 

mgh9Bt valttM of plaat waa raaoHatf at P^K^ aaaliiiiatiOB 

la » X E iataraatlaa vidia at B^P^Vj ia I z F s f 

iataraatian* 

Tba Buabar af fruita aad vaifht of frulta inazaaaa« ia 

Uaaar axdar aitli tba appllaatiaa of altrocaa. fba afarafa' 

vaiglit aatf Tolaai of fruit aa4 fvnlt lamtb alfaifiaaatly 

iaaiaaaai la Uatar ovAar aitli altragf n appliaatloa* fba 

frait iiaaitar aaa aiffUfiaaatly bicbar at iî  l a^l aa 

aoapara« vitb 14 asA aoatral bat at par vltb 

Tba bi«baat aaifbt af fruit aaa aotioiA at loaar (O.i kg 

P/plwt) laval af pboapborua. Tba ftnalt awribar naa iaafaaaatf 

aitb pboapborua appliaatloa. BtmytT^ two lawla af 

pboapbama vara at par aitb aaab otbar. Tboufb pboapborua 

appliaatiaa at bifbar (1*2 ki/pUnt) la^al iaaiaaaa^ tba 

fruit aui^r a»4 aticbt of fruit vmw aaatr^* tbart aaa ao 

Uaaar laaraaaa orar P̂  la^l* Oa tba atbar baatf tba yiali 

at m aigaifiaaatlar laaar tbaa tbat of P̂  laiPal. 

Tba appliaatiaa of potaaaiua at batb tbo loaala 

aitBlfiaaatly iaaraaaotf tba fruit auatoar aad aaifM af fruita 

9wr aaatrol, Hifbaat auabor of fruita aa« aaifbt of fruita 

vara obaarva« at lavil* Tba K̂  l a^ l aaa aicalfioaiitli 

aupariar ta a^a Irtal* 

Biffboat auabar of fruita vaa a^aarvad at aoriiiaatiaa 

i*lli lovaat at I^Pq aatfbiaaUaa. 



n 

Im «f wtlfbt 9t frviti^ it «* • M U M 4 tbat 

lilC^*^ vtlfkit df fmlts MeoHf4 vltb H^l^, 

•ad «oii^ii»Uoii» sf fK cBd m inttntttlOM 

ft9 ffult qiuiUtj in TCtytet ot f •B.S, and Mtfottlng 

•Hgmr toBttat « m vitb nitroftn appllMtlM mm 

mmmgmn* with w nltrecfB applloatioB, Blghmmt T.S.B« mwA 

rtdiMiiV sugar •eattnt wmvm otmrnmi at la^l* Tiom^r§ 

«bi aaldilf aad Bon-rtduaiac aafftr toaUat wfrt iaartaatd 

vitli Bltr<««B atpUaatioB. Tb« fmlt quality at Uiml mm 

ffaad ahila at B̂  latal it was aligtitlf vtduetd. Tba pulp 

•eataat wmm aicaifiaaatly iawraaatd with aitrofta applioatioa. 

tbt applieatiaa of pboapborua iamaatd tba f«t«8. aad 

Mduaii« aucar aantaBt vhiXt aaidity aaa lavtrtd • faa laial* 

of phoapboruB BOZO at par witb oaab othor. Tbo pulp ooatoat 

BOB iaoioaood with Itmmr I m l of pbooybonui. 

Tbo applioatioB of potaaaiuB iaprowd tbo T«S.8» aid 

B0da0ii« BUfar ooatoat ovor oaatrol* boaowrt tao loimla 

of potaBBiuB Boro at par. fbo aoidity of pulp dooroaaod ia 

liaoar ordor witb potaob loirolB. tbo fruit pulp BOB 

BifBifiaaatly iaoroaaod Bitb K^ lovol* ' 

fbo loaf I ooatoat iaoroaaod ia Uaoar ordor Bitb tbo 

lovilo of aitrofoa, Ttm loaf » . K, Oa aad « otatuo BOB 

isprofod Bitb Bitrotoa apiOioatioa. Tbo applioatioa of 

pboapbarvB alao roaultod ia iaoroaao of loaf T ooatoat, Tboro 

BBB Uaoar iaoroaao ia loaf I otatua «itb potaaaio IO^ Ib , 
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Tbt lt«r Mtrlaiit iP»lttt« •f IMl I . t n I* 0.909 

0.93T X.W9 to X.959 I , 5.79« to 9.805 C« aat 0.449 to 

0.471 m opptor to W ouffioiOBt. 

Iko atiidioo rocoT^lOB tbo mopoiiM ool teofloalM 

•f <«rtiliMtioB rtirt*l«4 tbot tho ohika, w ioty •uaipotti* 

A •IfaiflooBt U M O T M O P O H M to aitroioa wlillf 

quadlratlo roopoaot to flioopbonio and petaaolua appUoatloa*. 

Zt waa tliua obaarvad tbat tlM ohilnt ymrltitj laUpatti 

wm» aapabXt «f laapoadii^ to altroffa toyoad 1.8 kf/pXaat 

aaA thorofoxt, for fiaUa« oat tko aooaoaio optlMUi 4oai» it 

ia Bfotaaarf to ooaduot fartbor atailoo with aitrocoa lorola 

oxoooilag 1*8 kf/pXant. 

fbo optiaaa oooaoalo doato of pboapkorua M potaaaliui 

vorkod out to bo 0.49X aai 0.984 kg/pXaat roapootlwXy aaior 

tbia oxporlaoatal ooatfltioao. Aa ttai pXaata aro yoaac baTlng 

tho af« of € yotfo at tht tlaa of oxporiatBtation* tbia triaX 

aoodo to bt ooBtiaiiod fartbor tiXX a fuXl «oat of forUXiaora 

ia appUod at 10 jtara afo. to fiad out tbf opUaua XovoXa 

of fortixiaorot It a iU bo aXoo noooooarj to fiad out offoota 

of oonataat doaoo of fOrtiUaora appUod for ooat yoara aftor 

10 yoara afo. 
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