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tm ZNHtODUCTZOM 

oottoa (OMflfpiw Bp*) ia m iM^attm. q u i T r l i l erq^ 

la thtt world. Being a prime supplier of rev ottterial Car 

tflKtile industry* i t pltifm an inportant rol« in ttoe zadiaa 

ecoQoiay. ABMIQ the ootton groifiag oountriea ia tmm world* 

Zadla oocupiee the f i r s t poeitioa i a re^peet of area* 

nreeeotly the area under oottoa ia ladia ia 7«« s i l l i o a 

hectares* out of uhidh only 2*3 a i l l l o a heetares (30?^ i s 

fiToMi with essured irrigatioa* ftamaiaiag S.3 sdl l laa 

(70X1 i s entirely dspondent oa erratic and uaoartaia raiafall 

varyiag from 400 osi to ^00 • • received hardly for a period 

of 80 to 100 days (Boade* 1992)* AO roQMrds prodaetioa of 

eot::oa* India occupies the fourth positioa after China* 

nam end oa^ with so anoual produstioa of 12 a i lHea balas 

of l in t CBastt* 1992). 

llM average yield ia Zadie i s ooly 280 kg l i a t 

hectare as coapared to the yield levels of 613* 963 and 1060 

kg iittt per hectare of USSR* vsh and Bgipt* respectively 

(Basu* 1992)* ifie low yield levels aac—silt jte iaprovaeent 

of genetic* a^^ononic and piiysiologicd aapoof involved ia 

oottoa production* ia addition to aaaegaMnt of pest aaf 

disease ooaplMi ia ipi te o f the limitations set by e l laat ic 

factors* 

'I-



Xa Karaataka* t'nm area and produetlon diaring 199CM:J1 

V M S«67 UUk haetaraa and 6*92 lakh baiaa o£ l i s t , 

r i ^ m l v a l y , with an av̂ oraga ylald of 204 kg l in t par 

haetara (Anon,. 199a)« 

Iha northarn dry sone o£ Karnat^a* oaqprJUiog 2i 

talvica iron tha entlra diatrieta of Bilapur and Ballary. 

and parta of Belgaxm* Oharwad. Chitradurga aou iiaichur 

dlstriots l8 tha soAfof cotton growing aroa. iihla aona aloaa 

eootrlhutaa 1^ par cent of «raa and 90 par cent of cotton 

prodttction la tha stata. so i l ani eUanatle oondltloaa axm 

qnlta raltahla for tha eidtlvatloa of oottoa la tiila aona 

particularly ttndtf* Irrigation, with tha advont of hi^^ 

ylaldlng variatlaa atiA hyfarlda during tha latst two daaadaa* 

Itttanalva csultlvatlMi Is balag followad to wtplolt tha ful l 

potential of thaia murlatlaa/hybrlda* ihia aaoaaaltataa 

halancad ^plloatioa of nutrlanta IndLudlng aloroautrlaata« 

Oador tha lataaalwe cropping ayat«i» propar a««;̂ ly of 

a l l aaaential nutrianta including nlcromitriantu to oropa 

a««iiMM graatar iovortanoa aa tha native ao41 aotrlanta ara 

daplatad eoatlmioualy. ihia ealla for tha uaa of prapar 

bl«Bd of aU asaantial mitriaufita throt^ ohsnlcal fartillaara, 

aanarea» aoll iMiilniants^ wloronatrieot fartlllaara» arap 

raaidoaa* biofortlUaara ete*« to aaintaln aoll fart l l l ty and 

ralaa tha yield lavela laaaifold* 
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ZiiKS* oof){>̂ r« mangatMSd, Iron* boron* 

ohlorine aro required by the plante In very oaall eraouots. 

Mevertbeleee trcm aatritlonal point of vie»» they er« 

laOiapmamaiaXm like any othar eeeentXel »acronutrjLeate« 

zine la essential for protein and anxln production* 

iron helps la photoeynthesla* retfaetion of nitrate* sulphate 

and assimilation of nltroyan* Nanganeee ie aeoeseery for 

photosyntheeie* OOj assiallatlon and nitrogen aetiiollii 

is a constituent of cytochrome oylrtaee and neoy other 

u Boroo ie eesantlal for proper rteeeleiwint and 

differentiation of tissues. Noiybdema ie ceeentiel for *•* 

eesinllation and *»* fixation* chlorine etinmletee actlvitlee 

of sane enzymes* Infiueneee oarkohydrate laetibolian and water 

holding capael^ of plant tissuee (Anon** 1986)* 

Ztt order to deal with the Merging pmh\mm of BlcrD-

nutrient dof ieiwieios* the Indian Council of Agricultural 

Research initiated an All India Coordiaated Reeaarch lohww 

on aioronatriente la soils end plants la 19S7* 

Haeag the f&icronutriente* za deCicieaQy ^ the aoet 

predominant and wideMi^reed* The soils whicdi are ooeree end 

teactwra* h i ^ ia pH (;>8*S)* h i ^ ia CeCOj Oo*&a end low 

ia orgsAc Biatter(^0*4% organic carbMi) arm the ones to 

za dafieieney (TeUur ^ ^.^ 1989)^ 



Wot much work has been doo* on thr» rMpoaa* of oottoo 

to ooll and foliar «ppXleatioB of Bderomtrlanta la thn 

country In gaOMral and in Karnataka in particular* Za 

raoant years* aeattared inatancee of reaponae of cotton to 

Bieronutrienta have been ri^portad (Maiawar* 1981 and atttgmm 

f^ jl̂ «» 1988)« Hence* in order to a«e imether yield of 

cotton can be liiaroased by thn ipplicatJon of alcronntrienta 

•ithar thzouQh aoil or tbrou^^ foliar application to rainfed 

cotton* • study naa «inderta}cnn at the Agricultural •eaiTBh 

station, Dbamad Parm, Dliar«ad (Kamataka) ^aciag the year 

1991.92 vith the following objectives t 

1* lb study t*4e effect of cu» as* iin* fe and B applied 

individually and in cowhination throu^ soil or 

foliar application on the growth and growth pari 

2* lb find out the effect of nicronutrienta on tiw 

yield and yield piriwtTs of ootton* 

3« tb study the offset of aicrontttrients on fIkm 

properties of cotton* 

4. lb conpare the relative efficacy of soil and foli4 

applieatloA of Microoutrieots OA cotton* 

S* lb study the uptake of •• PjO^ and K^O by the 

ipplioation of sdorontttriai^s* 
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XX* REVXSN or LXTSRAIURS 

Mutri«nt dtt£lcl«fio«« la XnlUfi so i l s and oropa ar^ « i 

th« iMBgmuam* In tarn lataasiymly ouIti.v«tia6 ^roas of tlM 

country, tlM da£lcieoe.lo8 of mXatomntrLmntM hmrm boss MMrultiq 

•ad poalag problsas to roallsatiMt o£ potwitial ylolds of 

crop vari«ti«ft» partloularly with tho ^dvont of h i |^ yleidlag 

wariotios and hytorids and adoption of intansive crop 

produatioa toohaologiaii* 

fhe oonsuqption of y^Mi^yo nutrienta Inoroaaad bf 

•Ifllit fold froM u i ««tMBM in 1966-67 «o ••74 ••eoaaM la 

1986«67. concunr^itly ineroaae i a tha naaaiatif iiin oi aiero* 

autrianta anpaeially sui« Ma and ' • lias taltaa plaoa (TiiklMr» 

f^ f^»m 1989)* m i s baa aaeasaitatad to doaoastratioa of 

nicronutriaat defiaelancios, ao that thaaa oaa ba indudad 

in tha fartiliaar acdiadnla tat raalising tha highaat yialda 

of oattoB orap« 

2«1 status of micronutrianta in so i l s 

2«1«1 Ooppart 

Kami ^ &!•• (1972) ohaarvad that tha ttvmllahla C« oontant 

of PCBjab soila v a r i ^ froia 0.06 to 2.6 jfgm with a aaan valua 

of 0«7S ppnu 

bladaay and Rarvall <1978) tcnad 0*2 pfiai of Ca eontant 

•a tantativa erit ical Xovel in Golorado so i l s of aaotral to 

ealoaricnui natura. 



Chakrabortlqr j t jy .̂ (1979) abs«rv«d tiMt Vm ovallabl* 

ooppw content of XSSMI soila iraried firon 0*ie7 to 2*7 9pB« 

TiMy furthor reiportad tliat aoi ls riob in orgaaie Mittar 

i M I i t f d loMHT —annt o£ avaJLlablo 

Slncli and sioc^ (1981) notleod that tha total aad 

arailable oopper content of Rajaathan aoi ls ««iy froi 17*2 to 

07«8 and 0*23 to 0.84 ppa* reipectiyaly* 

^oatii f^ a^. (1962) reported tbat <Aio 09A aKtractablo 

«mpar varied firoB 0*28 to 1.25 lyai vltli an average of 0»68 |«M. 

2*1*2 HaaqawMyt 

Mann ^ ^<. (1972) raportod that the avalliM* wammmmm 

eoatent varied frooi 1*8 to 38 ppM itith an average o< 10*54 ppn 

l a iMnJab eoila* 

Ra«fat and Mathai;>al (1981) ettnUed the availahle Ntt 

coatant of atMi h i U eoile of Ottar iradeeh which raagad from 

3*6 to 28 pfM with e seen value of 14«S pfaiu 

Jhe et a^. (1964) reported that the available Ma la 

lUiharaahtra soi le varied firon 2,09 to S.62 pfai« but tHa 

variation did not follow the phyaiograplqr of the treat* 

Aooording to Murthy and vietweMth (1987) vertifiole 

of Keraateica %rare found to have hi^^r tfiounts of 

coctraetable Ha la the raage o f 6 • 25 pp% 
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2«1«S acoat 

Iron i s moBt oamon of tlis oMtaliie •l«maata i a tiM 

•artli*« crust. Xt*s total content in ths soiis» 

froa • wry lov valus of 0*03% to 10 par eont* 

Vlots snd Liateay (1973) rtportad that so i l s oontainiiig 

2*5 pgm of iflPh SKtraetabXo iron as dsfieisnt* 2«5 to 4*S pgm 

as asTfiinsl aod aoro than 4.S gpm as 

KaBtfar and RandBaana C1974) rsvlaMd tiis stydiss ott 

iron ooi^aot of indisB soi ls and statad that total iron 

contcmt variad firoa 0«4 to 27*3 pgrn and thci avallahla ixoa 

ooatsnt vtf lad froa traeaa to 96 pfai. 

Aaaat and Kath^hal (1901) r«|iortad that availabla iron 

oontoQt in soi ls of Uttar pradash variad froa 0«4 to 8«4 gprn* 

2.1*4 ^Jnci 

Sharaa and Hoti Ranani (1969) fouoS that tolaok solla 

ara r l ^ in avallabla aoA total sine thaa allwrial so i l s of 

Madlqra pradsslu Sia avallahle sine ooastitutad 8.436 of 

t o t a l glfiOa 

Viats and XJLadsiy (1973) elassad so i l s ecntaixiiag lass 

th«i 0*5 fipa as dafieient* 0.5 to 1 ggm as a^rginal aob mora 
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Aooordlng to Kaarar mm *«nrth—i (1974) tlM 

• o i l s ooatAio3(^ fMBfliwin aiBouat of •valXabia s las mad 

•iradiilftUity 4oer«ftMd vlth profile doptlv 

JUialysls o£ Piinj^ aoils for sine by rakkar ^t j|̂ « (1976) 

rinroaled that soila containixKr I^^^Q tivmk 0*6 p|p« war* 

dafleient and 0*6 to i«S pi»i adaqoata la availahla Bins* 

Analyeing sev̂ an aoU profilaa from diff orant â yro* 

ellnjatlo raglons of Karaatalta* Vaaukl (1979) notload tha hlgtiaat 

avallabla ainc contant la aurfaoa aolX of Bidar (1*07 pgm^ 

and Khan^ur (a«67 ppa) and thm Xowaat la aub-aivfaoa aolla of 

Kathalagare (0*01 psn). ThQ avallabla Dim aKtractabla sino 

oontant in tna surface layers of Ragarl (ehroimiatart) aad 

Kallur (Jpalliiatarta) aolla n îra 0«30 and 0.36 ppm^ raipaatlvaly. 

Sarora ^ ajj.* (1983> analyalag a l l tlM U aoil a:ciaa 

profilaa from Xaportala dJLatrlet of Pimjabto raborted that 

loany aand and ai l ty olay loan aolla oontaiaad 0*28 • O Ŝa* 

0*62 • 1*06 and 1*24 » 1*52 psai of aval?.abla a-lne la low* 

BMdluBi and adaqoata cmtagariaa* raqpastivaly. 

'^^Bp*'^ S l § i s <&984) analyaad 391 aurfaea aoU a«^plaf 

fron Gird ragloa and found ttiat avallal:>la sine waa la tbm 

raaga of 0^1 to 3*04 piai indicating that 75 par cant of aolla 

analysad vara def iciont with a cr i t ical l l a i t of 0*4 pgau 



saka 21 2i* (1988) analyMd 812 eurfao* (0*15 < 

aipth) 8oii amplm team old alluvial aoil« of Bihar, 

Thesr found that available adoo ia tiMM aoila JriB0i4 

0*04 to 5*8 ppm with noaii and oritioal valuaa of 0.66 pfsi 

Md 0«6S ppa roflpoctivoly* 

Tiiiviniht ^ ^ . (1988) ootiAod no apaoific pmttMcn 

of availahl* (D'lfni CBtraetahlo) siao diatribittion varUeally 

l a tho profiloa Zt mm iaoroasing with d«pth l a ^alaipur 

and doereaslng la Farar* Oiaodlr* Jaasor aod Paraiar aariaa a t 

Kaagra valloy i a Hinaohal Prado^* Hi* availofela sine woriatf 

0.5 to 3.9 psm* 

2,1.S 

MVitr and rtviog (1945) oonaidvad aot water solidkla 

bor(»a aa a good iadaa of availabla boroa ia aoila aa i t 

QBod oorrelationa with horoo yptaka by oropa. 

Rogar (1947) auggaatad that hot aatar aoluUa boKOA 

•igjht ha of practical valua ia aelaeting araaa whara ixjircie 

f artiliaatioa could ttmut raapooaa* 

j ^ aj .̂ (19S1) raportad that b l a ^ aoila of 

Stata contaiaed 0.1 to 0*6 ppm of availabla boron* 

attaioa (19S3) aoggaatad to aaa 0.3 pfai hot water 

solubla boroa toe sandy aoila and 0*5 pgm for haavy a.jila 

aa tha cr i t i c i l lavala* 
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Za alXtnriai • Urn of Bilwr« K«id«l ^^ ^ . (1956) 

6b3«rvod that «at«c soXubIa bocoa ooataat raagad fro« 

0*3 to 2*2 psm* 

Oanfiki and M«lit« (1958) fouful that available bofMl 

ooataat of nortoal aoila oi Gujarat rangad fren 0*2 co 1.5 

ppa wiilla that in aalXaa aoila of Baroela and Sauraabtra 

tKom 3*0 to 3*5 pfsm* 

RiQfacftksiidlmrl and Datta Biavaa (1964) eonaldarad 

0*1 to 0*5 pf» :̂ f tiot vatar aoiubla boron ia aoila aa tbo 

er i t l ea l l i a i t for aoat of tha acprieultural eropa in Zadia* 

2.2 R—poaaa of cotton to aoil application of aicroniitr^i 

2«2*i on croiftlu yiald and yiald paraB»t<r« 

»atOl and Patal (1949) reportad tba bwiafieial of fact 

oC ••aBUMoa* 2iae and boron on groirtb* bud and boli fiawa 

tion of vijaya ootton (ooawpiiaa birsogB)* 

iroa tha raaults of f ie ld eaparimenta oonduetad for a 

mnbar of years on laarlean and Indian cotton varietiaa* 

IDaatur and i i in^ (1953) raoordart baaatioial affaet of acMor* 

nanganeaa and sine* irtiiXa application of aaisaiiaB had no 

affaet on yield, m&jf reported that oa tha bXaok cottoa aoila 

of Zndore (pM 8«2) copper inoreaaed cotton yield aignifioantly 

and i t was ao^ prooiaing becauae of i t s low ooet* Tha appli* 

cation of 20 lb saso^ increased cottoa yield i a 4 out of 

6 years* 
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SiagH (1961 •) inrtlcafrt that tha trMttMBt of aotkXag 

of cotton mm&Aa in zaso^ solution before nowlng* Iwd no 

influoneo on olttaMr s l n ^ o plant yield or yiold par aoro of 

aaod ootton* In thla oonnactioo* i t may ba poiatad ^iit tliat 

tha aoil in imxoh tna tr ial wan ooaductad* «aa not knoim to 

ba def iciant In sine* 

Tba raeults of t̂ ia field aaq^arioanta oonduetad at 

JUlluadar, Jkudnlana* Abohar* Hanai and Hisaar by Kaiwar and 

RandhMitt (1967) lAiovad that none of tha nicronutriantn 

ragistared a aigoifloant affect on cotton yield at Julinadar 

and biKfiiiana* bat tha 4|pplication of znso^ at 20 kg par ha 

to tha aoil at Hanai «id Abohar inrmmmA tha yialda of aoad 

cotton by 1&»&L and 19*S» to 41.1% n^pnetively* At Aboliar» 

tha racponae of fbllar «pplioatiott of znso^ at 2 kg par ba 

in ISO gallona of vatar about 60»7S DAS* «aa hlf^ily BiyiXtifm 

cant* Xt reaulted in an increase of yield by S7 par oamt* 

Sidtotantial incraaaaa imre alao recorded by both aoil and foliar 

duplication of Kn at Hanai and uiaaar* JlflAarson and Ared 

(19681 riiported that yield and niirlfaai of harveat banittttni 

froa bl#Mr levels of Nn (4.46 kg/ha) and boron (0*89 kig/tm). 

Dubey and ainc^ (1969) reported that sine in thn f 

of zikaO^ at ao Isg par ba along with nomal doeage of »• F and 

the yield under rainfea ooadiUona. Yield 

waa l i x ov«r control* However* foliar «|»ray 

tbn yield le««ls* tet not significantly^ 
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rarft Rao (19T?) reported thet soil ippliontion 

of llg» B flUKi ZB incraaaed the esed oottoa yield iqr 16» 26 and 

21 per cent* reepeetively* 

VdtBe £^ j^. (1984) reported that all the aioronatriepf 

(ZB* B« MB* Co* No ana '•) iaereaaed the yield of capaularie 

jute in the ran e of 9«22 to H^M ehile la olltoriua Jutee* 

to* za* No aad Cv looreaaed the yiold in the range of 8.21 to 

36*4 per coat* 

shacaa jQ̂  ^k* ^ ̂ 9^) ^^"^ of the opinloo ^lat j^iplioatloa 

of sine iacroeaod the auaiber of bolla per plant* boll noififxt 

end eeed oottoa yiald. Effect em plant tmlglbt, wee not 

elgnifSoeot* 

Ka8hyi«> £& 3^ (1988) observed that an at 10 

produced the aiKlaiiai dry aatt<r of all plant parte of both 

gmotypes at equaring and flowering stagee. Higher za leimlB 

Bbowed a detrimental effect oa m oonteat ia differont p l A 

or gana* 

Srivaatava end 3laQ^ (19681 reported that the 

oottoa yield incroa^MS linearly due to ^ ana za i«>to 80 kg > and 

SO kg zaao^ per ha roapeetively« Both N and aa inf luaooed 

the nuBber of bolls and yield per plant. A reeponee of 11*31 

kg and 8.9 kg need oottoa per ha due to zaso^ î jplied at 

25 kg por ha wee obeer»ed ia 1982 and 19e3» reepeotiirely* 

Kumer ana Oqpte (1989) obaenrod thet eoil ivpUeation of 

BBI8^ at 20 kg per ha vas better than foliar apray* zlne 

appUcatioa 
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ooaeeiitratioii In leavMi at flowa^lno iaatmrnMA Algqi£iOfta4.y 

with za ivplicatloiu tiam za content i a Imm— l a the fiollar 

application ««« hlgtMr tlian tlia so i l «ipliGation dui to nor* 

aetiva abaocptica and tranaloeatioa* 

2«2.2 yihra tpropartiaa 

H8g«a> 2 i ^ * (1983) raportad tba:. aalao 9Ji^ aad 

iaoraaaad tha aaad cottoa per foddaa aad l l o t gi 

ladoK and l i n t ladoa aara ao»i«icni tloant* Mificonoaira •<««• 

d a t bundla atrength and yarn 3trengtb iapirovad aisntliCKntly* 

Varma et jj^. (1984) ahowad that ^yllcatJon of micro* 

ontrianta gava soma li&reea^a la flhra yiald o£ |uta trtiaa 

appllad with R9K but thaaa ineraaaaa vara aon-aignl floaat> 

M l tha ffllcronutrianta (2a» B* iia* Cu« Mo aad i a | iaeraaaad 

ttm fibre yiald of copaulacla Jitta i a tlia raag* of 9.22 to 

S3m3% ahila la olitorius juta* Fa* za* Mo and Ca 

tha fibra yiald in tha ranoe of 8«21 &o 36,4X* 

arivaatava and Singh (1988) riipertad that 

za aignlfioantly affectad tiia glnntng par oant* l i a t 

and •t̂ :4>la length* 

A2ab and si«4Hliawij| (1989) raportod that aicronnaira 

and praaaaly atrat^jth valuaa vara aot affactad hy oiaro* 

autriant applicatioa and thara waa ao elaar affact oa aaad 

iodaa or lint parcantaga* 
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•nd stMyaglm (1969) from QalMkiatMi 

vapor tad tlMt t te so l i atxs sesd treatsaent with Cu-̂ Ô  • 

MttiiÔ  iaoTMaad th* f Ur« X«ngth of eottoa oo^parod vitb 

WK aiona* 

1*9 Mopons<i of catton to foliar application c< 

tticronutrieota 

fiollar «>plie«tiaB ia praetioad yimmmm outrlai^ 

optaka ttsroiKli ttia plant roots la raatrlotad* HM raatrlo* 

tlMi may ba diia to aitlMC plant or so i l lioltatiocuu 

Bvoathou^ ttia effaetlvanoaa oC • unit of iol lar aippliad 

Rutrlant may be hic^iar *aian that for aol i afiplloatioM 

(orar* 1977)t attaopte to anpply tha malar mitrldot 

requlranaata by foliar applleatlon ara uaiaally not auiiaaaful 

diM to hlghar rataa and rapeatad applleatlona unieh c—aa 

follaga aopr<dUiig and also baoooa aavanaiva* HoiMfvara 

ijpraylng aioroBtttfleiits oa folia«j« la a nldaly tiaad praetioa 

l a acma araaa* 

^iraying of io» za* Ha* Co* Bo and No oomiwinrta has 

•itanalvaly tiaad to pravant aatritional dlaordara ia 

eropa (Gray. 1977)* Tba ax>0t cooaaoa Aicroautrlaat daficianey 

oorractad by foliar spraying ia arid ragiona la iaroo* Rio 

aaouata of mlaro-rfiutriaata aaadad for oorraotioa of dlo» 

ordora «ra ralatlvaly leas and ooooentratloas of apn^lag 

solt^iona ara ra^iar low* lSiarafora« foliar ai»ray with tlMSO 

nutriaats ia Q£ tae much mcMre officiant titaa aoll appUoatioa. 
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Sw aost ooflBBon sal ts used io im>rayiag solutions sr« • 

•olpliatas of ! • • za* Ha* ^i snd Ng, sodlun borats aad 

aiMBoniuBi aolyMstft. ilQwsv«r« rasearoh on foUar laetiiod o< 

tmtSlimmf s^ l loat ioa i s Iwareaslag* 

2»3»i On crcifth^ viold gtnd yield paranetsry 

Atoiswet (1974) condtteted eaperiAent oa ss-OfiS «id 310 

F (both qossTPJii hiraut^i L.) at two aa^perlaantal altas 

vliere zn ^pli^a at 30 kg per ha did not affect the yield 

slgni fLeatly* Huwaver, mean yielda iaareaaed by IM 0V«r 

coni:rol« Here foliar application pcewed better (49^ than 

so i l applleatlott* l a applloetioa failed to afteet the plant 

height* oonber of tx'anehes* bolls per plant and quality 

charaetare l i t e halo lengthy GOT and seed iadas. 

•agiMMra Rao (1977) racordad higher seed aottoa yield 

due to foliar sprays of Hg (18-33X), za (29X} anA m (SSMl 

than soi l applicatiotts which gave 16« 21 and 26 per oett* 

reepestivsly* 

llfiiaherieb j ^ ^^ (198i| reported that the iasrease of 

l i n t yield ranged froai 7*86 kenter (157 kg l int) par feddea 

(0*42 ha) vith 0«29( Fa • 0.2K Hn to 9.73 kaater/fadd«k 

Witii 0«2» za« loo-seed veight reogKl tcim 11.4 to 12«4 g. 

Jfiplieatioa of iron markedly increased the 

bol ls per plant and consequently tiie yield of 

UNIVER n v LIDBARY 
arVIC. BANGALORE'S60 065. 
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Ibelbttr C1988) obs«rv»d tliat liarvMt plus at « feotal 

rat* d£ ao» 30* 40 or 60 lVacr« «ppU«d talMMiay* IneroAaad 

th« rn^an soeci &>tt<» yimic inut thare «a« no •igaifieaat 

dJUftreocQ between treataant and cstttrol yields* foUUr 

applieatlon of hanrast plus d«slayad caaturity allgiitly laut 

aot ai^iXfieantly* 

Sarour <|̂  jjL* (1988) ravaalad that foliar aMpHcatioa 

of 4% traa s i i ^ o or ia coahisiation vith ajjctura af aderow 

nutrients g<3ve the hi^^at <Sry m attar and lorgast Xaaf araa 

par plant and IIAZ* »b aigBlflftant affaot on plant height, 

numbor of flovars, squares and open bolla par plant aaci aaeA 

eottoa yiold par plant ware recorded toy a^ip^catioa of aixtiapa 

of micrcMutriwits in comhlnation aitb aithar uraa or siper 

phosphate. All foliar spraying aatariala ia::xaasaA aigni f Jcantly 

the fruit set par cant while dacraaaad th» ihaddiag par 

with ooatrol* 

Asab and Sl*Halawamy (1989) showed that applioitioa of 

mieronutrianta (particularly fa)increased tim leaf chloro* 

phyll o«itflnt and gonaraly iaoreaaed earotanoid oontent* 

Znternode len th iacreaaad with za or N s ^ t t applicatloa* 

Mieronutrieet asplieatioo had na affect on onaber of 

or aynpodia/plant but gave ssaall aoo-aignifleant iaara< 

in nuobar of flowors and open iJoUa per plant and la psr«» 

eantage boll setting* Boll wei4^ nn>A aaad iadsK and y i a i V 

plant iicraased with aicronatrient application* 
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Btman gt j ^ . (1989) obs«nrad Uiat waA yi«tl<l per plant* 

•••d viabil ity a&d MMdlinc vigour iacreaaad with in raaalng 

V rmtm audi application of Ca« Cu« Zii« Fa er Ntt* saad iateK 

incaraaMid with incraasing H rata akmg witb torn applicaticMi 

of Co* Fa or ittu 

2«3*2 Fitora praaartias 

amma j ^ ^, (1969) indiea .ad that U laiwU aad Ca 

did not a£faot tha tHacm prqpartlas t^mraaa appUatioa of 

Cu* 2B or ' • increasad tlM 2*5J( sipaa laa^th ofvar cxnurol* 

ef mioronttylapfef 

2 .4 .1 Oft gg9* t^ Y^^<^ foO /^•^<^ pMTaaatara 

ifia 4teCielanelaa of Nn ia b—t"CDet (Wallaca aad 

Ogilvia* 1941)^paaa and boroa in ttarnips wora var^ ra^dily 

oorraetad by foliar spray than by aoil draaainq. 

l a reas^aet of Ma a^pUoation to oniona« apraying appear ad 

to ba a mora afficiant raathad than so i l application (Nocall 

and DavXa, 1953)* 

Tikanda (1963) reported Uiat aoil ai;i>lXoation of za 

(10 and 20 kg/ha) gave ai^^fietfitly bigiiac groin aad fodder 

yield o£ aorghua over oontrol* iritiaraaa one foliar ay^^ication 

of 13( 2Sa was found sMparior to that aw>lied tarioa or ttirouc^ 

aoil %B far aa 9raia and fodder yialda ware couoarnad* 
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Sharma and Gi^ta (1989) r^portad that on a so i l 

eootainiog 0.4& ppm ««ftilabl« za* 25*50 kg/ha sn^^ aiyAiadU 

kroadoast oc arJJLIad e^ a fUlar ipray o< 0»9K saa«^ 

lfior«aaad tha eaad oottoa yields b>' u a » iSt 2*S « 7*5 maA 6*8 

p«c G«nt« r«aip«:tlv«Iy* 

mtra and Jaaa (S99X) atatad that anoag t t e Bfaeteda of 

*B* afsplicatlon* half aoll * halt foliar pcodisad aignl ficantly 

aoro effectlre tiXlara which le turn gave 6.6 and 8«€% hi9kMr 

grain yield of wheat than fal l so i l aiid fiill £oliar aettede 

of application* raa^eetiv^Iy. 

Mortvedt (1991) reported that oonreetion oi Va ehloroaia 

ia dooa mainly hy foliar apraye heneaee flBiX applioatiooe 

gonarally are Inetfectivs* e^eeial ly for annual eropa. 

2.4*2 Quality eharactwra 

tCacalanethan ^ â » (1966) reported that Wma^^ (both 

aoil and £oliar) tended to increade the yield of aead cotton 

la O l̂aibtttore* They obaervad that foliar aa wail aa aoil 

fppUeatioa of F«30^ ij'iduced fiaaaaae* but the stren^jth of 

fibre wee not influenced^ 

effect of N fert i l isat ion and foliwr sp^licatioa ci 

nicro-nutrients on oottoa yield and fibre quality have heea 

widely studied (Xerev. 1980>« 



19 

C1987) obaafvad tlkit wiMa tiM IS year old 

r« ĵ pc&yod vith 0*1 or 0.2^ IJOSIQ acid DIM wMk 

boior* fuXl hLxxk and agaJLn tuo vmskA later In 2 year trl«ls» 

buooh ««lght« 100 bttcry voltKtt aoA TaS osittAnt war^ imrmamA 

ane aeiilLty vss reduced* 0«33t boric aoid ganm gmm^ 

better r•stilts th&n lower cooeentratiozuu 

Mann «i:̂ ~ I'akkar (1987) reported that oranga juloa and 

ascorbic acid ooxttent IxKreasod with iiaereaaad SB ooaowitra* 

tioft l2t tlid sptrcys* 

Varma at a l . (1M7) afaowed tbat cane jtaloa quality 

and oooaoiaic viability vara • ijiiiM wtMD *traeai«d* 

(oontaining !C« s . Yo* ?m» zn^ ^n^ Bo» Mg and No) was aprayod 

at 7S (3*7S )^s/ha>• lOS (10 l^/ha) aol US (10 )CQ/ha) days 

aftor planting* 

siolok awl z i o l A (1987) indica^ad tbat -kcfiom 

•l«Man.a did not a££«ct tiie aoyl«an pcotaia con .ant* whoao ylald 

was incrda^sd by aaad yiald inaraaoo* Zho aiAoo acid munyp 

s i t ioo of ti%e protaltt rtapanflad oa tbo varioty MOTO than tho 

fartilisara* 

2»S l^taKo of H» PjOj and KJi 

Publiahfid literature on the «i££ect of different saioro* 

mitrients on the .iptake of R» Pj^i ^"^ ' V ^"^ cotton ia not 

available* However̂  titat in case of otb«r field crape l ike 

jowar* QMlberry and auofla«iar la reviewed below* 
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2 .5 .1 gptake of • 

(197S) ^33«rv«d that th* ^p^ioatioii of ' • 

Inereaaad ttm N Mptak« over HPK aloas. 

Yiawaafttii (1979) oboervod tlMt > tiptalui of oulborry 

plant waa not vary ouch influ noad toy foliar ^pray oC aioro-» 

nutrlants, but hcnnawwr Va apray«(2 plo%a iMid Mghaat. • i«»talca. 

11989) norkiag vith sunflomr indloataa 

tha Idftraat t^t^ke of V waa ol^arvad in W 1m toorao^/ha* 

in wmao^ i w i i a d traatraanta* signif leant diffaranoa 

noticed aa compared to RPK aloaa. 

2«5«2 Optaka of PjOg 

Kana (197S) indieatad that tha total Vftt^km of F̂ Ô  

«aa hifî ier in Wm iippliod traatoMuit tî an in MMC only* tiM 

diffe>raiioa battwan thai halng non-«ignifioant* 

Vialiwanath (1979) obacrvad that 2a» iin and ' a apraya trcra 

fairly hî fti in P2^s ^^'^** 

1198^ notioad noa-ai^Ofioant differ«ica la 

tha uptaka of Pj^s '"̂ ^̂  *^ varioua nicronutriant traatoMnta* 

howavar nunarically higher \4»talBa of P̂ Ô  (11*96) iiaa i a 

ao )^t/ha CttSÔ  a|ipliaation« ^iw vptaka of P waa 

fbfund to daereaaa with aoil af^lication ot zaso^* NaMî  aaA 

boTMC (8,66» 9*40 and 8.S1 k^ha* raapaetivaly)* 
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2.S.3 uptake of K^ 

Kmam (1975) indicatad that tiia t^lioatian of za oi 

Ml altlMr alona or in oombilnatioii algnifIcantly 

the total tc>taka of K̂ O par ha ovar SPK aXona* 

Viawanath (1979) obaorvad that Mtt at hozH 

(2*5 and 5«0 kfl/ha) guiwm hifl^wat uptaka of K^ foUowad ky 

foliar gpray of V«aô » 

(1969) obaarvad algalfloaat dlffa 

l a K^ v«>taka In tha whola plant (sunflower) at 60 IMS* 

fioth tha lavala of Znao^ <25 and 50 kg/ha), raso^ (25 and SO 

kg/ha), Mn30̂  (12 and 24 ka/ha> and Cuso^ (10 and 20 k^ha) 

ilMiMd significant lasreaaa In tha iiptakn of K^ with 

Incaraased appllcatlMk of r«ii>aetiv>a oonpounds* 
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ZZZ. WitmiKL AND NBTNOOS 

k f ield mipmimmnt HAS ooniuctQcl tp studiy ttm 

•Mmponnn o£ ootton to so i l and foliar o^pIieatioB of 

nutriants undar rainfed eooditiaiis* during i991->92 crasqplag 

seaaoii* on aediuB black cottoa sa i l of AiUU Otianrad taok* 

HM details of tlM flMtoriala ttaad and tmOmitpam «dQptad in 

tba Goursa of iflvaatl^tion* ara daaoribad balow 

3*1 » » w •••ill, il a i f 

9m m^mimtat was cofiduokad,ARS»i9liafWid 

(Kaniatalca) which la aituatad 4 kn to tha aaat of otMrwad 

c i ty on S3harvad « Mairalgiind road* oharvad ia aituatad i a 

the a&aurad rainfall traet of soaa ounbar 8 of ragioa»ZV* 

I t lim timiiwi is'^17* north latitude and 76 «*46*aaat 

longitude and has an altitude of 678 m ahove «M» mm Imml 

(Hflb). UMI • ! > • iMiil, oonsiated of 14 treataonte* laid out 

in ranaocoiaed hlocK deai^i with tliree replieationa uaing 

the newly releaaod taoUwono tolerant warie^ *Abedhite* 

CCtoesvpifi hirautua !<•>« 

3*2 so i l and i f characteristica 

riment waa laid out in plots 9 and 10 of 

*C* block oonaisting of aodium black elayay aoil* Ooepoaite 

• o i l aa^plea ware drawn from the ••mi^e oollaoted froB 

OOS em and 1S«30 en d^pth in eedh replication before a>wlng 

and were analysed for phyaieal and ^Mmieal prqpertiea* U» 

r e — I f of whiOh are preeaoted in Appendi3i«X along with the 

oathoda anployed. 
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HM so i l of <aq>T!nwntnX altm i s classified s s 

typie chromustsrt clayey in toKture, containing 61. S2 to 

62.04 psr oent of clay in difforsnt laysrs* Valuss for 

OQsrso sand* fins sand and s i l t rsngsd l-ntmsB 5.42 to 7* 64* 

9*40 to 11*50 and 17*30 to 17*68 pm 0«lt* rsspoetivsly. 

Ths pH of swfaco so i l irss 8*0 (li2«5 aoll ttatsr 

SBtraDt) and an electrical concSuetivl^ of 0*29 das^* m» 

^ t i o n SMQikange edac i ty for tsj^m mmm irarCese so i l MSI 

to bo 60*4 o«aol kg end organic carton 0*50 per oant* 

Thm analysis for available status o£ iniportaot 

nutrients indicated that tna soi l oontainod lov aaoxmts of 

available nitrogen (21B kg ha } and available plitmlMnie 

(26*5 kg he*^) and eAeqiiaete l a evaUabU potaseltM <371.4 

kg ha*^). 

3*3 Wechanlcal analysis of soi l 

Mechanical analysis was cerried out by Xnternationel 

Pipette Method as out lined by Piper (19S0), 

3*3*1 soil pH 

soil pH vas deteOBinad in lt2«S soil water s 

sion. as describad by Jacikson (1967) using pH 

X»Z«XOT) of EliOQii 
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*•*•* Bl<ctrica condttotivitar (IC) 

Tkm SC of tha fl»il. BtaplmB was eatiaatad in 

«V«riiatad Liquid of lt3*5 aoil vat«r au^peoaloa ualao 

condiietivity br i^a (Nodal c U82 T)« 

nmm CaOOj octntant of tha a»il waa aatl»atad fey 

•Bid nauaraiiaatioa jaattood aa daaorlbad toy Pipar (X990)» 

organic aarlioa woa aatlaatad toy WaUoty •n^ BXaek'a 

iMt oxldatioa aathod aa daaerlbad toy Jackaoa (1967). 

3«3«S Catloo axchanc3a capacity (CSC) 

Tha CBC of tiia aoll i«aa detarminad by aodlsi 

aatisratioii aathod (Black* 1965) and waa «i«K«aafli •• e aolAg* 

3.3.e Avoilabla Bltrooaa 

9Mlaiah and Ajlja'a (1956) alfcalina paraanganaf 

laatiiod waa cpployad for availabla M aatimation and waa 

expraaaod aa Jug ha • 

3*3*7 Availalbla phoaphorua 

AVailatola phoapkioroaa waa aatiaatad toy oXaaa*a 

Katliod (Black* 1965) and waa aavccaaad la kg to* 4; 
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9«3«8 AlwaUI>l# POta«h 

\rmXlaiblm K vas dstorMlaad ia ItS 

•eetat* «Ktr«etant of aolX using yiaiM Photaumtme (Bl«dc« 

1965) and was eavreasod la kg baTK 

2^Zm9 Hat watT soluble boron 

Hot wat«r aolubla *B* vaa eatinatad by adqpting ttm 

prooadora given by Bar gar and laniog (1939) and aodifiad by 

»aar (1965). Air driad so i l and o«01 " CaCÎ  aolution tfaa 

boiled £or S BViwifc— in boron fraa conical flaak with a 

rmflxBc oondenser attacfhraant* £iltarad and datccainad *•* 

content by Canaina-stilphurie Aoid aatbod* 

'•3*>0 AvaHabla gioc> iron, ooi>par and aanoanana 

>iallabia ZB« CU^ Ka and fa vara datenainBd by 

ilMklag 10 g cf aoil with 30 a l Dim «Ktraetaat (O.00S M 

diethylene* triaaina* pentaeatie acid • 0*01 • CaCIj aai 

0.1 M triatfaonol anina adjaatad to pH 7*3) for 2 hours a 

filtorad. ihe cooeentratXoa of za» cu« Ma and fa 

lasd to shiasdsa atoaic absorption 4paetro-«»h» 

MU630Mlic using auitabla standarda and eathoda l«a«»a Cor 

m&dti €d.«saat (Lindaay and Marvall, 19781* 

file:///rmXlaiblm
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1*4 W—thT concUtiong 

rological data for tiM yott 199W93 and 

ttw AMtt of previous 25 years recorded at tlM Rstttorologloai 

Obacrvatory of /As, Clianrad ara praaentad ia Tabl«i^ aat 

dipiAtad la Vlg*! aad 2« 

9m annual rainfall of tim past 25 yaara from 

1967*91 la 7d5 BB with 97 raliqf daya* Ibtal rat nfall raoaivad 

during tha yaar (1991.92) waa 1190 MI as against tha aaoMl 

rainfall of 765 on (Tablai^) ! • • • • an winun at 425*5 • § 

(37ii). Tha nuB̂ ber of rainy days van 83 against tim noBsal 

of 97 days* l«e.» lass fay 14« Most o£ tha rainfall mm 

rccalvad fron June to Oetobar* \mong thnss Months, July 

reeelvad the hlgjhKt rainfall of 160*4 MI « 1 ^ 23 rainy days* 

It CAtt be seen that thou^ the total rainfall 

reoelved was aora, tha nuaber of raliiy days ims less to tisem 

that the intensity of rainfoLl vas aore* Xn additioa to the 

heavy rainfall* thara was oontinuoua cloudy veatlMr for four 

Bonths (Juae>ootal»sr) tihleli resulted la eaeesulTe vegetative 

CFOvth ana delayed reprodxxetlve phase* 

nie Incidence of pBmtm and diseases was laaa and 

they ffere controlled effectively ky timely plant pcotaetlon 

sprays* HencA* due to good r^nfa l l conditions and leea of 

pestiKlisa ise problsBS, the yield obtained i s aore thaa tlie 

file:///mong
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T^EOo-l t Hontlily BMtttoroloQical data for tlM y«ar 199Vi92 aad 
tha avoragc of past 2S yaars rMordad at tlui 
Itotaorolo^lcal obsarvatory of Jis« Oharwad 

Nontlis 

1991 
« • • • • • » 

AprU 
«ay 
J O B * 

July 
Anguat 
saptaoober 
oetobar 
Novatdbar 
Docombar 
129^ 
January 
Vataruary 
Mardh 

I b t a l / 

Rainfall (on) 

1991*92 

119.1 (8) 

140.7 (8) 
35S.6 (13) 
U 1 . 7 (17) 
119*4 (17) 

108*8 (10) 
181*7 (7) 

1S .0 (2) 
0*0 (0) 

0 . 0 (0> 
18*0 (1) 
C O (0) 

1190*0 (83) 

1967-i9l 

42*S (3) 
97*5 (8) 

98*4 (13) 
160*4 (23) 

83*2 (21) 
103.2 (12) 
129*9 ( U ) 

37*4 (3) 
9*5(0*8) 

^ 

Daviatloo Haan air taa(>eratur«( 

nocnal MajsiMi 

1991 . 
98 

^ 6 * 6 (45^ 3S.16 

•43*2 ( • ) 35.67 
•257*2 (*) 30*06 

•28*7 (-6) 27*14 
•36*9 (•4) 26*87 
405*6 (^2) 31*15 
451*8 ( -4 ) 32*37 
«22*4 («1) 30*66) 
• 9 * 5 ( - 0 . 8 ) 29*83 

30*56 

0*08(0*2) •17*92(0*8)30*80 
3*0 (0*4) •S.O (•0*4)31*00 

765*0 (97) 30*94 

1967-
91 

39*0 
39*2 
29*5 
27*8 
28*2 
30 .1 
32*9 

32*1 
23*8 

29 .5 
33*9 
35*2 

3 2 . 3 

C ) 

Minimal 

1991* 
92 

24.94 
24.43 
23.63 
21.67 
20.58 

22.44 
23.27 

22.66 
18.27 

16.59 

16.40 
16.90 

20.98 

1967. 
91 

16 .50 
16*70 
18*10 
18*60 

18*00 
16*10 
14.30 
9.60 

9.£,t 

10.9c 

ii.eo 
16.40 

16.60 

!IB t riguraa in par«itb—aa defx>te mnlMN: of raiiqf d^ya 



I I RAINFALL 

MAXIMUM TEMPERATURE 

X X MINIMUM TEMPERATURE 

o o NO-OF RAINY DAYS 

Months AprMayJun Jul AugSepOct NovDecJanFeb Mar 
^OpFIG-l-METEOROLOGICAL DATA OF ARS DHARWAD FOR THE YEAR 1991-9 2 

Months AprMayJun Jul AugSepOct Nqv Dec Jan FebMar 

FIG:2-METEOROLOGICAL DATA FOR AVERAGE OF 25 YEARS (1967-1991) 
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3*S Hmvioua crop on the iwptriaenfeal gjtti 

iMrHig the y«ar 1990 Itharlf^ groundmtt (£|pcnl8h 

JapttymO} and i a rabl . bengal g r ^ (A»1) were grown on tkm 

€^p«riment JL p lo t by adopting the rapoBneiiAei Vadtoge of 

Praotleea for 

3*6 Bioacixagntal detai la 

3* 6.1 

14 treatmenta ooapriaiag of aal l ami 

fo l iar appliLc^tlm of micronutrieata* laM »xt, l a a r 

blecae deaiga 

s l« 
No. 

««tllOd Of 
ayfiP^JuoatlAB 

I 
a 
s 
4 
s 

7 

8 

9 

lO 

u 
u 
13 
14 

CiiPO^ • ao kc/ha 
Mft^^ 9 20 )c«2/ha 
l%30^ €> 20 kg/ha 

8Qr«l« 10 kg/ha 
OWRl»inatioaa o£ a l l the S nutrienta 
CmOA d 5 kg^ha In two equal 
sp l ice (60 ana 90 £»^) 
aiasO^ # 5 k^^^ in tMO equal 
apl i fe (60 and 90 c»i3) 
reso^ # & k̂ AMi lA tMO equal 
i |>Ule (60 and 90 OMl 
zaaou # S k c k ^ i a taio equal 
f^lSXa (60 *n«S 90 iiK'J) 
BctfTax ^ s S kf^ha in taio equal 
£^lii:a (60 ancH 90 ur̂ s) 
Cgntolnation of a l l the S at tr ienta 
i a tarn equal 3,1 i t s (60 atid 90 lĴ a> 
Kater spcagf • control 
Absolute control 

Soil applicatioft 
^ 1 1 v p l i c a t i o a 
aoJJL 4if(plic&tion 
Soi l ai4>licatioa 
Soil applicatiaa 
S o i l JM«^l ij*^fc tt^m 

Foliar i|Mraf 

ii»li«r ^pcar 

fbliasr ^^ray 

it>liar a^tqf 

' o l l a r Sijray 

foliar apri^ 

Foliar apTi^ 
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3««.a £?aala« aad plan ^f layottt 

7h9 '^^pmcimmkt was laid out Xa ii«B«iH with tlir«a 

npUeatlona aa dk̂ iĉ ^̂ fid in Fis.3« 

dross and net plot aiswi adopfi w « as lUKlvt 

Gross plot •• •• 5,4 X ••O • 
Mst plot •• •• 3»« X 4*0 a 

3.6.4 vyf?ty 

'Mbadhlta <JR«»27&-4) a a<]f>«l7 rislcaised (1989) 'Sttex 

varlaii^ heXsM'^nfi to CSô .̂ ypi*ia ?iXy-i:̂ it;uy i«« vas usBd as t te 

test variety. 

3#6»5 spacing 

flHi rcxsonraandodl i^acing of 60 x 30 CB was adoptod* 

3*7 C\iltug 4 Qi?eratloa| 

3.7.1 mtmff:&JLon of land 

Tho land was ploiiQfbed onco v i tb tt!» holp of « 

tractor aftsr the harvest of prairiotis rahi crop of bsagalfpraik 

n a s vas folloirad ky hacrawino thrloo aoA anothoniiig witb 

woodan plaiflc to prapare a fiao 9md bod. Plots wore laid out 

ao par tha plan wall Ui advance of sowiag of ooteoa* 

3«7.2 yy<fiU^€g i p p ^ a t ^ l l 

^•iQfiod quantiLties of >• Fj'̂ S ^"^ ^V *^ * ocxttox 

dooo of 40»̂ ><i»20 kg/ha wore mixed wi.:ii tlw required quanti* 

t i e e (Ĵ ppendiJDiJCZ) of niorooutriaats (Cu# mw <^ B •n^ >•) 

and ware ^^l ied directly to the so i l by hand by opaniag 



^ 

Tteatmenta fiot^^ 

1 Cu30^ at 20 lCQ/h«« ooll vpileatloa 

a 111130̂  at 20 k /ha« aodl aiplXeadLoa 

3 raoo^ at 20 JKQ/hmm aoll application 

4 saso^ at 20 kg/ha* aoll appXlcatloa ^ 

§ BoroK at 10 ka/ha» aoil ivplieation 

• CQHblnation of all flva* aoXX i^ppUcatlon 

t CudO^ at 5 Xi^ha* foliar i¥>raya at 60 and 90 o ^ 
in tSo aqual aplita 

• NaS04 at S kg/ha« ^liar sprâ rs at <iO and 90 DKS 
in tSo aqual split* 

• f^ao^ at 3 ki^ba* foliar iprâ ps at 60 and 90 DiiS 
in tSo aqoal aplits 

10 ^̂ "̂̂ 4 *^ ' kfi/ha« £oliar apraya at 60 ana 90 l> ̂  
ia tSo aqual aplita 

U Borax at l.Skg/ha^ folfcr spraya at 60 and 90 D\3 
in tuo aqual aplita 

13 Conblnatlons of all five* foliar opraya at 
60 and 90 TAB in two aqual splits 

13 Mater apray* control 

14 Abaoluta control 
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8«10 en dttep £urro«r« by hAnd«draim wooden plou|^« before 

thr«e days .:£ Mwlng. 

for foliar application, micronutrients w«r« sprayed 

OB the a:ai> i n two equaL doses at 60 £AS (square formation) 

•nd 90 a » ij^eoK fime^'^. .) (Appendix^!). 

3,7«3 Seeds and sowing 

Cotton saeds ^&ce treated with bavistin fungicide 

at 3 fi/kg of seed as a preventive measure against soil*4)orne 

pethogwBs. ttm crop was sown on 14th July* 1991 1^ hand 

dibbling two to three seeds per hill with 60 x 30 cm pacing. 

After 20 days of sowing* seedlings ware thinned by leaving 

tif«o seedlings pmt hill* Final thinniim was done at 30 days 

after sowing to maintain only one soedling |>et: hHl« 

3*7,4 Aft^ care 

Itaree hand weedings (30* 60 and 90 SAS) were carried 

out dtring the crop growth* Xnterctiltiv&tion v^s takwi vp 

once before f i r s t weeding and second one before second 

veoding* 

3*7*5 Plant grotecticn 

Ttie sched'ole of plant protect ton SMkasures taken vp 

during the cxzsp growth p«riod i s given in Appendix^Xllf 
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3«7«6 Oottwi plfiiklng 

HarvestiiKj of sa«d eotton va« dbne in three pick Inge 

v i z . , 22* 12.1991 (160 m s ) , 10.1.1992 (178 Oifl) and 3.2.1992 

(198 Dfis) am ring and net plots^ separately. 

3.8 Collection of experimental data 

3 .8 .1 5«wplinq precediaf 

riYe p l t t s per plarf:, w e randonly selected for 

reoording variotis growth acd yie ld parameters. In addition* 

tMo plants per p l o t ww:e randomly selected IDB the rov 

next to border on either side for recording dry ctatter 

accutuulation a t 4S* 75« 105 and 135 tOiS s tages, 

3.8«2 growth parameters 

3 .8 .2 .1 Plant haight 

thm plant l:»i;^t at each stage was recorded from the 

base of tlie plastt to the growing t ip and expressed in as as 

the average per plant. 

3«8.2.2 gmfljer of flacnopoclial branches pec plant 

"Hie number of mcno^podial branchee per plant was 

recorded at three sta^M (7b« 1C5 and 135 IAS) and the 

average was worked out. 
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3«8.2«3 Wunbtfr of eyiapodlal bcanctws per platnt 

thm numbor of syiqpodial tratushes p«: p l « i t was 

recorded at three stac^ea as iB«atione<3 a]ao>ve and Uie average 

was worked out. 

3«8.2«4 HuBJaer of leaves peg plant 

The number of green leaves per plant was recorded 

a t four stages and the average was workcKi out* 

3 .8 .2 .5 cry matter productixm and accumulation 

The pattern of dry matter production and acanulation 

i n leaf , stem and reproductive parts was stuiUed. The two 

randomly selected plants were separated into leaf* stam and 

rsproductive parts and w«re dried a t 60*C l a hot air oven 

to 9»t constant w e i ^ t and ovwt\ dry w e i ^ t was recorded as 

g per plant separately for a l l par t s . 

3 . e . 2 . 6 Leaf area per plant (lA) 

Zteaf area per plant was measured by disc method. 

Leaves from the two plants taken for sampl.lnq« wars 

8<Q>arated firom the plants* T îMity leaves were takcm at 

randoB and ^ discs were obtained with thalislp of a cock 

.c The discs and the remaining leaf bladM were even 

dried* their dry weights w«ce recorded and leaf area was 

calculated by the formula given by Johnson (1967)j|| 
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vher«c 

XA tB i«ea£ araa (<1B^ 

W « Wtti^t of a l l leaves (inclualve o£ U M 
weight of 20 discs) in g. 

«^ • Nttiĝ t of 20 discs in g* 
2 

A • Area of 20 discs in dtai 

3.8.2«7 I.eaf area index (LAI) 

H M leaf area index was worked out by dividing the 

leaf area per plant by tDe land area (spacing) occtvied by 

that plant. The following formula given by sestalc et ajL. 

(1971) was used for world ng out L ^ ^ 

whereip 

.2 
A • beaf area in 

Land area or 
by the plant 

2 
r • Land area or spacing (da ) occHpled 

3*8*2*8 Absolute growth rate (APR) \ 

Zt was calculated by using the formula of 

Watson (1952) as giv«i below and ^qpressed i a g per plant 

per day* 

AOR - *2 * " l 

M, • dry wei^t (g) of the plant at tine t̂  

W* •• dry weight (g) of the plant at time tj 
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3«6.2«9 R«Xative growth r a f (RGR) 

Zt i s tlMi rata of Incroas* i n dry weight p«r unit 

dry woight p«r xinit t ine end i s sxprcesed as g p«r g p«r day. 

Zt was calculated lay the following formula of Blactaian (1919)* 

«hor«« 

MR - ( l o g , Wj • Log, w^) 

w. and w. m dry weight of the plant in g 
at time t« and tj^respoct-ively 

3«9 Yield and yield conpon^tta 

3«9»1 seed cotton yield per ha 

seed cotton from the nit plot was picdced sqparately 

from all the treatments every time and the yield per 

hectare was worked out by suitable conversion factor based 

on net plot yield (including five randkam plants and ten bolls) 

of all the three pidkiJigs. 

3.9«2 seed cotton yield par plant 

Seed cotton was pidced from the five tagged plarfts. 

for each picking. Tim weigtit of k̂ p̂ee obtained from these 

five plants firom three pickings was added and thtn averaged 

to give the seed cotton yic»ld per plant* 

3«9.3 Bhanber of harvested bolls par plant 

Die bolls picdced from the five tagged plants of 

each treatment were counted during all the three pickings. 



36 

to obtain numbar of bo l l s plcksd per plant* tlM total nuMbar 

of b o l l s pldked was dividad by the nunber of plants fron 

imich tiie bol ls were pldked and the resu l t i s aav^seeed as 

the Buniber of harvested bo l l s per plant . 

3*9,4 Haan bol l weight 

Keen bo l l v e l ^ t was calculated by dividing total 

•eed cotton y ie ld pes: plant by the nutober of tells harvested 

per plant . 

3«9«5 Wopaber of seeds per bol l 

the total numbcor of seeds obtained in the seed 

eotton of ten good ^ened bo l l s harvested at the f i r s t pidcing 

was divided by ten vhlch gave the number of seeds per boU* 

3«9«6 Ginning percentac^ (GP) 

The seed ootton from a l l the pickings was aiaced 

thoroug^y and 300 g sanple was drawn out* This awed ootton 

Wfts ginned with hand gin and the ginning percentage was 

worked out by usiiHi the following formulai 

QP . . .^^tf^t of l i n t ^tf j^ ^QQ 
^ Weif^t of seed ootton (g) **** 

3«9.7 Seed index 

seed index is the weight of 100 seeds of cotton* 

€9<pre.ssed in g« obtained after ginning. Hundred seeds were 

pidcad at randoa after ginning and weiŝ hedf 
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3«9.8 Ujttt Xndax 

Xilat indax i s thA w e i ^ t o f l i n t in g on 100 

seeds of ootton. I t was calculated lay using the following 

fontuln. 

i-iBti I m l ^ • Woiqht of 100 seeds X Qinning percent 
iaui« xnowc i(x> • ginning p«r e « i t 

3 .9 ,9 Fi>r# properti»e 

Itqpcrtant qiiality characters mentioned below were 

detennined fron conposite cotton l i n t saoqple drawn from 

different replications as outlined by Sundaran (1979)* 

3 .9 .9 .1 Fibre length (nm) 

Fibre length was determined by tiie digital fibro^a[>h« 

This is an optical instrument with photoelectric cells* 

scanning parallel cotton fibres. Itie absorption of light by 

the fibres is s measure of the nuaaber of fibres in tim 

section where the light bean passes throuc^ the seeticM. A 

servo cooputer connected to the photoelectric cells coo^letes 

the relative nunber of fibres corresponding to different apan 

length on the display counter. The value ia expressed in amu 

3.9.9.2 Uniformity rati? 

Uniformity ratio is derived from the Digital 

Fibrogrc^h and is the ratio of 50% span length to 2.S9( span 

length* eixptmaaed as a percentage* 
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3«9.9«3 WXbf finonaas 

rihre flnesiass i s det xswLxwd by Uw alacoaairm 

instrtzri«nt« This instrument gives the mma-sarmtmnt o£ 

resistance to tha flow o£ air passed at 40 atnooptieric 

pressure* through a plug of cotton 3.24 g in v e i g ^ . HM 

instnment i s desigiMd to indicate the fibre weight per unit 

length end is calilarated in nXcrograiimas per inCh* oallsd the 

mieronaire value. 

3.9.9«4 Maturity coefficient 

Mat*jrity coefficient can bo derived by using the 

raiarc^aaire instrument. Two ccfô pressions are done on the 

same plug using a 3^0* i^acer. The dif f ̂ renoe of two 

conpressions with spacer (MS) and no apacer (Vis) give the 

maturity coefficient* 

3.9.9.5 Fibre strength 

ttM InstnineRts used to deteznine the fibre strengtli 

are pressley strength tester/stelometer* 

A flat bundle of fibres is placed between a pair of 

claops in the instrxnent and brolceo. 

• • strength m i^^gg^^^^gfftundle 

&qpre8sed as lbs/teg end g/tSK 
• IbsAg X 5*36 
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3.9.10 Plant analysis for nutrient uptake 

Ttie plant sanplss col lected for estimation of dry 

OMtttMr pcoductioa at 135 days stag* VSBCQ mdllled to a consider 

rable fineness in a s ta in le s s s t ee l f inder and poudered 

mmplta were stored l a p l a s t i c bags. tlMmm mmtiples were used 

for the analysis of nitrogen* phosptorus and potash ii>ta]te. 

3 .9 .10.1 Estimation of nitrogen uptafce 

iHe nitrogen content in the soaplee vas —tinatert 

by nicro-kjedhal meUiod (Jacl& îon* 1967) and expressed am 

jMwcentage on dry weight bas is . Sitrogen content was 

mtsltiplied by the cx>rreaponding dry ureig^t pm: plant and 

plant population and eaqpressed as vptaisM i n Im per hectare. 

3 .9 .10 .2 Estimation of phosahoroos ta>take 

Phosphorous content in plant as a «4iolec was 

estimated calorimetrieally as suggested by Jackson (1967) ^^ 

en^loyi^)^ vanidonnolybdate yellow colour method and colour 

intens i ty was read in flpeetrofdiotaDieter. Phosphorous 

content was niultiplied by the o^rreaponding dry «rei0it per 

plant* population density and eaqpressed as Hptake l a kg 

per he. 

3 .9.10.3 Bstiaation of potassiue qptaice 

Pota88i\«B content in plant was estimated with 

the help of flame photometer (Jadcoon* 1967). Potassiaa 

content was multiplied by corresponding dry w e i ^ t per 
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pl snt and plant population and axpressad as viptsikm in 

kg per hectare. 

3 .9 . I1 S ta t i s t i ca l analvais 

risher*s coettiod o€ analysis of variance was 

epplied £or tim analysis and interpretation o£ the data 

as given by Panse and suOchattoe (1967)* 

the leve l of s i^ i i f icance used in *F* and *t* t e s t s 

was P a 0«05« Crit ical difference values vsce calculated 

idMirever *P* t e s t uaa significant* 



CHAPTER - IV 

ii^iipiiiE'jsQiiM^irixit) iBiisiffiiiiri 



RESULTS 

Result* of ttiQ aa«»«ri««it c .aavatitd during 1991i>92 

•Msoa a t tto» A^ioultural RM—rcti statioBa HwriiRt iara» 

t o s tu lr the *R«9MMO of coctoa cv» Abadhita ^g^Uj^S^^SB^ 

to aoli and foliar application of aicronutrlaata uociar 

ralnfad ooadltlons* ara proaantad la this ohaptar* 

4«i Soli p topert l f 

ttM phsrsloai and eh<»lc&l proper tlaa of r^^ir—aatatlva 

so i l aaqploa fren tha a^parioMBtal plot aro proaantod la 

9m iOdl of aMparineatal plot la elaaalfilad aa typle 

chroQiuatart clay In taxtura* coatalnlng 61«Sa to 62.04 pm 

eant of cUmy l a dlffarant layars* Valuaa for «OBraa oawl* 

flao oaad and s i l t raogad tomaaa S«4a to 7*64t 9.4u to 11*SO 

and 17»3o ^ 17« 6g, par caatc roi|>aotlv«ly« 

tta pH of avrfaca aoll waa 8«0 and Olaetrl^l aaaawa 

t lv l ty «aa 0.29 dfli • tlio eatlon flarchaftga ««paclty for tiM 

MM* aurfaoa aoll was found to bo 60*5 lool kg and orguile 

eartaon 0«S0 pm cant. 

9 M aaalyala for avallatla atatiia of lapertaat antrlanta 

Indleatad that tha aoll oontalnad lov aiooimts of avallablo 

altrogto (218 kq/hm) aod ptvMphoroua (26.5 itg/lmi wtiU* %im 

avallakAo potasaluB waa adaqoata (371.60 Isg/btHm 
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Xa r i i y c t of in i t ia l aicroautrieats statiw o£ aoU 

• t O-dS OB doptH, ?• (7.4 ppi)» Ctt Ca«29 ! « • ) • MB (24.U ivttl* 

B CO*^ ppn) and za (2«e3 pp«) ware raoordad im(]c«aa at 

iS«90 OB doptH, 2 . U . 7.30, 2l .a3, 0.74 aoA 1*22 pfM ifora 

praaant* raqpeotivaly showing that auriaea layar (0»1S oi l 

eoAtaina hiĉ lMr anounta of eOcrooutriants thaa uia 

iayor of 15.30 QB« 

4«2 Sffact of aicgoBatrioBta on tha croifth o£ 

4.2.1 y^«i^ W l ^ 

Tha data on plant heignt at 45* 759 10& and 135 iHi» aa 

InfliMOoad liy aoil and foliar applieatioB of aieconutrionta 

prea^ntad in Tnbla»2 and rig«4» 

At 45 &M plant haight diffaraij oignlfleantly 

diffacant traacraaots* Oonparad with oontrol (IS*lb m^ 

«noipfc T^» a l l tha other traatiaanta ineraaaad tha plant 

haight 8i9iifloantly« tha ineraoao in eaaa of T̂  baing aaarly 

aignifioant* T^ via** Nnso^ (aoil «ipplicatiott> raoordad tha 

highaat plant height of 22*2 on followed fay t^ taoTM (aoU 

wplieatioa (21*94 on), t^ (oowMnation foliar) (21*63 CBI)« 

T̂  (Caso^ foliar ^ppUoation } (20*75 on) and T̂  (tnaoi^ aoil 

application) (20*17 en) aa againat 15*20 ^ abaoluta oontrol 

and 16*20 « i of vatar qprty* 

At 75 mM alao* trecitaaota diff«rad aitnif ioantly an 

ra^^rda plant haight* copparad with abaoluta control (62*33 on) 

a l l tha troatiawits axcipt water epray (61* SO oa) raoordad 
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T£bltt»2« Plant iMlfi^t (CD) of cotton as infloaoBad toy aoiX and foUar 
4^>pUcation of iniorooutrlenta. 

«r«a 4S 

19*26 
a2«ao 
19*90 
20*17 

21*94 

75 

73*50 
70 .58 

78*«3 
70*16 

90*50 

105 

112*23 
102*26 
107*33 
99*66 

112*66 

135 

115*16 
106*50 

1U*80 
1U*83 
115*67 

^ 1 -
* 2 -

Coao^* 20 kfi/ha (so i l ac^Ileation) 
nnao^» 20 Icg/ha (soi l application) 
FedO *̂ 20 Itg/ha (soi l ec>^lication) 
znJO «̂ 20 kc/ha (aoll appliofttion) 
Borax* 10 1bg/ha (aoil application) 
OoBbination DI a l l £iva elonmts 
(aoU a^licatlon) 

T . • CoJO^c 5 Iq^ha ( fo l ia r ^pray a» 
^ 60 6 90 0\s) i n 2 a q i ^ i p U t n 

TA • miso^s 5 kfi/kia (foliar spray at 
60 6 90 o^ ) in 2 aqual split* 

T̂  « 'o^A* 5 iB /̂ha (foliar <pray at 
60 ti 90 iXiS) in 2 equal sp l i t s 

T 

'4» S k^ha ( fo l i a r lyray a t 
60 6*90 DPiS) i n 2 aqual ^pl i tn 

2»%/kg/hm{foli.aac spray at 
60 6 90 ms) in 2 aqual aplita 
ooiBblnations of a l l fiva alananta 
(foliar &3pray at 60 6 90 n^s) in 
2 aqual spl i t s 

f'U* Natar 4;>ray« control 

T. ̂ w Abooluta ocMitrol 

19*43 76*16 

20*75 70*83 

18*20 68*83 

98.67 107*66 

100*81 104*33 

96*63 100*00 

18*79 71*66 109*00 109*99 

16*90 70*00 105*33 109*16 

19*56 71*U 104*00 111*66 

a . 6 3 72*00 

16*20 61*50 

15*20 62*33 

105*50 U5*33 

90.16 95*00 

82*66 91*67 

s*ai* ^ 

c*i>* a t 5% 

1*09 2*27 

3*17 6W61 

7.21 5*1 

20*90 •*S* 
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•ignifloantly hig^isr plant tMlgtit. TIM iaectkam l a plaofc 

iMlc^t la dlffar«at traatRtonts ovwr oontrol varl«d firoB 6*S 

CM to 28.2 on, T̂  • aoU aippUoatloB of torax # 10 itg/hm 

recorded the lilf^wst plant telght (90.50 en) followadi bf 

T^ • IMO^ aoU ipplloatloa (76«83 OBI), T^ • oowhlnation 

of so i l applications (76.16 cm)* T. • Coeo^ aoU application 

(73*S en) and T ^ • comhtnation of foUar appllcatloo* 

(72*00 en) rMpootlvely* soU application of a l l the micro* 

nutrlants Inoraasad ttie plant iMl^t oirar the raQ>«ctlv« 

foliar eppUoatlon traatmonta* Hovmrar* UM laoramnn wm 

aignlfleant In case of Fo30^ and borax only* 

At l(tt OkSt plant height of different treatnenta 

differed aignlfloantly frem oontrol* Ttm Inori 

control varied from 7.5 cm In T_ to 30.0 cm In T̂ * so i l 

application of boieax (T^)* recorded the hlfî iOQt plant h e i « ^ 

9£ 112*66 on folloMed fey T̂  • aoli application of Caso^ 

1112*33 m)» ^̂  » foliar ^;>pllcatloo of VeSÔ  (109*0 cm}* 

Tj • noli amplication of >̂ oaô  (107*83 cm)« 7 • oamblnatlon 

of foliar flppllcatlone (105*S cm) and ^^ m ioUar epplleation 

of borax (104*0 em)* A U ttt&ae treatment* iMre aly>l ftcmtly 

aivorlor to control* The ramalnlng croetmMte alao Imcreeeed 

the plant hel^t* but not significantly* Himre was not aneh 

difference In the plant helo^t betmocn so i l and foliar 

applleatlan of mlcrooutrlents* 

At 135 Qî « tlMTe was no significant dlffarence In the 

plant hel̂ Jht of different treatments* MoMewer* T̂  • so i l 
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•ippIloaUon of boras raoordad the hi^Mst planttMl«|ht 

(JL1S.67 onO followed by T^j * aanhlntttlaii ot f . l iar apcw^ 

(US.33 OB). T̂  m coSQ^ aoU vpl ioat loa (11S.M « ) • T̂  • 

f«30^ aoli applieatloii (11S«8 cm), T^ • zaao^ aoll applioatioo 

(nJl*83 on) and 1*^ • borax foliar appUoatioa (UU66 on) 

a« agaiaat 91*67 en of abaolute control and 9S.0 «• of wat 

spray control* Xa ganoral* plan- h a l ^ t vaa gr^atar in t o l l 

applicatioa ttiaa la foliar AppUoatioa of mlcronuixianta* 

4*2«2 maflaac of monopodia par plant 

Bata oa tba nonbar of aon^odial branehaa par plant 

racordad at 7S« 105 and 135 DAS ara praaantad ia Tabl^* 

UMI affact of so i l and foliar applicatiaa of Bicro* 

nutrianta (C«30^* Mnsô » v«flO »̂ zaso^ and boraaO oa tba 

of aonopodial laraneiias racordad at a l l the groath at agai» 

aaa f^aid nonMSignificant. Howavcu:* at 13S sac* SBftiÔ  (soi l 

application) racordad tha tiighast naabar of aoaoipodi^ 

branchaa (4«e7) par plaat ovar control (2.50) followad by 

Pa Ô  Csoil oppUeatioa)* borax (aoil application) and 

caabinatioa (soi l applications)» a l l having 4*SO par plaat* 

43*3 Wmiber of S¥wx>dial branehas par plant 

Data oa tha amtfxsr of iqfiqpodial taransbaa par plant 

racordad at 75* 105 and 135 IAS «ra praaantad la Tabla»3* 

At 75 DAS and 105 CA8« so i l and foliar application of 

microautriants significaotly iacraaaad tlw anribar of 

dial branchea* Miaraas at 135 ]3A«« tha affaet was 
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of aoaapodlal (N) and sinpodUl ( s ) 

planb aa a££QC:3d lay a o l l and fo l iar a^XloaticMi of 
mlarontttrients uadee rainfed oonrtttiong 

7S DP^ 205 oiyi 
MR 

US EM 

( s o i l appUeatloal 

IW « NDSO *̂ 20 kg/ha 
l a o i l applicatioa) 

T* «• y^Ou^ 30 It̂ ^ha 
iaoa appilmtlon) 3«00 IJUSO 

T^ « tfl^lu* ao Hil̂ hB 
Caoil as^IieatlMi) 2*33 f«QO 

3«M ••Itf 3.12 t 2 , n 4*00 i2.( 

2*16 8«M 2.83 U . 0 3 4,00 U . 3 3 

3.S0 12«00 4.10 2 2 . M 

3.50 U . 3 3 4«f7 16.16 

<aoil application) 

f^ « Co^btiiwitioii of a l l 
f iv* alananta 
<goil application) 

'^ m Ca30^ Ito/ba 
<6»llar â ir̂ qr a t 
90 ft 90 0f\3) l a 
2 «iual epUta 

% • 

« ^ -

Maso.« 
(follai 

S Icg/ha 
' î̂ iToy a t 

60 6 90 QK3) l a 
2 6qual spUta 

(fiollar £|pray a t 
60 fr 90 m s ) l a 
2 aqual ^plita 

3*00 10*33 

3«00 9*95 

2*82 14*00 4.S0 U a 7 

3.16 13*20 4*S0 11.S0 

2.32 9*00 3.3 3 13*66 3*67 12^3 

Tji^ 7Ji3Qu» 5 Hg/taa 
'^ ( fo l iar OfXAy a t 

€0 & 90 DflS) i n 
3 equal ai>Xlta 

T*««» Borax* 2.9 Ibg/ha 
(£ollar ^ray a t 
60 & 90 ms) l a 
2 aqual es>lita 

' i l * '^#}i»i£iaclo@..oi a l l 
*^ f l^a • l«Mnta 

( fo l iar apray a t 
60 6 90 0^3) l a 
2 equal s p l i t s 

T.^* ifatar apra^^oontrol 2*K 
T«A«> Abaoli^a cxmtrol 2.16 

- 6M 

3*S0 9*33 3*83 12*66 2 * » 12*00 

2*83 9«00 3*66 12*83 4*00 12*16 

3*i6 9*00 3.33 12*33 3*16 12*00 

2*83 9*16 3*00 U*33 2* 67 12 JS 

3*16 

CD a t ^ 

9*16 
7.3 3 
7,66 

6.SM"" 

3*33 
2*18 
2*00 

bM 

u . 3 3 
9*63 
9 a 6 

6M 

3.67 
3*00 
2.S0 

5*14 

12*33 
9*S0 
9.S0 

i*ie 
m ^ U 6 3 2*43 n*S* ^ • 3 * 
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•igaiflcant* At 75 Diui« ttm higbsst aaubm of •jmoiltiil 

tranchos par platt mum r«Qor<l«d iji so i l cppUoation oC 

F«!30̂  (f^) (11*9) follcwad toy 10.33 la mil •spUmtSon of 

borax (t^) aod 9«SS la so i l ippUoatloa of OMfcinntion 

(T^l and tho rest of tlia troatinontd uoro on par vltli 

anottior, Hoo-sigtilflcant dlffarance i«aa notlotA im 

of iiiyo'littl branches at 135 SSUI* HpfiMr* hlghost 

of fl|^p0dlal btanchee was reoordad la so i l i«:f>llcatlon oi 

xn30^ (16.16) follcwad by iia4>^ (soU) (13*33) 

to water sjraf eoatrol and absolute control (both reoordlng 

9.S0). 

4.2.4 »lBfry 9f l^'m PfF Pl*BI 

Data ott the auabar of loaves per plaat reoorded at 

45, 7S« 105 and 135 n^8 are given la 7^Lle->4. 

h% a l l the foiar etageo of crop growtli* slgnlficaat 

dlffvcnoe la reepeet of umber of leaves 

At 43 DAS* foliar application of nuD^ reoorded tan 

hl^^iest auBber of Inawes per plaat i 18.16) folloirea by so i l 

Dpplleatlatt of MB"̂ ^ (15.00) and £ollar sppllcatlon of ^ktSO^ 

(14.40) as iii'iiiariiirt to 10.80 of absoluts control* 

At 75 OAS, the number of Inamn WM Mrî teet ia so i l 

evpUcatlaa of coiiibinatl,oB (97.0) foUoeed by foliar eppli<» 

eatlon of zaso^ (95.16^ as agalast 55.83 of abeolute control. 
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• 29UBb6r of laavos at different s ta as of cotton Abadbita unaer 
raiafad oonditloos £or floil and £9 l iar appXieatlon o< oijLcro* 
Dutrifltita 

4S 

1 4 « U 
1S.00 
14 . U 
u«Ge 
ia«3 3 

U . 0 6 

7% 

60*16 
82«00 

72*63 
7S*00 
90 .66 

97 .00 

lOS 
DfWS 

123*30 

99.S0 
U3*Q0 

11B.00 
U l . S O 

145.33 

135 

43. so 
7^.00 
5 5 j n 

100.63 
41.90 

62.60 

» 3 -
^ 4 -

* 6 -

CttLiO^* ao iig/hm ( s o n «c»plieation) 
Maso^t 20 Itg/hm, (0OII opplix^atlon) 
f^so^t 20 Kg/ha ( s o i l application) 
2iioO^» 20 ]&g/ha ( s o i l application) 
BoraK« 10 iBQ/ha (ao i l cn;>lication) 
Oopflainatloa of a l l £ive aloro^ita 
(ao i l application) 

iu • Cuao^* S Ib^M (fol iar ^praeg a t 
60 &*90 ms) in 2 equal s p l i t s 
Mo30^» 5 ]c{/ha ( fo l iar apray a t 
60 lr*90 £^s) i n 2 equal s p l i t s » 8 -

» 9 -

»io-

îr 

»14-

T^OA0 S kQ^^ ( fo l iar ipray a t 
60 fir 90 Da.'i) i n 2 equal s p l i t s 
znao*, 5 lEig/ha ( fo l iar apray a t 
60 « 90 DPiS) i n 2 equal s p l i t s 
BoraK«2.S ka/ha( fo l iar apray a t 
60 6 90 CAS) i n 2 equal a p l i t s 
Gooibinatioa of a l l i i v e elesr^nts 
( fo l iar spray a t 60 & 90 DAS) i n 
2 equal ^ l i t s 
Hater apray* control 
Absolute con rol 

13.67 81*63 142*33 106*16 

14*40 63*63 

12.46 95*16 

12*26 76*66 

12*73 76.00 
12*13 49*67 
10*80 5̂:- 23 

101.33 77.16 

18.16 6U66 110.63 63.63 

104*00 80 . l» 

94*83 41*50 

146*00 71*33 
63.16 39.16 
61.83 41.66 

S*%*X 

c*t>. a t SX 

0*563 

1*635 

4*63 

13*46 

U.&1 

34*23 

12*01 

35* I f 
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At 105 DM(, ttm hlgli»0t minlMr of Immtm pm plaflb 

IMS raaord«d ia foliar «q;>pIJU3ati.oD of coBdalnatloa (148*00) 

folloiMd ty soi l «(ppUcation of ccabinatlon (145«3))« foliar 

^pplleatioB of Coso. (142.33 > and aoil appllcatieMi of 

r«30. (133*00) utiQQ caqparad to 61*83 of ateoluta ooatcol* 

;)t 135 EMS* higbost mmtm of laav<«a par piaafc naa 

observod la foliar spray of MSO^ (108*1<) teUawad by aoil 

aypplieation of zsso^ (100*63) and foliar iipray of 2iiao^ 

(60*83) vhan ooqparad to control (4a»66)* 

4.2*5 y^^m^igm jfl^M, (<aa ^) 

Data on tha leaf araa par plant of ootton racordad 

at foia: different atagaa (45« 7S» 105 aixS 133 n\S) of axoQ 

gcovth aa inf Xuanodd by aoil and folioc ^̂ sipXiô tioa of aioro* 

autrlantft aro praaented in Tabl»i5* 

Q M dif farenoes in leaf area (^i^ par plant* tfere 

not signifioaint at 45 o^s, idiareaa tiM troatmants differed 

sigoiacaotly at 75* 105 and 135 OiiS* 

At 75 EAS* highar It^K^ area per plant (41*13 <M ̂ ) 

ymm reoordeci in soil application of Feso^ (T^) and the loenat 

leaf area par plant (23*32 6m S «)M recorded in 

abaolute control* Baeept aoil anplieatian of SBS90̂ » reet of 

the traataenta recorded significantly higher leaf area than 

that of abaolute control* Leaf aree ia water ivray control 

(35*99 dB ̂  was alao significantly Mgjic an mmiired to 

abaolute coBtrdl (^w)* 



TahimmSm !«••£ ar«i ((ta^ por plant as affeetod by aoU and foliar 
^pplioatlon of aioronutarloiits imdac raiofad ŵfm*f***?fip 
at dlf faraiit atagaa 
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Vraatnianta 4S aoi us 

» 7 -

»e -

T(^ « • 

»io-

CttJO *̂ 20 Im/ha (oo i l application) 

Nas04« ao k^ha <80il appUeatlon) 

Vase^* ao ki^ia (aoH aapplieatioii) 

zaso4« ao k^^ha ( s o i l application) 

Boraoi* 10 iBo/ha (ao i l applieatioo) 

OoB^ination of a l l f iva alanonta 
( s o i l applicatioB} 

CiiSQu« S ki^ha <£^iar %^ay a t 
60 6*fl0 n^3) i a a aqual ^ l i t s 

ttlSO^* 5 )ifi/ha ( fo l iar spray a t 
60 ft*90 OKS) l a a aqual ^ U t a 

f̂ aso^a 5 )C|̂ ha ( fo l iar sipray a t 
60 tr90 s>^s} i n a aqual ». U t s 

Z1I3Q»4* $ ) m / ^ (fol iar opray a t 
60 6 90 IKS) l a a aqual s p l i t a 

BoraK»2*S kQ/ha( fo l iar i^jray a t 
60 ft 90 CM) i n 2 aqual o p l i t s 

Anblnations of a l l f iva alomonbs 
( fo l iar sijcay a t 60 6 90 V S} im 
tmo equal sp l i ta 

Watar spray« OMitrol 

/vbsolnta ooBtrol 

13.78 

U .TI 

14.38 

14»a9 

U . 8 6 

17.73 

16.93 

ao.7i 

13.56 

14.37 

16.73 

16.40 

ISJI 

U . 3 7 

1.94 

• • s . 

33.94 

33.07 

41.13 

38. S6 

39.87 

35.70 

31.39 

34.30 

34.89 

31.64 

3U88 

35.99 

35.99 

23^3 

3.46 

7 . U 

U . 6 6 

33.14 

33.75 

36.54 

39.09 

45.98 

40.98 

30.33 

34.97 

3 6 . U 

39.84 

37.66 

17.77 

16.70 

3.03 

5.90 

85.07 

38.88 

34.41 

34.07 

37.93 

36.M 

45.57 

44. U 

47.37 

47.98 

39.50 

41.73 

3i«ifta 

31.38 

3.17 

9.18 

S.SSU J; 

C D . a t S» 
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At 10& ms, Imat ar«a pmc plant vas hlfftiMt l a • o i l 

•iiplieatloa of oanblnatlon (45*98 te ) • • 

17*77 Ott^oi water apray^ control* sifipOfloant Incrcaa* Sm 

l«a£ area waa obaorvad both wiUi so i l and ioliar application 

of v^loua mlcronutrlonts aa co^parad to watar apray am nail 

mm abaoluta control* 

At US I3AS« foUar afpllcatloo of zaao^ (47.M eta '̂ ) 

and Vaao^ 147*37 da *) raoordad hlgter leaf araa par plmm 

than that of watar spragr control (31«42 ^ ) and daeoluttt 

ooatrol (31*28 aa '^)* so i l appllcatlaii of cnso^* foliar 

application of Cuso^* Hiiso^ and cwihination alao raeordad 

significantly high«r Inaf aroa than that of toodi watar spray 

and Abaoluta eoittrol* 

4*3*6 Loaf area i n d i (LAl> 

Data OB tha laaf araa ind«K raoordad at 4S» 7S« lOS 

and 13S QAS an inf luao^d by so i l and foliar iqpplicatioB of 

micranatrianta ara praaantad la Tahlo«6* 

Tha differaneaa la laaf ariM iadax vara not slgnifl* 

cant at 4S £AS* Hoirevar* at 7S, 105 and 135 IHS, laaf araa 

Indaoi differed si^iifJoantly* 

At 75 EAS. aoil ^pl icat ioa of Wm^^ (2*285) and boras 

(2.21SI reearded highar leaf area i a d i than abeolute control 

(1*177)* ftMOpt aoil application of zâ Ô̂ * reat of the micro* 

nutrlwit treatments recorded aignificantly hLqfMK laaf area 

lnd«K than water apr^ anl aibeolute control* 
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T^]*->6, UMf «roa lotimit o£ cotton as inflxaonoad by »olX 
Iplieatioa of mieroiiutrlentA tindsr ralafod oondl 
ditferoat atagm 

foliar 

ireatsasnts 4S 75 US 

T, • 

* ^ -

» « -

» » -

»io-

Ca^^» 20 kQ/h« (ooU ^^Uoation) 

NiiiO^* ao k^/ha laoi i «pXlcatloa) 

f«ao^« ao kg/ha (aoll upplication) 

ZflSê * ao kfl/ha Caoil ^pplicatloo) 

BoriK* 10 kg/ha (soi l ai^Xication) 

Qoidbinatioa of a l l five aliaOEiUi 
iBf^l ai^plication) 

CttSÔ * 5 kg^ia (foliar 9pray at 
60 9t^0 ms> in 2 •qual spl i t s 

HA94* S kfi/ha (foliar «;>ray at 
60 & 90 las) in 2 oqual sp l i t s 

FaSQu, S kg/ha (foliar spray at 
60 i> 90 D\s) in 2 equal sp l i t s 

zasou« 5 k ^ ^ (foliar spray at 
60 it 90 QfiSi in 2 oqual sp l i t s 

Bor«K«2*Skî lia (foliar spray at 
60 6 90 DUB) in 2 squal spl i t s 

Qao^binstLoa of a i l five e l i s n t s 
(foliar spray at 60 & 90 DM} l a 
3 vqoel sp l i t s 

Water flpray« ooatrol 

Absolute eontrol 

CO* St SK 

u*7«l 

0*881 

0*793 

0«fM 

0»710 

0«98S 

0»«8t 

1.151 

0.753 

0.998 

0.9^9 

i.oaa 
0.853 

0.867 

0.108 

II.S. 

U888 

1.837 

2.285 

1.567 

2 . 2 U 

1.983 

U735 

1.905 

1.938 

1.757 

1.771 

1.999 

0.890 

1.177 

0«157 

0.455 

2.325 

1.841 

1.^19 

1.585 

1.172 

2.5S4 

2.277 

1.886 

1.942 

2.008 

1»657 

1.536 

0.967 

0.927 

0 . 1 U 

0*329 

2.903 

2.M9 

1.9U 

U893 

1.434 

1.737 

2.365 

2.450 

2.632 

2.664 

2.184 

2.673 

1.745 

1.666 

oasi 
0.439 
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At iOS EtfUl, aipplieatioo of ralcroDUtrioBta •XUMT 

throu^ 8Pil or foliage* rocorctad significantly tKlgbar ykX, 

than that of Qontrol with so i l cpplieatioa of ooribinatloii* 

giving Uw hlghMt lAl (2«554)* 

At 13S DkSf so i l aiplXeation of wmao^t si^O^* bor«B 

and ooBdaination* recorded . W.^r.'tr^- dut aKPn^ ' IAS than tikat 

of control. Foliar aii^icatiaa of aioPMntrieata aitta«r 

individtially or in oaabination recorded aignlf icaotly hifî wr 

lAZ am caav»arad «o that of control* 

4»a.? A3»6olttte oroirth rate (AOK) 

Data on ^im absolute growth rats of ootrtron (^plant/day) 

for different groirth p^lods are presented in T«ble»7» 

sionifleant differcnoes vsre ohsenred betwssn 45»75» 

76»10S snd 106*135 OAS, At 45*75 DAS« hifi^isst absoluts 

growth rats was recorded in T̂  * borax (soil) ^1*32) fo l luwi 

by T^ • ooobination soU (1«U) and T|̂ «Ci«0̂  (soU) (l .O). 

MMOluts growth rats was at i t s peak b s i w s i 75*105 OAS. ilig^isst 

AGR was recorded in i |«s 11 spplicatioB of coso^ (2* 21) followsd 

by T̂  * foliar aippliostioo of Cotsô  (2*20)« T^ • OMhinarfon 

foliar (2*04) and Tg • foliar application of Mn^^ (1.90) 

uhsn conparsd to watsr 8i;cay control (0«97)« nstwssn 106*135 

Qi^ hifllisst AflR was roccrdsd in so i l application of za30^<2«48) 

followed by Tj * so i l application of Mn.̂ ^ (2«10)« T̂  * foliar 

spplicat on of Cnso. (1»60)» T̂ ^ * foliar e«plicd;:ion of 2ai0^ 

(1.53) and T̂  * foUar application of Fsso^ (1.32), so i l and 
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Vablft»7, lOaaoXuta growth rat* {g^l»nt/6aif) «« iatimmami hr •oU asA 
foliar applioatioii of •loroiiiitrjLaota 

iraatMiita 4 5 - 7 5 ?e . JOS 10* - US 

T]̂  « Cuso f̂ 20 k^^ha (aoii application) 

Tg » Hii30̂ 9 ao )cg/ha (so i l application) 

^ * F«30^« 20 ka/ha (aoil appli(»^tioii) 

T4 • ZB30^t 20 Itg/ha (aoil application) 

f̂  • Borax* 10 kg/ha (soi l application) 

T̂  • oamhination of a l l fiva alaaaotn 
(aoU application) 

Tm m Cuso^* 5 kfi/kia (foliar ^^for at 
' iO ft*90 DiiS) ia 2 aqual aplita O.tl 2*20 

TL m Hasoi* 5 kg/ha (foliar apray at 
60 6 90 QkJ} in 2 aqual it>lita 

fL • Voso^v 5 kfj/ha (foliar apf&f at 
' 60 6*90 J3KG) i a 2 «(lttal l|>lit« 

T,o* ^nso^* 5 k^^ha (foliar ^^ray at 
*» 60 ft 90 D\3) i a 2 aqoal apUta 

Tit« Bor«i«2*SEg/ha (foliar at>ray at 
** 60 ft 90 Qf̂ d) i a 2 aqual apUta 

1^07 

0*9« 

0.95 

o.?» 

un 
1 . U 

2.21 

1^7 

U 6 t 

1*27 

1«47 

1*64 

o.aa 
2.10 

1.16 

2.4S 

0 . U 

I « U 

T.^- Oonibinatioa o< a l l fiva ali 
* (£oUar apray at 60 ft 90 OiS) 

ia 2 OQual q;»llta 

^13* Â̂ **̂  >l>î «(r coatrol 

T.^* Abaol̂ tf:<i coatrol 

0*84 

o*ai 

0*94 

0*90 

O^tt 

0«Si 

0*44 

0*100 

o*as 

1«90 

1*87 

1.71 

usa 

2*04 

0*97 

1 . U 

0*20 

0,60 

0*61 

i*aa 

1*52 

0*M 

0*6» 

0*53 

0*41 

0*41 

1*21 C*D* at 9K 
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IbltM applied 21130̂  AJÔ S abl« to iaoKmmam tn* 

A€R ooaBtaobly tUroug îout the erofjpliig p«rjpd« 

Data oo r&Iativ« groirth rata (g^lant) of eottcMi «a 

Influanoed by aoi.1 and Collar «t>plieatlon o£ alcroautrloAta 

raoordad at 45->7S, 76^05 and 106-.13S DM periods ara 

praaontad in T̂ i3la<>i6« 

Slgal Oeant dlfforanoas of *^CB. ware 

45*75 ms* vhsraas at 76-105 and 10tfi-13S OKS, dlffaroaoas of 

RGR vara non-algolfleant* At 45 DAS borax (floll) raoordad 

tha RGR v^ua of 0.061 follovad by Cuso^ (floll) CO.OSS)* 

oamblnatlon (so i l ) (0.051} and oanblmtion f ^Uar (0.090) 

aa against 0.038 of watar apray and 0.034 of abaoluta control. 

4«) arv aattar accuomlatlon 

4.3.x orv mattar aoctmuJ^atlon JLn a t ^ 

Data on dry B«:;tar aoeumilatlon la atan ara 

Itt Tablai.9 and Fig. 5. 

Dry oattar produotlon In ataa ptr plant ana alfpiif leant 

a t 45» 75 and 105 onB abaraas at 135 Bus^ I t •howiil ana* 

algoUUEleant affaet. 

At 45 OMI* tba talgtMst dry walght of staa (2.66 ^ 

was raoordad la aoU a4>pllcation of Mâ Ô  (Tj) and dlff«rad 

algnlfieantly «i)aa cooparad to eontrol (1.61 g) . iraataaata 

T^0 T^, T^, Tg, T^ and Ty^ alao produead algnifloaiitly 

hlghor dry matter In atom. ~^oll ivppllcatlon of Ctt^^# 

vatar ^pray oontrol and abaoluta control vara on par with 

ona anoU»ar» 
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Tatol«-6« Ralatlw growth rat* (g/g/daef) mm ioMlvrntKimA ky aoii and 

£6liar applioatiofi o£ mldroiitttxients at dKf«r«Ht ^CM^ 
mtukgea of oottoa ev* JK*̂ 76̂ {/-̂ . 

» i -
» « -

» J -

» 4 -

»s -
' • -

*T 

^ -

^ ' 

*ur 
tSu-

»ir 

*13-

»14-

mmmm 

Oieo^0 20 kg/ha ( s o i l 4pf>a»ioatioa} 

Mnao ,̂ ao k«/ha ( s o i l ^pplieatlon) 

P«30^» ao kq/ha (aoi l afjpUcation) 

liosg;^* 20 kfi/ha Caoil appXlc^tioii) 

BoTdSK* 10 kg/ha ( s o i l ^»plicatioii) 

Cort>l nation of a l l tlvm ^Xmimotm 
( a o i l application) 

CvPOac S Isq/lim ( fo l iar s p r ^ a t 
60 6 90 IA3) in 2 aqual apl i ta 

iiaso^* 5 kg/ha ( fo l iar spraF a t 
60 6 90 QPB) l a 2 aqoal o p l i t s 

l̂ »90^» 5 kg/ha i§tAim apray a t 
60 & 90 Clis) i n 2 oqpial i p U t « 

znso^y S kg/ha ( fo l iar apray a t 
60 6*90 OD,S} in 2 oq^ial a p l i t s 

lor«c«a*Sk«/ha ( fo l iar i|>ray a t 
60 « 90 13KS) in 2 equal flplita 

examination of a l l fi<vo alaoont* 
( fo l iar ivray at 60 « 90 0 M | 
i n 2 CK̂ ual qpllta 

WatMT flSNTay COOtKOl 

AbBolutto eontrc^ 

»••% 1 
C«l>« a t 991 

4» • 7S 
ora 

0.055 

0*045 

0*047 

0.040 

0 . 0 i l 

0*051 

0*049 

0*042 

0*048 

0*0IS 

0*04V 

0*050 

0*036 

0*034 

0*1169 

0*3389 

76 • 105 
Ci^ 

0*032 

0*025 

QmOm 

0*021 

0*025 

0*024 

0*034 

0*032 

0*031 

0*028 

0,019 

0*032 

0*027 

0*032 

0*040 

tus» 

i 0 6 * 135 
iHiS 

00002 

0*018 

0*0U 

0*023 

0*882 

0*010 

0*QU 

0*008 

0*0U 

0*0U 

v*VW 

0*08f 

0*008 

0*008 

0*030 

s*s. 
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At 7SJD^» highest sum dry w e i ^ t v^a rooerdttcl l a 

80i l «pplic tion o£ borax (2S.6 g) £oLloif«d by sol i a^gplX^ 

eatioa ^ caso^v eootolnatioa ( •o i l ) . naao^» Wma^^ and Collar 

^pplloatioii of Ciiso^* 21130̂  and boras* T̂ « Tg« T̂  and T^ 

treatsoeata vara on par vlth ona auothar* riiiilmi Inn of aioro* 

atttrlants «ppllad through aoll and foliar oppXioationa raeordad 

22*0 g and 18«^ g respeo iveiy of dry iMttar la at«i* aa 

agalaat i i*4 i g of witar qpray and 9*83 g of abaoiuta control. 

At iOS tms^ algal flcaat affect of stoa dry aacl 

obsQTvad* Hlcliast ataa dry aatto: v^s reoordad la aoli 

application of Cuso^ (S9«7S g) followad by so l i mi^iiaadoa 

of borax (S8»4)« foliar aofspllcatloo of Ciao^ (S8.0 g)» 

raso^ (aoU) (51*6 g) and foliar upplicatloa of Mn̂ Ô  (51.2 S g), 

aa against 27«S g of ibaolute control, cry aattar produstiaa 

la treatnanta T̂ « T̂ * T̂ * Tg« T̂ » T̂  and 7 ass on par witli 

ona anothar. 

At 135 DA8» the resulta ahowad atatlatjoajly noa» 

aignifioBttt differencea la reapaet of dry aattar prodoetloB 

in stiau Hoaevar, nuaorieally higher staa dry aattar vaa 

recorded la foliar application of Citso^ i'K^O g> foUuaad by 

• o i l asplic tion of Masô  (67.35 g) idina eoaparad to itoaoluta 

control (27.40 g ) . Coablnatloa treataents of aoXl and foliar 

application of aleroootrlanta (T^ and T^) raoordod 56.0 g 

and 57* M g dry natta: in ataa* reipactively* 
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VBbie>^« Ov«B dri«o aUm dry ouittar (Q> p«rplant at dJLfiarwit growth 
» t o g i of ootton for so i l aod foliar ny l lcat ioa of 
Butrlonf w)d«r raiofed oondltloai 

ttaatments 4S TS lOi US 

T^ • Cmsô a ao ko^h* ( so i l sppliestloft) 1.7S 22.1« f».7S S7.aO 

1̂  «iiii3o^« ao ko^^ (sou i«piicatioa) 2«ei ao.0) 4s«ii 67. as 
T) « Fsao^, 20 Hg/hs ( so i l sppUost oo) 2.33 le.8S S1.60 61.00 

T̂  • zaao^* 20 kg/lia (soU «)pllcatlon} 2.08 17*85 42*70 62* SO 

1^ « Borw, 10 IcoAis (aoU aPpllcaUoa) 2«S» 2S.60 58*40 49*75 

T^ • OBBteinstioa of a l l fivs ^«Miits 
( s o u ifipllcation) 2*33 22*00 49*50 58*00 

Tm m Ctt98̂ « 5 kQ/bs (foliar %)riy at 
' <0 6*90 »lSl la ^ aenial aoUts 40 i>"90 »is} la ^ aqoal sp l i t s 2*15 19*46 58*00 70*00 

T. • KnSQLa 5 kg^ha (foliar spray * t 
60 ir90 DM) in 2 aqual is>lits 2*40 18*8) 51«25 Sl<40 

tm * Fai90ĵ « 5 ib9/h& ( fol iar apray at 
60 4r 90 OKS} in a aqual ^ l i t s 2*16 16*66 50*20 56*75 

Tmg.* 7aao.0 5 Ic^ba (foliar spray at 
*" 60 4*90 QPiS) la 2 equal a, l i t s 2«24 19*66 42*00 59*00 

tm%m Borax»2*S]ĉ yO)a (foliar spray At 
^ 60 4 90 ZViS) l a 2 aqual qe>lits 2*33 18*33 41*50 5235 

T*w» COnblAatioa of a l l fivo alsraanta 
** (foliar aoray at 60 4 90 OhS\ l a (foliar apray at 60 4 90 Ohsl l a 

2 aqual aplits 2*16 18*15 44*10 57*30 

T ŷ» Watar spray,oon«rol 1«58 U*41 25*10 34*40 

T | ^ Ateolttts oontrol UU, 9*63 27*50 27*40 

8«4iiU ^ 0*«) 1*60 4*10 8*ii 

C*0* at 9K 0*60 4*10 U.60 B*s* 
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4.3«2 try aattqr accwiqlatlon In laavtf 

Data on cbry aattor acctimlfttioci ia l«ii 

a t 45* 75, 105 and 135 m s are givwi ia Tabla-lO aM rio.6« 

dry waigtit at 45 BAS ilnrad s tat i s t ica l ly 

noa-sigiiifieant dilfiff—Wt «iwr«a^ at 7S« I05 and 135 u^* 

atiowad sigriifl^nt dLttttrttiom « n a i «iM tr«a«M0ts* 

At 75 Q^s, hijwiit leaf dry aattar wmm rmmrfimi\ fey 

Tj » faorsK soi l 9p l l«d traaeaent folloited by t r s a l — i s 

'e* ^3* ^12 * ^ ^8* ^^ ^̂ ^ ^^'^^ highest dry waight o£ iMfvas 

vas raoorded i s T ^ • aotobiaatlan (foliar) folloiiad by t^ • 

znso^ tfoliar) ( J7*S0 g) as against 23«00 g of wHmtlutm 

control* At 135 DAS« loaf dry woi^t atartod <laoroBaingc 

with tho hic^Mst walght of 30*52 g in IV • oosAiiaation (soi l ) 

foUoMQd by 27«35 g in tt, • COSÔ  (foliar) as agaiMit 10.35 <»£ 

absoluto control* 

4* 3.3 flrv nattar aoymuXation in fruiting 

Ekita on dry Height o£ fruiting parts par plant 

roeordad at 75* 105 and 135 BM «r« prsswitifl ia Tabl*»ll 

and Fig*7« 

ory asttar aoevsRilation o£ flrtsitiag parts par plant 

diff rod significantly due to so i l anA foliar application of 

•icronutrionts at a l l the stages. Hi^re was increasing trsnd 

of dry weight of fruiting p«:ts per plant fran 75 to 135 OKSm 

At 75 DA8* dry voight of fruiting parts differed 

signif icactly asKMig v^ioua treatcuants. The highest dry weigbt 

of fruiting parts ptm plant tiaa recorded In T̂ * T̂  and ^^^gm 
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V«bi*»XO« owm dk'ied l«af dry matter (g) p«r pXant at dU£ar«nt gprcarth 
«%agM of cotton «a infIu«no«d Isy • i i •aS foliar 
•^ylication of mioroautrlanta uadter rainfad eonditiooa 

T^ m oam^m ^ kfg/iaa (aoU appiloation) 

Vj • itnso^* 20 kg/ha ( s o i l application) 

Tj « faso^f 20 )ig/ha (ao i l a p p l i ^ t i o o ) 

T^ «» znSo^* 20 kf^ha (ooi i application) 

T^ •> Borait* 10 kg/ha ( s o i l application) 

TU m Oowhlnation of a l l f iva alaotanta 
(aoU application) 

fL • Caso^« S ki^ba ( fo l iar apray at 
60 6*90 m s ) in • aqual sp l i ta 

T^ • Nns04« S kg/ha ( fo l iar spcay a t 
60 6 90 DX'-i) in 2 aqual s p l i t s 

1^ • r^aOu* 5 kg/ha ( fo l iar ^pra^ a t 
60 6*90 tUS) in 2 aqxaal apUta 

T.^* zaso^s S kc '̂ba ( fo l iar a p c ^ at 
^ 60 6*90 C«^) ill 2 aqual ^ U t a 

1 ^ * Bor«i«2*9l^ha ( fo l iar apray at 
** 60 & 90 Q^} l a 2 aqual apl i ta 

T . ^ Coabiaatioa of a l l f iva altBaata 
^* ( fo l iar %>ray a t 60 6 90 DKS) l a 

2 aqual apl i ta 

T. j» Watsr apray.oootfol 

T.^« Absolute control 

45 
0A3 

»«1» 

7 a 5 

6«66 

6.83 

S.S0 

6,66 

6.00 

7,33 

»,91 

6.75 

6.16 

6.00 

5,S0 

5 . SO 

75 
D ^ 

U.BS 

16,90 

i8 ,oe 

14.33 

20.83 

19.75 

is.es 

17.50 

17,41 

16.75 

16.58 

18.00 

10.66 

10.11 

105 
D^3 

i 4 . » 

2«.S0 

27.15 

37.50 

24.65 

30.15 

32.00 

33*15 

29.15 

37.50 

32.35 

42.85 

20.85 

23.00 

US 
CAS 

t 4 . l t 

22.28 

23.05 

17.65 

24.25 

30.52 

27.^5 

20.55 

23.10 

24.20 

19.75 

16.70 

U .50 

10.35 

s.«%x 
C«^. at S9( 

0.45 

K«S« 

1.20 

3.60 

3.50 

10.38 

2.20 

6 a 0 

http://t4.lt
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11*25 0 •ach). 

ht lOS m s , conhlnatloa of miccatmbxi«kt» as^Xl^d 

throiKjh ooil (i2«7S gU foliar «..i»Ueatiofi «»i caao^ (U*1S 9) 

CCTrtblnation foliar (l.2*00 g)* aoil ^E^licatioa of OaM^ 

nue& gU 1^90^ (£»U«r) (U«80 g) and zg&^^ ioUar (U>.30 g) 

ware significantly ^vpaciot to watar 4praf C5*A5 g) and 

abaoliito control (3*60 gK 

At 135 Dial* hiĉ MMc dry aiattar aocnmlation in 

fruiting parts «as reoordod in so i l applioaticA of z»30^ 

(65*X g) foUowed by so i l appUoation of tttiso^ (S6«30 g> and 

foliar ai^plieation of Oaso^ (52*60 g)* ihsso roeordatf 

si^piifleaAt inereaso ovor control (16*30 gl hat waxm 

tmoaa thflMoalves on par with ozia anotnar and so also T̂  and 

¥.« incareased the cfcy n actor aocunalatioA ia fruiting psrt% 

si^jOfloantly* 

4*3*4 tOtU. dry laattor prodtoctjgai i>sr plant 

Data on ths total dry Mi&tar proc^KtioB par plsnt 

i n tho aijove-̂ ^rowid plant parts at 4S« 75* 105 and 135 0M» mtm 

givsQ in Tablo»12 and Fig* 6* 

At 45 QAS« tbsrs was no si^^fOfioant difforeocs in total 

dry OHittsr prodnetion •Itimt du» to so i l or fcdiar application 

c^ adcsromttrisnts* 

At 75 ms» ttis t^tdl dry nas:tsr ineroassd s i^i i f io iat ly 

owe oom^rol* Kî ^Mst dry Aattv: proe t̂etifMi was raoordad in 

soi l si^plioation of borax (47.S8 g) foUowad by ooadsinatioa 

of aieronntrients throng so i l (43*00 g>» ^i90^ (soi l ) (39*66 g> 

and Iltt304 (soU) (38*56 g ) . 
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ttUlmmlU oven driaa fruiting parta ig) par plaat at 7S» 105 and i iS 
OIV5 of JiU2?6^ cotton a« iitf IitMieau by •o i l and foliar 
qpptliOKtioa ^ loieroimtrients VKK^^ roiaCad contiT 11—i 

h' 
^ • 

» » -

» 4 -

\ ' 

% -

« ? -

^ -

Tta ^ 

•w-

*ix* 

* ! * -

*u" 
» M -

t « . M » t . 

Ciiao^« ao lb9/hm (ao i l appUratioii) 

IIDSO *̂ 20 kg/ha ( s o i l af)plicatioa> 

i%so^* 20 Kg/hm imoil asplieatioii) 

Zî O^« 20 liQ l̂ia ( s o i l ai^liest idi i) 

Borgoc* 10 Icg/ha (aoi l a^^licatioa) 

QBBil;iiiation of a l l f i iw «laaeftt8 
(ao i l aERplicatiofi) 

Cii^4« 5 kg/ha ( fo l iar ipray a t 
60 Cr̂ 90 SkSi i l l 2 aqual aplitS 

KaO^c S kg/ha ( fo l iar 9praf a t 
«0 & 90 ms) in t oqual i p l i t a 

n^O^f S k^ha ( fo l iar sprajr ^ 
60 & 0 CfiS) i a 2 mssml aplitji 

znaoMm S k V ^ ( fo l iar apragr * t 
60 & 90 QM» i a 2 *iual apUMM 

Bers:t»2*S kg/ha(foliar sipraisr ^ 
60 ft 90 SA3) i n 2 OqmiL Spl i t s 

Oaal»inatiofi of a l l f iv» elontnt* 
( fo l i«r spray at 60 & 90 C^s| 
i a 2 equal ^ X i t s 

Matar ipray oontrol, 

Ak»90lute 9 8 t r o l 

B.m^ t 

C*0* at SSI 

75 fiM 

0*66 

1.2S 

0«6» 

0.75 

1.16 

U» 

0,66 

0,79 

i«oo 

1.08 

0*58 

1.25 

0.S4 

0»9D 

o«io 

0.51 

105 m» 

Xl*6S 

9.15 

9.65 

9.75 

S.60 

12^75 

12.15 

%m 

U . 8 0 

10.30 

7.15 

12.00 

5.85 

3.60 

1.60 

4.30 

135 SM 

34.30 

56.30 

39.75 

65.30 

38.25 

37.50 

52. t 9 

»S.90 

42.00 

51.75 

34.66 

45.60 

21.00 

M*30 

6*80 

19,65 
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At 105 CAS* siffiiCtauitXir higher total drf «•&&«? 

pcodoBtion was raoordod ia a l l tha traatoants aKcopt T|̂ % 

aoU vpl lcat lon of Cuao^ (10S.9S g) and Coao^ <foliar) 

(102*15 g) and eonblnatioa tiiroi^h so i l (92*40 ĝ  m o 

fil^iificantly mipvelaf over vatac ipray « » t x o l (51«8Q g)» 

but vera on par wlUi CMoa anotlMMc aaang 

At 135 CAS» tha total dry sattar icoduetloo dlif «cad 

al9iifleafitly aflonc, tha varloos treatiaaata* 'Sroa«MMS t _ « 

T̂ « T* aad tj wore found aignltioant over tmtar wftetif am§ 

aboolttte coittrol* but ttiay thfonaolvan . u)^e- «il par with 

oam anottoar* Hlgliaat totaft dry aattar par plant «aa racordai 

In CoJÔ  (follar}(15o*l5 g) tdian eonparad to 54*05 oi 

•kaoltttia control* so i l application was battar for NnJÔ  anA 

saix>^ vhoroaa foliar a, pUeatlon vaa battor for Cî ^^* 

4*4 Yield caaponents and ylald 

4*4*1 Wusbar of aquarae oar plan^ 

Data on tiie aabar of sqcoaraa per plant recordad at 

75* 105 and 135 m s ara praseobad In Tabla»13* 

•miser of squares dlfiEorad dgaifleaotly nHMg llMi 

traatAaitta a t a l l the thraa atagas of crop growth* 

of aquaras reached tha paak at 105 aiis and egnara 

wtm alaost negliglbla later at 135 DMi*, 

Sl^ilf leant dlf forences among tha traatanntn warn 

observed at 75« 105 and 135 LKS^ At 75 DkS^ algalfleantly 
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Tabl»»I2« Total dry mabt«r production (g/^lant) at di£fflr«nt growth 
BtAgoa of JlC-276~4 cotton for s o i l and fo l iar aipiicatlcm 
of micronatrionts 

tre»t3B«it8 45 75 105 U5 

t^ • CQSO^* 20 kg/ha ( s o i l application) 

T2 • Naso^c 20 kg/ha ( s o i l application) 

Tj • r«30^» 20 kg/ha ( s o i l application) 

T| <• zn3o^« 20 k^i/ha ( s e l l application) 

^ •» Borax« 10 kg/ha (aoi l application) 

T^ * CGmbination of a l l f i w •Icaanta 
(aoi l application) 

lu * 0020^0 S k^/Ha ( fo l iar spray a t 
60 & 90 I^S) in 2 equal spl;.ts 

TA • MnX).« 5 kg/l>a ( fo l iar ^ar^ a t 
60 Fi 90 DPiS) i n 2 equal s p l i t s 

Tg • vms^M, 5 kg^ia ( fo l iar ^;}ray a t 
60 6 90 Q^s} i n 2 equal s p l i t s 

Tj^* znSD^* 5 kg/ha ( fol iar iQ>ray a t 
"^ 60 <̂  90 IAS) in 2 equal ^ l i t s 

T | i* Borax»2.5)m/ha ( fo l iar epray a t 
*"" 60 fe 90 DAS) in 2 equal s p l i t s 

T . ^ Combination of a l l f ive elements 
** ( fol iar spray a t 60 & 90 E«.s) In 

2 equal s p l i t s 

T. 2«> Mater spray, control 

Y| .« Absolute control 

CD. at 5% 

7. SO 

».75 

9 .00 

8 .91 

8 .06 

9.00 

8 ^ 6 

9 .90 

8 .08 

9 ,00 

8 .50 

8 .15 

7 ,06 

7 . U 

0 .83 

s.s. 

39.66 

38.58 

37.54 

32.91 

47 .58 

43.00 

3 6 a 6 

36.79 

35.08 

37.50 

3 5 . ̂ ""O) 

37.50 

22.62 

20.42 

2.62 

7 .61 

105.45 

82.81 

84 .40 

70 .95 

91 .60 

92 .40 

102.15 

92.25 

91.15 

89 .00 

81 .00 

98.95 

51.80 

54.30 

8.92 

24 .58 

115.78 

14S.93 

123.80 

145.45 

96.2 5 

126.02 

150.15 

110.85 

130.85 

134.95 

106.75 

119.60 

67.90 

54 .0s 

11.67 

34.32 
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numbffr of squarea par plaat ima recorded in a l l Uw 

traaweats «<c^t T̂ * T^t T^^ and T^» owr ooatrol* Hlfî  at 

auriMr of aqpHTaa «aa raodrdod in T̂  (19.6) followed by Tg 

U7«S0) and T̂  <17«0) as agelsat 8*0 of ilMoluto ooAtc^l and 

••S3 of vatior ^iray control. \ t 105 Diws* HitfhMt. malMff 

of aqoures was reooraed in T̂  • so i l ^pl icat ion of 

eoobination (36.83) follovad fay f!̂  • foliar a«^llcatioo of 

Cittsô  U3.16) BBA t^m 9oXl applleatlon of Ciiso^ (33.0) as 

•Qainst 10*66 of cwitrol* 

At 13S OAS, significant dUfaroncaa mt^oq tim traatnanta 

ware obaarvad, T̂  * Cuso^ (aoU) raoordad the higlkaat of 3.00 

BtjaatoB/plMat followad fay Tg • NnO^ (foliar) with 2.83. 

Uwraat awfear o£ squar^i par plant waa rrHwrdart l a T̂  and T^ 

(0«S oaeh) aa against 2.16 of control* 

4*4*2 WoBOjar of caraan bolla per plant 

Sata ott tha nuraber <a ^roan bol ls par plant raoordai 

at dffarent c^owth atmgfm liava laaan pciaatod in Tahla>43* 

Signiicant di££(»ancea ware ob3«rvad <ium to aoil «ad 

foliar acjplieation of Aicronittrianta ro^^ding number of 

bolla per plant at 105 and 135 DAS* 

At lOS DAS* hic^iast WMstax of gra«i bolls per plant 

«aa recordad in aoil epplication oi Poso^ (17) followad by 

tollaf application of faso^ (15*66)• o^Bbination of aoil 

i^pplieation (T^) (14*33)* foliar amplication of C«k̂ ^ (13.0) 

and foliar applioatioa of oanbination (13*33) when oai%»arad 

to abeoluta control (5*5)* 
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Mblawi3« produetioa trttnd of nuî xar of aquares and ^mm ̂ aHm 

plant at different graarth atagae aa InflnMoail fef aoil 
foliar Bi>>s>llaatioti of microiitttxiaf^ta uater rainSad 
eoatUtiocia cv« <7X«>276ii»U. 

n-
» a -

» « -

» 4 -

^ -

* • -

« T -

» • -

* 9 -

* i o -

*u-

»ir 

•ij-

9l** ^^b 4MVMM%fr tt ^ 

xsc^Konanca * 

> ca o^» 20 kfg/lia 
( s o i l application) 

' Mii.]Qu« ao kfl/ha 
(ooiX a|)pllcatioo} 
Tm3OM0 30 k ^ ^ 
<aolX application} 
za3OA0 20 k ^ b a 
(ao l l appllcatioa) 
Qor«is« 10 k<]/ha 
(ao l l applicat.ion) 
Qcxabinatioa of a l l 
f iva alGBiaota 
leaU. o^iplloation) 
cii;^A» S kQ/ha( fo l i ar 
spray at eo 4 90 m s ) 
i n i aqEual opi i ta 
stanu* iS lGg/ha( fo l iar 
•iJtff at 60 & 90 OP̂ S) 
i a a cxiual apl i ta 
F « o . » S ka/ba( fo l iar 
0|3r«>f a t 60 ft 90 IVV3) 
Sa 2 oqual sp l i to 
znao., 5 kQ/ha( fo l iar 
^ r y a t 60& 90 DhS) 
i n 2 equal apl l ta 
;jeriai«2«Skg/h«( fo l iar 
spray a t 60 & 90 V^KS) 
in 2 aofual %}lit« 
Coc^loaticn ol: a l l 
flYO alaoQiitaC fol iar 
apray at 60 & 90 ^ 3 ) 
i n 2 equal qpll&a 
fiatar €pray« oontrol 
Absolute eontrol 

B.mt.t 
C*C« a t SK 

75 DA8 

Squarea Green 
taoUa 

14«S0 

19.60 

9.00 

14.83 

19*22 

17.00 

14.66 

17.50 

I0w66 

10.82 

11.83 

16.67 
9.63 
8.00 

1.29 
3.77 

^ 

^ 

«» 

« 

• 

^ 

«» 

^ 

^ 

«» 

m 

-

• 

• 

105 ms 

33.00 

22.50 

24.00 

22.00 

27*66 

36.83 

33Ji 

26.00 

29.50 

26.00 

20.66 

28.00 
U . 1 6 
10.66 

2.7D 
7.82 

boUa 

U . 3 3 

8.83 

17.00 

10.00 

a. 30 

u . 3 3 

U . 0 0 

10.00 

15.66 

10.00 

10.50 

12.33 
6.50 
5.50 

2.50 
7.36 

135 

* ^ -

3.00 

0.30 

0*63 

0.83 

1.83 

0.66 

1.16 

2.83 

U2^ 

1*00 

1.50 

0.50 
0.66 
2 ^ 6 

0.29 
0.05 

U\3 

Oreao 
boUa 

20.18 

20.00 

24.83 

30.83 

16.90 

19.66 

20.90 

15.00 

15.50 

19.01 

14JK) 

17.66 
12.00 
9.S0 

1.01 
2.94 
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At 13S SM» tlMT* warn olgniClQaat <ii£f«r«nM la tha 

of flTMO bolls por plant o£ diff«c«iit 

T3 • aoil «ppllcatiaa of Foso^ rooordod miM«>' 

grdoa boUa per plant (24*83) folloirad by T^ « so i l appll* 

oation ot za30^ (20.8a)« T ,̂ foliar application of OMJQ^ 

(20.50) and T̂  » aoil application of On^^ (20*16) aa 

•gainst 9*50 of ateolutn eontarol and 12*00 of usatar aptaif* 

Xa ganaral* groan bolls w«ira High r in so i l Si^lieatioii than 

in foliar s ^ l i e a t on of alerooutriants* TUs Inoroasa in 

auidbar of graon i^olls i s difforant troatnanta over akaolota 

oontxol (9.50) varisd fron 2*90 to 1^«23« 

4*4.3 mtMg of harvoated bolls par plant 

Data on mni3er of banrastad bolls par plant ar« 

given in Ttf>l4h»14 and Fig. 9* 

fiiffsrant erosmsnta diffarad sl^iificantly vith 

rMpact to mabar of hacvastsd bolls par plant* Ts ataants 

*2* ' i * *$• '4» ^U» *12* *10* ^8 " ^ *9 *^® '^"^ sigiafioai 
control but they tbanselvas ware on par witb one anothar. 

4«4*4 iiSMi boll waicdit (a) 

Data on noan boll waifi^t raoordad* ara given ia 

Tablo 14 and Fig*9* 

Qiare was nonsignificant differaasa asnag tsr»j 

as ragards boll woight* Howevar, ntSMrioally bigbsst 
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tell wei^t: vas rooordsd la so i l «ppUeat^oD of borax 

(4«50 9) foUowed by t ^ foliar i«>plieeti3n of Ciiso^^ "^ /̂̂  

T̂  * SOU acpllcatloQ of ziiso^ C4.2ai|a8 caB«>ar«d to 39$ g 

of vatiT aipray and 4«04 of Absolute control* 

^•^•^ Kqpaa Yield par plant 

Data on tho kafa* yiold p « plant a« iafluaeooil by 

• o i l and foliar ipplieatioA of nicrosittrlflR ta or* Qiv« la 

T&blB»14 and Fig. 9* 

VliiAd psr plant was aigaliicatttly bA«|tar ia oaaa of 

foliar application of r»30^« laSO^* MBS0|̂ » CUSO^ and coatai* 

natioa vhaa eoiparnd to aoil af£>licationa of tha aaffla 

alanonts. The ineroaae QV&C oontrol (26*33 g) variod froM 

3*40 g ia Tjj • mtar apray to 22«4 g i a T9 • foliar 9 p l ^ 

eatioa of Knao .̂ foliar applicatioa of W*30^ recordad tlio 

higbnat yiald per plan^followod by T̂ p • foliar nppHoatioa 

of 2a:0^ (4e,87 g|« Tg « foliar applicatioa (^ Ka Ô  €47«93 g)» 

T̂  • foliar application of CvSÔ  (47«13 g) and T^ » aoil 

applicatioa of bar«K (45*53 g) aa against M*93 g of ahsolnta 

control* All thooa troatsier^s w^ro signUicazstly sî ^̂ cu: lor 

to control* XIMI raaaiaing traataants also laoraaaad tun yiala 

par plant but not Agnifloantly* tiMra was not audi difforaac 

ia the yield par plant betweea eo i l and foliar no^iiecttioa of 

alerooutrlenta# 
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Data on the ylald of aaad cottoa (Icg^ia) • • 

litfluMioad by sa i l ani foliar appllc^tixMi of mlcrooutciaaiui 

«rtt pr«saat«d in Tatsl*»X4 and Flg,9« 

Ali the traataante iacraaaad the yield of aeed cotton 

sXgniiicatttlj over aiseoluta oaatrol as well as watar apxaif 

eoatrol* Sut ttm^ ttMnaelvee vera on 4>«r vith one aaotliar* 

Feso^ (£oUar ai?^Ucation) gepe t3» 

h t i j w t yield of 2446 kg/ha followd very eloaelsr by snso^ 

(foliar application) with 2405 K^ha* next i a order vace i 

C11SO4 (foliar) (2337 1tg/ha> borax (aoSl) (2291 kg/ha and 

eonbinatioii (foliar) (2241 Icg^ia) as against 1S44 k^ha of 

eootrolA^tar ŝ r̂ay* the iaoreasa ia yield o£ these treataaeate 

ovwr o>Btrol worlte oat to 902« 6€1« 793« 747 aad 697 le^^^ 

or Se 56* SI / 46 and 45 por cent« roq;»aotively* 

The increase ia yield of Naso^ (eol l ) iU4k itg/im) and wmm^ 

( so i l ) (2164 k^/ha) (39 and 40^ «ias M^ , algalficaat over 

control. Combination (soi l ) (^066 kQ/^)« etnao^ (ioUer) 

(2003 kQ/ha) and taorax(fQliar) (2009 ko/ha) alao gave 4«4 to 

S22 kg^ia increased yield over control the iaer<3aaee 

(522* 4S9 and 465 kg/ha or 34< 30 and 3O,0K raqpeoUvely) 

were . eigriificant* 

7!bu8« i t i s soon that appliOitioa of nicrontttrients 

gave significantly and ai^preeiably highsryields over coi^rol* 

Khile so i l application was better in case of t̂ '̂ ' fe ^ i - ' 

foliar appUcafeioa was good for »e, 2.> C^^ 0^0 Corrh'^otrn^, 
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r«U.«»U« RvnbMr of Harvestod bolls pee plant* rae^a boll va l^t (g)» 
ka^as yiald C^^lant and kg/hal aa influaocad kf aoii and 
foliar HBplicatlon of aler^nstriaata uadac raiafad 

*l-

* 1 -

» 3 -

» 4 -

H-

^ ' ^ 

» T -

* • -

*9' 

»io-

*kl-

»u-

*M* 
»M-

troatjnenta 

( s o l i application) 
Maaô » ao kg/ha 
l e o i l a pl icat ion) 
Voso.* ao )bg/hA 
( s o l i application) 
ZB@04» » kg/ha) 
( s o i l application) 

( s o i l appllcatlMi) 
CMblnatioa of a l l 
f i v t alaMBta 
( s o i l ippHcaticm) 
Cit304« S kg/ha ( fo l iar 
^^^lleation at 60 & 90 
D(is)la 2 eqxial apl l ta 
Naao.* S kg/ha ( fo l l«r 
nprif at GO <• 90 UhS) 
l a 3 aqu^ as>llta 
Wmao., S kg/ha (foUar 
^praf at 60 6 90 iJt3) 
l a 2 ogoal apl l ta 
znso^f S kg/ha (fdl lar 
« r « f at 60 <i 90 DAS) 
l a 2 agual o p l l t i 
BGar««2«S kg/ha(foliar 
i|>ray at 60 4 90 DPiS) 
l a 2 aqual ^ l l t s 
Oomblnatloa of a l l f Ivo 
•lanants ( fo l iar apragr 
a t 60 ft 90 T3KS} 
l a 2 aqual i p U t a 
vatar apray control 
Abaoluta control 

s*ttu X 

CD* a t SK 

Harvaa* 
tad 

9 .M 

9«33 

8.73 

lo.ao 

10.00 

«*ao 

10.53 

12*33 

12.33 

1U80 

10.20 

10.40 
7.80 
6.90 

1.14 

3.32 

Neaa 
faoli 

Cg) 

4.04 

4.15 

3 .a i 

4.23 

4.50 

3.9« 

4.47 

3.89 

4 . U 

4 . U 

4.00 

3.73 
3.88 
4.04 

0.523 

K.^. 

Y l a l ^ 
plant 

(0) 

39.93 

36.60 

33.36 

43.14 

45.53 

33.93 

47.13 

47.93 

49.33 

48.67 

4187 

2KI.87 
30.33 
26.93 

1.32 

3.62 

Y l n l ^ 
(k«/ha) 

2189 

2144 

2164 

2188 

2291 

ao68 

2337 

2003 

2448 

2405 

2009 

2 2 a 
1544 
1544 

152 

448 

laoraaaa 
i n ylald 

troKXg/ba) 

845 (̂ ^> )̂ 

8086̂ ;̂̂  

844^^^^ 

747 ^^''^, 

521(3^-^y 

783 ̂ "i^x 

4 i i ( ^ 7 ^ 

902 ^S^y 

•a(f^>'y 

4/aQ>^yv 
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4*4*7 ItuB :̂̂  of •aeda per boll 

Dstft OB mmkm ^ mmim por boll «• icfluencod by ooU 

mad foliai: application of aiocoauurlttiM^s aco ^oiBtntod in 

Tiiilo«lS. 

Slgnlf leant dlfferonceo w r o ebsonpod nK>ng tl» 

treatflttnts l a reapoct of miaber of OMAO por boll* i^oaf tn^g 

*12* ' T * *« • *4* *a* *8» ^3 •*** ^ * • ' • *•*••* 

slfpiifioant ovor ^i>aoluta a>ntrol aa woU m vatar apriy oontrol* 

but thoy thMwelv€<a slvswoa on par «ffoot vlth oao motliac* 

HlQhost mmiMX o£ seoda par boll %Afi|roooi:4<ad in foliar att̂ pll* 

ootion of r«ao^ (30*06> and so i l application of rosci^ (30*00) 

ao ooB̂ Mrod to 26*63 of obooluto caiil;rol« 

4.4.8 saad Inflqae 

Data in rai|»«8t of oaod lodax aa iafluaoMtf by aall 

and £oll«r ypl icat ion of ajcroa^fcrlaota aro givaa in T:»Julo-lS. 

Stiatlatlcally noi^^ai^iif leant dlffori 

the traatioants t̂ aa SounA. Howevor* foliar 

aepiieatXon of %i30^ (Tg) racordod highfcist aaad in/\mt of 

9*13 g fi9lloirad by foliar application of Cik^^ (t.Oi^^ 

reso^«£oUar (8«93g)« borax •(j»:>l^ (8*90 g ) , zaao^ • foUar 

(8.83 g) and borax^ollar (8*83 g) irtien ooiqparad to eontrol 

(8*30 g)* 
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4.4• 9 Gianiac! per cmt _ 

Data on ginning p«r OMit mm infii»mo«d lof so i l 

and foliar «pplXcatioa Q£ aicronutrlanf ara praaaatad 

mat difforeoeaa in ginning pnc 

iho diffarant anil and foliar 

traatmaata ^̂ « T2« IŴ  «i<i 7^ w n iovoad aigailiOMit 

eaatroi and th€»aalva8 aiawnd an par •££aet wicli oaa 

anothar* T̂  • so i l application oi aualiiniHijri 

raoordad tha highast gioning par cant C43«20) followad hf 

Tj^Aoil applic.^ti:>a of i*m^^ (41«10)» T^ * foliar 9pplJ^ 

eatioR of torax and T̂  » aoil aP£>liC3tiaA of Vaao^ (40*0^ 

mm againat 37*71 per cent of abaoluta control* Tte iacraaaa 

aivar control (37*71) variad firom 0*05 in X̂  to S*49 par cant 

i n T̂ * Both aoil and foliar a^pplicatiooa vara battar in 

aaaaaC Wms^^ (40*01 and 40.1«)*"7^^T^ Tc a^-T,^ oJ^jt^oM 

4*4*10 fcint indaac 

Data on l i n t indoac aa affaatad by aoil md. foliar 

application of mleronutrianta ara praaantad in xablai^lS* 

d 

S i g n i f i e s t diffaraneaa aoang tha traatnanta 

in raapaot of l int indaau 'StaalHaaaa T^ and T^ 

found aigaificant ovar vatar spray or abeoluta control* lUgfciat 

l i n t indan (6*39) was rocordad Xxk aoil Applie^tion of 

nation follcarod by foliar application of HniO^ (6*01) aa 

against 5*16 of watar spray and 5*48 of abaolnta control* 
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T«bl««15« RuBdaer of seeds p«r boll* sead Index* gliwlfKi pm o<n« and 
l in t JAlMK of oottoii (cv« Abacihita) as inf luoooeci by wnthnrts 
of aieromitxlent application 

treatments 
Ho. of 3aed Ginning 

boll 

«^ m Cu30̂ » 20 kQ/ha (soi l appUcaticm) 28.30 6*63 36.S4 S«2» 

^ •1CBS04» 20 kfi/ha (aoll «>plieation) 26.96 6. SO «»10 5.93 

Tj * res04» 20 Icg/ha (so i l applicatioo) 30.00 8.7« 40*01 S.eS 

1*4 « 20304* 20 kg/ha ( so i l appliCatioQ) %.40 8.73 SS.lt 5.7» 

1^ « Borax. SO Itg^hn (soi l aoilication) 27.SO 8.00 38.06 S.26 

T̂  • C^XBblnation of allfiips aleiaents 
( so i l cpplicatloQ) 28.80 8.76 43.20 6.39 

^ * Cuso^« S Icg/ha (foliar spr^y at 
60 &*90 £»AS) in 2 equal apUts 28.86 9.06 37.76 S.S0 

Tm m Hx^30^9 S kg/ha (£oliar S£Cay at 
60 6*90 T»i3} in 2 aqual sp l i t s 29.30 9.13 39.73 6.01 

tw m F9SOM9 S kfl/ha (Toliar aexroy at 
60 6*90 a^sl in 2 equal spUts 30.06 6.93 40*16 S.64 

V.w» znao4« S lig/ha (fioliar oimaef at 
60 6*90 £1̂ 3) in 2 equal splits 28.30 8*83 18»33 ^48 

¥«l« aBraR*2.Ski^ia (foliar s^av a t 
60 6 90 I^S) in 2 equal <!ĝ Uts 28,60 8.83 40,38 5«94 

T , ^ Caad»inatlatt ot a l l fiipe oloaeots 
"^ (foliar apray at 60 & 90 l^YS) i » 

a equal sp l i t s 28.63 8.70 38.79 &.1B 

T^» ifatar apray* ooetrol 27^3 8,03 39.ia S.16 

¥̂ 4«» Absolute control 26.63 8.30 37.71 S.48 

8 ,a i . 4 0,63 0*20 O.U 0.20 

CD. at 9» t . e i U.S. 1,49 O.S7 
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4*S WSixm propertl^o 

Data on fibre length* m aff«ctea bjr eoiX mA 

f oUar application of aleroiiatrienta aro pr—anfcaa l a 

Tableau. 

fhore vas no significant difference ia tim tiMmm 

leogtb of different creataenta* However* t ^ aoll application 

of coablnation rGCorded t t e highlit flkre Itmgth (2S*5 AM)* 

followed by T4 » aoil v p l i a . t i o a of z»90^ C25«l •» ) • 1^ « 

• • t l «pplieatioa of Ca30^ (35.06 m ) ee againet eontrol 

(34.30 • • ) • 

4«5.2 Fibra tMlfociaity ratio 

Data on fibre uniformity ratio t^ mm 

Fibre unifocmity ratio «aa nou affooted AigoLtXa^MXy 

elttvx- by ooil or by foliar ^plieatiott ^f adoconutriettte. 

But, aoil <ipplic ition of oomhlnation il^) ead foliar •gpXXm 

cation of saso^ ^^10' ^^'^"'^^'^ bic^ior per e«Bt iwilfoniity 

ratio <50^ ninreee otber fereetaents including oontrolf 

•iioiied aUgbtly lower valui^* 
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4«5*3 Wit€% fincnaag 

Date on f iivtt tlnmmn (10*^ g/iaab) of di££«r«iit 

trdatacits are pras^atad in Tat4e«16* 

•sithar so i l oor £oIiar applleatioii of miacoBUtejeioaita 

intiwaaomA £ibr« flMMtts sl^iifimotXy* iiaw0Voc# • o i l 

tfiplleatioa of m90^» foliar Ai^iklieatloo ^ HIM>^ anA foliar 

<flplioatioo of a»iBl>inatioo raoord«d hl0Mr but •qiMd Vi. aas 

of nicarowiair* (3«36) ma agaiast 3*0f of a»atroI* 

4»5.4 Matqrit=y oo<rff Jcdtw^ 

Data oa aatncity ooofflciont 4r« givwi itk 'SiMm«\$» 

Hatoclty ooAffieioat of <limg<m. troatooafcs 

dXff«r«d sigiiificafitly or«r ooi^rol* %N^^ 7A «nd T..» •!& 

othar txoatAWEita found oa par with one anoehar* mwuwMî  Hlgbaa^ 
A-

oAturity ooaffieiaat was rooonlad l a I^Mfoliar acpiicitloa of 

r«SO^ (0*69)« foUovad by T3 • aoii «>piicatiao of F^O^ 

(0.68). aad Tg « foUar applicitioa of ittkO^ (0*66) as 

agaiaat 0*60 of abaolttta oootxol* Both so i l maA foliar 

4ppli atloiua ware &>und iaettai: ia case of raao^ attdi itttiO^* 
4*5*5 Bvmaie str«Krth 

O a t ^ iaundXe strength {g/tmL> arm $r 

Buadle strength waa affected aigaiilocaotiy due to 

s o i l and foliar applieatioB of aderomfcriaotib III ghat hoDdle 

•tr̂ rMgith of 43«9€ was recorded ia f»liar ^[tplication of Hâ Ô  

iillowad by soU application of Mâ ô  (42.73) m» agalaat 38«7i 

of oontrol« Baoept T̂ « T̂  and r^« a l l tha r«aainiag treats* 

aente were significantly svpocior ovor abaolate osntrol* 
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Tiibie»i6« fii^m properties of oottm ov. AbaAiita am InfXu«ae«d bf 

aoil and ioXlar application of aicronittriMats undar 
rainted coiMSitioBa 

' l -

» t -

» J -

» 4 -

» s -

H-

» ? -

» • -

' ^ -

» i o -

»u-

»lr 

' 1 3 -
* i 4 * 

Iteatmaiita 

iaoil application) 
Maao^* 20 kg/ha 
<aoiZ application) 
Ftt30^» 20 )^^ha 
(ao i l ^p l i ca t ion) 
zn30^, 20 Isif^hm 
(ao i l application) 
BoraB* 10 ko/ha 
(ao i l application) 
Ccmhi nation of a l l 
f iva oleoanta 
(ao i l application) 

Fibre 
lengtii 

2S.06 

24*90 

24.50 

: » . i o 

24.80 

25.50 

Câ O â S )ca/ha( fo l iar 
BiMof a t 6̂  4 90 CH )̂ 
i n 2 equal apl i ta 24.90 
lin^o^* S lcg/ha(£oli 
8 , r ^ at 60&90 ^A3) 
i n 2 equal i p l i t a 24*53 
veao^* 5 k^ha(£ol iar 
^praf at 60690 1^3) 
i n 2 aqtial apl i ta 25*36 
B̂SO *̂ S kg/ha( fo l iar 

«>r3f at 60690 0^3) 
i n 2 equal %3lita 24*73 
B o r ^ 2. S)cg/ha( foli«-
ar ^>ray a t 60690m >) 
in 2 equal apl i ta 24*90 
Oombination of a l l 
S alflmantaCfoliar 24*60 
application at 60&90 
CAS)in 2 equal apl i ta 
Hatar a p r ^ ccxitrol 
Absolute control 

M N t 
C*D* at SX 

24*73 
24.30 

0.32 
•«a# 

anifor* 
• i t y 
ra t io 
0 0 

48*33 

49*00 

49.66 

49*33 

49*66 

50*00 

49*33 

49*66 

49.33 

50*00 

49.00 

49*33 

49*33 
46.00 

0.56 
lf*S* 

r i a ^ 
neaa 

(adcro* 
nairo) 

3.22 

3*26 

3*36 

3*20 

3*16 

3*30 

3*30 

3*36 

3*20 

3.20 

3*26 

3*36 

3*16 
3.06 

0*06 
••S* 

Hat«rl^ auodle 
ty CO* atrangth 
e f . i c i o n t 

0*64 

0*65 

0*68 

0*64 

0.64 

o.« 

0.65 

0*66 

0.69 

0.65 

0.66 

0*65 

0.62 
0.60 

0.02 
0.07 

42. U) 

42*73 

42«U 

40*66 

41.33 

40.63 

41.43 

43*96 

41*30 

41*80 

41*03 

40*90 

39.80 
38.76 

0.80 
2*30 
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4 , 6 Nutrient tgtake Qcg/ha) 

4 . 6 . 1 Nitrogen 

Data on nitrogen iiptake by the crop a t 135 OKS arm 

presented In Table<»17« 

There was s i g n i f i c a n t d i f f erence In the nitrogen 

upta)« of OJLI <h\Q^ treatments. Treatments T. , T , , T-» T, 

and TQ were s i g n l f l a a n t over control and they themselves 

on par with one another. Tg * f o l i a r appl ica t ion of FeoO. 

recorded the h i ^ e s t uptake (134.16 kg/ha) followed by T^ -

s o i l appl ica t ion of Feso^ (132.03 k g / h a ) , T^ - s o i l p l i ­

ca t ion of CuSO^ (130,33 kg/ha) and T^- s o i l ^ p l i c a t i o n of 

znso^ (129.3 3 kg/ha) as aga ins t 104.36 k^/ha of absolute 

c o n t r o l . S o i l and f o l i a r appl icat ion of CiiSO^* recorded 

almost £^M^uptake of nitrogen (130.33 and 130.41 kg /ha) . 

While s o i l app l i ca t ion was be t t er i n treatments T^ and T^, 

f o l i a r appl icat ion was be t t er for T^ and T^, 

4 . 6 . 2 Phosphorus 

Data on phosphorous tptake by c o t t ^ s orop a t 135 XXkS 

are g iven i n Table-17, 

There was s i g n i f i c a n t d i f f erence in phosfdlv>rous \9>taka 

among the various treatments. Treatments Tg, T^ /̂  ^^2.^'«^« 

found s i g n i f i c a n t ov«- contro l but on par with one another. 
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r^ • foliar aspUo^tioR oC B»t30̂ » 5 k^^tm ^prayvd ia tm 

•QuaJL ^ l i t a»SQs at 60 and 90 o%s raeordcd «iM liigh—t, 

iptAa of VJ>^ (13.60 leg/ha) folloKrod tsy T̂  • foliar api>li8a» 

tioR of Cfiso. (11.63 lm/h9}» T̂  * CQaBMna ioo of aoiX 

applimtiiaa ( l l . ao kg/tia) ana ^^ «• foliar applicatioa of 

ooabinatioa (lO.ao kg/ba) aa ayaioat 7«9U kts^bm oi 

afesoli^a ooBtrol* Ham^Pfmm ttm iptafc* of Pji^ was low witti 

the so i l anA fibliar ^jpllcatioa of Mnisô * znao^ aod borax. 

Both e s l l asid f o l i ^ qpplie^tloa of Fosou MTO batt.>ir for 

Data oa potasfiiUB ^ptalca by t ^ orcip at IVi HM* aro 

preaentad ia 1̂ mid»X7* 

Significant diffciraDces anoog vaciotss «r̂ 3̂itiDaats for 

potasaim i^taica vaire bo«cvad« fmao^ CoUar apKa^ 

S k^^ha (T^) roQiaterad tha hiĉ bAat viptak* of potaoaiva 

(156«S y^T/tm) agaiiost lOS.CT kg/ha of abeoluta contr'!>l« 

Boaides* this traatrpant «aa sigtiifloaat from OUMT 

trd-atsiatsta* wnio.^ Faso^ aod znso. vara Isottac for both aoiX 

and foliar «>i>lic«tiQO« 

' i * ^ * ^8* ^#* ''2* ^3 "̂"̂  '4 ^'^^ <oiaid OB par 

with oae aoothar but aignifioaat ovar control. M>aoliito 

control and wator fis>ray conurol reoorded tha lowaot 

of 105,67 and 11*60 kg/ha of KjO* raapoetivoly. 
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Tabl»-17. mic vptaka (koflu) aa Indumead bjr aoil and foliar aipUeatloa 
af nioroffliurlants at 13S CM to oottaa 

l^taha (feo^ha) 

'A V 

*9' 

» t -

*lffl-

»u-

»u-

CvtjO *̂ 20 kfl^ha (ao i l 4ipl icatioo) 

Naao^* ao ko/ha ( s o i l application) 

fMO^« ao 1IQ/)MI ( ao i l application) 

zaso^« 20 k^/ha Csoil a ipl icat ion) 

Borasc* lO^ig/hA ( a o i l applioation) 

Oonbioation o£ a l l five e l c w n f 
I aoil application) 

Cuso^* 5 kQ/ha Cfolitf- spragr at 
eo ft*90 Dfis) i a a aqual «>lita 

111130A* ^ k « / ^ (foliar ii>ray *t 
60 <r90 DP̂ > ia 2 aqual apUta 

FaJO t̂ S ko/ha (foliar apray at 
fiO Cr̂ 90 VKS} in 2 aqfual <|>Uta 

zmo^a S ^m/^ (foliar 4pra7 a t 
60 6*90 »^S) in 2 aqual »pUtM 

Borax* 2« 5 )cfl/ha( foliar aî ray at 
60 & 90 tMS ) in 3 aqual aplita 

combination of a l l fiiia a l tao ta 
(foliar i«ray at 60 6 90 DM) 
in 2 aqual ^ l i t a 

Tu« ifatar spray a>n(jrol 

130.33 

122,80 

132,03 

129,33 

118,S0 

120.00 

130, a 

126,50 

134,16 

123,41 

118,90 

U l , 6 6 

9,96 

K4ft 

10,24 

9,49 

t , l » 

11*»} 

11,63 

6,80 

12,60 

»,12 

• •80 

10,80 

141,20 

146,33 

146,33 

146,67 

116,Tf 

119,17 

142,83 

U2,30 

156,50 

142,23 

U&,17 

120,83 

'xf Aibaolttta control 

108,33 

104,36 

8,81 

7,90 

11U.60 

105,67 

C,0, at S« 

2,42 

7,02 

0.71 

2,10 

2,01 

S,62 



CHAPTER - V 



HM r^suXts obtaiiwd from t l» mm^mUaant coocUictMd 

• t MprlcaXtural Rssoarch station* obaniad faca* durlag th« 

yaar 1991*92 to study the respoaso of ootton cnr, /^wdhlf 

fSMBBi^ hi£2U|unj:)to so i l and foliar agplXoatiam of 

mlflroautrionts under ralitfad ooBdltioai are diaic 

ttim ttataorologieal aata(tM3lo«i) rnwmlM tiiaft tlw 

»iuil conditions during ths poriod of crqp growth wmm 

noiaal* ftainfali dî ring tarn ymax 1991̂ »92 was 1190 Hi ! • • • • C^^^^y^ 

3S.7 par oant aoro than tha nocaai rainfall CMS • • ) Cor tlia 

MlperiiQental station* on tha othor IMIKI* th* Mrtbar of ralair 

dafs daring tha yaar wasa 83 agalnat tha aMaial of 97« i.a»» 

by 14 days. Rain wasreeoivad in hif^ iabanalty at 

%• rainfall was particularly high during April* Nay sad 

and laaa during August and Wo¥ibar« t^fmxt iraa 

rain* tha vaathar was continuously cloudy for a pariod of al»«i% 

four Bonths i*a«* J^na «o s s p f t i i r * sowing utm « M » ilir i9% 

tha aaoond ifotit of Jtily* 

A9irt froM higher rainfall during 1991*92» less 

Inoldtira of bollwooi was noticad atarting aarly in tha aaason 

wtiioh hMMMT prwvailad t i l l tha and of 

controllad affeetJlvaly lay pl<%at protaotiaii 
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On the i«hol«« i t ooulci INI atatad that hlgmm raiafiill 

of t e yoAT eoqpl^ with v«ry Imso laeiOmtam of boUifom 

iMM helpful for tho ootton crop* Hovew* cootifiiiouo 

cloudy weather for fovr nonths from June t i l l aept«edoeB 

la excessive vegetative growth of ootton eroip end deloifed 

cepvoduetive pheee* 

S*l MepottBe ^ ootton to microiitttrlMif 

si^aificant differenoea in plant height of dlifwreat 

treatsoente was obeervad e t 45» 75 end 106 VMt hat not. at 13S 

I3iks« i|>plieation of nioronutriente through so i l or foliar 

a^l ieat ion did not increase the nuEober of nonopodial v r̂anchee 

•l^nifieaittly* iiowover« caa«>ered with control there wee mmm» 

rieal Inereaee l a t;ie nunber of acMiopodia pe^lent in eeee of 

different nieronutrient treetraonts* sigoifleant dlfferenoee 

In nunbor of esmpodial branshee was oiNMrwMi e t 7S and lOft nuit 

toot not at 135 DM* Mriber of ieevte per plant differed 

si9ii£ioant]y at al l the stagee of obeervation* i l r t l i r 

ceenlte were eleo r^iorted by Serour ^ |^» (1968) and 

l^atel and Patel (1949)« Nonsignificant dlfferenoe of eym^odlel 

braochee per plant reported by ^^awat (1974) and Aaab and 

Slarfialawaoy (1969) aleo found that oicromitrient epplicatioa 

had no effect on nmber of nodtr and ^i^qpodial faranohae per 

9l«nt* 
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siyii leant ixioreasa in the plant I M I C ^ at Mcly 

•tagM aior bn due to t .« effect oi fpliaktloa of nioro* 

autrleatn throu^ aoU* The InereeMft plant iinignt parcieularly 

in ease of boma (aoU) i s due to i t s reqiOreMent bfibe 

•ari8taa«::ie regions of tn* planu l i rmr (1949) has 

mentiofied tlwt faoroB l a very inpoctant la e e l l dlvlalon and 

focaa an aaaootial aoqpoadfit of c@li«trall» sXiBilarly* Tmil 

C1948) bas given oonvindag evideooe on tlie i^portaat rol« 

of za la the prodnetion of ^owth proaotlag taoBaaaae and i t 

i s l ikely that the aipreeiahle iac^oaan ia ĉ rowth mljktit be dee 

to this factor* Appllontion of aicromitrients through eoil 

and foliar spray increased the intake of N« PjO^ and K̂ O 

signif ieantly which in t m night have helpnd ia the fl^ovth of 

ootten plant* 

Itae differi^ieea in leaf area (dBi ) and li\Z were net 

s i g n i f i e s t at 45 Divs« whTnee the treatments differed eigaft* 

fieantly at 75. lOS and US DAS. 

ht, US DKS9 foliar appllcatioa of zaso^ (47JU <ki H 

aad faaOî  (47*376 dar) recorded higher leaf area per plant 
2 

than that of water apray control (31*424 A ) and abeolutfe 

ootttrol (31*282 4to')* so i l application of Caao^ and foliar 

application of Cii.̂ ^» Mnaô  and oamblnation alao reoordsd 

eigaJteeatly higher leaf ar a than that of both water ^priqr 

end ebeolitte control* At US si^« eoi l duplication of Veao^* 

•asou* boraai andcooihination recorded significantly lower i«AZ* 

NPiever* folier applloatioa of aieronutrienta either 

or in coBriaination recorded signifloantly higher lAl ee 
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to tli»t o< alMoXttto eootrol* si^iiflGaat dif£ar« 

O l w v d for AflR betaraan 45-7S, 76.10S. and 106*135 UAS 

9<inods« a«l4itivo growth rat« of oottoA was aigni floantly 

tel^Mr at in i t ia l ataga <4S*7S DM>» iiiMra«t vitli iaoraaaiaf 

gronfth* ttere w a daeraaaing tr^id of <>fiR nliicAi th«r«for« 

ataoifad non»aignifleant diffaraooaa at latar atagaa (76»13S £ii^), 

2m gaoarai* foliar i^pplicatioii of ZBS0̂ » ooaJ^lnation 

(aail)* aoil a{^lic<atioa of <a«^ and C«PÔ  (soi l ) vara 

battar for inoraaaing IJV lAX* AiOR and ftOR raii^aotivaly* 

raauita ifara alao roportad by Saroor ^t ^ (1M8) OMt ioUav 

^pplicatioa of 4X vraa or la coodaination with aiictura of 

•icarooutriaata gava t ê highaet dry a a t t ^ and largaat laaf 

area par plant and lAX* This might be dua to highar iiptako 

of wm. by tha oottoii plant in za aspliad aa both aoU aoA 

foliar* ooobinatioo (aoil) and Caso^ (aoil) traataaata* 

Bealdaa thia, za ia kaoim to pl^v a daf inita rola i a tho 

aynthaaia of tcyptophaoa • a praerorsor to ind»la aeatie aol4« 

a grovth homona la plaato* nnti (194S>'a work haa providaA 

convincing proof* regarding tha iaportaat rolo playad by » 

i a tha prodaetion of growth pronotiag hormonaa aad tha 

an^C'eeiabla iacroaaa ia tha physiological paraaatara by xa 

• i | ^ ba dua to thaaa off acta* 

With ra^paot to ataa dry aattar aoouMlotioa* 

dif^raaoaa at 4S«7S» aad 13S cn^ vara raoortfad but aat at 
13S Gas. 
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At 105 C»̂ 3« hi^iost AtMi dry ottttai: was rooordad in 

aoil asPPllcation o£ Cooo^ (59«75 g) fgilowad by foliar 

appUcatlott of CttO^ {5&.40 g)» so i l appliOAtlon o£ koevi 

(Se«0 «) and Feao^ I5U6 0 « At US DhS^ uum dry ttattar 

slMniad nooNilgpAg icaot dif£ raaeas* uovdvar* aoil 4ppllad 

aieromtriaota inoraaoad tha atfloi dry aattar aaeuBRtlatioo 

• •Hriea l ly oo^parad to foliar uppliad traacaaotB inAadlaf 

eonferol, tiaaf dry aattar tPaigHt at 4S tHiS^ ttmmd t a t la t teal ly 

noxk-algni floant diffaraaoa* Miaraaa at 7S» 105 and 135 DM* 

dlffarad aignifiontly* At 75 OA3* dry «&ttar l a atoi ma 

lili^iaat l a 1^ • aoil aiipUoation of teras foUovad ky 1^ • 

eaoabinatiaii (soi l )* T^ • raso^ (aoil) aad 1^ • Hn2Q^ (foliar)* 

llMCo waa aignificantly higiiaat leaf dry veigbt at 105 BhS^ 

tharaaftor deoraaaing dua to dafOliatioB affact at: latar atagaa* 

ory nactac production in fruiting pm^:^ diffarad al^iifieantly 

dua to «: i l and foliar applicatioa of caioronutriaata at 75« 105 

and 135 DAS atagaa* Xnoror̂ aing traad of dry waight of finiitiag 
parts aaa dbsm.'vml dtaa to eootiaaotta pcoduetion of 

floirars and b3lla« Aa ragarda total dry aattar (TCM) 

at 45 m3« thara vaa atatiatieally slgnif ieaat 

diff-araaea ia total dry mattar prodoetion both doa to aoil 
and &>liar 4;»plicatiott of raierooittri«ats. ^^?:l anplicatioa 

of tfm^ anao^ (aoU)* Nnao^ <aoll)« zaao^C^liar), 

yasa^ (foliar) and oawtolnatlon (aoil) ware aore cffaetiva ia 

iaeraaaiag TSM aocuoulatioa par plant. Soil aypplicatioa of 

aoBftiaatioa raoordad 126*02 g of "^m par plant WIMO iwaiiarail aj^tli 

119*6 g of foliar applicatioa of eoahlwatioa aa 

67*9 g of vatar a^cay and 54*05 g of a»ntrol* 
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OB ttM wiiol«» Ciiso^ ( •e l l )* eqriblnation (aoU)* zaso^ 

(floil) mad Cu^^ (foliar) if«r« found bettor for lBor«a«lng 

dry w a i s t s of 8t«m« leaf* fntltiug parts aal total dry aottar 

produstion p«r plant* reepectlvoly* such results wars also 

ob.alned by Sarour ^ a|̂ « (1988) that foliar j^pUcatloo o i 

sixuare of mlorMiutrieiifcs gave tarn Hi ghost dry aattar* %• 

roason e^uld be attributed that dry oMtter Inoro.ses as the 

advanoes due to laereaso in lA* b\X and MA doe to the 

applle JtioB of oderonutrienta* Co^^ sets IB catalyst m oxidation 

and roduetXoa reactions* I t i s aljo believed that ca aay 

fiineti.:^ in pAiotosynthesis* thsrelay inareaslng the aniyMr of 

ieavae per plant* stem mad frultino parts which resultod la 

greater prodootioa of total dry natter* Boron i s also 

believed to faci l i tate translocation of sugars and oarho* 

hyAratas in plant sod i s required by the msrtnhiti \f) regions 

of the plant (Varma* 1973)* ^̂  

$*l«2 Yield cowDonants and viald 

signifies^ differenoes «oog the trestnents nern 

obeserved at 7S* 105 and 135 D\s «s rigM<lls to mnbsr of 

•qnMree per plant* Hi^best nmydor of squaree per plant vas 

recorded la so i l spplicatioa of conbt notion (36*83) followed 

fey foliar spray of CusOu (33*16)* soi l application o£ Cu^^* 

l̂ JO^* ssnso^ and naao^ recorded 33.0* 24*0* 22*5 and 22*0 

nnMMr of squares per plant reipeetiiFsly when OHĤ ered to 

fdiai- spplicatioo of thQ sane alsnenta i^lch recorded 33*1* 

29*S* 26,,0 and 26*0 nixaber of squsres par plant* respsotively* 
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si9>i£Leanfely bi^MT oyalMr of gr«9n bolls por plaob «• • 

r«oardad la aoU aipUeatixMi o€ T^O^ f24«89)« ftpllowl Joy 

s o u appUcaUon of zaso^ (20.83), Cuao^ <ao«16) and 

HiiJO^ (20*0) against 9,50 of absoXuta control at final stag*. 

Significantly lii«(bsr ambar of ttanrosted bolls par plant was 

raoordod in foliar «|3yUration of Mfisô  (Yg)« Wmao^ (1^) mA 

zâ Ou (T^^)* Nssil boU wai^it was fovnd 

HBWCSVMT* ttsjiarieally hi^iost^iplicatlon of borax* 

s o u 9pplicatioa of f«)0^« oanbinatiaii (T^)» NaiO^ |fBli«r)« 

coBihination (£oliar) and vatar ax̂ ray ooa to l (3«01« 3*96» I«89# 

3*73 and 3*88 roapsetivaly) rseordoA aliMSt eqiini mmm boll 

lisigbt* Si^iifiaant differenoo vas dbamcmA in raapeet of 

yield par plant. Hi^^iest yisld par plant was raeesctfod ia 

Wmao^ (foliar) (49.33 g) followad by Saso^ (foliar) (48.87 «! 

26«93 g of CDtttrol* 

At 135 CM ths nonbar of aqoaros par plant wors nsgHglMi 

and hifiiaast squares nsrs obssrvad in so i l applioition of Cu.̂ ^ 

and highsst auatoar of fproan bolls par plant was observsd in 

9mao^ (SOU)* Hnaô  (foliar)» Wmao^ ( fo l iar) , bocaoi (soU) 

and feao^ (foliar vare found bsanfioial to inori 

of barvoatsd bolls par plant* boU w s i ^ t and yiald par 

plant rsapsotivaly« sudi findings war* also rsportsd by 

9t ^ (1986) that a l l tba ioliaga a^^ayad aicroimtrieata 

iaereasod ths awtoar of squares par pl«it aignif ieaatly aai 

i t •arjriiiiaiil ths ahadding as oonparad to control* which i s 

si«f>oted by the findings of arivastanra scd 3 i n ^ (198S|^ 
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sli-Gbari«b g^ A^m (1986) and Aaab «ad cXi.iliAlwfi«y (IMtl 

ril>ort«l •ignifieaftt iaereaMi of nuniMr of bolls pme plant* 

boll v e i ^ t and yiald par plant tittwrt— u M i i t (1974) and 

aacQggj}̂  â # (1988) ri|?ortad nonai^iif icaat e£f eet of mabm 

of green faolla par plant* This positive h—tfioi^l affaet on 

yiald p n r i a u r a can b« attributed to tilgtMr niaribar of total 

bol l s retainad and liarveatod bolla par plant and ihCsmtmtd 

Lh0 X«A.Z and iacreaaad transport of pbotoaynthatos from aouroo 

to aink foUowad by bigbar Absorption and battar iitiUgaMga 

of aicaroautrianta« tiuia iaf iiaiioiiiQ boll woight and wmtm oM 

bolla par plaau Wm Xm ballavad to ba oaaantial for tho 

ayntbaaia of ehloropnyll and biolo^;10Jil oltrogaa f ixatiofi 

priaary pbotoebeBieal roaetioa la piaotosynthaaia (Varna* 1973). 

mlUa oould ba reaaott oat tbat foliar appli atioa of Wm warn 
/*- ^ 

battar for iaeraaaiaQ tha mabar of harv:atad o i l s par plaat 

and Mean boll v e i ^ t and tharaby iaoraaaad tiim yiald par plant, 

Mn alao pliqr* mmm rola ia tha aynthMia of cbloroptyll aad 

in tha triiiai<« of olaetrona frwi «Mar to photoacldiaad 

ohloropt^U in photo&yntbasia* Hence* i t adgbt bava bats 

raaponaibla to inoraa** the ombm of barviaotad bolls and 

yiald pm: plant* 

Pnso^ appiiad tbrouji foliaga raoordad significaatly 

bigbaet aaad ootton yiald (24 46 ko«tia) followad by fo l i t f 

application of saao^ (2405 k^^ha), Caso^ (2)37 }m/tm}tA 

combination sgtaf (2241 kg/ha) when conparad with control 

(1544 k«/ba)« so i l application of eonbiaation (T^) raoordad 



88 

lokmg yield of ««ed cotton (2066 Scg/h«) minaa oo^parod wltli 

£oli«r 9 ^ ^ ot oaad»inatlon (2241 1i9/ha)« KmA and sl^4i Imem^ 

{1969}, ^̂ arma ancS Ovpta (1999) also reported that aoii 

oontainlng 0*4i pim availablo za^ ro^soadad to 2S»S0 ki^lio 

ZR^4 applied* kroadeast or drilled or a foliar apray of 0»IK 

2a30^ inereaolng the seed oettoii yield by 1*8»15» 2«S«-7«b aftd 

6«fi per cent* reqpeetiiFely* KamalaBathan ^ ^0 (1M6) riiported 

tiMt Tm30^ CaoU and foliar) tended to laereaee the yield of 

eeed oottoa at: Cointoatore* Theae findlnge are aleo 

oatad by the finding of Bl̂ Gharlei? f^ jA. (1986), 

so i l ypl icat ion of mieroimtrlante alao perfonMd bett 

for inoreaalog tiie eeed cotton yield whan eo^pared to cantrola* 

llile le •i;ciportod by Mageetafara ^̂ eo (1977) vho found that sodl 

^pl ieat ioa of Kg* B and ?.a Inereaeed the eeed cottoa yi<iii 

by 16v 26 and 21 per cent* reepeetively and by naetaar and 

Singh (19S3)» AttdoraoR and F^red (1968)* Varma Jftt â » (19e4)# 

srivastjva end ^la;fi (19e6)« ^bacsia e.t«a|>(19Be) and Kmm and 

Gupta (19e9)« 

Mî ^Mst laoraase la yield of aead cotton (902 k^ha) 

(SM) ovar abeolote ocmtrol was noticed In foliar appUoation 

of Feso^* followed by foliar application of ''.nso^ (861 )ti^km • 

S6X)« coao^ (793 H^he « Sl%) and coBhlaation-fOliar (697 k^hn> 

4S%). itftsse reeulta a^ee with the flwdfnge of NafSilBittfe "̂ eo 

(1977) irio f^tsid inareeecd need oottoa yield l a foliar ayraf 

of llg (33%). za (29?̂ ) and boraa (las) than eoil eppUoatioa 
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y^aSeih gavift 16« 21 and 26 par e^^t hlglMr flmlA oirar control* 

Wm^oetlVQljm Theesm results are also in lirm witH tbcmm 

nportod toy sl«^Ghjriab a^ j|Ĵ , (196«} and Varma jfc j^» (1964). 

cotton yiald in Pase^ (£oliar) couldl 

ba attrlbutad doa to eorreapondULng laoraaao la Uu I«%X« 

aucabcr of hwestod bolls par plant* maan boll walghfe* 

yield par plant and hightr ^taica of M̂  P^^ and B:^« 5ffidbot 

assiailatioa of spplKd aiaroatttriai^a prolbably induoad battar 

vogatatlva Qrowth and profusa ba l ing rastilting in markad iacr 

in aaad ootton yiald ovar oMitrol* ai»il ai^lioaUon o< 

cofflteiBation (T^l giiM lQNi«r aaad cotton yield which awy IM duo 

to nonavailability of mioronutrients and aatagMilntic affacta 

Honbar of aeads p«r boll diffarad ai^alf leaatly anong 

txaatxaai^s* Foliar ^pliesitiiem of I'4i30̂ « mnacdaA bl^iaat 

mabsr (30*06) of seeds par boll folloirad by Faso^ <SQ11| 

(ao.OO) wi>an eofl^arad to 27.4 of watar apray aaS 26*69 of 

aifaaoliiba control* seed indax showod nonwai gnifleant diftsraaotb 

Houavar* foliar appUoation of lOiSÔ  recorded naaarieaUiv 

hî pnaat seed iadaK of 9*13 g foUoMsm 9.06 oi fioliar tgtaf of 

Cuaô * Oinning oa^»tum difforad signtf icjntly aoong tba 

traatfficnts* Hl̂ ^Mst gimiif^ par cant vas reoordod la anil 

appliCE^tioo of ooobinatiun CTJ|*(43*20 |« followed h^ foliar 

applicitlott of boraac (40*86) than 37*71 of coni^ol* Xiint la6«i 

significantly differed araoog the tfaatnants* KigHaat nalna «aa 

recorded ia ooabinatioB (aoil) ^T^) (6*39) and f d i a r «>plioation 

of 10130̂  16*01) • • against 5*16 i a watar i^prmy oontrol* 
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on tim vtiotM0 i t can bo inferzad thiit:|foliar fiyHit.>ott 

of ^oso^ • fioliar <^>pllcatiofi 91^30^ • oaatoilMitloB »>11 and 

comtad nation aoil tr̂ v̂ taftants rm^fimSad tettar for incaraaalae 

mnber of a<Mda par boll* sood iiiA«u gionXag par oaat mA 

l i n t indasc ra^;>aetivei|r, s^teti rosulta vara also raportad hf 

Bl^^hari(9b ^ jŷ » (1966) irtao found that aoad iad^K variad froa 

11.4 to 12*4 g* Bot0 Ahlawat (1974) reportad nonaignlfican t 

dl£iEac9aoe« in Q inning >̂ar cant and liagab ^ J|2̂ « (1983}* 

r^lTaatava and sin^^ (1938) ragx^tad nonaigoiic^nt raaulta 

in respast of l in t Inrtfi 'or lacraasad aaada par boU* tha 

reasons alyiit ta dua to antiancad syntliasia of carbotaydrataa» 

protsina and thair trani|;>ort to trta s i ta of a««d fonBatioa* 

faso^ halpa im profcoaynthaaia* raduetlon of nitrataa* 

sulphataa and assimilation of nitrogan* laoraaaad q t i t a g 

par cent and l int iadaK may ba dva to cenhinad affact oi 

in i t ia l a£>il applicati:^ of HPK and micronutriants* 

S*l*) ribra propattXae 

fibra laoQUi^uniSoraity ratio aM aicronaire valuaa 

vara noft»<iitytiflqant» Hattrity coafficiant differad algnl* 

fleantly aaong tha treataanta* Î â ô  • foliar (0.69) and 

Fai^^ •• so i l (0*6e) raoordad 2iignar aaturxty coaffidLent 

ovmc 0.60 of control, mindla atrength also differad aigpifieait* 

l y by recording higiMat .straogth in H»m^ • foliar (43«9d| 

follovad by tU^O^ • aoil (42.73) as against 38.79 of oontrol* 

svtOn findings vara also roiport^d by srivaMMPa and S i a ^ 

(1968) and sawan ot al . (1989), wiwraaa Kti j iliHtiawn and 

ataoyaaiaa (1989)* Kar«r (I960). Kanalanatnan (1966) and 

lIe)pBi» s^ a^.(19e3) rapoTtad si^iifleant diffarooeaa of f * • • 

lengtli* uniformity ratio and mioronaire vaiua. 
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(1960) and Hcgab jg| al» (1983) ri«)cirt«d Ai^nificmt 

dlffeoreiices of maturity ooeffieieat «nd bundle 8tr«ngtt^ 

Oa tho codtrary* K«ialathan Clf̂ es) otoa&ev^ that £ollar as 

w»ll aa s 11 applieaUofi of Tmao^ inflii—mil fi33C« f i a ^ i a , but 

the bundle strength of fibra «as not affactad. 

!lltr* gan «|>ta>Qa by cott<xi was slgoif iouitly inf luonoadl 

by foliaar appUca.tliMi of te^^ < 134* 16 l̂ ^̂ ha) tolXsmmi by aoiJL 

amplication of l̂ ^̂ Ô  •• 30 kg/ha (132«02 Kg/ha.) Mh«n aoai>arad feo 

ilMmlatia control (104.36 kg/ha)* sirnlfieaxit dlffaraoBiaa m§ 

qptaica of PJOg was obsocvod among tne traata^ots* Hifî boat 

i^tate of ^ 2 ^ ^as rseorded In faSO^ « foliar (12*60 k4̂ ha> 

folloiiad by Cuao^ «• foliar (11,63 koAia)* «oii applieatioa 

of csooftlnation •» T̂  111*20 kg/ha) aa agaiaat 7*90 kg/ha of 

)l\tta eoRtrol* fior KJi uptaka* aigaif leant diffxacaooaa 

obaarvod batKean treatoants* HlgftMWt ^Uilm of X^ 

(1S6«5 kg/ha) wae reoordad i s foUar ^pplioatiofi of F^JO^ 

followed by soi l ^plic^tlon of znso^ (146.67 kfi/ha)» Hnse^ • 

aoil €146«33 kg/ha) and HiSO^ • aoil (146*33) aa against 

10S«eS7 kg/ha of absolute control. 

Ott tika wbols* Faao^ (foliar) traatooat was imicpa and 

r<^i1af|(ilili iaoraaaad ;«>tdka of a l l ttm tbraa waoronMirrlaf̂ B 

(BiK)* Siiailar rasdlta ara alao ^vaa by itona C197S) in 

Jowar* viatetaaatb (1979) in anlbarry and Cangadhara (l^^e) la 

aumAlowar* Hlĉ har q>tak« of H» p ^ and K^ could ba dua ta 

tb« positiwa inf l\JMMice of Miorottutriaota displaying â HMToaUc 

•ffact on growtb paraaetars* physiological traits* dry aattsr 
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produotioA* yield •ad yl«Jd ooiyGWWTrft. 

Furtb^y* it may bd QiiJLaod Uiat ths cotton plaiib nî M^ 

tijva tttHiJMKi alEworbad H for boll £3n&atioa afitoetlvfrly 

and thim might be the raas^s why t ^ hl^^iest: seed cotton 

yiAlct was 0btain<K3 with the ffotBhlned ic>pIlcatlon of VPK •at 

aioronuurlanta* Slrallttrly^ higlier ĵ t̂ako of Pf^c^^Wi^ 

could t e attributflci to tiid cotobinad effect of ataoeptlon and 

traoiilooation due to tl)6 ajppliCadlcA of aicsoautrients •ad 

oitrogea (Vletoraoath* 1979)* 

Hoeultg of practical UtXXity 

! • itaougb tiie Initiel aoll statue oontaiae 7*4 pfai of 9o« 

oottoo responded better fesc foliar 

i(>plicatlon rauier than sa i l w.̂ lch i« an easy eouree of 

getting mttrlent*^^^^ reoorded the blgheet inariaei In oeaA 

eotton yield (902 kg/h« or 58%) over control &>lloiped by 

znso^ « foUatir (861 kg/he « S6$^ eol Coao^ • foliar (793 

k^/he «• Si ^ • tamm reealte bsve to be oonfIroMd by 

mpoeting the eRperiBient for one or tuo sore years boforo 

they e « be reconaeoded for general arioyftion. 

aU soi l «c>pli cation of borax (10 Kg/hn) reepondod iaetter 

for insreaee in aeed not ten yiold of 747 kg/he (487*) 

ontrol f dloired Yfg cia.^^ « so i l (64S kg/bn or 43%) and 

S3i^^ • eoU (644 \uq/tm. or 42%)* llmee reeulte can bo 

reoooroaoded for general adoption by repeating the 

i f neoeaeary for confirming the reeulte* 



S« Iran thought both soi l and teliar a«pliaatti.ao off 

mlCTiMBistrlento liierea««3 tbs 89ei3 oottoo yield crvm watar 

apcay/oontrol* rdlatlvvly £oXl«r^«s f^und noro ofilcieiit* 

iteiiee^ I t ! • posBible to oaaSaina tne mlcromuxlents with 

Inaactleldal spc^s If not tcaclc. coapaUMIlt^ needs 

4* 4« aonall dosoe of a l l tha Blcroimtrlentti i^lod ineroaaod 

tho yldliU of seed oott<:« 8tA>st mtially* thay ê ti bo 

ractKomendid £or ganoral adc^tioa eltiiar thsougli eoU oc 

by foliar application* 

! • Determination of tho optimum doaoa of nleromttrlaata 

lor the cotton carcp i s •ssentlol to avoid toacicity caxiaod i2iia 

to axcass application* 

a* Sinoa raapoaae of cotton Is battar tor foUar appl^ 

cation than aoll appli^^tlon^foliar la to ba triad to 9m^ 

i£ this i s oora banafloial than antlra aoll appUeatlon of 

ffiicromttriants or ent^ira foliar î iray* 

3« Raaidual effect of mieratni^ienta on 

Roeda to ua atuOlad la cotteA iritte raCaraooa to aoUL 

i^iplicatioa. 

4* Coat«bana£lt ratio to ba worlcad out by applying 

various qnaatitiaa of dl££orant salsrooatrlaats althor thro^i^ 

aoll ancVbr by lollar apray* 
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S* ATttftS of Bicronutrlcnt deffici«)cl«i omeA to hm 

d«nark3tad ky aaalysie of »ol]. «aflt<la«i coXlected £ctm 

eiajar ootton growing ar̂ Âa* 

6* flM possibility '>f oeniblnifig •icgoftutrienta vltdt 

liMneticldal siMTays needs to be stxidied to find out: tltelr 

compatibility and to docro^aie the eoet od! eultlvatloiu 



CHAPTER - VI 

s'^sam^^iEir 



A fiold tmpmiamat m s eonductod on m&aiwt black el«gr 

s o i l UDdar ralnted oonditiona* at tha AgrlcuIturaX t̂ aaaaroli 

station. Gbaraad 'aow duriag ttm yaur 1991«92 co atudy 

tha raiiponaa of ootton ov« Abaahita to aoil and ial lar 

aRpUoatioa of nlcronutridnts* Tha mi^pm: immtut waa laid 

out ia a raadomiaad biock daaiga vlth ttcaa r^pXieatlona* 

HM traataMata eooaiatad o< f iva alcroimtrianta (Cii* i4a« fa* 

Zn and B) appLlad to so i l and throuj) foliar agtrmY Xa^H^ 

vldually and in ooBBbiaatioB. Doaaa VM&A for ooli aflplioattMi 

vara 20 kg/ha in eaaa of Cuso^» Mn^^, faso^ and z»JO «̂ 

trturaaa borax warn ^ppliad at 20 fc^^ba* loliar «K>plioatioa 

of tha iBieroautrianta waa dona • S kQ/ha aaoh aaoiipt borax 

vbieb waa 4ppliad ^ 2*5 kg/ha* tollar applicationa « 

l a tMo aqua! liMt̂ ulaMota vis** at 60 and 90 OMS and wa 

apray and control vara alao ineliidad •atring a total of 14 

traatsMnta. JUcoonon doaa of V̂K (40t20*20 itg/ba} waa 

aiK>liad to tha aoil bafara sowing of tha ercp for a l l tha 

14 traatmants* Obsarvations MI growth and yJald and ylald 

pmtmmt&ea wara reoordad at 45* TSu los and 135 OAJ« Htptdaw 

of JUa FjOj «Bd K^ at 135 DAS hjf whola plant analysia 

Iha rasttlta obtained ara 
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• SioBifieastly hlghset p l« i t tmi^t < 33* 20 cm) «•• 

raoordad ia aoil appliafttlon of Niiso^ follotrad by aoil 

application of bocaK (21*M ca) and foliar aapXioatlon oM 

eaRft>iiiatiofi (21.63 eai) at 45 DMI. At 7S CM, aoil appU« 

oatlon of bor«c raoordod algnif icantly higtiaat plant haigtat 

of 90«S0 OS* At 105 OAS alao* aoil aipUoatioa of toraot 

raeorc«d higtiaat p l a ^ hai^t* Both aoil and foliar aPi>li* 

eation of Cuso^ ad ^a^4 ^"^"^^ affactiva ia iacre^aing tha 

plant liaight* Hcwavar. at 135 OAS diffaraaoaa i a plant 

h e i ^ t irare not aignifieant* 

Ruodbar of monopodial braochaa par plant am lafltMOOad 

by aoil and foliar applioution of misronutrianta was £ouad 

non«eignificant for a l l tha thraa ata^aa C75» 105 ana 135 OAS|« 

of aynpodlal taron^iaa par plant ^waod aignifl* 

cant difforaaeaa at 75 and 105 CAS* At 105 f^A^ aoil appli-

oatloa of borax* oonfeinatL'CB • aoil and foliar applicatioa of 

noo^v coi&hination * foliar and aoil application of Cu;i0̂  

racordad higbar miabair of aynpodial faraneiwa par plant* 

indicating that both aoil and foliar applicatioa of miatom 

natriantd ware off active in increasing tim ainbar of 

dial branchaa. Homcvar* highaat mnbar of ayoit^odial 

ware raoordad in za30^ • aoil (12.66} aa a^aiaat 9.50 i a 

control. 

midbar of laavaa par plant ware laaa at 45 HAS taut 
paaflhart tha peak at 105 DAS and atartad daaraaaiag latar 

because of onaat of trnmammem* At 1G5 DAS* cttHilniiHi.in • 

foliar recorded the hi^^iast of 148 Icavaa par plant foUowiA 

hjt cortblnafcloo • aoil (145.33)* 
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t«if ar«a per plant (€r) was IcMrar mt in i t i a l stag* 

(45 DAS) and sixnrad non-aignificaiit difforanee* At 7S fif^ 

laaf araa par ylant «aa eignifloaatly hic^ar la aoU 

^pplieatioa of FaJO^ followad by aoil a^plicatioB of borav* 

foliar application .̂ f combination* watar %>ray aootrol«, 

aoi l application of ooabination* foliar application of fso^ 

and aoil aiipUcatlon of c«uiÔ » At 105 D^B leaf aroa iiwranH 

in combination • aoil (45.9e)» Ciioo^ • anil (41*86) asA 

cift«)^ • foliar (40.98). Foso^ and isaso^ inaranMd tno laaf 

aroa par plant ttarou tout ttia crop poriod (4S to 135 ms) 

mian ^ppliod . bf foliar airar* 

Significantly higher laaf aroa i n d i (IAZ) was rcioordad 

in aoi l applioation of fso^ (2*285) and borax (2*215) at 75 

0^8* XfOaf aroa indaac waa found to fluetuato vitlisut a ^ 

doCinito trand at 105 and 135 OMI* 

Significantly lagtiGC abaoluta growtli rata (AOR) wm 

roaxdad in zno^ • aoil (2*48}, tttuo^ • aoil (2*10) and 

CnsO^ •» foliar (1*60) at final atago (135 Of^)* Oooataat 

incaraaae in X3R vaa noticad throughout tho orop peiiod 

145*135 OKS) wtiao znJO^ «id NaJQ^ vara ^ppliod a9> mUX 

applieatioA » 

Significantly highaat relative groirtto rate (ROR) nee 

venardad betMeen 45*75 tj^s period ana tî ora waa oontinuonn 

daoroaae In MK froM 76*135 GAS s>eriadit 
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hj^T-J 

si(pkl£ieantXy highttst sten Ory aattar aocumilatloo 

Was obeonrod in so l i appHcatloB of Cuso^ (59*75 g) 

ioUairatf fay borax • so i l (56*4 g) and cuao^ - foliar f ^1'^"^' 

«t IGS m s ^ f̂ehiaraas at US oss* aoU appXloation of 

iiutrieats nuBMciealXy Incaraaseid tim mtam <tf mmttm 

aocunilation v.»ea cae^MCed to foliar appliod troataaota 

and ooatrola* so i l and foliar as^lieatioo of eonibinatioa6^ ^^^ 

prodiicad nedorata atan dry maitar aooaratklatioai 

Soli application of boras raoordad si^i if icantly 

tiifiieat < 20*83 0> laaf dry aattar proctuetioa followad toy 

ooabinatioii « aoii < 19.75 g%, raao^ • soi l (18.06 0 and 

coodbinatioa • foliar (18.00 g) at 75 fiHUI. At lOS I3M» 

aigni fleetly tiighast laaf dry waight waa raoordad la 

coadcdnation • foliar (42.85 g) followad fay zi^O^ • foliar 

C37.S0 g)* Ctt30^ « aoil 04 .35 g) agoiaat abeoluta ooatrol 

(23.(X> g>« wiMToaa at 135 Dî « tSiare vaa daeraaaing traod of 

laaf aattar production i>ecattsa of defoliation of older laawM 

froa the plant* 

ary aattar aeeuaalatioa in fintitiag parte was 

aigaifioantly hir|M»t at 135 DM and aoil ^M>limtioa of 

Za90^ raoordad the highast dry %mi^it (6S*3 g) followed fay 

Naao^ • aoil (5tf«3 g) and CiM>4 « fbUar (52.8 g ) , uliile 

aoil ^application of cuso^ raoordad lowaat dry wa i^t of 

finiiting parta par plant aaong the diff oraot mleronutriaata 

tasted* 
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WoliMC ^ppXicatioa o£ CttSÔ » so i l ^pplXostloQ of 2ii30^» 

Niiao^ and foliar ^pUeatioB of zaso^ and f«ao>̂  vmm aigaifi* 

e«atly aor* «££octlv« in inervaaiog the tot.^ dry n«tt«r 

produetioa p«r plant* LoiiMat total dry iaatt«r par plant was 

r«oord6d in oootrol and ««t«r ^pray* 

of aqoaroiK per plant vaa sig^iifie«itly hlgliar 

in eoil applioatloa of cgnfetnation (36.83)» foliar aa>lieation 

of Ci£;0^ (33»16) and so i l application o£ OiSO^ (33«0> at lOft 

BA8« Continued formation of aqoaron una uiwui'wd in foliar 

mraintfi traataanta than aoil aipplie ttion indieaUng tiiat foliar 

eprayi were affective for the eontinond pcodastion of 

aoi l application of znao^ recorded leee noeber of 

(22.0) ae againet i»lXar ncplie^tioa of zaJO^ (36*00). 

HifMK' Bunbar of squares per plant was recorded in taotb aoil 

and floliar amplication of Cii30^« Masô * •̂̂ •̂̂ 4 * ^ .̂ JkiÔ * 

of gr«MA iaolla per plant diffored aignlfioantly 

anong varioue treataants of odcronotrient aitpllcatiaa at lOi 

and 13S n\s« At 105 QKS« 9i9iificantly hioDer ntaber of gt* 

b^ljttef plant vaa recorded in Vm3^^ * eo i l (17*0)« F«30^ m 

£ollar (15*66) • aoil aiPpUc^tiott of ooai>lnatian (14«13)« Cii^^* 

aoil (13*33) and coobination • foliar (12*33| vliatt compared 

to 6*50 of watar apray^ HiareMa at 13S O ŝ* atq»l ftoanfcly 

higher mnbor of ^rean to l la was recorded in r«304 • aoil 

(24*e3)« 8Bfl»4 • aoil (20*63) and Ciiso^ • foliar <^«S0) ae 

aoainet 9*50 of abaolute control* 
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of htfvasted bolls par plant ahamwA •ignlfioftdt 

differences, significantly tiiQbest number of her vested b§lX» 

per plant was recorded in foliar spplloatioo of MBJO. sod 

WSO^ • fblisr (each 12,33) foUowid toy zaso^ « foliar (11.80) 

as against 6*JO of absolute control* aoil at>plication of 

Zttso^ recorded 10*20 taarv@st.ad bolls per plaf^ followed by 

Borax m so i l (10.00) and CUJO4 * "^^ (9*86) wtien oo^pared to 

6»S0 of 4teotiibs control* 

rieally bif^aest aeaa i « l l weigbt (4«S0 g> w ^ 

reoetfded in s:>il application of borax* foUowed by 4*47 f in 

foliar application of Coao^ as against 3*86 g in water 4^rsy* 

Significoitly higtiest yield per plant (49*33 g) was 

recorded in foliar applioation af rsdo^ wbMi compered to 

ea»S9lute control (26*93)* Soil spplieation J£ Feso^ maMiSd 

33*36 g yield par plant as against 26*93 g of absolute control* 

on the whole* foliar ai>plieation of nioroautrients wes bnttsr 

tban so i l spplica&ion* 

nifnlflestly highest yield of seed cotton (3446 ko^ha) 

waa harvested in foliar application o:f Wmao^ followed by foliar 

SPplicd^iott of Ztt30̂  (2405 X<V^> «Ad CttJÔ  (2337 legAui) as 

against 1544 kg/ha of absolute oontrol* ^Joil application of 

aicroniitriants recorded low^r seed cotton yield than foliar 

application* foliar application of fcao^* znae^* cuso^* 

lOiso^ end their e«d»ination increased eeed eottoo yield fr< 

30 to 58 par eent as against 34 to 48 psr Oflit of so i l 

application of mioronutrients* 

mailto:taarv@st.ad
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•uaber of loadi pmc boll v«a algiilfieaitly higlMr la 

§mao^ » foliar (30*06) tolloiiod ty Vsso^ • so i l Oo*0) aad 

mag»^ - fioUar (29.30) aoalaat 26.63 of control. 

Seod Inrtiir was nwislgnifleant. However, ntxRericallr 

hii^hoat aoad iadaR (9.13 g) vao reoordod l a iiaJO^* foliar* 

foUoiMd hf Coso^ • foliar (9.06 g) aa agalmt 6.30 g of 

akaaluto ooatrol. 

Soil ipplicatloa of cmnMnation raoordad aignificantly 

higlMst ginning parcentage^wrtia eoHvarod to watar i^ray and 

abaoluta control (39.12 and 37.71 raipaetivaly). 

Thera waa eonaldarabla laeraaaa ia l i n t iadts in eaaa of 

so i l appUeatioa o£ OMfaiaatlon (6.39) and Naao^ • foliar (6.01) 

as againat S.46 of abaoluta control and 5.16 of water 

Moan fibre langth did not differ si^pifloantlr. Howevar* 

aoi l 4i«pi;>licatiott of coaibination* zoao^ and C«se^ racordad 

rioally hlf^Mr aaaa fUbctt langthg nlwraui ^oJ appUoatioo 

of ^'"^raoordK^ highaat mm fibro langth aiong tim-^^'\ 

flPpUcatioa of aicroiiutrianta* 

^ibro nniforaiity ratio vaa not aignifioant auoog tlw 

tr«atBent3. Both aoil aipplleatioa of cootbination of «ioro» 

nutrlani^ atid foliar application of zaJO^ raoordiad SO par 

uniforioity ratio. 

LUcawiaa oioronaira alao did not ditf or aignlf loantly 

bataroMi traatnenta. HoiNnrora aoil application of F0£0̂ » foliar 

application of Masô  and oaiabinatiaa raoordad hi«|Mr 
valuawCc^US'ip -^ c^vwi^ z-A oi- c^^t^. 
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signXfieuitly higteat mturity eo€iifiel«it ««• 

in foliar ^n^UcAtloa of r»^^ <0»69) and «oll atppllcatloB of 

f«i0^ (0*€8)« Thftstt eiio trostaMiits ataoii«d algnlfiOMifc 

• i faet 3 W rcottlalng traatosnts incluOlna i»at4r sj^ay 

ooatrol and abaolute control. 

Sign! Clean t ly tilgtwr bundle strength i»8 reogcdatt ia 

Collar «pray of Hiiso^ f43*M) and aoll iNPPUeatioii of thm • « • • 

element (42«73)*5oil /̂"f̂ '̂ '̂ ^V. of cag.btnation reocrdad 

lower bundle strength' (40* ̂ 3*) aooag the diffdrent treemsate 

VIMS cnpered to absolute control (3d*76). f̂ eaô * 5 kg/he • 

iollar recorded slgnlflcadtly highest u{>taice of altrogsa 

(134«16 kg/ha) followed by Wmm^» 20 kfî ĥa «• so i l CUa.^ 

k^/ha)* Citso^« 20 lK,ig/hm » eoU (130*33 Kg/ha) and Cuso^« 

S kg/ha . foUar (130.41 itg/ha), ^ '̂ f̂̂ ^ ]'^^'3,U<^lU of C^^W-

siQolfioantly higheat pho^piiorua ^pttloe was recorded 

la foliar spray of Feao^ (12*6ok^ha) folloaed by foliar 

afpllcatlcHi of Cu30̂  (11*63 kc^ia) and so i l 4i/plicatieA of 

ition ( U . 2 kg/ha)^ ^ c^y^t 9^c^ l<fl^ ^/ oM^. 

PotasdLun uptake vas also algoiflcatly hl^fhest la 

of f»c»o. • foUar {1S6.S kg/ha) followed by zjiSO^» 

ittM))̂  and Feso^ T L * ^ en;>ll<3atioi^ w^ii^ r<ioorded 146*^7* 

146*33 ana 146*3 3 kg/ha K-jO. respectively, ^̂  ^^'^^/o^'^-^^V'^ 

of C'^i. 
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za*<^ Fs and m sabus of so i l s la sangru dlstr iet . 

CPtmjob s tate) . g» Rss. Puniato AqrX*Oplv.« j^(l)i23i-38« 

^MOCAU*» K»«. A£3D D^VZS, J.F.* 19S3« Foliar flpplleatioa of 
plant Rutrionts to crops gcawn on organic soils* 
fflctu Acarl* E3ot* sta* Bal^.> jg* 373«>S63« 

MZtRA. A«K« AHD Jfvm. P*X*« 1991* SffttCt o£ dosss attd astfaods 
of boron ai^Xicatltm txn siMat in aeid Tsrai so i l s of 
M îBaagal* lad* £• Aqroo.. | | ( D * 7a»74* 

•0IITVS9r»J.J*» 1991« dorractlag rm dafidancdas la aaoual 
«Bd psrannl&l plai«:s* prsosw. teciuaologiss and 
iut^ars pro«>sets. Plafit Soil*. j^y)(l»a)« 273-^79* 



107 

*MTmTlfir» A.S.P« AMD VXanfiOIMH, D»P«, 1987. Nloromitriwit 
atatn* and factor a affecting tne avail aiaiJLity of 
j | « t i 3 o l a of Kamatafca. yoitgnal 'J^ntX ^ w-.* 

•atioaax >yn|̂ oaiiM oas«« 16-»18 (MH). 

MMHHNAiU RAO» P.,1977, s f foet of Mĝ  eine and boroa oa 
y io ld of isrigatod cotton in u a c k s o i l of " 
projaet. Cotton D<wrtf>« ||t 11<»12« 

*PAN3B« V.G. Alt) SUKHAHOE* P«V.« 1967* S 
for Aaricolcural workare. ZCARJI 

»ATSIi» H»N* AfiD PATdw DJC** 1949» A pTaiiainary •tnOjf o f 
• f f a e t of traeo olanantB on tlia r^ovth* loua aod taoU 
terwijtion of vijaya oottoa* lna« scf . Ogg^ Part-XiZ, 
i94« p* 

*PXPaR» C«s«» 19S0* . ^ i l aoo Plant Analvala. Qniv* 
Adilaide* Australia* 

KATACHSOOHORZ* S » P . AM; DATtA BZSNAS* ll«ft.» 1964* tToAO 
•lanenta stattia of Zadian ^JolU« 9« ZfldlM ^>oc. 
Solf 3 c l . . ^ 1 207.214* — 

llAIIAT. P*S« AND HATHAPAb* K.H*, 1981, HioronuUriOBt AtatUS 
Of aoBO a o i l s of tJ*p. h i l l s * J* Indian ^oo* a i l 3ci.« 
22(2)1 206-214* 

MOOBR* H«^,» 1947« Water aoliiblo •&• in ooarao 
s o i l s In re lat ion to need of *B* f e r t i l i s a t i o n 

SiKAW IU« aiiiGii. A . p . \HD siiXMt 3 . P , , 1988» Diiatritaution 
of available zn« Cu» Fe and MB in old allwriim 
s o i l s in re la ion to certain s o i l (^Mractars. 

yigniatr^* AiIaFtSIIsUuiQHoi»erB>^^NU 

SAROiU* G*S«» ARORA, B.R* Al^ TPOQCAR* 1983, 2a a u t r i t i o a 
of aaica and evaluati'jA of different aethodt for 
eetifltttion of mmlltblm zn in s o i l s of d i s t r i c t 

(India). Ind, J. Sco^>« i8<*^» 52»58« 
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SAROtDR* r.A*» ABOO-iCIAtJlAH» S, AKD ABOq-MMIIb >•• 
Bff«et ^ fo l iar ^^riyiiig of !«:«•« st«>«rplao«ptet« 

•nd aiecoouferitttta on grontli* floirarijig, taoU 
Mtt ing and y ie ld of oottoiu gcwptian £• Aoron.. 

Z*ll«» HMflMOftv iUS. Â ID GRMO, »•• i96»* I f faet Oi 
V tertillzation and fol iar eptplication of Ca aoA 
aioranutrioota on eotton aoed y ia ld , viai»il ity and 
Medling vigour* seac^ 3 ^ * lg»cjtw« 42<2)i 421.»3a, 

•SSJTMC* Z«, CKSKSKSt J . ACD JARRI8, r*0*, 1971* Maflft 
VtotonrttthatM pcocHiotiofU Haoual Jlathoda* 
Jurtk, H*v. pvia. Hagiia* p p . ' l l U s i * 

ŜHAMIA* J.e* AND GOFTSi* t].ic«» 1969* Hosponaa of •ooDaoiOB 
of aiae ajpl ic^tioa to ootton (Ouiii i i im h iraut i i IM)* 

MMMB̂  R*M« ^-m K0TXRAi4AKI« OiP.* 196», k îao a^tua of 
•Oils of Hadhya Pradeah* £ • Indian SQC, spi^ 3ci>« 

y .^Ait l l l^ J . C * . VQNEa, U*K* AIE> CU»?A* U«iU» I M S . E f f e c t o f 
Iflwiala of amthaAs of zlne ^pplioition on ^owtlw 
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8X!iQH* H. Arm SXNOH, x.s«» 1981« Zlne and ooppar statM 
^ aoile of *^aja8tan« Annala Arid ^SBt^ JB^ ThJO^ 

s a m * 3mP»0 l^Sl a*» Bffoct of aoaking cotton •••di i s 
mttrlent sal ts . Xnd* £• Acri. ^gl.* ^ < ^ ) ' II-IS. 

8RIVA3TAVX«U«R« AI1D 3I?]C»i» Il»» X9eB^ SffOOt o f H «ind Za 
on growth and yield of OBtton* znd* j , .^aeotUm 
j](3>i 257.260* 

STXMSOli, c.K«» 19S3* Relation of water aaiiAie *B* la 
Zllionois 8 i la to *B* content of alfalfa* 
goU 3CĴ .* 21* 31«36* 

araBAZAH* S.V* AMD AJZJA« C.G.« 1956, Soi l f e r t i l i t y «vaiQ» 
atioa to aarve Zndian Faxnectk Dept* of A^rioultnre* 
iQfaore^ U«A*8* OS Aganqy ^ar Utter national 

SOHSARAH* v . , 1 9 ^ £ 
varna and • 
Labarato^ 
varna and yarirlSj; ^ 5 
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1976» Hlccoiiatrl«nt statue o£ aoila aaii vtaMt o r ^ 
of Mljab. rgru » w ^ 21* 47iSi. 

T;«KAit» P*il*» ai!CZBB\» X.ll« A«| aOHfA* 3«i;«» 19e9« ZZM» 

TSKARSB« B*B*, 1983« sffoct of so l i and foUar lyl lcftrlon 
of z& cm tiHB yiald and ^ptalc• of fmtrienta fey 

aorgtwa C3iv-9* Xhoaia Ai>stracUf« iio«3« s«K>t«« 19e5* 
Pii^ fay mo^Hiosar. 

fMZ« IM8« tlMi JTolo of sine in auKiii synthaslo in 
toaato plant. jggCm J, Dot.« | | i 173»179« 

VASWBi, V«, 1S73« A -Tatfeook of Piatt, Ptgaioloqy* 
pp. 2S0-275, 

VARKA* A.IZ.9 A»IBD^ ll» ArD YADAV* R.R.* 1984. RaapOBW of 
J i ^ to Microoatricnts u>d«i alluvial trao« oi 

9ttar »ad@ah. f̂ jTufeO DO>t.. | ( l ) t 44i.4g« 

mufMA* !!•»•• ansH^ S^K* XSID AGARWAL» I U U * 19«7« 
of -JCatUmi, on yield and juloe quality of augaffoano. 
X»5U smcaar carppa ^ . . |^(3^>i 14«16« 

VA3TXX9 «•» 1979« stttdieabo Uie golationaMp of aoMO 
aoll propactlea with dlatrlbutlon lataraatloB 
Craatiaation ant? adaocptlon cf :B la aalootad 

Ilia of Karna^alca 3tata« P)UD* ttiaals* a«.\«3»« 

*vzrrs« F«o« AUD mmioAra M«L*« 197)« Tastis^ of 3oli sine* 
OQppar* mrtnqf̂ no— and ixon* 2* ^flL* soc* >̂oU .^ot.* 
j[g8 153-172. ^ ^ 

VUMBLHAIĤ  A.F. , 1979« Effaet Of fo l lar «>pUOdtlOB of 
alcrofiiitrlanta on tho ylald â id quality of aulbacry. 
Itiosia sufeirit'od to n»A.s«« Bang:loce-24. 

*lfAUACB« T. A»D OGIXATZE. L.»194i« Mangnnaaa doflclioey of 
acpricaltxa: 1 aiKi tiortieul .ural crapa. 
SM" ^̂ SEEi* Hacv. Res, s ^ î f^SStf ^^"4^ 

9fAT3M, O.J., 1952« Phyalologic il baslti faff <iorlatiao 
i a yield, i j ^ , Aoron.. |« 101»14S« 
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J,Z«» X965» Hetliods of Soli AiMdysXs* .jft<3g« Ogg* 
J^2ga*« Part-2t 1059-I0tf3« 

lDUXIVM9Sm« A. H*S,« 3HMWÎ « K»IM« SZUGH AND VAlOfA* J,S«« 
1988* oistribotion of ciMnie«i forma of zs la soSlm 
of varying ordars uad x diffaront oiloiatie apnts* 
£• I"llafi soc« Sô ;̂  aci,^ | ^ 427«432* 

ẐZ0IJR« s« A.̂ ^ zzox*EK» w., 1987« Tha ciffaot of -jetam 
•laowot fartll isera oa th» ylald and quality of 
BO|baun aaada* Acta Aaroo>» Z7t 195«ao7« 

^original not saan* 



i\IpipilHM(SIl^ 



A9P^mMXmX. Pt^alaaX and chenieal prop<rtl«i of s o i l of 

Fartlotars 
DoptJi of prof H o 

iSmao 

netted 

Fartielo alao diatributl^m 
(«qprMi8«d in p^roentago) 
! • Coaratt sanA 

i i « f ine sand 
1U» s u t 

i v . Clay 
XI«Q>aB>lcal propactlaa 

i* pH (lt2«S ao l l wacef 
suspensicHi) 

l i » s iaetxical oonduet^lvi^ 

i i i * Cstioa awBlMiftga eapaeltsr 
( C a o l A g ) 

iv« organic caisson (ii) 

¥• CaldiHi sarbaaaba (9i| 

id* Av<»iXdt»ld otttriaat statua 
• • AvaUabio « (kg I V T S 

!»• Availablo » Ocg lia*^) 

o. Availa^U K Utg htTh 

d* UTPA aKtraetable za <pffli) 

e» DTPA aKtraetj^ila Fo Uv>l 
f* m«A«Ktraetai>Io MA ippm 
0» i:lVA aKtraetable Ca (pfs) 
b* DTPA aKtr «tablo B (ppfl) 

7.M 

11.90 
17.30 
61 . SO 

8,00 

0*2f 
60* SO 

0.50 

3.40 

S»42 f^rdroMitar matted 
(sadkaran* 1966) 

9.40 
17.68 
62«04 

e«OU pH »9t.er 
(JadBaoB, 1967) 
Condaetlvlty tarldga 

0*30 a«tted 
^ • 2 0 SodliM «attflra::loa 

iMcted(^aCk«196S) 
O»40 ifalkoy an Black's wot 

(Jackson* 1967). 
S«90 Add namtr allaatlon 

matted (PJipar»1950) 

218 

26«S 

271.60 

2*63 

7*40 
24.13 

2.29 
0.97 

202 

18.40 

302. SO 

1.22 

7.30 
21.23 

2.11 
0.74 

Alkalina pmewmngtvntkm 
fWtbod( sxJbbalab and 
Ajija* 1956) 
Olaan'a maitefl 
(B lae^ 196S) 
Flaoia pbotonator 
Mtbod (Elaok*l9«5) 
DTPA rncd^d (LUadaar 
and Narvall, 197^ 

^ 

CAmino culptaMTie 
aoid aatbod (Bargar 
and ttvoom 1939 and 
•odUlod by wetf •1965) 
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OttsBtity of mlDronuferionts i«>pli«d to floil and 
spray (as p«r traatiaanta) 

8*K>« Traatrnwit 

I 

t 
% 

4 
S 

f 

• 

9 
m 
u 
la 

IS 

u 

CU30^ 

MII6O4 

W9UO^ 

2oao^ 
Botsm 

CoBdblnation o f a U 

Ma304 
FOSO^ 
• •0»4 
^srax 

Mafiod 
of appU. 
oatioA 

SOU 
ai^l ioat loa 

•da» 
«ao» 
•do* 
«do» 

f iva «dQ» 
VOliar 4i>ray 
(FS)t60 and 
90 t3\3} 

«do» 
<*do«> 

«do» 
«do» 

ConblnatloD of all. f iv* iili 

Water a^ay 
(QontroX) 

• 

m 

ooaago of 
Micro* 
BBtrianto 

ao 

m 
m 
m 
10 
90 

8.0 

S*0 
s«o 
5.0 
2.50 

2Z.S 

• 

• 

Quantity/ 
p l« t 

(g)(SA) 

64.8 

M . 8 
44«0 
•4*8 
32*4 

291»8 

• 

• 

• 

m 

-

• 

• 

6*10 

8ao 
B«10 
8«i0 
4.0ft 

36«4» 

154)* 

• 

0«iantity/ 
p lo t 

• 

. • 

• ' 

m 

a. 10 

eao 
8.10 
6.10 
4.08 

36.4S 

21iO» 

• 

RaoQiRnefKaad doacjof 40«20tao NHC kg/ha (70 log \X9n$ 43«5 kg Jî Pi 
33*33 kg MOP) was <^«ilatad to i>ar plot (32*4 ! • ' ) • odxad «ad 
appXiaA for aacii troatnaat at 227 g uraa» 141 g £8vP aod 108 g 

Mieromtr lanta acplXad mm par traatmaitca as a»lX 
•pplJoaticA befora sowing (fĵ  to T )̂* 

2« lOliar «|>pUcatioB|>f micronutrianta iv\ tao aqual spl i t s at 
80 cas (16.9.91) aiMS 90 tAS (14ao.9l) itj to T^j^* 

3« Ouantlty ef water 
(2160 l /ha) . 

uaod at 60 DiiS (1543 Vha) and 90 CAS 
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APPmaxXoUXm seiiadiile of p lant protaotioB m«asur«« «dopt«d daelaq 
«aq>3r liseatatixm 

^** Dmim Cheodeal uMd BM*t* Agilmt 
Ho • 

1 ao*8.1991 Ro9or«30 aC 30 ml in 18 1« ApiOds aai 
ii»t«r tlirips 

t 10*9,1991 Iltivacroiw40ie 40 ml ia 16 i« ••Uvani0 
of water 

9 19*9«i991 Biid08Ulfaii»3S tC 50 ni la 18 1. Bollvocns 

4 UU«199i Endos\iUaf^i3S SC SO ml ia 16 1« BoUwanM 
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