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mmMmm AMO cmMXĉ t ccm^smm or ornxmrnfi to ptrtMrn 

fwmnusihrtm At mfrmmf tmuM or PHOSPHOW« 

mm of th« fiti»a«iit w«i<»»f A^loor 

Gujarat Agxlctatur®! tialv^mity 
^nand CM^ISI« Afiatia* 

A field mtperimtm *aM conducftea \mix^ rmriQomi»m& bU 

dmmigo with four r ^ i i c a t i ooe on wmv&^lxmk ooii o i CuiMnt 

Agricultural tliiiv«««it^« ^immi a^^mt AtMind in orti^r to atuc 

th« r«0î «>»fi« of gxmmcrmt varit^ticMi 7»<?««»17 (V̂ )̂ a£K9i <3uxm*i&M 

(Vjj) to |3lioc|>lioru« «p|;licatioci vim,t SO kQ P^^f^^ (f't)^ 1<^ 

p^c^im (Pj^i and 150 leg r^o^/ha <P^) in pr«««oo« (60 )co K^o/l 

K̂ > Afid «lMi«cio« Q£ |iota««ium {fĉ } aH>lication «^ith rMiptict tc 

yjUsld* o i l ooiit«iit «fld oofttent o£ iii&cro« aoooaclary anci mlcc-c-

•laaunts «t various atag** of plant growth «• M I U «« to ta l 

iipft«)i« of nrn* 

tfm variety T«G»<»17 (v^) producod mmimm (220i»«32 

kg/ha) iJOii î«»li3 Oiile varictty a«-ll Cv )̂ proclKze^ wwtimaft 

i 1^113.at} ko/ha) haulm yi^ld* Tit& o i l contcdit wa« incro in î l̂J 

(Vj) but production ot o i l was iaor« in T»0,«17 CV,) (793»93 

few^}* Variety J^i l (Vj) rimovodi signiticantly grsatsr ânoui 

of » (217.42 ktt/ha), P^o^ (79a2 kg/ha) and K.o <ii9.i7 k^i/hi 

as eoai»ar«d to variety T.G.-17 ( v . ) . 
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tiM eoneentration d£ e l l mitrienta in Iiaulia* except 

Cft« F«# Mn and ;^ declified uith the stfJvanconMOit of plaat 

9«nirfeh« At saatuyrityf tli@ nutrlcmit sloinieniui N# P# s« sn «ndi 

Qi wire conc6murat<3x3 in ken)el# /̂hMpMui Ma MM nore in dltell* 

flii^reat levels of î hMi-̂ hozits old Dot iatlu&nce 

•i/QDificantly pod and o i l yi@lds# hai<A:;;v«̂ # the o i l conteist 

1MMI siQiiificantl^- Increeeed l»y fectlUs&ation v îth M0i@r ciose 

o£ î eMM p̂horus. i%3e cxt^ yielcS (^>46 kg pod«/hA «i)d 7722 kg 

henlil/hai} ena the uptake of N (213*41 kg/he)# P̂ Og (75*20 kg/he) 

•ntf K̂ O (116*12 ktt/he) %iere inaxiimM «iMn lOD kg P^Og/ha «me 

«|3filie<3* 

A^liiCatSxM ot |30te9h did not a£f €ict mJbs^tie&ntlY P<3d 

end haulm :^ields« o i l contet^ aix2 o i l yiel<3 aid w<3ll ao totai 

uptake of If (207*64 kyAa) acMi iĉ o (113*94 kg/ha)« Oiile t*̂ ^̂  

uptake (74*6C k ŷ/ha) ««« mmlfWOT in mkmvacm o£ K «pplic<ution* 
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Prof^^aor, Agricultuiral aleiwistry aud Soi l i^cloiK©* '^.'•, 

College of A{}rlcultur(^# Cujarst '"^ricti l turel Utilv«»rslty« 

îMMOd Cfii%':tM# iNnaml̂  io r h i s most valtiai>X<» aiî i in3i:.iriiig 

guldenee^ d « ^ int^^rest* constin;LCtiv@ criticiiots and or^nstatit 

onooura^eiijfcrit tJ-urouc^ho-ut tkm courao o i W** iiw«stiyatii>ii ^ad 

i n tho !>£%! a ra t iun ot tM« manuscrii^t* 

Z on inucKbted U3 s h r i H«n, stiah# d i rec tor ot Caf%>u«« 
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Coiluye o£ i^iricultiura« AiMind̂  T:^* C*A« pat«l« H«ad o£ th« 
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sincoro thanka ar« a l so duo to r-r. ' •'"!• r^toi« r ro i* o£ 

Agricul tural s t a t i a t i c a « ''•' . o^lleyia o£ Agricultur^i* /o^od £or 

t ho i r €Nror t r i l l ing guidacKo in the 0 t d t l 8 t i c a l analysis o£ tho 

«M|}«rinMB«)tal d«ta« 

I fui-tli«^r ©sttend lay tlmnks t o r*. ; . , .,..._ .,.^, 

S«alor Booearch s c i o n t l s t , Hicroimtrl«iiJt i tu j*xrtt (I.C.A*'>•}« 

nr» K*A« l»st«l# ASSOC. Pro£« of ^̂ ^̂ f̂il* Clvamistrjf and s o i l 
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scimsm mi mtmU a«*M« « i A««l«iaftiif«l etmmimtsy atki so i l 

t « ««oul<S be immrth^ if Z do Mit •sqî MM i ^ cardial 

%iia»ks to rsr« B*X* petttl« R«»,̂ 3ue Chtaalst* . ':,>. . . (Tobacco)# 

AAMad •tsA shr l r«*jr« Ml«a tot 9»i»i ^ t t o i i ^ «%• ••iwiitttt>» mA 

C€>««>pi»retlon ana h«ilp :emi^mEW^* 

tmit tM% not tim lMwt« I* l« • ««••% i»arivXl@9« for isse 

to tak« o|>portunity and d@riir« immense pleanmr* to tm^A 99 

px^fouDd gr4»tituo@ a»a li«a£t*£eXt isofH^t&Smmm %» ̂ f pMreiit«# 

mr iiii# nmupWii aai IHNSI Prl t«i^ £e»r the i r g^a^s^ts 6««ri£ic<i«t.« 

«aemirag<»iiet')t ««nd kG€%iiB*8« during tl: ^:.:io4 « l iqr tftiidy* 

X «B alao thaalctiil to s to i . . . iKj.^hj §eg mmt t^i'intf 

of VMm tiMMtto* 
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um or ricuPBS 

tmcmpfton 

iM^gmit plan Gi iimM m%)m:itamm^m 

oil yi^M in hg p̂ ar hectare «»i o i l 

paf«;€i%t<»g@ iu }m£$mX& ms iMlhmacm^ 

by vmsietimB^ IW¥BI& oi |iTsD®|.-*80inMi 

and ^ t a s h * 

* • » 



m&k.^<s, looiA occui-'ic-a a i.sxicaificMit posJLtJtoii on th<3 

o41««seci map o£ the v^oriti, both in area aiKl pst̂ diK^J^c-n the 

ccumtr'i i© 03iJ«riefK:irig Bcatclty of «j4il>l« o i l * rues @i.%%mtlon 

ha« |>rovojia€l feJ» aciPdM.etra'tors to iauiich a cm^mlgm t o 

Jjscr<i^se t l ^ pfodi^tlois of ©4A®em; c»^^# per lifiit arsa an^ 

time* 

Pimm tt̂ © iifi^orfeot oi ie<3^ c«op» gcK̂ wo i a t h i s cowntr^* 

9«outKlnut Cfirachis h^;|m|aciQ l.») renl-* f i r s t * €?roiAiKsmit o i i i s 

an eaii>ie o i i» K^m«l® ar« ©is© eetea ^aiti'isr ra%i?# r;U'a@te^ or 

mmmummd^ Ttm^ a re r ich in i a t* i^roteia erKa vitiaain A. iti© 

cSwaiicxi ce^;ii i© mec.... ..e o l e r t i i i s e c . cseouffenut kermfisii Mxi 

Cdkes ar« escort ©si to for<»l%ti ooyiitrioe# *?!» ii»|,orta«ce oi tMm 

crop i« furtt-«ar efdiaoeed 1a^ i t s pot«8»tiaiity Cor tSMm 

ati^c^ajpheric iiitii-ogcm anci ©toring i t i n the iio(lui<i6* I1me# i t 

i*eiiig a caB5i;-iDiiity feith an «3V€irlsiC£'easliJy tf-eraeml oa accounit oM 

i t * maoifoid \Mic« tifto as «! ©oui,-*;© of mxStk tm&^mi feoreigti 

ea«:hai*se# pJUaj- an iiii|,;orta«t KJI© i u the agrict t i twrai aiid 

Aaaustr iai i^Dijuny of oiar caDuatry • 

cmiarnt stantis f i r s t iia jpe®|.«ct t o air«» (i#7& laiiii^iHB 

hectartse) mid i-rmlwctiun <i4^.0 to 20.0 mi l l ion tomtmi of 

yroufiomit Cwtiah, ifoOK iiov,t-vor,# tije «*v#r«m« i^roui&ctiun of 



Qzounomit pmt li@c*ar« in <^J«rat i© «^wiM@rai»iy lorn m» <xm-'®si^ 

• t t iniy lMeeias« i t i s mlm^ mstly m m mAMiad pp.y,|>|.. cmp wim 

llsiit.€jcs mr®© miKier i r r iga t ion* lf» o^r îer t o is/ermt— tkm a r « *i»i 

|,jcKH4€t4'„:;n of 9»oiii»i«»t# €«J»«r® mxm ImisnQ ©tmm^mi^^ % t l ^ 

•d«i i i i»tr«to«j to -asdett-t a«d iitt«ni(iti ' it® c t t l t l^a t ioo B.m « 

«nM»« €f©p midm: irsig&%m& cocKlitio» iti arees i*».r# t i » 

i»lh««i oth«r f ikctor» iuciiMiisg raoistuire swiî pî * &r© not 

iiml.ti»g# £&rtiiii6@rs (»»iai<:l te addiKl t o actii^^© the a@six«^ 

i€Vi»l c£ yi#id* GfoiM»aut teii^ a motite^ o£ l€N îmiiioiiJi#a#.« i t 

etok tMm wm ^ mtmoBjph&rAc iiitxP9«fi t^irmiijli i t s £oot tm^nXm^ 

«tfKl nOimrmtoKm i t s r@<iuiraHKtt £oir nitJtogefi i a very MMiii* 

Plioft^-tiontfi iM m&it Wi mltw^mk iti ln^ia t l ia t f»»ecl« r«fie«Fii^ 

«*|(^1^ ill tim «o41# ®® th^t-® iB i*D aat i i ra l ir««Jt^«ir«tien of 

jl^gmi^lmsxm i n tlw s o i l li^ l3^JU»ticai tlsmtion o r otli<er fiaturai 

•gpney* riNoi^l^s^is f«r t i i i j ia t io i i i s iiouna to mmct bmmticiml 

mitmct 00 yield coiitriiaitiiis cdn^ir«ct«c« o i girmmatmt mvich a,® 

tlM BMHitMMr Aiî  'weiiht ©f po<3e iJ®r plant# aM*«»r &mx dir̂ f weight 

of m^nlem maa nunm^f of |..-«^e (J&fa4«^@ii AIKI sx'e«Ktiar«i%« it?S)» 

Ptioit|>li0ru» a lso inilijiefK:%3 tim vigmtr of tJtm plftiit iowdl Ini^iravos 

t lw <iuiility ©i t l » €Jpo|.» «tad i t yvoEmtmrn ilo^Hirim* i rui t i i ' j^ an«3 

&Mm in e©ttii»g ot k«triidl« ana i e iR%;.>0rtiifit tor sjf©p«« root 

^«Ar«l«««Mnt« GTOui^mit i»i.i3^ ricli in o i l «ja |.^i?ot«ia# i t ii^^ 

have r®l«tiv«Jy l i i ^©r r«nii.jr«^eiit for i^homi^imstm* 



Although tim |.t»t<i«h i3i}|it<e«t ot GitJ^rat soJU i s rei-ortid 

Ml mSmsmtm l^ M#it« ana shah Cl9S6)« thm miM o i oujardt, 

t^&<&a cla»6Mi«l i^ ;'>ai{w.mK>rtĥ  and £i«ijaj (19^) in low 

category idtli iMiiftct to ijotaaslua av@llahlllty* RMHisir (1970) 

IMM «tre . thti wm « i feMt|«netii3 t@irtllis€«- ocruttalnlas RitarGNĝ tmt 

t imi t i l ^ yielding vari@tlr^;~, "-otassiUM f̂ igpUfieitlcMti raay heli^ in 

Ili>£r(ivin9 croi quality li^tt colcmg^ flavour ana aiam « i fNMl* tm 

K#ll «• o i l content oi girmtjiumit* I t a ^ «1«# IMHI.' i» in^i-evint 

Zii ]r«cwtt y@«rG suiiimijt cultilMticiA ol ^roununut iM 

Umt^mim «^y lay day in Gujaxvt* a«»î NMi thir GOIM^KI iirin^ps 

o£ sauraiAitrat considerable ar@a hi* IMMHI iMPPUght undNHT wmmm 

grctitiKiiiut cultivation in t i ^ csxs-^i&aA mmtm ot K&mtm i rr igation 

pm$m^9 Itowonif ^ « iniftWwtion on the phc»«plioru« requirement 

ot t^ crop in pr&@tenc& «•• ftb&c'f»e«i ̂  pviuMil is lacking* 

ftMMWi €mmi/i^m^9%ixmB pweea^tix} tx> uixiertakii jpresent 

inveatigetlon on thd e££«e% of fpttavsa ««»••• «£ i^mi^^iosue with 

•Rki without ix»ta@h on ci£i«i«Bfc i^unonut v^^rieti^ta with 

iitllowing abj@ctiV€6« 

( i ) To etuoy the perfoxaM»e« of M«jb yAaiaing v€irietii» «# ' 

^rounonut with £«9a»6 to yi@l<l and o i l <cont«J»t vlMHI 

raia&u on aotjn^ Miii* in oonraani aet* mi WmSmm pro|#ct# 



( i i ) to Btxu&y tim e££«e% «i pl«ci8|;horu0 and jpotuuieiwa 

•applicdti<jti on t l ^ mijmstkl cc^%.o8itioii of ftxmnaimt 

{ l i i ) i»> stiKdy tlie mitritiits oNî JaiiKi of dl.f£«Nreftt h i0 i 

of ii4t££i:«»t ^»i€«» 0i |4h)oephoru0 with &aA %dthout 



CHAPTER XI 

mnrxEfcJ of LITERAWRE 

Croundmit baiog ietgn^inoue crop xmc^Lt^m mrnXl ciuantity 

of iiitJtog«n QS • a t a r t ^ tor iaoosting up tiie i n i t i a l gco^tti of 

thtt p lant end l6t@r on i t tii&m atiiioApheric ojltro^^n £cr i t s 

9ro%«th and devsloi^cient* vtiil® th© requireoiefitit on |i)o»pti0iru0 

and jpotsssitAB eum usuall;^' high ana th®y ar@ »Ui ̂  it^iriental t l^roti^ 

phosphatic aiw2 potsss ic fer t i l iasare reep^ctiveily* tho p«;yrpoMi 

of th« review i 9 to exmixm thm r v s w r c ^ %iork ttoxm on v&rioua 

M!{>«:t«, re la tuu to tha @£f«ct o£ |,ho£i:̂ hDru@ an^ i:<otaseiuiii 

ifiiplicjatioi) on ^i€tla and chemical ooisiiosition of dittcircsrit 

v a r i e t i e s of CSQV • p>aiftieulaxl:y 9{ouy»iixut* Thm l i ter&tur« 

roviewed i s pwam«Kt&S hero luna^r following hoiicis. 

(1) Efiect on cco|; yi«>ld and o i l content* 

(2) Effoct on dtuamicdl coe;i|oaition» 

2»l E.j:.£<K:t on croj- ¥i^l<3 and o i l content 

2*1«1 VoriotY effoct 

i n e»q. ^riment ^dth in^rovod v s r i e t i o a of Qiroundntit 

Miirani e t &^m (1961} oii»9^£Vod t h a t Vfith i ^ l i c « t i o n of SO kg 

N and 160 Isg f 2^5* tl«oundniit v^jiiety Virginia launch gave hi^^ujr 

y ie ld aa cooiiJ^rec t o Si.ani£l'ii»33* -h i l e •evaliiatlrKg eightami 

groundnut V£irioti«ia £or t^mSx o i l »aci prote in o»nt#nts«Tri4^thi 

o t a l* (1972) r e i ^ r t ed t h a t no a ing le varicsty e*m Oe oonsidf^red 



iMIiit for !»otti oiX MA i>fi»t«iii ec»iit«fit@« rtm o i l oont^tit mm 

hii^ftmr in launch variet ies tl;dii in @tsrJL-@pr@adiiiy or ^rect 

irttrieti€»* Ttm o i l content ran©«H:l from 4i»74 to SO*OI> p^t c«>&t« 

Bajva <^ a^. Ci9i»b> iiJLaci r«|,iort«d variation in o i l 0mmma0t 

fgcm 4t^*l l» Si«S iMHT cent in diiierimt grouxiajiut v<i£-ietî }S« 

nm wiimet of two i«rU.Uty i«Vi^ on tSie yi@ld 

.era of ciifferent varieties o£ Qroursdmit wm stu/iiadi by 

l^ l« i r i« MMi Jo^i i (i972)» thty oJ9taiatii. fre«it«c yiml4 msm 

g i l t if variaMlity « t ia#Mur i « r t U i t y i^@l« Th* her i taMll ty 

(MitiRUitee Qi mos.t of tlie €^taractMes tMNW iiiyhiir und«r iijygli 

£«urtility contaitione* b^aini and Trî »«%i)i (1973) stu^i«d tlw 

ylBltf mtA 4iil> content o£ ei.reeaing and arecrt Varit^t i^ 'IMI 

gzoundnut &mi r%-ort&&.i tli««t Sixcsaaing variety (MP>14S| tatcdii^di 

tlMl fcWOMdl 1Nllft«ty CFlli8FUr«*i«*.. u^ • A»£Qill Oil a9«7« «»i*i «ilA 

20*4 pi^r c«int in yieXa during 1969« 1970 and 1971 c««p«etiv@iy» 

Thoii« %ior!cox« (1975) (x^nQiict^ mn tti^)«irir»ant £or tbaroit yMni 

(1973. to 1973) tx> ascertain tlm «iii««t cif grortSoeS Jl#iNilO of 

l^liosf^hortis (0# 2Q# 40 and 60 kg f' o^/ha) on ditfer^gNtit vsrlet iae 

0< 9Jfouncliiiit iMCKl Cci|,4@4 i;̂ )on the i;act titdt tlMi yittltf inexottMi 

Ml f|i>13 ' -̂ 'T: iSxm to • Iwriftr nunaaer o£ iBeture pm^ pme plont oni 

tiM hoavier Iteonwla @ffi <xm^m:e^ to other varicttiea* 

ilw ^ £ l . (1974) ro|x>rtc3u that %«»ni&h# valc^scl.^ 

Vivoini* ir«ri#tio« of gimun^mit diif«g«d •igiiificantly for dry 

laattor pxociiMCtion mA poA yA«iltt« fh^ Virginia type mm t l » 



ill thaici «ttjriibut«i@ ioiio%«cl t>y ValmtcXm aod ^paniili t:^p«0» 

MmkMtxmm (197&} oM^iSMia the highest pod î@J.<l@ In v&tlf^y 

TlW-2 and r^ l l ach i -1 ptodtieed the maxteym l»uto 4̂©i<J i e falal. 

* -̂̂  |#6,fi|- s«̂ «i6Haii© jfesi^«:t.iv©ii'« .̂-huresaSf var ie ty .rtK«»i2»34 

^i«ldaa hiyhiiT i^^imt o£ l&i@£i'̂  a® w^lX as ar;̂ ' la^ttf^ than 

PQmi va f i^ :^ of gx©wn'fciiy.t as r<^>«rt©fl te^ ftsaii {1977)« J-»M1« 

Marking vXth nie^en var ie t i es ' of grouivirtut* Sathla e t al,* 

(X977« I97oa« l@7i^) obtain«io no dei ini t© tr@(Kl i n dcy ma.tt<^ 

^ieXd o£ dif £@rant groufKliiut v a r i e t i e s a t dliiei^mit atrngmt o£ 

girofe t̂h* #̂ -t mitt^Lirit'̂  staQ«it.# the high^ot i>oel yi< î«a %i{a« oit>taJU^ 

fsom Spanish iBî -rtJved. varie«t]^# itiil-e var ie ty l*>»I© gave tiwa 

BMHilwiMn s t rau :^ielu» 

Itur©© 9«HMiumit v a r i e t i e s %«r© t©st#c a t d i t t o r ^ i t 

|*WBB|<'hoiru» i evs i s iâ - Hishra <1977) aiid fiot«J 'that Jyo t i 

var ie ty gavm i«53 aiMi 1«70 t|/h«i taore i,«>ci j^ieioa ov^^r mtotXo»X 

anel ioea i vari^i^tJ^e of gitjuouiMt s"esp«cti.vel^« f a t i l (1977) 

eoi*auct.©<» f ie ld (^i^crteent ife#ith f ive growicisraat varietAos aisd 

]:i|iortea th43t tlm varifetj" 1X^3 x^'rccucea h i ^ © i t pod ;^ieici 

(4237 l&g/lia} Olid) î uB 4»7« S»4# 29*4 aad 30»'& |>er Oint IPDCS 

than th@t o£ var ie ty E&*12« ril»3«:x^« S|>afii3h .i«|3xerved «Hni 

Hl|4.>air94-2«14 rest^cctivei^'. Th® Mgt»s t o i i contanfc o£ 49«09 

per o@nt «>as aiao reo^rdied i n TC^a* 



SdhdJLleir at aX* (Wfui oistaltiyd SO p&t cm^ wotm yiel4 

o£ uriahelXcid nutm ixtm groundnut cultivi^r t&la&j»^ than th&t of 

JUMMX cultl¥<^r in aorthecn tttiaiaau* *nm o i l contioife r«iie«el 

f sm 49*14 p@r c^it in vctriety Talnanw9 to 5i«7& p ^ eMMt in 

iritri«tty Tainttn-^* p«dh|^ute (19^1) noted that th« pod yioXci o£ 

vmritfty TO*!? (aS40 teg/ha} %mm &Xgni£ix:&ntly M^^mr ate ecaapairea 

to vairietias G t̂̂ Q*! and Jtmag^idhp'li* €oiivaraeiy# siipiXilcaiitly 

9JBWit«r liauim yieJ4 wem obtained from vari€iti«w aA.ua«>i aoci 

jnjMMigiift»»lI (7^05 am) 7&62 kg/h* s«^i«ctiy«Iy) than variety 

TO-^l?* The variety TG-i7 csontained ei^nifi^ivntiy hislit@r 

|MiCG«fitaga of o i l {$2*47 p«ir ofait) as oon|i)ai:o«l to variety 

GAIK>»1 (50*04 p«ir eant) and iNMmQ^h»ll (49*42 p^r ^Mat)» 

2*i«2 Phoai^horwi aifOBt 

BoyQac (1949) obaarved sigaificaat «2flcreaa« in Uia 

^od yiaid %jhMKro i,.}ioa|.4K>ric acid alom; mm uaod for mmutring 

trouou.iiut* I'̂ ingl) (195^) olsatsrvi^ nO' ai^nii ieant diffayrenca i a 

yiald batwatt (^^iicatiwa oi£ 30 lib and 40 lb P^c^/ac* ^liila 

Balal and »^tu (1940) found thi>t incraaaa in yielo of pooa 

jlpar kg of Pj^^ under thr@a Itivala vla*« 10* 2{) «tncl 30 k^/ha 

««• 1<»*9# 11*1 and 17*1 kg raapcactiv^ly* Pathak a^ai Vassia 

(1964) oidtainad aaxim^ pod yield %iian 20 kig H 4̂  20 kg i';,^yha 

IMMI ajp'pliad* iMiddy and Kao (i96S) r«|x»rtod th^at ai^plication o£ 

30 lie P . ^ s ^ ^ ** am^aiphoaiAiata ineraaaod tha yiald o£ ^roundut* 



:« the yield dta mt increase with the iacrecuse in a&ee 

Q£ phosphorus to 40 kg of p^^^g/ha. hm^xKV^s m^ Efaercon (19©*) 

eleo could not obtaineci the reai^onse o£ gciciuiidzAtt to •tt|>es^ 

pixM^4tot« over €00 kg/ha in Israe l . ih&rea@ e oe^UgiMe 

cwi^oisee to 40 ih ^gf^^/ec over 20 ib rgOg/ae wui aotwl by 

Puntimker ena Bathkal (1967). 

Barrios at ai« (1970) conuicited t©ifi fcsrtlXi&^r tr ia l* 

« t Mfvea e i tee in VMieeudla w i ^ t%«» varit^ticA of i>leck beanst 

ebeerved a aef^tive reei^onse o£ phoei^horua and pot&@h epplicstioo 

to black heana with reg<>irc£ to ^ield* sii^'dl^ir olae^irvatione %i«re 

alao notea b̂  oaueti and Oyemga (1971}« %*aie stuct^ing the 

e f i eot o i i;ihoaphorua a{>iplicdtion on grounonust gxowa on phoî ^horua 

deiicitmt so i l* 

iieaiconse o£ Qcounc^ut to nitrogranous and phosj^i^itie 

imrtiliaera %NIS studied by Tri{>athi and molani (1971) «adi 

rt^pertea increase in yi«^M tro^ l«ĉ S to a.9 t/hii at 20 kg i^Am 

wmt control (no nitrogen)* increase m the rate o£ sq^^lied 

pjO^ £ron 0 to 50 Im/ha %NUI eoooe^ianimi b^ line&r increeeee in 

yields iron l*7S to a*ai t/ha« f u r t h ^ increase in tiie rate o< 

et^plied P gave no acMitional yiel<S» 

From the experiso^it conawct«i at the C^itrai ArKI Eon© 

Hesearch ins t i tu te , JOct̂ ^ur, ahan ano Kishra (1971) obsesved 

that T' applicetion to groui^imit crop contriJjutes longer roots 

with oore priaary and secondary roots* they aleo ô  i m ^ th«it 



t® 

p im& imttmc a is iUty t© %»km Vip tm a¥641s-tol#- imlBtttr© mam 

mm e«op i « r t 4 l l s € « l i i t h W. se i l . i f i f ' i i ce t t o i i ©i ao leg. i-gOg/lm 

t o Qcouniimt oi% >^Koiu. so i ls« fiignlficantiy ixii^»MNi«i ms&mir 

iwfts «iia tesmij^jiiificaiifeiy iiieir«a®«d a tn t i l l i i ^ ,i;«rc«iofe^Q« 

e£ t-Ofe ^ t o 75 k9/l»a iiicjri»sefi y i e l d aisS o i l ©©ali.#nt. of 

•ii€l simeiliaraii C1^7&) mlmi ci3|<ojrt«d hi#»@ii% ^ad y i e l d o f 2«t? 

mmi&Mi^^mx&m m sl,» C1§7S> ooixiuKst^a a iimM t r i a l 

m% Vw^XM'g&nl i4.Cti gi%^^simt a t i^ems Immis o i plio@|iiojcii« ami 

tlir©® i«!¥eJL® ©f iaoiylx3«aiia. Ili#i«ar f a t e of |ita0«i.3lio£^ «ii3 

irioî «ba«i»HHi <li4A|r««l. flicrMMriiis «»^ c«ilyie«cl t l i# |,.,-ei*c«Mnts9« a t 

piiQC €liw®io|.ii}g i n to matiar® f^odst 

riao ( i t t ? ) »3tey tHe ii igli©st p ^ y ie ld a»6 net p f t s f i t 

titMm t t ^ exc^ %m» f e r t i l i a ^ initio 20 3s® ^ "̂  4& Isf P^Og/liMttar* 

^ ^'^^ ^ ^ ^ f ^ i a^aaoQ u n l i ^ rainf-ed <»miitic»»@« sancliiK «iiS 

e i i i ^ iX97u) r ^ ^ r t © d tha t i i i j i i c e t i o i i ©f i^iosplioims ©I t j ia i f i -

can t l y incr©a«i«2 |4»ci 3fi«ld8 i r s » 0»7S t « i t h » î*i08|>l*enn4a to 



u 

2«cn t %*4th 150 leg PjgGgAa a«3 2«C» fc wllsli 200 leg P^O^hm* 

r«JU^ Cl9?b> r€|5©rt©e that application of plw®sil»iwi 

a t SO kg PgOg/ha 9©v« ©Igaif icautl:^- hi#i%« î iejtd, a« «aii^er«i 

to that a t 25 kg r*«0g/»» to fli?wiaai»*t a»i?« 

f i i r t l l ieer r^utir^iiaiit of g.]roiiii£ii»xt on BMidiim isilaai. cxitt^B-

soi l s of Parlahani a«a cmycimiea tiwt «i« #coiioiaic f #irtili»er 

40S9 ^>r gsotimlKftit ^ e 2? kg li >̂  i4 log p^o^Am %tiiai gavia 

2?»&b q/ha yialJ* 

^hatol Clttsl) o3i>8-er¥«l tlwit a|:%,>iicatio«i of pi»®|.liome 

a t tim rdt« o£ 2& leg f'̂ Og/lm %i@@ ai9iii$ie€»at% sui^erior t» 0 

•ofl SO Im Pjs^im in iacrea«i»§ g-xQimdinit yi©l£. PlM»S|̂ »nts 

^i^licatiati itiereiift«d t t e o i l content signilicaDtisf mtm: 

ooi^£oi« tti8 tii^i^i«9t o i l coi^«nt oi 50*i3 ii^r e«»t ymm o)»««cv«d 

«t SO kg pj^g/km* 

a#l#3 |ŷ <b̂ 8Si\ffii <8i£©€<&. 

on the l>asia o£ tlirt^ ^^i^m ^mrnvrntixamt Kutaxki anS 

Baw^batti (19&S) r€|^rt€!d. tiiat ap^liciitloQ of |x»ta88iuD mtljpiiat* 

« t WO ana ^30 li> K^o/ag: hmi a&w&esm mi.im:% on yieicis tlurias 

^it«e 3r«»ar®» sut Hagin and Ko^umjisky (1@«6| otitaii}@4 siyiiitiea^t 

i«cr@d®© iii f i^ld of Qip încifwt ill two otit of twioity iielci 

m^mclmmkB0 % ap|>licatic»« cif ic^ kg fc^^/he in aoi i tiaviog 

m^m^mtm m^t^ly of «»aiiat>i® potasniwiB, siagh (I95b> ^%«rt«i-

that potasaiUBi ©pplicijtioa »t 60 lb K^e/ae siyiiifleatitii 

tiM jfielci o£ gjTcmiKimitt 



and sani<ac!<iraiah U9i t ) fcmtMl t3m% a^iM»-* 

tMn of l§«ii kg K^oAm lmtma9&ii ttm yield to J.3 per c^tt sndl 

tiM irlAl^ *t • tUyĥ ĵT i<3vei (33«6 Ifig K^o/ha) ai4 not clit£«v 

Mt^« Acuna and ssnchea <lf70) r«|jor%ffi « ^ t aiipMcation o£ 

f tmilMR (K^o) a t tid Im/lMi iitcreaeed H^mal ^iol4 toitt had no-

Blqr^tieom, ef £@ct on o i l yield* 

GoviiKia Zy@r et |ij^* (1970} rc^'^ortM ttUtt o i l content 

mm !»% •i9»i£i6dfitljf inf'luoftcod b̂ - potassium application* 

iKMMNNttr* tha pod yield % «̂ iDcrea^ad aiigisi£io#iritly» a^^ ^ s^% 

(1974} ooniiact^ Ml m^j^msimmt vlth amal xwamx^ type gtxnimmxt 

on a«indy loan 90llm MNI o t̂«KV«d tliat vag©t£itlv@ yrowtli of aJEx̂ vo 

fixoiia^ parta <^ec«MMd iKtlii immmBm in pe t amiw lav»l# i i i i l« 

o i l oontfifit ot pcoundnat Itssnala raftainad una££acted* -̂ -'hil* 

DioiiHing idth iri£9inia t^pe groimctnut 9X«fMi oa claiy losia aoil 

teur in a l l plsttt mttrltioyi «iii^-'t pota0£iiue)# l^lall (l$?S> lieiiiiid 

ly^t potdsaiuBi ^^v^"^*^^-^!) alof]^ t^ith '̂'' and Oi dipWMiawl ftei ' 

yialda mi mmUmA and wKMIIatf fluta by 1*73 9m UU lf«/i>lot 

W»i^tectiv®iy» 

•WMlMMI «Ml Own (197i»} oon^uct^ an ei^i&gimikstit OB 

Qjrottndni^ %il^ four lair#ls of potash vis« 0« 40« i^ and la ) l«g' 

KJC^AMI anc3 capirted that ar4.1icatlon of K t̂ .. ^ to incfmaact' 

^Om jflmie f i t» 1*54 t/ha vdth »o K to 1« ^ . i t h ^ i^i 

ftjCVlia or nor** 



u 

2«1»4 P. X K in te rac t ion e££<@ct 

Satyaaorayana and ICrii^ina B&o (1962) c^^eirved increaae 

i a tiMi o i l contMit o i 'gsmisidntit mm t o appiicatl^^^n o£ |:.'ltD%.honifl 

and pota0oium* .Ax-t-̂ '̂ ^̂ ĉ ^̂ it <̂ ^ phosi^tiorvus enci i^otaaoiym t e r t i i i ^ 

aejts s iQni i icant ly ali t^rteo grain ^ ie ia o£ uo-^^xmn (Miliar o t &l*» 

196X)« A imatii^lo reQre0@ik>n anaiyois ŝ iô sngu t imt ovor U) per 

Cent o i tho var ia t ion i n soyboan yield v&9 accotmtod iirom ^ the 

v a r i a t i o n in the i^ioai^bonifi «na potaasium* ^ l)ii© t^untaiaikar aod 

SatlT^iai (1967) observed tha t ivc:- and K„f) level® did not brin© 

aror s ign i f i can t d i l f e ro r^es in the poci yi©laa« tiiD<iî nrer# Uw ory 

m t t o r prociuctian increaeod <lue t o increaM» in n andi l^^^s 

l0vel» i>ut not with K̂ ^̂ : levels* s imi la r r<^ult@ uere a l so 

r^ io r t eu l>y Andorson <i970)» ,?cuna ana sancht^ (1970) 

t t ie t potassium incrcdecd t h e ®iiectiv<aie»i o£ plio^^horus 

i^if>lication« 

F e r t i l i s e r t r i a l s vi^re conoucted on l»@an j^liegeol^fi 

vu lgar i s ) idy Barrios g^ &!• (1970) with £ e r t i l i s o r lovela C« 

IOC and 200 kg P^O^ anS O and 70 ky K^o/ha onci £ouixi tha t 

d{j|>liOition o t f̂ joAflK r̂uB end ^.iotassaium rc^ultoci i n a iKjgotiv^ 

r«B|,oms€» with r«a£oct t o the eecKi :^iald o£ l»l&<^ bean* 

Horody@ki and ^iaosHa (1970) r^portiad t h a t rasijonaea 

t o |/hoai.horu8 &a& pot&mal%m a i i .Hcution ^n&sn re la ted t o 

reapectiVG lev<»l« o t nutrit^nt in tho so i l* Ai«5j., i i co t ion Qt 

l^hoe|;horue and ^ o t a s s i i ^ a t higher rotee Oî l not ial:l\u<Dce 



• i ^ ^ 

'UHli. itmiiliiHli m^i lic<itlon tmitkmilY inerea««cl %b« ^lelfl «lili« 

IMliMlan djppUciatiQii '<inift»i»a «tai yi@l.<l ol: yrouiKlnut* 

i M I «iplieatliDa of f «fK2 m iacsmme^ mm I<̂ i# |:|ioiiOl^»th#ti« 

proaiictivity# DiUfiafcMir ^ fO<lft f«r plant Aiii ««Mici y i« l^* «|JH^ 

(m$ BiDgb (1973) iĉ tml ttiat di..'|:41ci»tlofi o£ 60 Up l»^g «oa •«& lli 

K^ •aong wliii IS to 2d I19 K ^«r lMWt«m «MHes« MiitJLci€iiit £or 

OMMI cmfr onsMiAli lyitf yliald oM cneait&idtaiili* 

xn a f iaitl txiaJL conducted to stuKiy tiMfe • i iae t of 

MMI Cteiwî liiNqf <I974} iouiiil tlifit s îo»î l)fti«» apylttBiitiiMH (Cf»S Hi 

DAlftI- immmm i^l content %littK«M. p6ta«»iiiK 9m*l$im%iem imd 

tm mi§mk en o i l oontmit* 

Hwijtiowii ali^MlilAHiUy AaesMMwa |M»d jri<̂ «̂̂  ^̂ "̂̂  0«1» H/to 

«iiiii a» F to a«o? t/btt «ith ISO }^ ^^^g^^ ^'^ ^*^ ^ ' ^ ^^^ 

too Ifi9 P^i^^m Thd' 90««««iai iipplicati<em Jacfimid yielfit 
wi th 

iiMi 1*S4 t/htt/no K to 1*96 t/ba wim m kg %^Am or 

IMMMWwr# « ^ <Uii«v«aette in th«E» yiold dia* t« ^etuMiMi 

iii»il«itiQfi mum aot a i^ i i ica i i t * 



S i 

Wm^go^ki^ g t &!,« il#?4») ir<i|^rt@cl t t e t p^ f lu ids, 

nat Uiilmmfsm^ bjf appl ied £i)o«i,^liocii«« i'^lill«» i»£iM£i4oi3 of 30 ieg 

mj^iAm ioeir©e««d th« y l©M ^ 12•? p€r c « * . o¥M' 30 Isg H * 4© 

leg i>j^^g/ha» 

•TtM) QCimindiKat ¥ari<&ti@s dJUf«r«d iA t l w i r ii4t.irci^a(i« 

irepsrteu la^ Mor®»l e t # ! • t l ^ M J . lasit l i ^ ®i« C1M2) «lw> 

of gzmiiKimtt* 

of Imiilm of i r i r g i n i d tj^p* p«ei»&t il«crteMMM»di i i m i a r l f £ĵ s«i S p^r 

«(4iist. «% J %Ma4̂(« gjrotiitli et.a<g<i tD 2 pt^r c i ^ t a t l»inr«i@t stag^* 

Th© ptiosit^cyis content also ducfi^isecl iinetajri;^ £jn» 0*45 ptm 

c«$nt ©t 3 itf̂ as® gi.*o\»<tli &t&ge t& 0*12 per c«Bt a t Issjcvisst 9taf)»# 

lanxt pota««itiB eoi i tMit Mjimwrnrnm ^ t r l iag th<8 f i r s t &»& 

Cfioniyi #013 l a t ^ r on I t €3ecr«««©a# t l ie ealcJtoi coiat«at 

trem 0«7& to i»0 p#ir ceist 4iurli*y f i r s t t«»iir wai^oi mi. gwtMfcii* 

flMi »t»ifi ir conteut mm&ixmi aeaic 0«2 i » r CI^^E ms&s^ imv a 

«iliir{» InereafiMi i n i»io««easc»n* I t w mengdiMî e a>«st®at v^scimi ^ t h 

elt©# laeiiiQ ^-pai-eutly ms^lmtmQ with mil |4i and « o l l im 

cot i t« i t» tt»® cop|>«ir osntent Imst&mmmi t o «i stttximn^ o f t j^pii 

« t S»6 itfe«jc0 aiKi thtto <S«ei;wi»«a %s S p i « a t iMurveat e t ® ^ * 



It 

rhm s ine ec^tiKit iii6c«««od to 20<-40 II4B i a Utii f i r s t ii«ok« 

th«r»a£t4@r i t cl€cr«id0eci to 10 p$xR &t harv4»et (»ta«e« itie Icon 

oontiKit tsrnaad to d^ciw9is« vpto 15 i«wriui sad th«si i t inereMMd 

iAio«|;ly unt i l hajTVMBt* thii i i fBngniMiiun contimt show a ciiatinct 

pftttcum* ^̂ ti«r««i« in Tatu vari<&t̂  oi Qiremndiiut# tlM to ta l 

con^catts ttt N# K •0$ c& in &bov@ ^xounci j^nrts incr«a«4Ki as 

th« age &tSv&m:mJtg %i%i,Xm those o t r and i*^ limrmiB&d onl^ 

ht^imwa 34 and liO da^a and that of sulfur incr^aa^ tsxm 

13 to 14 days and than dsersaaad ii^to 110 days* 'Sim aitsogsn 

ec»ntQfit citjcrsasad £wam 4*36 per c€fit at 12 <iays grovtli to 

3*1 pm: cmxt at 110 days groif^tli* Tfm c&lclxm content increased 

frca> 1*3 p«r cent at 12 days grov;th to 1*74 pmt emit at 110 

dMiys groti^ aod potassiuft content ineroasad i,XGm ZmUl per cent 

at 12 <^ys to 2*b6 pttr cant at 34 aa^s and tl»an f a l l to 2*S1 

par e^ntt a t 110 daya* Ssad eootain^d 5*43 per c s i t M* 0«Sa 

par cant P* 0*7& piior cent K# 0*13 pm c&m, ca# 0*JO par CNwtit 

Mf sad 0«2S par et^it sulfur (sidimann @̂  al*,» 1970}« 

Kallock &̂  £4* <1971) rai.<^rt«d tha (ilstribution ot 

nutrienta in peanut var ie t ies at laaturity* Avar̂ t̂ a pl3oa|:>})orus 

content of paainit plant parts variad £ro« 0*12 to 0*36 per 

etttt* Ttia fruit containad 0*27 to 0*36 p̂ sc cent phoai^horus 

vA^raaa the iJK̂ f contained 0*17 to c<*26 p«r cent* Tha avar«Ji<tf« 

£iioaphorxM contant in tha Spanish and Valancria typs psaisats 

wtm higher than that o£ tmmXl mtji^ Virginia typa« %Aiiia tSam 
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1PMrl.#t4^ ani |?)i0i|>tio£u@ ooat®!^ of pimat parts* --.̂ ~- . -̂ iiii 

«eili«Bi lWtrt«i fieii 0»§ to 3.6 pet- c«2nt In varioi»« pJUuafe part© 

1lis|̂ Usia« GpaaJMi «B3 Vtti«oeift «ip«i« A tiitnliilHiHl .li^^raetioa 

occiirrei imt^mem Vf&sti&tMm mmi po^mmtsm eo^e^mitm ot variems 

jMMI imiriyi* 1IM» tailiMMMi content of st^i %i3« %tm hi^im&t and 

tliat 0f fciiit ««• 1 ^ la&st« iriwip«^iv# of €ultiv#»i« H M 

'&mm mmll mtB^m^ vixiinin* Spsistali IUKI Valencia t̂ |i«Mi» 

l i > f i # •««»« x«)ots# liiaia md mmSm o£ s,p«»iili «ai .mmam 

gmwmam% vmi0tlmB wmm iiii@£i«^Mi tsig mtm oi n, P m0 Mm 

im<i mm tii/(0mm% mmB9i9m mmmm iMm wm mxhamm Wf 

Wtn^0ih tMy»l.# mmi •§%•»•.» l^mmsMamm cont^fit of Vitri^us 

pMTts nf f t<̂ w»<d»t plmnt wm i a « ^ iNEîNMr #i k<nrii64# > loaves 

l#lin^ of fWMWiaimtt plant «^a li» tJMi ««i3«»r of leaves > 

> IMti and hulls* 

Miildiii «Mad i^f^ftr^ 11974) t#8t«^ «ii£. tmm&Jt t,yp^ ^^^ 



mm^X<i>^ lB|jMdl-«» va& tmtiaX&s a^ir twt^ri t f mnA -e^i^mxxmi^ that 

taS^Bn^m &;3m»iimd Metier anoiMsfe oS î # Ca# B# f»# ^Ji «ii^ Cu 

tlMUi th© i»«t,l©JL©©» Tlie TOUt^it of |JOte#8iwi# G«iici«m #«a 

lam ^ ^* (It?*I *^or t«a tliat ootttiiit «ii^ i^tal» of 

©n d®«ec% •oU# ^len ( I f W ol3©«rr©<5 t l » t a i t r o ^ ^ 

ecM^MKt In §rc«tt*cioiit pXm% wm M^m: mmXm ttarlif «f^m* *Mc*i 

d@cre@.tt@d IMP tiM iH^ oi pJUtit aclvanc îS* #̂ t l^T««»t« th« aistrJy* 

lautioii of oitfo^^a %̂©© An th© ©sta r̂ oi iMirtiei > l^af > eiieii* 

iMMsmgi iriiirî i.@@« tim i'''0»l va£i«it;^ contaimaid M#Mar aitrogi^i ayria 

{̂ kioî l̂ioinui ^hjm^^ out tli« ^roiitli pi^locl* %4tli «Me»9p%ioii a t 30 

-Qaysi, in i(Kil; me viell a© in k©tia©i msnd a t hafiriwt et@9« ia shmlkl 

and •%«• ^ cQii|p«rfiia to vftri@ti AK-ia»24* 

Si«ŵ @» v@rii>ti@» of gj^iu^nttt %#@r# «uwBt«ti 33̂  SathJUi 

SS. M* (ittisb). Th® -pmag pmci&d tor th® aHvoieptlofi o« eaJteiiaa 

l» 1» feKitwwix f loi^rliig mm pmm-^-m ©tag©* tor 

C»S01, Fmiaipiir**l-S ai« H^c.-t* and tlw acctwilatiott 

39,«, 37.a and 41.4 p « ceot «i t l » to ta l *|.tal8« »«^»cU¥®iy, 

i»A0»»t |>er cmtt ®cc»m.attoii ©f M^B^IMBI I«MI aotJUsMl 

mm qrmm gmwm a«d timrn^n^ stamen tor varletien C-S©1 

t»oitio*5« 
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above gixy«S(3i3 p0Xt»» e^lcixm «xi iMiQii#@ium coiit.atit@ %ier@ aaiOmym 

«t SO ©rid m) <tey0 o€ gi»wlsli» Iti© uptais® o£ ceticiiaa mid 

mDgnesium «»• hi^©@t a t 4C»60 dâ ys o£ gzo-in^* t|i«i c^lclup Mid 

Mugneeiiffi csfiteKt® in MiimmAk plant iNWft* i««3ir® in the ord®f 

of ;i«&¥£i@ > mmt > shel l > lâ ii;!®* 

Ttien i^x»^^iorus CS6.90 k@A»} nes i^^liea «« mmmlmk 

phtMiphat© to » t © i 9i?Diiiiaattt# attotlng and Anciiirsoo (1&6I» 

oiMiecvea i^letion in nititig^a cofit@nt» of gxxnandmit leal f£<» 

5*ia to 2«ao p«tr cant# sto^ fsn^i a*&& t£> l»aO ix^ e»3at mm soo% 

£mm 2«44 to l«35 p^r eent «i6 th@ g^vth a&^ii^c^ ixa^ t%ii®ntî «li 

^ ^ to imturit^* f'% i»turity# }&asDei0 mm^ alieils aoutaiticaa S«i? 

ana 0«fe7 ijef ceim niti'ogsn reaî 'fjetiv&ijf* Its© ti4#ie®t ^'^% 

oone«fitration WA r€ieo«d«a in k^cmal^ icilloiMKl % l»me» am^ 

•hoots* xn tim i>^ak i^erioil of 411^0iu^g vagetativo 9iowth 

(txoa 34 to 77 sa©̂®5 l#ail©ta ana ©t^^s eonte-laea 2«2 to 4*0 

per cent K# vdiicti declined to alxsut 1#7 p«r cjcmt in ieav©® at 

naturit^* Th© coiciijR* ^^nt^nt wm 1.75 î 'j? <:^«t In ledil©ts# 

0«t76 per cent in eteia©# 0#30 $ier c©nt in ftholXi mna 0»0l p ^ 

e«6j«jt SM ls©rool©# "Stie »ayn«oiiaa- c©nt«^^ of looflets «nd ®t<»« 

r©a«c©d after M dety® of gro%^» At harvMtt th« nm^mlim 

contont miB 0^43 pm: cimt la leaf i®ts# Q^m p.«ir c^it in mtmm^ 

0«2t per c« i t in roote ©na 0»a2 per cei^ both in kfom î© aan 

•hells* 



m 

fia«)«rl«Mant Mm cuaducted on soil lov in «vaiiabi« 

( 0 , 30&« * • ftfid 9CX) I19 «up«r:i >l)e%liftt« pmc huctajm) • > 4E ch€ii4cai 

it;.ioa o f groimdfjiit oy tacti&vftr and fSSHirfSoii ( i t * * ) * I t ioy 

gmmXm& « ^ t î iofl̂ ioxî  o^atdnt in tiao l»&vo» a«»a xoots of tim 

Qxouadiiiut plftRt • * ^ . : - « •i^ifioiiiit positive corjrelatioii ixitli 

t h« ra to o f ptioci^liosus a i^p i icat io i i a t IS 4fty« « f t « r emergoneo 

t«tii id and in tho iateroi mots fit 4§ <^^ aftsr 

•tiidyiiig the effect of phoeî -horue f^rtiXis^r 00 pioteia 

(1971) noted thet pbosî liorye fexrtiiisation iiacroaŝ cS peotein« 

p« K« ea# 2n« c l « ^ Co eontacits «hiie dneceeeyd Me «na cu 

ooMtit̂ tta o£ Qsoundiiut and cow^ee - ^ . • * ; tkm fe «ontttii«̂  

coi^ee %mm ineee«.»ca Isut tMt of gxcmnaiftit w&m decceased ^ 

iihoaî hoxue fettiUeere* The Mĝ  ptiytin m\d oatelate cont̂ mte of 
•1; 

4 « QirouiKifiiit eeede %iefe mtt^ictm* toy v îî îojnie 

fortiiieation* 
f IP ana sethkai (i967> obmv»m tiaat PgĈ  content 

IMS found to ineircase i«ith tiie develofxaent of 

i»e «2ua to siov availaMiit^T of P^^ efter api>iic*itSrn« chahsl 

end Ahiu%>!alia (1977) eti«2ied the Infiuence of P fertiiieaUcn 

on sine cxortMiA aanu uptake \t7)der eiase l̂ ouee oonoition end 

reported that higheet aaonnt of s i \rfae eedsmaat.J at 7S 
days of oTOvth < » fmreutretic'ij In st̂ aot portion i»er<iiaaeil 



ai 

m^min a t liiftturity* ?fs« ptie^lioxua i^>pU««Uofi •faowvd en 

antagoiiiiitic e£te<et oo ssitic vi^take* 

Geofgi^nr (S977) olaecirvoa th«it «ccw«u.lfttArm of H# P 

juift K in atjovo Qvouad p«rt» «•• flK»st intflnse duritsg t3m «ftrly 

HewBring and pod t&sanetion pttrioda* Aj^Uod P (137*270 ISQ 

p.Cg/h«) had slightly incroao^d vhosj^nrutt dccuiuulation* liul; 

pgetmt&i moxm ixntmmlyely the ac^nsnaUatiofi ot nitpogtm MKS 

{lotMMiiufi in th« aiM9V« growea pairt* as wttli «« t̂ otassiAifii in 

poda* 

tiî l̂MW and €hsh£»i Cid77} «ttidi«^ the effect o£ A|#liiMg 

p «Dd s €ti i^ittid €it%l cli«ciiicai ac»i$^aitioa of gfoumifaut in 

AfldMild soiia* AH^'licstion of pliosi^hairua and siili-lmr signiiidantXy 

increased nitcogcn content* ttw accuBouiation o£ l̂ # s anci H tiaa 

h i ^ o r in aoada than in haulm* 

Singh and KhinS (197^) atuai«ia c r i t i c a l limit o£ 

photfî liorua in utdhiana aoi ls sxtd raportaiat ttwt 16»6 ] ^ p«̂ r 

heetara of oia«n*a oactractabl© P i s the c r i t i c a l l in i t* Thia 

«aa higl)<ar than tl% liinit of 12*4 teg r/ha propoaad hy olaaa 

fS^S^* C1@S4}. 

Grouiasimit ehowae linear yield roai-onao to a|>pli@«a 

2̂*̂ 5 **"*̂ ***=* ^'<» 20# 15 and 10 pî a on aoila of lo^* raediwa 

and h i ^ PgCg contonts r«»|;«ctively <s in^ «nd Bona* 1979). 

on iMKliuBi black c@lc@rocm@ soi ls o£ Guj@rat« ^aldu 

(197i») oisaarvad that nitroQon* î K}«phoru@« potaah and iaagnaaJMB 

coi^@nta \msG incroaiMd in kcirm^la niiile calciiAs ana auli.hur 



aa 

elacr©d0e-d lay i43Ksfipl»m« application* It*® suipfcMT eDiit«»it 

ifmwmmmmi lo^ SDqper ^bo&^^t* i^i^'Uc&tloo* iftm ixon c^iit^iifc 

v&rled ttem 49*92 to 5S.1S ppn l a keeiwil am tSKm 11*^ to 

122*te ppn In haulm* TIMI iM»iga»«}se eontcoit vmimi txvm 10*03 td 

13*19 f^ In kernel and 71*5 to 91*4. ppm In lusiilii* ttm sine 

eoatant varied fson 10*94 to 12*74 ppm in kernel ana i»*9& to 

ll»*45 ffpm in haulm* itie copp@r content va^ittcl i rcn 10»1S to 

1S*03 î pK in kernel and tttm &«7& to 13 î ssei in haulm with 

ai)|>lieation of 2$ kQ H and M) kg r^Og/ha* 

srinivaaa (1979) oimmnrmC that pho^^horua as^lication 

•igni£i«antly incarsaaad grain ^hoaphonui cont€»)t txxm 0*303 pwr 

cant to 0*411 per c@nt and gimin K content fraos 1*37 to 1*S4 

fme c«mt in aoyhaeoi* ehatol U9i;̂ l} atmiicid plio&î hort«i a ifaet 

with d i f t a n n t Immlm of nitroQan &wx aine on gronuKlnut variaty 

Q^\30>»1 on loamy aanS soi l* itia phoai^horua M&a ai^pliad a t 0# 2S 

4UBd $0 ko P^^^hAm t l ^ nitrog^sk cofttisnt aigniticantl^ incraaaad 

in ktinrnel ana â rugill audi that o$ SMiQneaiuBi waa ineraaaaa onljr in 

kMriMil tiy pho8|:^iorua application* ' h i l e ;̂hDS(]̂ ;̂ horua« potaaai^sst* 

calcium and aul|/hur oont@nta wara not ai^nificantly inilut^tieaa 

by Icivela o£ phos£4)orua* 

2*2*3 mmamjmmi 
efiaet &n tfUm tmmirlng v;itli l^oing on grounusut waa 

atu^iad by Hakaganfa g^ ai* (1966) anĉ  r«|sort«^ tim% ajjplication 

ol potaaaiiA incraaaad Uio r# K asjci ca contonta in laaw—» tlw 
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nitxogen Qoatmit met* iMmxmm^ ̂  l̂ td@sium lii' ilwiiiwii iM̂  

calcium* UMI «i»cg«l*tion ĤMTVOdl faitiitm ttom IIJUM «iifi 

eailfe* 

of p&Uamiim \m9 §mai& to increase t ^ m^ o^e^ritration o£ 

plant at a l l s%«9tii« ll|j|̂ lier ^2^ conei»itraU£»fi wm in leaf 

Giliiar and G&u Tr@&u (lf7 |} sttidi^a ^m wm^mm® to 

graded ImnOM laM $mMmlvm (0« 30# €0 and 90 log KCVIi*) raised 

on ptfiauutixM M̂MtelMBl̂  iKi-ii©« ASMS MurMMl Idhk6% ipiniipfeNMRHi MMMM 

<i«crea£S€Kl# iittii« |9«ita«®i(^ contend incfwitffiid i^llii igmmtmims 

•fliltitiofi oealAifiing s ix coneentratiotis of |iOt3««i«n ill tlw 

m«Btflii Hincitics %«ith ^ mic^mlie constant of o*Q6 x XO*̂  ̂ » t M 

jit—IMW mm^itOi ianwMHMl <l{»t(9 200Mm K aod thereafter* i t 

osnewityatiefi of t l^ mttriesit solmtliaB 4ma^tamA twiiftntiwi 

llpialw <rayeria« 1974 )• 

A fM»% m'ny limine ««« cc^jiciuct^ witli o ancS :̂ )o kg c&oAn 

«aloiM «aiKi iA cos&iiiiatioii « îth iour XmmiM oi pet—ttti» vis* 

Q̂  SO* 100 «x3 ISO i ig i^ ia «ti» icMM o£ KCl by HaMs^mllah 



i»f tlitt haulj^ was ii^rr^iiet!^ is^ appIiedtioB o£ potaaeium laut in 

«iKl kmsRAl. <̂iMi to jpotasaiwi ai.|.aicatioii» 

&riiliv«i«« (iil79) oiJtigfiiiS that th# pG>tas«ic i^rtiiiat^^rs 

|aex««««d 2@3£ «Ml ^eKUi IC e&sitcmt aignificaiitly £xwi l«09 to 

j.*4t» per cant Ml imsi: azxi i»2^ IMI I«6& i-̂ ir c^it !:«- <̂ ««:lir 

ir0i|^#ctiv0ly • 

A Bwdti^id gê ^WMUlow •aeijfsis (NiUwr ^ t ^ . « imx} 

rtMHiiifa titet over iO pcsr cent of ^te imridtiofi in itffcitn ^i^Mt 

•escnmteu £or by the variation in tJtie phosi horu» and 

«ont«mt« of cc^ii pUan^ i><txt»« %|>lication o£ p and 

K i«rtillii@i»i significsantiy aff^^eted ptioJî î eiGrytf and potussiton 

eont^nta o£ aoyksmm p^Mm^m 

pimtaKiacar and B^ltfuta ( I t t t I l u i w r f i tlMMt ^^aJlqaUoa 

ot' ii« r luici K toQ t̂iiMr mm t&um to im mam w^mitJtm In niiU* 

sation o£ m 9mA i ̂  ^ a« «M|piffMl to the i r aiadlA «if>Xic«^tion. 

Afl^Uedti^fi e§ p^o^ with m or m.lom mm §mm to IfilX»i»»e« «|i» 

uptakm ot s mmi p tM% %im ineiiwion m m mm mmm. to u&c^mmm 

Tmtm Van and notiand Iit73) awft»ar««3 «h« rate of P 

an^ IS I9«^w toy usixig continu^ua f iofe? nutrient bath» 





nkrmmm Mm nwmom 

li^iicuAtmria. uniirweitf t mmi& caap»» .^iiaM dwtog «»•»«: ®e»a®osi 

tic»rtli latitiMia am^ IZmm* #s@t .l^figitsi^ and li&s »a «l«V3tLic« 

UNft iMit«(»solc)g4e«JÎ  ^^ita <^ «» sm^mgi^ mxa^i^f mtsdmuat 

9UA irtfltwi tiii;erd^u£««# r@JLati¥# }iiiiiii&.it|> suiM ŷMM hoitni ^m 

?^ in t l » s^coix! f ortiaght of 

! • th« hm; t« t «.«th Of ti«i y«M:» tt«i hitil«8t t « ^ r a t u r « 
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4 0 . 6 

4 0 * 6» 

40»it 

3 t » 9 

35 •© 

36»S 

34 •§ 

3CI,6 
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9 6 . 0 

«* 
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l O . S 

1 0 * i 

10*& 

lo.i 
1&.4 

10*l» 

1©»7 
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1 0 . 1 
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11«0 
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11 .7 
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1 I I .4 

S.4 

7,a 
S*i 
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-

mmtrnm annual ral&€all WUI «•• 



MMtlflUB miashlxw hottm vmm o&%ie#d in the 2,lm% atm^^M 

R6iiil;ali i«a r e c e i v e airlisg thm 2,2«jd «»(3 23r«l 6«»«d<»i;̂  

0D d» isverage ^leatl^r â® ^ i l t a £^iRmrabl« for •acewiaitti 

ouiltiimtion of gjro4irKi«iiit» 

so l i <0-15 €sa depth) ot ttm m^m^i&m^mX Umld mm •^.smBmutM^ in 

T^bU 2. « ! • • o U i s of iiUwriai &slqM hamllM Imo^ m *yyMy.' • 

The txjii i s ftsiKly iĉ fifa ifi t#^i i re ^ith sii^hitly aX^iilMl aoi i 

r«3ctio«» I t SM very CIIM^« ^mlX drainecl «ii£i ®osi©rat@ii r«teative 

o£ soi l ffioiottuyre* :Ei@ctri€di coiKiuctlvity .l>ei»g' loi^ eu^pnits 

t^mt tim «oii i« imm §wom @itlt lias#ra&« tlw sweimsm @oii i s io%r 

i a organic c«*ta©ij ©iiS ticital iiit»3t«n eoutiiit* w:^«tat<i l a 

avaiiabio pliwiphoru® md tmm&i to b©. M ^ i» «wailait»i© p©ta«iii«a-, 

T@S»i« a* i--l^»ico*ch«iBicai so i l p«>pertie» of th@ ^fi-eriawatai 

£i#id« 

i ) coarwi swidt ( f ^ r c « i t j 0.^1, 

i i ) r i f w aand <|>©r e«Matl tS»S© 
i i i ) s i l t (|>#fr" c ^ ) IS»i0 
i v ) Clay l^eu- « « I K ) g^^^ 

3« pH ( l t2«S fioii s vmt^r ra t ion (Jacksoa, 1973) t * f t i 

4» EC ( l i 2 , S s o i l i wst«if r a t i o ) (fs a4K>«/cra att 25*C) ©#23 
(.7«̂ ®Oi%« 1973) 
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§ • , etmmi^ car te i i (per ^m%) ^•2'? 

|@||Hill*S » ^ » d t <Ja }̂C^&« Wt$} ^mW 

t # C^tAoa P h a l l i * «ap®eitf (® e^lOO q mll$ U.mMi 

1 ^ Bi«d<isii@iwi« S$4^) 

• l^a»Sa»i»«i ttllA eMMi.|p I f i ^ . i ) 

•• St 
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S. Details of tr®Btaaeftt« • ' M i imm$mM ocm^Jm^J^m of 

A* varletie® (t%o)i 1? T»G»»n (v^) 

4 i i ) 130 Im i'2%^^ *"3^ 

C. ftotaeh tm^lB i%Mi}% It Q m ^j^hA CKQ) 

i l l C»0 1^ K2^A-m iK^> 

#• ŝ liot els« * csoaet 3»€0 m x S»GCi p 

mit t l*iJ) 31 4*00 m 

7# epociagf • ^ «» l»et%ie^ m^m 

«# riftt* of aowifii * 2i*2«l9«0 

i,ll}t2*^*t9idi • i-torv«etAfl9 stage 



h mmmmama doM of td,%mgm im m W^> ^^^ tmU^A 

$M tls« M&mt Qi m^^m^^m^m ^ig^Bptmtm t© a i l t*@ plmM mUM aJlfle 

IMi)f>littd SO kg o l P^^^/lm* Single @up^e|4}»i|>^4€ m»i M t r i a t« o f 

potaah %wr« u««d M I th# mmxam^ o i |t»«i|aiori» ©wl potMti ««i^©ct,* 

•B p«r treat»w»% ti» ^m s^Bpmetl'vm pim* 9te* f«irtl.lijMiHi wmm 

Ctatura l «3(p«rati£»f» i«s« ^ I M • • ^«r the p«aia9tt o i 

%i«iit«d wiy:i c«Hr<d&i:;ii | a * i g / 1 ^ Of ©@^@> te&»irii aoiirifig as e 

•ra|» WB* ®|:'Z»|'@a %i4tti tt)i«Klfta (2 » iV i i t r@^ ancl SyyftAtS ic i t l i 10^ 

H ^ ^ i ^ t las ko/tm^ tmS^m a* a pi:©iri«iti¥«i mmmmmt againMt l^to 

•t^taeii of insect f « i t * * Cfop i^« harvMilMS^ mt trntm^lt'^ fsoii mft 

p lotA and «110%^^ «o 9 l x ^ 1 ^ i n ^ M I tltaM* Ttmi fimM o f p ids 

.wid Haiila wmm r«oof<d«l M!parat«ii« f l i « po<S -MlmM nmm m.vMM 

i n t o k@inMi &m mheXl % cH»tti»lderiii@ t l w r a t i o * 

Vkm p l f i f i t aai^.le« frwa eacli p l o t were coi iec^idi ««tidc«lf 

a t «hr«a atagaa o i gjmwisli vim* H o i ^ r i a g , mmim ««* tmxwm^ii^* 

9m akiova QS^iati p lan t part© o a l f i « i » «®i|,,i«i a i i r l fm f i r s t two 

Oipowitt ata^pa i » # , f lowarHig and ^#9^^109 atagis* i^lii lo t^iola 

plas»; %»aa <sollaetod 9B a a« i^ l# t ^ \ « i » o t l « ^ %im plMtm m tim 



«mrtt^ tJKism^X:^' £imt \ai^ tap witm: and ttiim ^itli giass 

d l t i t l e s ^ ^mtmc Aitmt jrwunoving tha »3o%0.# aM al,jy&iM@ii t0 ox^ 

under imll aerated i&m^» hi«' ^slm pism^ mmn^lm of satmriwi 

cffitp ««er« fllvid^ into tlure^ eoaijowwif iiaaml:̂ -| lKaiaia# kturn^l. 

and ^i»12« itm sms^lm vmsm m^m mimd a t ^"^^fo^c t i l l 

cooataiit i^dgtit* ItMO l̂ iĉ r %̂@r© i30«̂ î r«9̂  in m mm^mui0:<&X 

\mm takan. u» &voM contMElnstion team mA£Bt^ms»xm mmsxmi yiillm 

ts^XXisctMm ®̂ ^mXX OS |»iD^>iurl»g ^i« mmifffXfM for mi^i^sie* 

net ^M^mtXtm pmc^K3imm o§ J#ii»a» 3:Q£| yXri<ii# IffO 

of '%}!• aeid iî t̂riMCt ol |»l>j»iit itci^Jlac f€C 4@t.@£mlMfĴ  IM€£&» 

§meammsy sficS î Jbex̂ ^mitri®»t@ @»c«|:$t m£%£09i«}* î Mfeliaetlcai o i 

M in ^l£©r©»t plsiit pai't© «{id o i l contmitu l a kwrnsl IMMB* 

eurrieiS cmt sajpAX^tiilf« mitail® of tant̂ iociif ^mw& iof <dtett@î i»ifig 

th* MecffQ mats. MKsoiKJbjr̂  el^i^eDts in ocM €i(̂ t£Qct mm wmXX #• 

ICNT iiit£09<m and 0 i l ooiat#{it@ are pi:«B«mt«id in Ts^lm 3« 7h€i 

Qooe^stratiofi «»f aiesoiiMtri^iits^ (r@# mrt« zn wid cul i» tiMi 

pJUmt ©Ktract %t«ere aet#i»l«ea t^ ys&iisg AtcaaJk;: .M3®G*pti«m 

%«ctic«lihot£SMt@r (varisii Tm^tstm »A»i2& ismi©!) its cieacriiaMiiî  

toy nxm^ i i f ^ ) aiii Isa^c a»d K -̂b@r (I971U 



3* Wt^^tmM mmQ for ^m^tj&im of AMtmemik 

i l^athDds MitlKirs 

Mi&mtMm mmM^ 

fi&Jb^ Goimm SWUHMS 

OiJ.cii» 

1̂  

sulpime 'mshiMmmxiie OKt̂ Dd 

I5feli@r 

C194^) 

KiMt data (»i pcMS nndi l»ulm yieJLdd s® iMiJI Ml iiAJt 

aiKi nutrient. cxii»c<iM^^sti0i»i v&m s^J«.^c«.ai t t t JiMMMyUitiedi 



mmtm mm mscossmn 

Tbm reftuits of the pxmtm^ inv^at lget ion una«n;«ik<m 

t o Btrni^ th© ireî i©ns@ ©f g««in«3«ttt ¥«sl«tl€® ralaed on immjf 

ŝ jiMi e o l i s of ii4«icli® Gujarat t© potaah £&i:tllismtix>m ®t 

#ifiermiit. levdlji of plio®|.toiru© %i4th r©©p€iCt %o f4®l<3 ansS 

ciieraical ooK|.iOeitio{| air® p r e s e n t s dfi«d 4imc%mm€^ i n ^ i i s 

4 .1 YJQM 
MMMMtMMMttMIHIW 

TJi© i.«<S auel haute y ie lds ol ^,,i»wiai»it vaari^Jwe* «• 

imiMmnc^ l>y dif £«r«iit l eve l s o£ phosiiiosus ndtli and %dtliau% 

jpotMisitia a re pWMUBntwl i n T®i»ie 4* 

4*l.*l Vftglety e£t€»ct 

ttttt r«iuJlt« t<mmmXmi timt thcr ^iiMCt of vaxri<@ti«Mi cm 

y ie lds of pod and haujUjti wad hi^siiily s i^ni t ieaf^ (Tal>le 4)« Iti® 

highest fod yi®id (2aOfe.32 )eg/lm} wa» reeoixiei i n var ie ty V. 

• • cc»%>ar<^ tso V^ (ie4S#4l» :ieg/h«># tJte reweee© ŵas t rue ior 

haulm yield* the r e s u l t s ar@ in lifie with thos« oxH;c:;ineu b;̂  

Pudrisut® (19&1)* The gmmtic vari^itioiw i n ©sawMKiisut ¥««ri#ties 

h«»« be«fi a lso r%x>rt©d by s a i n i aaa Tripathi Ut'73U R«o 

1£ M* <l^*h yfmikmtKmm (1976)* a » « (1977) mm aethia ^ ^ . 

( l t 7 7 , lf7ba Slid if7tet»|. 



3t 

iiioci and strew yi^id® ms %mll as o i l c^nteot #IMI 

o i l yi*JUi o£ dl££«r«&t ^jcoiifiamt i r « r i « t i «» . 

• 4fc ^ ^ ^ • T B I ^ ^ ^ ^ ^ ' ^ ^ 

ItKMiiJhocua • 

8«&B« Ĥ  

C«D# 0»0S 

c,v# « 

P o t a i ^ <*• iCj 

« i 

S«BR* ;!; 

c»c»* o«<^ 

c»v» « 

V a r i o t y « V^ 

2 
SulBtii ^ 

C»D* 0*05 

C»V# Ifl 

^ 1 

**a 

3 

- r nil 

1 h x l y i e l d 

a i06 .76 

2045.99 

t^Tt^M 

77.92 

118 

l S . 3 f 

SK>7§#9S 

Jl»7««64 

€>3.61 

!iS 

IS.S9 

2208.3a 

lis4S*4b 

6 i * 6 t 

2t-3«IO 

15.39 

1 < l^ f^ , ^ | .<per c«ii^? i m/^)...-. 

70i0.3fe 

7?22«lte 

7201*35 

231.36 

m 

13.00 

7310.14 

7312.46 

i t3«7S 

1KB 

13.05 

6509.22 

i>li3.3ib 

193.7S 

5 S 7 . f l 

13.00 

4 fe . i ^ 

4 f .SS 

§0.3^ 

0.2&3 

O.JdlS 

2.2i» 

4§.32 

4 f .&2 

0.231 

m 
• U p flp™# 

49* so 

49.64 

0.231 

US 

2*2li 

730*90 

72S.0O 

^3«i»a 

29.§7 

m 

16.S« 

73g.#S 

^ 9 * ^ 

24*2a 

1 ^ 

16.S6 

793.93 

639.21 

24.22 

m*n 
i « « i « 



hpi^U&mt$^n oi pho^horus a id not «f £^c% ©l^Mf lcaiit;% 

tl»i pod and •trow yi©ia® of gicowi^iiiife* ttm maximm ^i&Mi of 

pCMl %«• 2106.76 l ie/ l» b^ ^pj.;Ucat40« ©i SO fee ^ 3 ^ 5 ^ ^ *^i^ ®"^ 

osl ©lUfaW' 7722«l6> fei/ha i3^ ^pJl icat ioi i o i i€X> ICD PgO^/ha (P^)* 

1til» ind iea tes tt iat «i4?U^tljDa of P^^ he^cmfl SO kg r ̂ o^/tsa i a 

•oil® teviag TOdiw avaiiatoi© r^o^ i42.t© Issg P^Og/lja) atatsMi 

w4il not b« beliefIciai for |#ii®iH(i «|? t l ^ poil ^Aeid of gieowidnut. 

tt«l mmximm ©tjfafe yieJtd r<©ci5ra®d i n P^ tiidiiCTit<w t h a t iOO ISQ-

f».Oc/ha incrmtfNaa Ui© iiitro^ipci u t i l i s a t i o n ©tiicit^ie^ ynicrh 

raBuiti3ic3 i n only t^w vwgmtMtlvm growtli of s croi..# '•hXl& t l » 

h ighes t iev«ad of PJ^B **^*^^®'^ -̂̂ ^̂  V€^©tativ© ai»*^^» Th® 

rcwaois may te t^ie isal>aiaiic@ of î lx ŝî -'liDrus ^i%li otims smtsXmAM 

eindhi aa nit£t)94Ki# @ii)c« €to« %ltidh wir© lot# to marginal 

initiaXi^f and tlw a v e i i a M i i t ^ of aiK^ mitricsnto m i ^ t have 

r«Klue^ iiartlmr <9u« to h i ^ 'T^ acoit ion* Singh ^lu a«intt 

C1979>. olM»(iCV{>̂  t h a t pod ami stre^f ^iislos hec a i inmir tmmiMmm 

tD ptosphomo %>i>ilcetion i^'t© .20 Î ĴTO on asail® h»«rii^ hm P./>^ 

€Xim.m^tm In ioaaSxmk and h i ^ P @t»ils# et si^nificafMb jr<i»|;aim# wi© 

ofaa©rir®is «^3to i s ©na iO ppo i-̂ Og ««©p©ctiv®i|'» 

4«1»3 Pota@tait»a «ii.iee:t 

i^l»|ilication of potaasiiKQ did fk»t a f fec t a ign i l i c^n t i ^ 

ti'ia jpoci ana mtx&w jfieles of gitmnamit pspo&Mml'^ mm «» af^a^tta-ttt 

avaiiabi© nativ® K^r (336 Is^y^) i « Um aoii# st»0 Siaid^tira ^i«i«i 
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^ ) And of dtffaw (?3i2*46 ]^/ha) % îth aooitloli of fO Itf KJsAm 

iK*U Woon-'Sm^X m^ dmm H^^^l î £>@erva .- iet ion i a gî ouiidiftit 

flMJUS i^itli «r^iiGiitioii e f 150 ^ K^o/tm in dsy ywir* simiJUr 

x^suits ii«»i also rm^x^mA % '̂ «w ^ M.* (̂ '̂̂ '̂ ) Mî  M*̂ ^ (i07SU 

# l̂l the flri^t «IMl iiCttltf MdtC iWMtWStiOIMI ¥! • •# ¥!•# 

fVf IK Afid ¥Pit ii«jr» foyad «o tai aoiisiQiiltieant tor i>o4 MiA 

mktm tieim mi ̂ prnwdaufc* 
4«2 pĵ ,̂ fflBfcggit ana o i l yieXt̂  

tll» A n * Ml o i l cont«»)t of 9XtHt»aimt vari<»ti«0 «ili thetar 

y i ^ d as a£f @et@d ^ plios|4iorue ami |)««ai»i»itiii l«w«l» «>• 

yMMBtodi i a Tttlsl* 4 «nd rigur^ a* 

4«ft«l varii^ir <if «ct 

Tbe o i l coM̂ MOk c i iNuri@ty v^ (49*64 per c^it) and 

vari@t^ v^ (49«i0 pmt ciMit) aid mt. uiMmm mi.mlil&ntl)i* 

i>il>«riority m Vfericty V̂^ mmt ir^# «te» irer4e*.y v^ yJ^»Mti 

9M*t3 MB AilAMi a® coapMPta to 639«21 3BQ oil/htt ^ 'msim^ 

Vj* fli» ttigtiificaDt ixscr^mm i a o i l yi#l^ «&.. ..».4iy^ diMi «» 

MHm fatf T^MA of v<dri&t:r ^1 ®̂ oogpar̂ '̂v̂  to v^« sycH « giAJI 

Vttri«tal 'di£l4Hr«iKMHi ii) o i l coxiterit WMW • ! • » rfif^orted by 

•sjMiR ^ a|,« f IMi l* SftiiMl Aiid Tri^ayii CIt7i)# PiitJLi i l f ? 7 | 

and Schiller et al» (I97e.)» 
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H I 

t l o n of ISO J«o PgOg/h© (r^) ©i^isifcicafitly ii»i«©6«3Cl ^»e oSi 

confcettfe over SO 1^ pj>^/tm | P . ) « ifier© »«a a lif^siir lucjDeass i a 

o i l oonteot telth higher lev^l© ©f pi»^li0«ti®» Hcs«,^€art tl:-i# o l i 

yJbelH was not £mm t o vary &igfi4l:l«ai*fel2^ 1^ ja^^^licatiDii of 

l̂ )(Mii|4x>£US du© t o d©er«ia®© l a tlie i^imlycticsa o i î ĵus with ttu© 

i n e s ^ f i ^ ptio@|;t>ojru® ^ | . U c a t l o a « Mey«*r aad A;mi©r©©« (1952) 

lMi|^rt©d lOiat apviicot ion o i P isMcrm&mtj. tim all coatent o i 

kernel* iti© bcaaiificial ©ff€Ct of i.lio%*io«» api^llcstiou on o i l 

oootaofe \mB a l so noted ter^ nija-%*aa Cl962)# i-̂ cuna ana oaoc^M^ 

(1970}« Jft^Scwco «aS sreectiaren Ci9?S) m-tu '̂ -©1*211 (I97te)« 

4»2»3 fotas^l^^aa effect 

Tim o i l cofitefit and o i l ^ i e l a «̂ioro t%>t fcmnd t o var^f 

©i®oiiic»ntl|f % a|..^4ication of i^^&m&mivm* l*.mjver# tJ-te o i l 

oaiiterit increased itfith a««litioil ot |»t«5gsiiaia* J-li#4©r i^jroentag© 

of o i l cootsiit "wi'i® rc«or«i©d taadtir K, tr«atBi6«fe (49•«2 pt>r o«*,) 

vlii le t he o i l Y^mlii Mas t he mmdmm {7:^3^iS l£yA»> tyxl^ir 

tr©*4tia^nt K^* 1M© c©i»ld be attrltowtcMi to a«-jeroas© i n y ieM 

of ijoam (Mm to jjotaasiiro ©ppiicatipti. Acuaa and sanc»i«» C19?Q) 

a lso r^,.ortcci nonsigMf lean t dii'fer«ajco® in ©il |sro<&»ction «dth 

p o t a s s l i ^ levels • 

*»2«4 Interact ion Gti&ct. 

All the in te rac t ions heumm v a r i o t t e s , |4 ios |*»«» ^oa 

i^taaiiium i c ^ e l . i ^ e tcmnd to b^ mns i^n i s i can t i n tu«i^ 

e^foct on Oil ««i t«nt ot 9.oiin^««^ ^«^ ^ ^ ^.^^^^^ 



4»3 com^emt Qt iJMttriaat m'^mim^ 

4ilimmiit piMMt p»rt» of 9»w«3imt a t vmsSMmm sta^as of Qro%*tli 

«• e££«et®cl l>̂  ir«»ri0i» txm^tmsmM mtm pmmmmd in ta^m S« 

rim nltmgmR tximtwat, oi sia£>v« ggmui^ planfe. parts o£ 

grouDfOimt &t il<omxlm 9t,Qgm was $#03 pttr cent niliii^ decrwMd 

to a .03 per cmst m% p«mlm 8ta^« aoti I*t2 p^r c«ifit at tMirvestiiiy 

«t«9®« tlie' #̂e]r«ft@# in aitro^efs contont l a temlm with «d»«M9«j«B»eat 

of plant girowtJi can is® attrilmt®^ to oliiitisii «ti®ct «Bî  tJrsMN-

.ic}catl«3ii o£ nit£09«Q to Um mtmMpim s ^ i ^ <3iMitii}Q sad 

JMtli9ttnioii« l9fiDi Harftiii ^ ^ * « 19M @M (mutaoiiiar mm Satli^l« 

%9%1U Ĵ t lHirtf»tiag ®ta.9@« nltrog^a cx^neentr&tioii tiiui. cdNNerv^ 

t0 IM raor« ia Icetraai I4«i3 per G^at) foliot^id £^ lieii,j£a. (l»fS 

|MMr c^ot) and slteli U«04 |.'<^ €Meitl« sifiiiair i;iM»it« mam &lmt-

4»3«i«l yy^Uity ®tf»cti> itwi daits @iir«e i a l̂ iiNt<i i iHbtytmsX t ^ t 

tiMi ip«iri#tai ai£.£c»]r«Ac@» i a aitxt»9«ii ooattoift iii hanilDa at 

floiMiriao aad i^'efgii^ #tafiM were 3l',,aif ieaat* ^ l i i e a t aatiirity* 

i t mm matminsmltlodrntm iti@ V€irl@ty v^ coataiaiia 3«a.# «na a«as 

^ r cent hi^iar aitxt»0«a thim irarifity v^ at £:k>ti« îaQ «ad 

p^m^m »t»gm smgpmetlvmk^. i-^mmm «t tenwwtiae. mt&qm.t tlw 

k®ni®X of v s r i ^ y Vg cont&iiwd •igtiAf ic#fiti|f l-4.gl"wc aitrng^aa 

U»4S i>«r c«at} î@a v^ |3»©2 |i^r «»i tK siiai'Mir v«ri#tai 
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ae ii3£iu^ie«a by liiosphosiw aai potaimium fi^rtiliscirs and 

vftri4iti@@ (per &sat/t> ^m ar^ cotter iMiiis)* 

|tlO^llOCfU0 • 

•••Bhi j t 

e#t)» o«os 

C«V» %• 

mkM«^ o" KQ 

H 
@«BBS« ^ 

C . f . 0*05 

c#v# % 

Variety •» v. 

V 

<B»ito* jjk 

C«D, 0 . 0 5 

c*v, % 

h 
•"a 

"s 

1 WsJ&W^mOQ 1 

2»d& 

a#f« 

3«l& 

0*012 

G»031 

1*42 

3 . 0 1 

3*04 

0.00© 

im 

1*42 

3*l4i 

2*fe? 

0*009 

0 « 0 2 i 

2*00 

3*00 

S*0i 

0*006 

0*01.1^ 

X « l l 

2*03 

a*03 

0 . 0 0 5 

CHS 

a* 11 

a*3 

1*1^ 

o*oos 

0*013 

i*4a uu 

i^ ...isiTMiles, f-

1*&4. 

1*@3 

a . 0 0 

O.Otf 

0*057 

4*14 

Im&ii 

um 

Ci.016 

0 . 0 4 7 ' 

4*14 

1*94 

l*-90 

0*016 

m 

4*14 

3<*99 

4»0f 

4*36 

0 . 0 1 9 

0«0S4 

l**M 

4 . 0 7 

4*20 

0*016 

O.046 

um 

3*^2 

4*4§ 

0*016 

0*044 

l*l i^ 

1*02 

1*03 

l*Oi 

0*007 

0*01f 

2*64 

um 

i»#^iWi 

0*006 

m 

z*m 

1*0S 

1*03 

0*006 

0*016 

2*64 
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In nitm^m coatent of «Si£f@t̂ fi% pl^ist pmtB of 

gi«w«limt w&r© m.-lma tmtmi t^ ?*ells*ir Ci973), i^io ^ ai» f 1914) 

•ad Bliftii Clf7?)« f«»cti|̂ tit# (l§M> te» dine ela»«»iir«^ dIif^r@i3C€is 

in tJMi nitf^jftii content tiiKler ttidcll# €iiij«rat c^isditi^ias mam^ 

tMxma variiitieft of gcoitiEiimit vis* ô %l»*»l« J*Jli md T«I3««»17» 

4*3«1«3 gfao-ggliogiai «if«agt« A peiniaiii o£ tii© i*itta pa«s«iit©cil in 

fahld S int^icat^ timt tJi@ $rto®|.tvoryuB a|>pli€ai;iafi @l^:iii£icant.if 

iaagptMwSl th^ nittogsii a:»iit@»t o£ fymim a t aJLX ti^rwi st^ii^e* of 

gxovth as ^mlX &m in J&ast^ aiid 

ineiMiac!) in t i ^ altrogmi asntciot witli tim Samxmum i a tJbe iigv«l 

of pIxw l̂ioKtMi ôt§ui<l l» s t t r i i u t ^ to tho £aet tli@t î bĝ i 

•j^wm^immm i@ a£i|:»ii^ to l^ian«@# i t ^rtiancaa tha ttctivitif of 

t^^AmelbiM. ami iiK;ir'#a«@@ tli# fes^itJ^oii of «e»t iimlttiiMi liiie^ 

tMi%« in f isdngi fmsm of s^&ssitisriie n i t i t ^^ i in jroot no<tei«$ 

CY«i«lkar ^ g|_,# it1?)» I'laitanitar a«i 'a^tl-^ajt Cit©7)# s i n ^ 

«nd singH. (1973) an$i eai;^ o t t e r wiikejrs tmm* ir̂m̂NriMMJi siKUUir 

•fitact o£ p api^iiestion on nitiro<gMMi oafit«iit« irhsi iiK r̂̂ ees^ in 

» <sont««t of giwuiKimit ^itli P ©lipijkration laiglit po»«i&iy »@ 

<ha« to i t a lOlJt m pso^idn ftiffil^KWia' ii-mymi: MSMA An^ioritoAfldiiK 

4*3* 1*3 pata&fcA«5 KiLzixpm itie anai^fticai r«Hiitc piro©i®ted im 

T&bi® i ir€^#gtlmi tiMit tim nitcog<» content WBII signiJlieiintXif 

jtoenMMMii in gxisun^nttt ternel a.i^ tmnlifi a t hajrresting stacj® 

oniy* i.hil«i tiMi niti'oy'im ot>nt«att in anoini groiuxl piauit parts 

•% ilmmfim ^o^ p»i9in9 «t«g«e «nO' tlmt in &tmll %% l iaxvaati^ 

?̂  



4a 

et&^m MmmiMm& pi«e4' th0 mm to pei^mmi!em ms^iMmiom 

1tlP0 

4«07 t o 4*8& 

oDiit«iMi lis kernel ^m» «igi i l .£i€a»t% 

e@E t and i^ linulm at 

£ * : • • » 

mm ttiM %^ 

! •§# p«r em^ ulieti crop wa« fertJLXto iy»)« t t i i s ! « • 

|30Mil»l3r ily@ to mom uti l isation of N mid P^o^ en 

accotiiit ©f p©ta»«.iMi l e r t i U s a t i s n Cmataeter <4niS 3« U iM7H 

1tie8« »«mJLfe« aiso Ina ics ta t l ia t potessiuRi h© l | ^ i n i^rotfein 

ioxavtlon @tKi lî rcr«@e iu. 
> 

i!̂ 'S-« * 

•nHPr^^WRfll 

i ^ m a r i l t 73 ) turn o l i^zvad the h i ^ i e s t u mmm^ i n MttS 

l»|f I<iav@»t # * t h u l l s and €^m t0 a^dlt^lafi o f i.0ti4a^^iii^« 

«Xi ^itt f i r s t and at solid ordw iiitersctl6»@ j^mmmk gxemi^mt 

aiiovfi ^pmasi parta o i siQnlf ieaotlsr tl}« n i t fogmi coi^eot 

9£oiiiKlmit pMiit mmn |,..tSf̂  w xK c t l o n At f liewcriiig @tag« 

IM 

f i co& t l y t i i ^ lwr attie^'^an content a t t%imBs:ii^ iBuM per G&^) 

and |>«goiii9 Ca*31 î t̂it cant) st^^^f^s a« ĉ (xî >o£«d t 0 t l w t iisî iiMr 
otIiiM' tratt^ » \ - iimtioim o£ gsmtnamit vs r i i s t i a i m. • *^ 

pi io^hort is leirels* *4'Nr®a« t l w i i i t s ^ ^ e©im@at» of ^.;»vo f w ^ i a 
I 

pl®iit par ts a t fJkWDiiciiaQ «»a pog^'iii© st^gftss vmlme v ^ * ig«xr« tiMl 

lc::Qct ijeiiSQ 2..74 3»il 1#?4 |>@r cmt rm 

igBongat t l i» tjr«r:ttiaar! I 

s. . imi lar ly 
« 

o i ^ jMnd K i^V' 
« 3^i 

pfodueea th« iMkaiSfiMi c©fic«it««.t4©a of rilfc£t3g«i M i.=iaBt a t IsotH 



m 

f IL lit iimm f^'1'''i^''Tilli» { ^^^K 

• | , $mm 3*1S 3.1i 2»fe2 a,74 2,7S 2.94 2.f5 

1^ a«ai 1«M . 3*17 2*72 2*76 2,74 2«t6 a . tS 

i l S#St i # ^ 3#26 3«6S 3*14 3 .Of 3*14 3*21 

?• mtfiractiyii effect o£ mm tm fiitxi^t«ii mmmmt. in 
llAtlllEI a t p e ^ l l i g ©tas# ©I gi©iMKlI»lt£Pe-<r ceTot), 

1 

'l 

"a 

" » 

f ^ 1 

r""\ 1 E«'|.i«Mi"*' 

a«17 2 * l i . Zmlb 

2*21 2«3i 2*36 

2.30 2«33 2.31 

2»23 2*27 « 

la i t@r«ct i&i i 

" * ^wi^ '̂̂  - •nut 

VIC. 

vm 

i "2 
1̂  % 1 % 1 

l » f 4 1*71 

1.73 1.75 

l.faO l»§7 

S«i»2 l..?l£ 

is # 1318* •^ 

a.c»i» 

0.mi7 

© • O i l 

^P f̂lHWffWW 

l . l>3 

1.74 

l . t i 4 

mm 

C i 

i ^ I ^l 

2.&& l .dS 

1.S7 2.03 

a.OS 2.10 

«» «» 

i!P» 0.©S 

0*022 

o.oit 

Q«&a2 
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i« %liil« the miniiauci concentrutlon «a© obt&lm^^ wid<^ 

T.XQ tfOidtoent a t fJtovfiiriiay. stago aiid imudr r-.K, a t i^egylo^ 

•tag** 7ti9 int@raetion bcit%M»eii variety ana K i#)r#l» aCf^scted 

«i9iili4ca«tiy til© iilt»o«-a©tt c€«at<aat at |..®s^liig ©tî yfiir \Aiexm in 

tlM ooQteat VAĉ  tim M^&st luider troatc^im. c<^abimitticfi Vĵ K̂  

•nd tho l#a8t tiiidfir V^^« on th* iilKiXe« the nLtroytm content 

«&• th9 maxlBMBi vaoAiiX V ^ P ^ ^ a t £aoth llo%^rii^ ^nd i^e^in^ 

•tage@« Oilie that under treatmfu^ oarabination ^^2^1^ ^^ 

fJoMsring stage ami und&r VJP^K^ a t pegging sta^e v«aet ti«e 

minlnmm» funtasdear anca BathHal (19&7} observed that«s|^lication 

o£ r> anti K to^cithar wa« towxi t o b& ciore e£f ©cî tive in utiXisa* 

t loo oi U aa cocaî cijrau to thei r lone ap|.>lication» 

At raaturity* tli© intcsraction e f f ^ of Vf- on haulm* 

vr'» VK ana tic on kernel a.r«i vi> Fic and VIR «an aheil wis 

significant with r@a|.<K::t to nitru^Gn contfM ît* I t xaos oUâ r̂vedi 

that the h i g ^ a t nitrogctn contcsit (2*04 ime Q&n^) was tmooxofxl 

a t Pj i«^®i i** ^2 ^"^^*^^y (Table i?), iilhich %m& aigni^icantly 

nose than res t o£ the ccoihiaationa barring v .p j ^ ^ ^1^3 ^ 

houlBi* llie data in Toble 9 re^realed that V2P3 candainetion 

gave aaxi£EiiK» nitrotjon concc^itration (4*63 per e^ttt)# %liich 

was eiyaificantly laor© tfian reot of the vp eosnbinatione in 

kernel, siaith ^ a^« (1962> r«3|-.ort©d differ^acjea in nitrogen 

ecMiteRt in different Vuriotiee* due to vatP interaction eiiect» 

file:///Aiexm


4S 

7ia>le e* xiiteraction effect e£ VP osi nltvo^Ni ma^mA. I» 

haulm At liaSirMtillQ » t ^ of groundnutc peu cent). 

y i * i ^ I z" 
111 n i w I».iniiri.iiiiiliii'iiiriil W W — M * » » ' » i ' W . « I . i i . . . i lh i i i . i i i . . i . »« •III,. 11 II II 

v^ a«ta a«^ a.t? 
V^ t » M | * l » t«0« 

iiiiiiiiii iiyiiiiii«M»iiituiWilW»«IW«ll«wii*ii«iii«iii» i—i—iMiiWiiiiiinii n i i i i i i i — i i i l M p i n i i n iiiLiiiimiiiii • •m 

fMMi« 9» £»Mi«««!tiNMl ttff<M!t 0 f ^ fK Oil i i i t ro9ei i content i n 

» . 

• * 

" » 

M M 

1"' 

f 

3»S4 3.9 i S»ta 

d«S3 3.73 1.63 

4«0i» 4* ia 4*111 

3.72 3.92 • 

lataimctioii 

VP «Bii fK 

im 

' f" ' ' '"1^ ' ' 1 " ' I^Lk ' 

i **o 1 * i i *••*'* i *SQ 1 % 

4.13 %»̂ w ".•ie a.oS 4.1^1 

4«S0 4 « i i 4 » i i 4«02 4 a 4 

4*64 4#«l urn 4»M 4*37 

4*43 4«47 • « «» 

• • M i * g, € « ^ O.OS 

0*1137 #*079 

0.022 0.064 
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Cftta relating to va*: inttmrsctlmi cm nltirogcfi «jeait«o«t 

e£ kernel indicated that th© raaadiau© (4«4t par e«tit) «o^ Kdnlimw 

(3»7a per cent) iiltr©g®n cc«it«at wer« recorckwa ttncier V^j^ ao^ 

V.KQ trttatro*nt corateinations r«©|>€ictlv®ly« wh«sjr«a« th« eqiabinstlon 

of F and K l ^ e l s wire £oiax3 to d l f te r eignliicantiy from eacSi 

oth^r with «w^.«ct to nitfogen content mMmyt v ^ ©nS P ^ j 

eoaiiiio^tiom* 

Ttw lnt«raction e£f«ct of V3ir># PS0^ ami v«PaiC wum 

•ignlCieant on nltro9ai cont^fit in ^ io l l (TaMe 10 )• tim V^Pj, 

mtiBAxm%ion r^cor^ey miniiouB) nitroQ«fi €!ont@nt (G*^ p€C cont) 

uhich «•• Aionificantly !«•« thsa rest of tli® VacP cocaaiaationa. 

In c«»e oi PadC int^caetlon* jaaxliaua nitrogen {1.07 p<a: c«ss:it) was 

r@cora@d linger ĴfC. €x»l»in£ttion« «liich WM cigniiiGamlsr hi^hsr 

than the r m t ancai^ f̂«t> «K»*»Anation« ifie V^FJ^^ cona^iaation 

reoordoU iainiim»i nitrogen cont^ot (0*99 per C4Siat)« itUiSi 

differed eignifieantly frcaa the ro©t l»riring V^P^XQ •*** ̂ 2*̂ 1*̂ 1 

Table 10* Znteractlc^n of £^=t o£ vi'^ on nitrogen contend i a 
shel l at harvesting stay© of SJKsvwdnttt̂ C ?«•» «-nt), 

i V, ' 1 ' ' v„ i M€*n 

r^ 1,02 imQ9 IrnQ^ Qm99 0 .99 Cl«f9 1,01 1.04 

*2 1.07 0 .97 1.02 1,04 1.05 1.0& um> 1.01 

_^3 l̂ OS* i^Ote 1.06 1.02 i . 0 7 1.04 1,03 1.07 

Mean 

inttiracti^n S,2B^, • c.f>. o.os 
vr and m o.OlO 0.027 

Vi« 0.014 0.039 
ni»r.»iii>iiininffiiiim,ni,it 
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4*3»2 Itiospfiojm0 tPmp^) eont@fit 

tiM resulta o£ Pj^g <xi^ent of AUiurm^ l>lant pMrts 

of «xt»uiicli!»it varieties at various stag** of Qxowth a« Inflwmestf 

% phosphoEUM ttaa 2>ota»iiiua iippJLlci«itioii ar« pr—tatad in 7ia»l« i i* 

Ife* pgOg coRtimt ©f v«^eta.tiv« p&s%. ol; grountout at 

fiowttrifig stage inas 1*16 p«»r cent OUc^ dscxe&s@d to 0*t»2 p«^ 

e&cA St |»a9@iiig stags sod 0*79 per csent at harvsstins stsg«« 

ftis <3sarssss in i^iosphorus contact a£ v@g^ativa i>erts of 

groufionut with the ŝ ŝnesBisfkt o£ e r ^ growth couM ^ sttriiautei;! 

partly to dilution effect and imrtl̂ '̂  to transl^ocation o£ mitrieot 

tsvm iragsftstive i>srts to ths reproductive psrts (Bunting snA 

AiiKisrsi>n« I9fi0)* 

At asturity« the av̂ arime {Aioî hojeus oofitMtts in <lii£es^at 

psrts oi qxmmmm, plant were 0*79« 0«92 end 0*21 per c^nt in 

hsulra« Kernel sod ^le l l rei^peetively* fivmm results are in line 

with those reported by cox. m^ ai« (1970) mmi Wh&n (1977}« 

4«3*2*1 Verify effect* The data qlM&a ia Table 11 indieated 

that the effect of different virilities ol r̂mnndmit on p-o. 

oontem^ iiiss significant in hmtim at £ loitering st^ge and in 

tmmim and kamel at h&nrestinQ stage* m c»se of hauln at 

fliMMuring and harvesting stage phoai^ioras (I'jpg) contents vera 

l«lb end 0*1̂ 2 per c^^t reei^ectively in variety v^# %Aiich ^mn 

significantly hitler than tho^o (1*13 and 0*76 pm: cent 

respectively) in variety Vj. Hoiiiaver« the pĵ ĝ content in kernel 



DidllA 11* t%mtisilmma i^2^b^ content in di£CQr<^nt plant pact* 

of grouiiclfsut aa inilueiMMd 1^ I.IIDBJ.. terys msd potMmixm 

imt%Xl4-.v̂ .<.̂  lami vari«iti«« Iper eent on dry isatt^r 

Trcidtimmt 

rhosi.^hodw * 

r . i> , o»05 

c«v« % 

f>o««Mih «» KQ 

«i 

C«r , 0.05 

c#v* % 

f S i f i i « y «»V^ 

î 
»am» ^ 
r.r.^ 0.05 

C#1f» % 

'i 
*z 
*» 

' I! 
1 

JL , , ^ | p ^ } „ 1, Ihaulf f i l 

l . C t 

l . i & 

i«ai 

0.001 

0.021 

8*S1 

1.19 

. i . i a 

0»00#' 

0.017 

2«SI 

1*13 

l . l t o 

0«0<^ 

0.017 

2«S1 

0*79 

0.i<2 

0 * ^ 

0*009 

0.019 

3*30 

0.fc4 

0.79 

O.C^S 

0*016 

3*30 

0.&2 

0*c»l 

O.OCHI 

HS 

3.30 

1 HajHr^rstiiiy mtacie 

1 HititlaB 1 

0.77 

0.79 

0 * b l 

O.OOfe 

0.017 

3*04 

O.toi 

0.77 

Q.(X)S 

o«ei4 

3*04 

0 .76 

0*#2 

O.OOd 

0*014 

3*04 

|:<grael 

0 . 91 

0 .90 

0*94 

^nrlift^pBP 

O.OIS 

4t • < > ^ 

0.93 

0*90 

0.004 

o.oia 

2.2S 

0*«» 

0 * i i i 

0*004 

0.012 

2.2b 

1 £^heU .̂  

O.lis 

0*31 

0*21 

0«<»« 

0*011 

7.79 

0*21 

0 * ^ 

0*003 

0*009 

7,t» 

O.;N^ 

Q.ai 

o«ooi 

us 

7.79 
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•ignificenfcly nor® In V, &» eaatmr^A to Vj* ^̂ '** v«»3ri«tsl 

ctifferences in (4)o«|horu« content of various cQ8von«nts o£ 

piMnt at various etaQM o£ growth mi9ht b« <lue to t^w £«et 

that differeiit v&eii^leo |^08«6«ed (iif£er«nt p o t s a t U l l t y of 

nutjrient «iMOf|,ti&»ii (aathU ^ £i*# 1977) and <iry natter 

£>xoductJLonft raclii.̂ ut# {19tol> «lao oiMJ«jnr«d siginiilcam. dlil«r«ic© 

in P«c« content of different v^rlertltis at flowi^rin© and harv r̂at*-
2 9 

4*3«2«2 rhoaphorua • f fect* fim rasulta reveeXed that th« Î O^ 

content in various perta of gsKJw^̂ mit plajst at <:lif tereat atavas 

of growth waa aiyniticanti-j' a££acteci b'̂  phosphate f er t i l i sa t ion 

(TabXa 11)« 'itMi phoaphorus cont^it w â incrnaaed fjetw 1«07 to 

1*23 per C€i!iit 4it i lowi^ii^ atagigt̂  fra» 0*79 to 0»<a4 par c«!fit 

at paoging stage and trtm 0*77 to 0*bi i^r c@i!̂ # Q*@i to C*1N6 

per cent and O.li, to 0*23 par cent in !r)ouiii)« k^urnei and shal l 

raaipectively at harveating atage with tl̂ ie incrcNsaa in Xev&X of 

^2^5 APÎ ^^^^^^n from 50 Xg/h« to 150 k\^/ha. Conaet^uentl-^« the 

higheat f'j^s eontant %»a oba«;s£V«!d untter P^ l^vel i»t i»il tha 

•tagas of growth %tiich was aignif icantiy high«ir tiian the other 

t*o leve l vi«» r. and rv« However# Uie conte«Jt; decreased with 

the age of croi>. -me incresstxi cxsric^itration in different 

plant parte otight lae due to im:r<eaa«id root grQ>wtii on account 

of P lypi-licetion# siittilar finuinya wtire r<i .̂ort«^ by &ingh and 

Singh (1973}« 
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4«3«2«3 FtHtaseAum ei£@ct« Tim data pjreus&nrtiea .In Taiiio I I 
—Hill i>iiiWWu'III' l i 111—WpB*—«wniilpiiiiWit»<l)WW» 

revealed thafc the 2^\ cx^ntmit of hauto a t a l l t iw st.a9«*s o i 

p l an t growth \i^a a lgnli icantl ;^ iniluat)c«3Ci ia^ K (Ĥ î  lJU:ation« 

Th« I 2^5 c»ot©nte in eSoove groitnd i>art» ot p lan t toer« 1.19# 

0*t*4 and O. t l i^er ctint e t tloi>i'^rXm» î ^ayylng iina hainfestiay 

stage® resi-'OCtlvel]/ 4n absence- of K apijllcatissn* 'fê hich if«s 

• Ignl f lcant iy refcuceti to i»12# 0.79 ancj 0.77 pi^K emit « t 

ro«i^ectiv^ staye© ot ^rowtii vAion t* ky K^^/ha v»©o acaa«a to 

s o i l * TtMB £;ho&i:>horu6 cont^nta in kernel (0*93 per c@nt) anĉ  

•iMill (0.21 per C"<®nt) under K^ l eve l weare s l y n l i i c a n t l y hl«j^ier 

ti^an -^'^ contuiit (0.90 ancJ 0«20 t^er c«Jt r^jaectlvel^ ') unaesr 

K, l e v e l , niich oec i lne in x^tosi-lionis cxmtcjnt dum t o i^tassium 

ai4 l i c a t l o n vae rei/ortoii by 'aUccir (1973) in groum^mtt* 

4.a*2.4 In te rac t ion e£Cecti> nDth# a t floworing and petfyiiig 

s tages e l l the f i r a t otxier in te rac t ions beft'W©«in groundmtt 

vi*rl©ties# pnosi..tioru« and potassiwKs level® aiisscteci the 

j^hosp)K>ru8 content i n a e r i a l {.arts oi grounc^^kt i^^lant escq^^ting 

Vaa*. and r»dK a t tlow^riny stagis (r&ale 12 afKl 13)• The i-ittJits 

unde^r treatKi^it v^r^ eontuinod ©iynixic©ntly tULyhiur itx>fii'hDrus 

a t ilowering (1.27 £„,ijr C€{nt) anci |:'-©gging (O.bS ptsr cent) ®ti3i«i«<s 

e5jcei>t v,t"'- and VgF'g a t peggiiHJ 8t«»9e th&n t i iet unaur othtdc 

trodtiixunt combinetione o i varierty and i-iK>Si,hc»i:\ui levels* In 

case of l'')£K in t a rac t ion a t p&gging stage* dasdUajra ii'ioapii-X3C\m 

{Ornba pfcsr cent) w«e recorckiso xinder -''̂ K^ tryatnsent, -whicii 
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Table 12* Intoraction eii®ct of vp oa iMm%.l}^mm csoi^ent 

'T-.A„) in hauto a t t3©fe'fer4iKl au?9«s of yjeouiKinut. 

V i 
i«ii#lWiP«Hi#Mli|IMl#t*«lli^^ 

T T' 
I 

i#06 2*13 

2,* 29 

U 2 0 

1«27 
•itfwwawfc- wimwiwmiiwiiK' w>»iw»'aWw;ii»i.'W'»'i'Miwi 

S,Sa» jk 0»0iC3' C»r.. 0#05 O.Ciat 

iP^Og) co»t©fit in Xmn'iM a t p^giisg st«»9« oi 

- i 
Pa 

" » 

mw 

^ ^ 

0«t;il, O^i'S 

0,fc4 0 . 7 7 

O.i iS O.tel 

0«b4 O.iaO 

Xnt^^actlon 

VP end m 

VK 

>l@on 

0.te2 

0 . 1 ; ^ 

0*ti>3 

m» 

i V;,, 
1 ^ 

\ '̂'o 1 ^1 , 

©•77 a.7S 

0..fcCi 0 .79 

0'*fO O.iiO 

0*1^3 0.7«$ 

S.Sfel. ^ 

0 .010 

0 . 0 0 ^ 

1 vmoA. 

J M©@fl 1 ^ 0 1 ^ 1 

0 . 7 6 U-«7f 0 . 7 t 

0 . b 3 0 » t ^ 0»7i» 

0*&<6 0 * j i ^ 0 * a l 

«» «> «»' 

C*D* O.OS 

0 .037 

o«oaa 
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mlgaiii<t&.mlf higher than im»% #1 thm ttcmmmmM m«^^ Pj^ 
ccsf!«bifidti&it# fMXlm m&t^Bt tXm eonlsifiafcloiis o f Vi^siMt^ and 

mm&lmmd •ignifleatttly higlwiff r'£^ ttma m&t oi n%m tr^atiaeot 

« f f « c t o f Pitfc i n t e r a c t i o n on w^^ contei i t , o f l* iuJ» ©% lsaivi i«it i i ig 

f> J^0 <S£»ibiiiatJU>o i i ihic^ %mm mX&^Slc&ntl^ •upsr.l£»r t o ot^t^r 

%'»|. l i e a t i ^ n o f »# P «iid K to9««lvijr %«a« feyiKl ti» ! ) • aoir* 

ti.9c%lvm i n t i t JU iEa t i on o f î ^Og • • iaaa^x^&a m loam «f)pllaiMtioii» 

Maong a i f i se r^a t i t i t e r a c t i c i m V-P^# ^ * ; ^ * ^ i ^ * ' * * 

¥ , - P g ^ csotttolnatioii® «»iitaiii««u^ aiaasJteuia f 'g^s* *^^^® ^ 2 ^ 1 * ^'"3^I* 

VJK. an i '*^2^^'i% cci»«.«ij^»l t i M » io i»u t t PJ0» i n ituuHMtl a t hacvoati" 

lAQ stai i t t (Tiil>I@ iS}« !iai» s ^ £ ^ . t i 979 ) r i f ^ r t a d th»% nm ntt*xt 

o f varietJlei i . u iMc^mptmmM i4 i^# is ^@6 s l g n l f l e a n t o i l g r a i n y i e l d 

bMt ttil® i n t e r a e t i c m im» noaaigi i l l ' ice im. %dth r e ^ p ^ c t t e t"-t»%'iK»irua 

09ftt«att i i ) i r i c« arop» 

t lMi «aou i to €ti K^o «X3iit«at o f ^ i f f e r o f i t i ^ r t s o f 

9«oiii»iHat piaitt;. a t ¥i»rioui i »t.s9«B o f growfeli ®s «l:£sscted b f 

d i f f i »«s f i * var i fe ' t les a a i i,<lifO0|;^»n» &m %mll m& |» taBSi i« i i c i r a i s 

a m l>x-0te«sit.ecl i n 7 i ^ l # Itg* 



sa 

Viflm 14» Ziitera.etioft #£i©et̂  of m om î ho»̂ ..-borus ^^2^5^ 

1" 

"o 

«1 

i, h 
D.7a 

0*76 

1' 
^ 1 ^ 

0«&2 0«8S 

C.?7 0,17 

S.aB» + 0»00fe C«D« 0 .05 0#024 

tw^@ 15. Iittei«c?t4on «if«ct of mm oil pho®j>li0jm» CP^^S^ 

t^ntmm in li«»im#l at tmi:ir#st.4riy «taQ# o£ grounanut. 
Cpcy ce -n t ) , 

iw i i in i i » i i l mill » i i i i « i I III i i g i i r i i i i i i i i i « i » i i i i i i i | - > 

VZ I Sfeiii 

I » mil iiiiiliiifc tmmmmi-mmmlJmmmmiJIUt9mmJLm>mmmmm»mJLmmm»0Mmmim mi » tuiiiii»«.ill ill ini n mitmMtmm>immmmmJmm—r-£m»m 

P^ 0«9l» 0 . 9 S 0.@6 0.t»3 0.4^9 0.i»6 0 . 9 1 0 . 9 2 

l»j 0 .9 t 0 . ^ 0 . f 3 G.fc§ 0.fc4 0.I5I& 0 .^3 O.ial 

P j O.W G. t5 0 . 9 7 0 . 9 ^ O.fefe 0.9:1 0 ,97 0 . 9 1 

Q»9% 0*93 « Qm^9 Qmuik • « » 

lritMiii|W<ti>i.|ii>ii»|wMWili»l WWNWM) Mil 

I f i te radJkso S. i te. *̂  C D . 0.0S 

Vl> ana PK 0.007 0 .021 

VK O.OOfc 0.0;l7 

^** 0.010 o.o;so 

"""I'•""•""•"'•»•'mm »iiiii<».iii 



M 

and 

«w fcyi-Mn<piMi iM» iwiKi nh 111 I WMiiiiyiWIIjallliWWIMilffciwi I III iii-^iiii*—lWMWi*«www—Hi wumi • iiiwm^mmmmmamammmmmmimmm'm 

f i w i t m i i t 

|liD»|>horu8 • P^ 1*32 1.33 1.37 0«04 0*«3 

f»2 l#31 i . 3 3 1*32 0«7c 0 .60 

« 1?̂  1,37 U39 UU 0,77 Q.S9 

•vlM. ^ 0*007 0*009 0*005 0*004 0*006 

C*P* 0*0& 0*0:H^ 0*027 0*0U 0*0X3 0.01c 

C*V* f£ 2*0«» 2.7a 1*50 a*2S 4,21 

m t a « h • KQ 1*33 1*34 1*32 CI*7S 0*59 

K | 1*37 1*36 l « 3 i 0*l»4 0*62 

ft«ai* • o»oo« 0*004$ 0*004 0*004 o*oos 

C,p0 0*0S 0*017 % 0*012 0.010 0«01S 

C*V. r 2*0« a»7# i .M) 2*25 4*21 

V a r i e t y • V^ 1.36 1*41 1*36 0**45 0*63 

Vj l^SS 1.2fe 1.31 0.79 O.Sfc 

S*£Bi* ^ 0*006 0*006 0*004 0*004 0*C^S 

C D . 0 .05 Ns 0*022 0*012 0.010 0*015 

c*v* % 2.ot 2*7a i.so a.as 4.21 
I . M.r. r.1 - I ,-. ̂ , .f,,, ^ „ „ , Miirajim II 
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Date reletiJig to ^otesh content did not vary mudh* Th« 

contend in hiiulm uccrteasiXi \^ith the auvcijcoiieut oi: i>i£ifit gxtsvvth 

ijxm iloineiring t o harvoatii>& etagee pi^a^aoi^ ciue to dl iut ioi i 

«t£oct* Tho w^smultB %î ir@ in accortianc© ^-itli tlujs® r*e|.orteid by 

aunting ana Aodcoreon (i960}* Marani ^ al« (i9€»i} aiid sictv^ann 

<gt g^« (1970}* Ttm io tash content %aa alfiioet the saae a t £iov^r«> 

Iny arxl 1̂ 099X09 stag«6# laut i t ui^icroaaod inoes pegginy to 

hacirttitinQ 8t^ge« .̂ iiiong various i^cirta o t yroununut p lant a t 

luinrestino stage* tXm potash content %aa iiiajcLmuvn (1*33 par cent ) 

i n hauim ioiioweo by koraeX CO«t^ ptior c^nt} aau ahoiX (0«6I yas 

cent)* simiXar roaul t s v«ere a l so caotuannA b^f faldu (197t^} and 

Pac^Hito (I9ci)« 

4*3*3«i va r i e ty effect* The data yivc^ in Table lb ahomMi t h a t 

t he dltier&nc&Q i n iĉ *̂ ' content wtiro aignii ic&nt a t i:j«gtiing and 

Bwturity sta9«B i n a l l tito p lan t par ta atucilv. .. h i l e ouch 

s ign i t i can t ciii£er@nc«^ wors not noticeu c^irin^ tlovmriny atv^ge 

(Table 16) • 

At ilov^arinc, stagey l o t o i ^ contont o£ Imulm ymm 1*36 

and 1*3& î ijT cont in v a r i e t i e s V, and V. r<@^>€x:t^vely* At 

S,«e9ĝ n0 stage* V^ containtdd siynitlx^iintly highar £^nount of 

l ^ t a sh ( l«4i ptx c«snt) aa coc{!|>ared t o v„ (a,«2u j ^ r cent}* Th@ 

ixataasiisa (KJy) contents a t harvoctin^si s tage in hauim* kmtattl 

and s h e l l ol: Viii^ii^:^ v . misr& l*3&# 0 * ^ and 0*c>3 ^ux cant 

resi ectivt^l;^ ttiich was s ign i f ican t ly highesr tb&n tha to t variety 
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V- <l«31# 0*79 and O.Sfo pm' emtt K ô jr«©|.«;t4vea.y>• itil© ! • 

pJW t̂eJsly (In© to vurlatiojl in dry as t t^ r ia«cMlî :?tioo ana 

^ifieimatial «t£3jlUt̂  oi ^f&Kietifm for potusslun al»«ori>tion at 

0nMi»dimt cultlvars w@r« «l8o rocortled 1^ HaUiisck o | a^. {19«9« 

1971} and Pac^Att© (19bl) wtKm sJLiailar plant i^urts woir« san^lod 

«t d££f«mit da«M* 

4*3*3»a Ptioiiipiiojw tiffact* Tin i-iio%lx>ru8 i^p|»l^etti<m si^ifJU» 

eantly chaiiged th« j-^otaaeXup content of uXttmrmit piant i-^arts 

• t vairioitti Q£tM£h atagflrii of giroutidiails, (Table 16) • iha data 

rcflTttalad th&t a t £Xô «;Xis»gi at^ge plants W}£l«r t rea t i^^ t P. 

eoiMiaiĵ ed aicii>i£lcantly lm» potaaaium Cl«^2 per ceot KJ^^ «• 

«aH|»ared to that utt^me P^ and P^ ievela of i^ioaf^tetnia (1*37 

fmr e@nt ^2^'^* ^̂ '̂*'V<>̂ « '̂̂  pegyiiiQ ata^e* the plK3ai>i)o£iia 

tre«tnaiita p. and P^ ^»^^^ «^ P ^ * ^^'^^ al^niiicaittly io&erior 

to F3 in inereaaino potaaaiun eontant of httuioi* TItuatf a t 

fiovafing and peoging at«sQtta« there \mtt inereaaing trend in 

potaaaiuBi content due to inereaae in ^hoaphor^ia flf»|>lication« 

thm inereaae in s:<otaasiu(a a:?ntent oi yrountamit «rith P as>i'iication 

iBiyht be <i«® to saalancea r«tio of N and K in |-^lant l iytri t loa. 

ttm trend a t hanreatine at&ge te«a r«v«r»e aa tliie cont«nta of 

potaaaium in a i l parts oi pleiJt o^cliacid with .lijcresae in the 

<3ea« of |3lioai.horya» ^^lk«^ (1973)* laldu (197t,) am Miatol 
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CI§feiJ hairm r€|X»rtoi greater cooe<9«ttratioii o f fC i n hati l i ! than 

i n Iftermil ©f gfoiiriGrajt, Thm %^z&mml%m coiitants i i i haute* teim^ 

•nd «he i i v^r® l.#37# 0,fc4 ^m 0»43 p*^ ceafe K-,0 a t P. l^mBl, 

%4̂ ixd) WMF* ©igai i icaat ly- Mrjl ier tJiaa a t P^ aii«i P^ i«v« l« i n 

the r««p«cti¥e p iaot |»@rt.s* Coatraff to llil@« i t tor»toi i C19M) 

tMliOirtttd ftignificafst iiKTrttaoe to potaaaium eortter^ of ternci 

aijsl iodcl«r i»y P «|j-|..licati©a« 

4*3»3»3 Pota®©lt« e f f e c t . Tts® 4j3tliieiK» o i l«W0i© ot i«5ta@s4ian. 

'CMS | ^ tass i i « i cotntimts 1̂ © ©ig i i i t i ca i i t a t tla%i&cinQ «iei hanr^st iog 

«t<aii|©#f « l l i l # swe l l # f £ 6 C t !«£»« # l l « 4 ^ t # t l ^ ^ g y i H ^ '3t#9«l ( T « ^ ® i|6>)» 

the r t t t i t l t * imMiBtmi t l i a t a t £X5y<tri£^ sta^i i hauJbai oowtaifi@d 

1»37 per emit i-:̂ *̂'- umier K, t res t f i ^n t vl i ieti v&m ©JMiniticatttiy 

fflore t l iai i t ha t Ci«13 p^ir ct^itt ic^o) x&oat:^»& ucudcir f^* At su tus i t ^ 

• tag« l « 3 i t G«i»4 Has 0«&a p&e €:mm K^o r^xirti^id i n |ii^ilm« k«nMil 

•nd dMiXi « t Kj ifcvei IrKiicattfO s i g i i i i i c a i i t i i ' hlglmaf aaouiit© Qi 

potaeeiUBi ®» c«a%..«i:®£i to tha t Cl«32# 0.7S and 0»St iw r c«Bt 

K o c««p€»ctivel^} obtaixtod um;̂ @r ^ « s i a i l i i r i im j ings i«er« 

ir%.ortaci b^ ii4iii.^xsiAaiah &t gj^* (1P77)« %4io oiMi«»rv€ia t l » t X 

M ^ i i e a t i o n iiKrr^ssed K coiit«»it i n teuim atnu lt.@m©l* imiMiv&mm 

{1979} r « | ^ i r t ^ tha t K content s ign i f i cd i k t i i ' iJicsrcMUMi i£i leaf 

•nd i a Qrain o£ soybciaii. h^^ K spp i ica t ion* 

4*3t>3»4 liifcegactioii fc€£@ct* tnt@ractioii @ff#ct 'lMH»wi«» Vt i r iaty 

«fl«S |)*KWip4*oms w©8 toiiftu t o im s lgni i icat f i t i « r^i.^««t t o potaeh 

conteut a t £l€»«iiring stag«• Data pr«s^»t@a i o Tal9i« 17 In&lc&tmi 
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that v .P j oombinatioo reeox<a«a laaxJUmjia (1*39 per ceat) XjO* 

ttiicti WW «i<|nil;ieantiy higher than ttm re»%0 mewpt V^P^ •nfi 

V^^. oeutaimitlotmm 

*nm interaction ©f f i c t of a i l th« facltors wer«i lound 

to be oignlficant for K ô content #t harvesting stago in a l l 

th« part* mecm*- vp for h«ttii5*# m for k e n ^ l ana vp, VK and 

vm for shell* Data rw«el«a th«t K^o content warn • i9ni l icant ly 

WNTO im^er v,K« ooiBiainatioo aa ccx^ar^ to Vĵ l̂  and v̂ K^ 

eoiiftiiiationa (T*ble lb)« fhe aat@ relating to m interaction 

inoicatedi that l̂ .K^ rec^ra^^ maxiimjia pota&sium <i*3o pox c«3nt)# 

%MsAi waa si^niticantly ®ore than the reat eiocefst Pji^i comuination 

in haulii) at hanreating sta9i»« The vm interaction inaicatea that, 

v .p . tu coedEiination M&a signif icantly SMperior to oUier combina* 

tiona ««hiai contained 1*42 per e^it K̂ ĉ * tdiereas miniimm K̂ O 

(1*24 per Q^mt) content vaa reoorcied under ^2^ :^0'^ Vihidh ^mm 

aiynii icantly loaa than reat o£ the eoedbinationa • 

the Vl> in^eratcticm eae si^mi.!: leant MitOi reei-^ect to K^ 

content o£ Ixj&nmX CTable 19}* The potaaeiMii content wae mairliMi 

(Ocbto per cant) iindcsr v . p . caisi>ination tatiich iiaa s ignit icdntly 

aore than the reat of tim treuti»ent con6)inati£»n@» ?^moMilQ varioua 

oaEBtoinationa oi VK interactiua, V.K. oceiatnsatlon containeiS 

aigni l icantly hi«dier potaaaium (0*&6 per cent) than reat of the 

ceoiaiaatiMia* Thm combinations V^K^ mad V ^ % r̂e at |»r# v*sil© 

V̂ tĈ  and VjiCj diit^red eigniilcantii^, inaic«ting a i i ferent ia l 

elkility of varietXee tor utiUa&ing fiii>pUed lotAsaiuia. 
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thrill* Vfm XnteractioQ effect oi VP on jpotash (K^o) cont«nt 

in hauto a t ito%«(rii*g s taye of growotimit^pe--^ ce-nvX 

Î "'f 

^ I 

^a 

i .aa 

l.U 

* 
f— 

U$9 

1.35 

f ^3 

Uif 

i*m 

S«m« ;^ 0*010 C«D, 0*05 0«O29 

Tabl« ll»* XRteraetion ef fec t o£ VI>K on potash (K^O) content 

i a hauto a t henwistiRg «tag« oi giro'urKiimtjCpeT ce>i\̂ ^ 

Vi 1 — n 1 i*~ 1̂ r ^a~ 

P^ 1*43 i .37 • U3A l«37 • l«3k» Z.37 

P^ 1*33 1*37 • 1.24 1,32 • 1*29 1.3& 

f»j 1*33 %.3& « 1*27 1,29 • 1*30 I,32 

nmn 1*36 i»37 •• i«2b x«33 • • • 

interactJUm @«SB)* ^̂  c^r* 0«0S 

V!t 0.006 0*017 

m 0*007 0*0;^ 

Vm 0.010 0.029 

w* iir<iw«iiiwwi.iwi«»i«iiiij m-nm>fm* 
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t « m e 19 . Zi^eraetion e f f e c t of VIK on potash (>^2^' eoi^ent 

in Jteniei a t harveetiug s tag^ of gmaiaienutCP^"^ ce-nt). 

K 0.64 0*92 0*&li 0*7^ Qm&& O.tsO 

P. 0 . 7 i O^m 0 .79 0.7S 0 .79 0.77 - • 
3 

p , 0 .70 O.fel 0.7& 0,77 O.t.1 0 .79 

MMII 0.75 O.fc.6 • 0 .76 0.b2 • «• «• 

Zfiteraetion S.Em. 4; C D . O.OS 

VP 0«00« 0«0.te 

VK O.OOS C.OIS 

VFK 0.009 0 .026 

T9iAm ao . zntttractioii e f f e c t of tm on |.«tatth tK-C )̂ ccntstit 

in a h e i l <kt horvattting staige of qsmmdrnkt^if^^ <^-^'(\ 

!• ••" uitmm« raii'in «iiMiiiBii<iii,ii<iM»iiiiiiiiiigiii«iiMi»>iM«iii««»M«»ii^^ iim • i i — — » • » 

K t ^ i ^ i ^ 

K„ 0.63 0.57 0.59 

K, O.M 0.62 0 .59 

mmwIiMiiiwiiwii immmmmmmm 

»*mkm ^ 0 .009 C.r». O.OS 0«026 
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AOOIXJ <ilt icjront caoainatli-ns of vrK intesractlon* 

V.r.K, cocitoincjtii^n ^lowcx. It© su^>©rixirlty i n potaeslt^a corttsjiit 
i l l 

ot Hwrnoi ovfcjr otht.r cc^nbinaticn©* iwtjich contalmsu 0»92 por 

curit K..«"'« Mlfiiiiara potasaitj:! <0.70 î c-r ce«t ) cont-eiit was recwrciad 

iioU^ v . r JCj CQcaoiadtloa whicli \M& a t p«r with V ^ P ^ * r€JSt 

beifiy o iyn i t i cen t l^ sni-erior to thM« oonijlnetlons* 

• ' ^ • ' t h e data r e l a t ing to m i n t e rac t ion for K̂ O of sholX 

inaicatud tha t r^^^ cont£jin«d EJlnimura (0«S7 per c@nt) pot««©iwat 

OJ^ie r .K. t3ontainuu uvaximua (C»b4 i^er c e n t ) . Th« ditttawsncee 

aiSK>ny thtaoe ccjcuiinations •were s iyHit ic^nt in she l l (Toiai© 2U). 

p-ontiMkar ©1X3 Datlikdl (1967) havtj also r€i.ort.cKi t h a t ©i^licetion 

of rK wcjs found to incroaoe the K»r conterit i n plant* 

4#3»4 Calcitjaa content 

Tha reault@ of celci im c^nt^ i t i n dif ler^ri t p lant pa r t s 

of groununut va r i e t i e s at, vutUnQ s tages of growtii &o aftttcttid 

iarg vsr ioue tr@atDents aro taiMilated in Tattle 21* 

The dveriiye Cdlcium cx^nteiit i n Imuloi wae found to 

inci.-cjGoe %lth the 09© of the i- lent . The cxjntfcnts in haulia 

tiere 1«23« l»3i GIKS 1*4^ i-t-r c<3nt a t £leMoring« pegt^iny and 

harvcssting otayes res i tc t iv t i ly* 5:^imilar trt»nd o t calcium 

cont@fit in yroufjcnut hiMi iaeen rei.,orts3a 'o^ :.lcritijann e|. #1#(1970), 

At inoturity* the calcium content i n a i f t e r e n t i^arta of 

yroumSrait p lant «^a i n the order of haulm > she l l > k e m o l . 

•:ii.'ilcir trend }m& a l so notoc ^j, ^i&^tma anci u&hamlm^ (1974)* 
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*r»bl«i 21* C«leium content in 41f£«rot}t plant psaitm of 

growK^Eiut as iatlxmaciad by pho«i|̂ horus and 

jpotaaaAuro fertilisfsr ana varietic^a (p€ir cent on 

dry matter l^eaia}* 

Tvaatroent 
maarMMMMIHl i | ^ 3 p » 1 <iifu¥) f ^ ^ t o fi^^yftei t f i ^ ^ i i 

Pttoai-'honia « Ĵ , 

C«D« 0*05 

i^otaali • KQ 

C«i:>, 0 * 0 5 

C«V. If 

Variety - V^ 

C»D« 0»0S 

c.v. ^ 

i«as 
1 .23 

1«20 

0*005 

0*014 

1«54> 

1.22 

1 .24 

0 , 0 0 4 

0*011 

1*5^ 

1*22 

1*24 

0*004 

0*011 

l * 5 b 

1*33 

1*31 

1*29 

0*004 

0*011 

Ul& 

1*30 

1*32 

0*003 

0*009 

1*1B 

1*2«> 

1*33 

0*003 

0*009 

l * l o 

1*49 

1*44 

1*40 

C.007 

0*020 

l*i»9 

1*43 

1.4S 

0*006 

0*016 

l*i»9 

1*42 

i*4e 

0*006 

0«01t> 

1*«̂ 9 

0*22 

0*23 

0*25 

0*00S 

0*01S 

9 , 2 4 

0*24 

0*22 

0*<X)4 

0*0X3 

9*24 

0*24 

0*22 

0*004 

0 . 0 1 3 

9*24 

OmbX 

0*S3 

0*55 

0*00i» 

0*022 

&*I>1 

0*5S 

0*S1 

0*006 

0*01& 

s*u 
0*&1 

0*S5 

0*CK>6 

0*01b 

S«i»l 
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4*3«4«l Vgriety aftec»» tbc data in Tsble 21 id̂ ^wed that th« 

diiferotieee in c«ilciiim contents of ^rounuimt î l̂acit p^arts at 

flotiering* pegging SIKS hanreetii^ 9%&g^m %M»r« •igni£ieaiit due 

to ^ff«r©fit variet ies of Q«mimiiait« VairAety V^ coot«laed 

I«a4« 1*33 and 1*4€» p®.xr cimt calcium at £JU>«mri»9# p̂ .̂ ggiDQ 

audi harvesting stages rwip«ctiv@Xy# i^ii^) wars sigiaficsntlsr 

hlgtit^r thttii that o£ variety V- at r«@i>««:tiv# atag«8© of gto^^th. 

Variaty v . oantained signiiicantXy higher caiciun (0«24 |}^r 

c^tt) in kemel as cos^red to that of variety v^ CO.aa per 
tot 

cent)* yAiilM reverse tt«s tru^csicix;^ content in shel l* KalXock 

^ a^. (I969« 1971} observed s M ^ f i c a n t variation l a calciua 

content o£ C4i£fer<»it i-lant i.-arts o£ varic<i^ ctjiltivars ot î ^^nut 

eaaipXed on diiferent ^atea* Rao ^ a^* C1974) an^ l^a^^te 

Clt£»l) have nqportf^ <Sl££eres)e<ai in oilelum content of grouncinut 

plant cue to vsirieti^s* 

4*3*4*2 yfiesphprus effect* tfm data presented in Tahle 21 

revaaledl that tlie eti®ct of i^tosi^voms %̂ 8 sî ^̂ nif leant cm %im 

calcium content ot variciis i--&rtB o£ plant at iSiiterent atag^a 

of groi«tti* ^t floMt^ing stage* tl»e calciym conoantration 

decreased %d.th increasing rate o£ ' . -~.; ap^-licati^n mmi 

<3if ierence heteeBn tvio svteeqMent l eve l s of f-^a^ was s i y n l t i -

€»nt* siiBiiiar trsnd liss also ohe«rved in case of haulm a t 

i^eg^ing *Kd harvesting stage* Contrary to th la , the tretsci of 

c«lcium in h^rml and aholi increased with Incsreasing the dose 



of piMMipliorua appllcatlcm* roa te r ami missel.!. (}.9Sb) sho^^ed 

t h a t caXcXvî  alit&oxptioR d<icr€»aecl %»itli iijcreaaitag tht l«v«i 

of |:'lx>8s4x>£t40 &ad hl0i Horn fatty a lao c«d«ic@ P al3MK>r t̂ic« o«i»iiiB 

t o the decreased avai labi l i , ty o£ P a«aocXat«a with « h i ^ HPO^i' 

Kj^^T r a t i o in the K>il eoiution a t h i ^ ^ r pH, 

4•3*4.3 Potaaaiiaa e t f e c t . ffm data giv^n in T^aisie 21 ixvaalaa 

t h a t the calcium content ot haulsi MUI signi£J.isantjL^ in£lu«s)ced 

a t a i l the s tages 4u& to, ^:otaa8ium a^^.-iicatioin* caiciuRi content 

i n e e r i a i par ta o£ t he plant waa 1*24# 1.32# <iUKi 1.45 i^vx ci»xt 

« t £lo%»(irinii« pegging and maturity atagea i n pcmence o£ 

{)Otaaaii»# «4Udh waa s ign i f i can t ly hi^i^her than the value 

reeorc^o xinder cont.rol a t rea^-ective 8t£^)es« ^*oreae ciilciuB 

contonts o i kc^m^bl and she l l %mt^B aignii:iCtitntly decreaacii ^ i th 

^«>ta8siuRi api l i c a t i o n . MaM^Aiullah ^ dJL# (1977) oiaserved tha t 

calcium content uecreased td th r-otassiuB' appl ica t ion in ktsmel 

when calcium ai^i^licotion wis m^t, given* 

4•3*4#4 In te rac t ion effect* 'ftm in torac t ion e f fec t en calciiaa 

content o£ groun&iinut i..lant at various sta<s^e o i grovrth was 

lound to Oe &mmnt e^tci^'^tlag the vj&r- int^racfclon in haula a t 

hacveeting stage* 

Vtm data In Table 22 revealed t h a t v^r , treatment 

eoniaination yifeided signliicajritly higher calcium (1*50 p«r 

ceftt) content as ccaniared to r e s t ot the coi^inat ione smesf^t 

^1^1 ^^^^ <^v^ i*4t. pur cont calciuei* Minifmaoi calcium (1*37 
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p«r ecMit) content t̂ as recorded undar v̂ s>̂  comibinotion vlilob 

IMS •l^nilXcantly l̂ Mi than a l l other tr€»ati»eint cocysinatlona* 

Tiitibl̂  22* Interaction ^£i&ct o£ vp on caldum cs^ntafit in 

haulm at harv^stlnQ stAQO o€ grountî nuttC P«"»' cer^^)^ 

^ry~w 1 T—T K 
V * ^ t ^ < 1 _ 
\ 

^a 

1«4& 

1.50 

1*42 

1*4« 

1.37 

1.44 

Bmm* ± 0*010 C.n. Q.OS 0«02t* 

4«3»5 Mê jitesimn content 

The rsaults of oiagMMiuoi content in vsrioit* plant jpaxts 

o£ yround-mit at different 8ta(^«« o£ Qraiwth# 9* aif^^tod hy 

vari«tie0# ptoo«i.hor\ui l^^vela and potassium l«fVttl» aro prMmMwd 

in Tatol* 23* ttm average Magnesium contemt of haulm declined 

%»lth the a^ancemeiH: ot plant grovth* itie «lecrease in ra<t̂ n«̂ ali£} 

«osiMmt %fss abxvir̂ t froiR llo%«@ring stage (1.6<j p@r c«nit) to 

peoving stage (0,92 p&e ctmt), probably due to peak period of 

atosoiut© v<^«ftatlv€i yi»%/th ot ^xxnimamt {Buntii;^ and /oa^mm, 

1940}• Afe harveatlne stag®, th® magnesium <»nterit of different 

psrts of groundnut plant î as in tho ord®r of hmilm > she l l > 

Iwrael, s i « i l ar results have betm r^ortea b^ as:^nes and 

^alal•l«y {1974) snel Habbeiaullah g^ a l . (1977), 
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Table 23* tmgamivim contt^nt in ^iii&iemit plant parts of 

gxmuiuiiut as inilu^ic^cl b^ phomi^tmmm and potassiisa 

imgtXXl&urm aad V3rl«»ti@a ip&c cent o» clry saatter 

I wto^i I stage t "' 'i ^^'Mmt.ssmaTf, Tswuwtie^ I w t o ^ I s t age t tî '̂fV'-̂ iwmwii j'ffrMrT,, „ 

n»9ptyo£vm • S>, 1*61 0*4»e 0«b2 0*22 0*23 

P j ^ ' ^ ^*^^ ^*^^ ^•^^ ^•^^ 

P . l*m 0*9t» 0*«9t« 0*25 0*2S 

S»iin* Jt 0.013 0*010 Q.014 O.CKJS 0*004 

C*r>, 0 . 0 5 0 . 0 3 9 0 , 0 2 S 0 . 0 4 0 0*013 0*015 

C*V* % 3«2S 4*2(9 6 .S1 7*b4 ^*t>4 

Ŝ MWMtti • KQ l*6i i 0*94 0*l»7 0*24 0*2S 

M^ 1.64 0 . 9 0 Q .a3 0*22 0 . 2 3 

Btim» 1 ^ ' ^ ^ ^ 0*00^ 0*011 0 . 0 0 4 0*004 

€•&• 0*0g 0*032 0*023 0*033 0*011 0*012 

C*V* % 3 . 2 S 4*21^ 6*51 7*t»4 &*4»4 

V a r i « t ^ • V^ 1*63 0*93 0*i»3 0 . 2 3 0*2S 

V j l.m 0 . 9 3 O .e? 0 .24 0 . 2 2 

ft^to* i^ 0*011 0.0Gb 0 . 0 1 1 0*004 0 . 0 0 4 

C.P* 0*0S 0*032 m 0*033 !«S 0 . 0 1 2 

C«¥* % 3 . 2 5 4.2is 6.&1 7 . 8 4 II*IS4 

t̂ wwNW N w i m wMWinaiiinit)Wini(i>nw>i»ui<i>»w-!"«iwiw>i 
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4«3«§«1 Variety l^lgcf* Tbm 4mt& in tahle 23 sitowsd that the 

€iMim£mm:m» in inaQnesiuiB content of fmuM a t ilomiWisxQ as'iS 

hafvestiiig «tay«si wer© ©igaif icaiit ^um to vdrl@tie« of 

9«io«iKj«ttit« Vnriet.^ V «>otal»e!cl !•©& ©ncl 0#fe7 par eaBt 

—g»iBi\»t lia t»%iM a t f JboMci^ arid l»£V#8tiiitg »taQ<Mi r)»p<Kt» 

iv«Xy« *«ii«^ ii»r« t i ^ i f i c a n t i F hicjiicar than tba t ia variety V̂  

a t r©®t©ctiv« ata^*** mxim in cas® of «h«li «t harvwtiiis 

fitaf0« variety v^ ha<l ©i^niiieaiitli' to%»3r tria^siesitM <Ĉ »22 p<as 

cent) content a» coa^arml to v, varie*ty« IMS coutî a b® a t t r i -

Mitrni to l t# iower hauM and higher kernei and 8h«ii ^i«Jkls* 

'̂ «c:liput« iiti^l) also jr«^rt«d tignifieaiit (lil'£i»«ae«« in 

flMKH^iiuHfi c<mtent in €i£f<^erimt ir&ri@ti@s 0£ grour^nut a t vari&u® 

g r o w t h 8td^4i®« 

4*3*S«2 FhG#phegtf effoct» tlt« m&^mml%m exDmient o£ v&riimm plMi^ 

p«jrt< o£ gKoundnut wero ai^ifiicantiir iMhmm&ad by i'ho«|,<hocus 

«I%.'licittion {Tabi@ 23)* Tl%@ content uiKiar Pj i*»is significantiy 

higher than ttw^t \iiKi«r r-,. Th© content «»S«iir P., tr©«t©«rit %«a 

a t par %ii«h P^ &Mcmi,>tim ^ t pegt̂ îng stag^. t"her«d& i t wm iound 

to hm s^a i f ican t iy sup^ri^r a t î '̂ igging tta^o* Wm mrndmrn 

comj&tot of mm^fMmixm wm i«69# 0.9& atjKj o«i»i» î isr c^snt in haalxn 

a t flotwerin^* jfMBĝ iim iiixi ciaturity stJMI^l raii|i««tivelf uii^er 

P3 t re«t i»nt . The oorreepoaaioQ. ainiimaa content te^a® i . a , 0.^6 

end 0,fo2 per cent at r«a«|.«ctive stage®* i:i-t® faa^in^siuis cont«it 

C©.2S p«r cent) in botM kmmml MMi mimll at tm^mmt om to 



m 

(0,22 f̂ ©ir emit.) An kernel mm in m&lX (0»23 per cent) rtscorded 

linger P , fer^teant wi»f» UJ© ic»w©4it» Fals^ (i97b) has n o t ^ t h a t 

|;tioi^;l)Drus alomi increased tim magm^ivm content with ©nccc^siv® 

Uicxw^tm i n til® ao«e# %l^il« i n coiaisaiiiQtloii fe*4th N# tim a:sfit«jnt 

4»3*5»3 mtssMj-uEj eficct# ifi^ i»gncisi4aa ©»teo t» in varloya 

p iao t iJixstm o£ giotisiuimit %«£# s iyn i t i ca i i t i ^ «l«cr©a©fed cit vaxiou© 

gxia^tli Btag^B on account ot ifmtMB&Uim* nagsitmium con%mitM i n 

haulm a t tl0fe«cimj# ^«gylrig and liarveatlnQ at@g«s «©r© I.W# 

•l^Bificctittl^' Jk>te©r t t»n t^bst {l«ttii« 0.94 «i» Q*i/l p*jx emit 

OT»lj©ctiV0iy 5 unatir control*, The raa^fWisliffli contaat als© dcsereasect 

ixxim Ci«£4 tD 0«aa p^K cefit .in kernel arid tjcam 0«2& to 0*23 p^r 

cent in sl^^ll mm t o ^^tasGiint f e r t i l i oc t i on* t M s might b@ au© 

t o antagfinism iat̂ tfê âen K i*mJ Mg in K-ric*i sollii iKamt&Zf 197<̂ >« 

s i ia l la r x«eult« «ro also r^-orteci by i-l^la^uO-lah ^ al« (l«r?7)» 

4*3*&*4 I n t ^ a c t i o f i ,«tt,«:-|* f-ll th© in te rac t ion laetwe^n v a r i e U ^ , 

ivh©@i-;to£ii© aiKl |;.;;ot;a©ei-ai i«3v©l® oi» iMgneftiiBii ^content o i s3i i t t^«i t 

F'«rts Of ^ r̂outKuaife p lao t e t irarious stages of growth «sr© i:o*int3 

t o be nofieit^Tiliicarit. 

^•3»6 SMl^hur content 

rim €tet« OB aui^.hyir contarit of t^iif ^ s f t t i^lant i ^ r t e 

Of ^rou^r^ « , « ^ ^ ^ , -^ ^ ^ ^ ^ ^ ^ v o r l ^ e s , , . « . , t e r u . 



imi:%Mmm'6 ^nd varii»ti«>« C|̂ '«̂  cent oa ar^ matter 

"!lr@£iUi*erit 

|«ie>6|.l)oxnui « 

•NftSHnk ^ t 

c*p* o«oi 

C«v. *? 

>e«««h * K^ 

« » 

••Brn* ^ 

C#I^ 0«<M 

C#V» H 

V^rtet^ •• V , 

» i 

i«lm« ;t 

€•&• O.OS 

c«v. ^ 

f ^loiN^iiig i lagging 1 ^^^^ 
1 atas^ 1 •taiHi 1"" *'^'*'t 

,„ 1 (haul®? J <|ia«lB^J i ? W t e . . , l 

^ i 

^ » 

*̂ a 

0»3i 

o#a3 

0*3S 

0*004 

0«Oi i 

4*St 

0*93 

0*13 

0#003 

MS 

« # i i 

0*33 ' 

0«33 

0*003 

t«> 

4 * M 

0*23 

0*34 

o*mft 

0*002 

0*OQft 

3*14 

0*84 

0*34 

0*002 

US 

3»S4 

0*24 

0*24 

0»002 

mi 

3*34 

0 * i t 

0*19 

0«30 

0*002 

0«00l 

3*33 

0*19 

0*80 

G.OCI 

» 

3*33 

0*S^ 

0 * | t 

0*003 

BG 

3*33 

fe@til% St«i«l« 

lfilil"H<i3i 

0*33 

0*24 

0«2S 

0*002 

0*004 

3*73 

0*34 

0*14 

0^103 

m 
un 
0*34 

0*33 

0*002 

0*01^ 

3*73 

1 shel4 

0 * 3 i 

0*10 

0*31 

0*003 

0*00§ 

i«37 

0*16 

0*34 

0 ^ 0 3 

m 

i *37 

0*14 

0*34 

0.002 

l i t 

3*37 
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commit oi haulm a«er«a»ed grac^ialiy tgtm 0*33 per e«tnt at 

£Xo\̂ '«£rin9 stage to 0.24 prnt cmtt at ^'^^gia^ Mag* «w2 iurtri^r 

to iiml9 pm: cî rit at maturity st îî e* .act^^tte (X9tol) rci^rtedi 

thAt the 6uX|>hiir content o£ haulrn decr«M«d from Q«2b p@r c«nt 

at tXoweritig •ta«e to 0*22 |>er cm)t at pegQJLug end 0»2.i» |̂ «r 

crnnt at hejnrestlng s t e ^ * 

^t h.drv««(tlnQ staQe* tlm avor»g« mili^hur cont^:it o£ 

various piMit F«rt» of grouncij-ajt wa© in th© order of KerneJL 

> haulia > 0lMlX« similar trend »M* observe Jay Bson»Fieid 

II973) and E^aditntte il^i^l}* 

4«3,^«1 variety t f f c t ^ fim mOî hur oooteiit o£ dif£«dreRt pXaat 

i>art« w»re not ©ignificantiy influis^ix:^ by vi»rieti«s CHMpt th« 

groundnut kernsX* euiî ^hur content %»« practically ecjual in irusiulia 

of i3oth the variet ies at a l l three staQss of growth* h i l e in 

kernel at hazvestiny 8tage« variety V^ conta in^ eiyni i icantly 

loner sulplnur (0*23 pt̂ r cent) as cxiit̂ .-ar&i:l to that o£ varifltty 

V,« ŝ Kt) variations in sul|4»ir csoc^^esits of ©roundnitt var ie t ies 

«i«re also raporteci by Bathla e^ ^ * (19?7}« 

4*3*6«2 niosphorus e£f^;t» The data presem;<»d in T«B l̂e 24 

vevesled that the e i t e c t o£ phosi^horus applic«»tion MM 

signif icant on suli^lmr content o£ haulm at various growtih 

stages as well as in k&mel and she l l at harvesting s t a ^ . 'ttm 

suli^mr content in haulm« kernel and she l l at various growth 

stages xumm: x )̂o®phorus treatus^nt P^^ %mm si^gnificantly higher 
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than that itnd«r P. end ^2 tr€;at:emitte. Th« dlfii 

Xat.«ir tvo tre^toente (r , en^ r'2) ^^^^ ^̂>><> ioiux^ to bm 

•iQiii£icafit at a l l tiie growth mtagma* nOs iixlieat«0 that th« 

•u^^ujr content in plant increM* with inerMse in th« P Xm*,l» 

pffOte£>ly ciyi@ to incre*** Pt8 ratio C^hinds e t ,al*# 1979}* 

4*3.6*3 pota—ims e££«ft# nm data in Table 24 r«v«ale^ that 

• l^ l lcat iun ot potasBivao lm,4 no signifiCeint e t fect on «ulj..h\»r 

content of o i t i er^ i t plant parts o£ grourtdnut at varioua atAgaa 

of growth* The Ri^n auli^hur <0«33 p«r cent) content &t flo^nrering 

ana (0*24 per c^it) paoyii^ B%&gm tmmin&a MmitmngmX teith anci 

without potaaaiuKi £^rtilli»dtion* The sulphur content was 0.24 

and 0«16 per cent in kernel and shel l rea^-ectively \md&t hoth 

VL. and K. treatiMHita* 

4«3»6*4 Xnteracticn effect* All the £ irs t atva eecot^ order 

int«irwctit.>ns v i a , , vpg VK# VK and VPK v«jre iound to im 

nonai^nilicont v»ith reai-^ct to «ul|yliur content o£ different 

parte of groundnut plant at v@rioua atagee of growth* 

The reeulte of ircm content of gooundmit plam, parts 

at varioua etagee of growth ae ii^luatK:cKl toy veri^tiuMS ae 

w«ll ae pho&pharvm and potaaaiun levels aj«a presetitad in 
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Table 2S» Iron content in aiitermit plant i^rtui of Qrounclmit 

as in£luenc<ud hy i:homt,tK>x\jm &o& potAMiiUM 

tiurtlliKers aiKi varietlev ipiM ^n fix*:̂  matter baala}* 

Treatiogent 

*tiD«|hotrue •» 

3,E3». *_ 

C D * O.OS 

C«V, ^ 

POtasln « KQ 

« i 
ft«BBI« _+ 

c ^ r . 0 , 0 5 

c»v# % 

V a r i e t y - V, 

"a 
8•All* 4̂  

C«D» 0«0S 

C V , ?̂  

i s t a 9 « 1 s t a g e 1-
1 (haujyea) f (haulm) f 

'i 

"i 

"3 

&3,90 

fc^3,67 

^ • 0 6 

1 .353 

MS 

6*46 

Ii0»33 

&4*7l^ 

1 .091 

MS 

6«4& 

t.2«99 

^2.12 

1*091 

ns 

6«44i 

7 7 . 6 5 

7 5 . 2 2 

7 1 . 6 3 

1 .020 

m 
2 2 . 2 6 

7 5 . 4 3 

7 4 . 2 3 

0 . t 3 3 

raS 

2 2 . 2 ^ 

7 S . 7 3 

7 3 . 9 3 

0.4i33 

US 

22*26 

Harva-atlnig stt'KW 
. , . , „ . „ . , , , , . , ,. , 

Haulm I 

b4»29 

^2.194 

b l . 6 6 

1 .413 

»S 

6 . 7 9 

t>2.7t. 

fa3.75 

1.1S4 

m 
6 .79 

&3.6D 

t^2.93 

1 .154 

fis 

6 .79 

K&ttmX 

7 0 . 7 3 

6b*73 

^•tu 
0 . 9 0 9 

m 
5 .25 

6i».i»7 

6 9 . 6 2 

0 . 7 4 2 

MS 

5 . 2 5 

69 .47 

6 9 . 0 2 

0 . 7 4 2 

m 
5«25 

f S h e l l 

7 4 . 9 7 

7 3 . 1 9 

7 2 . 9 6 

1 .212 

MS 

6»5fe 

7 3 . 3 3 

74.0te 

0 . 9 9 0 

m 
6 . 5 6 

7 3 . 0 4 

7 4 . 3 6 

0 . 9 9 0 

Ĵs 

6 . 5 b 



n 

mm Hieafi iron ©oii%«*% ol ¥€^«l^atAv© par t s &i groiiiidimt 

pXmm, d«er«».s«3 t£cm fe2»bS yym # t tlomizim ®t«»9« to 74*fo3 ygm 

a t pegging »t«g## toiife l a te i»n i t ificr«»«@6 t o fe3«3* ppm a t 

harvest ino ®tsy^« '.••almsley «iisa B«^i»i <lf7b) jceport^d t l » t 

I foa cont^ i t i n growiiSimt foiiag® %«• maxlifWiii a t seven weaaw 

0 i growth «IKI miaimi® a t hftsv^t* ^-tiii® f^acli^ute Clftel) ©l»efv«d 

iMidimjftt i«»ii {115#60 î i-ftO' ccn t^ i t iii tmuM o l groiMWfiiut a t 

harvesti t ts eteg®. 1t»@ ijpoa contents of d i t f«re» t part© of 

QXouiKimit plant a t liarveatixigf s tage t««re im tINi' orel«tr of liauJto 

> s h ® l i > keriwsi* 

4»3*7,i Variety ©tf^et> The d i f i t t r so t vdjri^tie* of girowiKimit 

4 id aot d i f fer ftigoiticaatlv in i ron coaterrti a t a l l ttm stai9#8 

oi growth* ftm lsx>n <^iite£ite in liaulu at £io^@ri£^'* p ^ ^ i n g and 

harvesting Bt&gm& as « £ i ^ r t ^ . isy vari«ti@8 vari@«l ££cm ii2«99 

(Vj) to fa2.11 iV^l ppm, 7S.73 CV̂ )̂ to 73•93 (V^> pi,« anti teJ.#0 

i\'^} t o b2«93 (Vg) p | « r»®i;>%«tiveiy• Ât haifv^stir^ st«i9<B# 

va r i e ty V. oan ta iaw ^ • 4 7 pi® i ron in k««i»«i which w&m h i ^ c r 

then t h a t of V* (m^OZ ppft) «hereae var ie t f V^ contaii^cl raore 

ijron 74.3b p|iw than t h a t o i v^ (73»04 i4-iflj ixi ehe i i* This eoiilti 

iMi ettrUju-ttiad to genet ic variabi i i t j f tor w t i i i aa t ion ef iici^Mc;^ 

of ixon mmjOQ t,im grouncinwt v«ri©ti«is CHartso<Jk ^ a^»i i§74K 

4.3.7*2 :tf»ityhoirug eti<sct. Iron cjont^at of d i i i e r ^ n t 9iroui»mit 

p l an t per ta a t variowa .ata^ee of giowth ci«;rfea®€Mi with the 

phoaphOEUs aw. l ica t ion tout tiw ^i t ferencea wer© not s ign i f i can t . 
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Tfm decrease in in^n content v l th incrceaing xjbosfjhDxrus l eve l s 

were trota e3«90 ( f , ) t o oO»Oi> (P^) ppn a t tlotooriny otag© and 

77.6i;i (1^) t o 7l«W (r^) F i^ a t pegging etag«k« % ^ l e a t 

harvestinej ota9©# tlie reeuct ion v®6 fixsm b4»2t9 <p^) to til • 66 

(Fj) urn i n ha«to# 70,73 Ci j ) to fete.Sti (p^) ^p© i n Kernel m& 

74.97 (p , ) t o 72.06 (p^) W^ An a h e l l . i:iio aoi>letl«:>n in Iron 

contoiit Evight be tiise t o antagoniem btjst^^en i.ho3|,horus and i ron . 

such timlinga %*are r^ .o r t ed l>i Falt^ (I97b) diod -aiatol (19iil) . 

4.3«7.3 i^taasiutn ciiifcct. i ron oontt^nt o i hauJte a t ilofefcTin© 

end i,)<OQyiny etĉ QCMi ae well ae dit tsir#nt plafit parta «tt harvesting 

•tags <iia not uic iec sicinificamJ.^ aue t o r^otaasium a{.i:^lication* 

Iron contc^nt &t ilowc'rii^ atagm increoswo ixxm tO.33 t o <-4.7iu 

,̂  .... w,.cin i-xstajEMSiwa wa© adued to aoil« tyfiila i t aocirea(S«u iirora 

7&.43 t o 74.23 i-jjiM a t f.ecjginy ata^'O* -'t Ivarvesting at-ytit 

Ijotaasiutn ai-i l i ca t ion (K.) incraaaed ti'm inxm oonteiit i n iiaulii.^ 

Hc-roeX and atveli.. .^iv«r Ci^Hc) rc^.ortc^d a cSMinit^ increaaa in 

tim iKon content of x>aucy atr«i%)( in tj^o iiosonce oi. K. 

4.3«7.4 In te rac t ion oflccy,. Hm <Biti.<©cta of intsaractiona betv^«a 

v a r i a t i e a , |lio6ihDru8 and potaaaiiia Icnrela on .icon oontont ol: 

d i i i a r a n t i-arta of groundnut i^lont m^ro found' to b& XK^naigni-

£icant« 

4»3.fc t̂ont.̂ t̂ noae conteo^ 

•Xtie <3ata on jaanganeae content oi Oiticssrfejnt i ^ r t a o i 

^rouocrait i^lant a t varicsus eta^cia of y^^wth as a£f«ct€xl by 

diiiarant var iot iea« 4,.ho©4.liorue and iJotasaiuKi Leweia 

praaonttsci ia r&ijle 26. 
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tWble 26* ^angsnes© osnt.@iit in different î XafSt pmTtM o£ 

Qimindnut as imfluaneadi by |3lio8i;liQin»i and potassiun 

tettiUMmf end "v&rietiee (p^m on ^r;̂  su t t^r basis)* 

7rMiit!n©nt 

î ltCMiphojniii <• 

s»&n« # 

C»D« 0«0S 

C.V. ^ 

i^OtMttl * KQ 

« » 

s«En* •ĵ  

C D , 0,0S 

c#v» ^ 

V«ri®t;^ • V, 

»a 
8 « ^ . ;t 

€ • » • ©•OS 

c,v* % 

^1 

Pg 

**3 

1 r ' ioi^t ' i i ig li P a g i n g 1 

f (haulm) 1 (lisiilm) I 

SI .$2 

&4«0S 

5S»74 

a . i 0 9 

w 

I5»m 

S2«f3 

54*62 

' 1*722 

ns 

IS .69 

53*49 

S4*0S 

1*722 

ms 

1&.69 

4t*&3 

S1*S2 

56* S9 

1«9CIÎ  

5.492 

14*49 

m*m 

52*36 

1*S&4» 

m 

14*49 

Sl*i£^ 

S3 .4$ 

l«SSl$ 

ns 

14*49 

ifarv^itiHQ » ta«# 

Haulm 1 

30*43 

jti * e « 

32*fe7 

l*l«il2 

WS> 

22 . 9f 

31*51 

31*SJ 

i«4y3 

m 

22*99 

30*94 

32*09 

l*4i:)0 

NS 

22*99 

Kernel 1 

16*90 

17*t4 

Xisf^b 

l*7bl 

IRI 

40*16 

i%*9a 

IttvSS 

1*4M 

40*16 

16*33 

19*15 

1*454 

RS 

40*16 

s h ^ i l 

42*23 

42*23 

43*07 

i . i o a 

s s 

14*13 

41.67 

43*36 

i*aa§ 

m 

14.13 

41*10 

43*92 

1*226 

IRS 

14*13 



f t 

The aver®9© laaugaa©*® €»m.eii% of ^bov* gxtntatf p«nui o i 

9fount;tmt a t f l aw^ino «n<s P«goAiig stag«» war* 53.1t «IKS $a»*4 

l^aa ff«^®etiv«a.|'# toi&t i t «a» g r m t l i det-reesed to 31«S2 p i ^ a t 

liervesting ®tag«« Itila luaicatwi t ha t tli© r a t i o betwMi fli««sjaii#«@ 

•bioeptimi ©isid yrofetto o t piaiit waa raor« o r i« i» a t o l i a c 4m:im 

v«g«tat iv* 9,««wtli pe r iod . Kto® r«»«2tioii 4a ®iiii§#ii«i« cos»®fitra» 

t lon a t tsarveatlu© s tage laight IMi ^vm t o treo»ioc«tioii o i ^ i« 

• taeent to r^rod^ict ive p ^ r t s ot th© p<Uat« ttwi niifi9«:fi««« coiat«it 

k@i:»©l <17«74 p t a ) . nmmm r e su l t s a re i » <»nferRdtj felth t l»»« 

rî i©n.©«* fe^ f':a4fli©®ll awsS B«3fi5«® {I97fe)# 

4«3.4»»1 yii|r|>ft;y. <»||yg^.» fti® BafKi6«ie@« cofit«ot o i haulra a t 

Ihmmrim **x3 ^̂ ><@99iî  s tsQss «« w&ll afi ail£&r««it pl&iit iJ#rts 

« t tietrvwittog «t«%<fcr: WB^EW not signjUicaitt i n <lii£<irMit v@rietl>«i« 

hoM^ver varit t ty V^ t«»£Sed to contain Mgti^r 

t o V. vnrJUitf* *Sfm i»&f%QafMMMi cooMHtit o£ v^&x-imt'^i V. wis &4.0S |^|» 

St f lowerit^ @t4i9# end &3*4$ ppm m% pmt^lag 8tii€«# t̂ MMTsas s t 

t»«rv««tiiHi st&9« i t s «)nt@fit %%s 32»09 ]p^^ in liaulffi« If •!& pps 

i n l««rj»i and 49,92 i^m in »tj®ii» Waii^ci; ^ <a|.* Cif t i ) r%ort€a 

•4«ni.f i.e«iiit. <3i.f £« r«nc^ i n ia«iig«iMi8« c e d e n t of ,plai^ powti&m 

Of iir©«nci,mxfe cu l t iva r s in Imtm m%mgm m ^mmM* 

**^*M I 2 ^ | * e i u £ . . e ^ t ^ j t . ^ a a « g « « ^ «oot«ot i « s S i g M f i -

cantiy i a c r ^ » « ^^ ^l»«Ptiory« a | ,pUcatio« a t p ^ ^ i n g « t . 9 . 

«May# *ftoli© a t oth^er a£t^wth AtJHsen i*.* -̂.- -^ 
•* ^ " •**««• it%«i« toun*el t© b® nonsisa i -

m n t « t a t r^ i « . ^ ^ . • i i r m i c « i t i y uigl'mr 

http://53.1t


t t 

than P. tJr«Bt»©Rt# %»\4i@ P, m^ ^^ ^^^^ ^^^^ ^^ P®* ^ r e g a r d 

fee mammym^ contewt a t pegging «taQ@« 1 ^ raai^aiiese coi^terit 

iMUi l a «ti« oi^:©r cif P3 > Pg ^ ^ j i a a U t lw p ian t p«rt© a t 

«IM£®f«iit •tmgm o f 4t» s m « t l i , shetoi (iffel> jfi^?ort««i 

fiMMi9fii$l.eafit 4ii£f©ir@iK!€« i n maogaiiiMe content ^m m i 

«|3|.-lic^tieii i l l froundisit* 

4«3»fc«3 i^tagsiygs e f tec t * Maneaneae C€s,iit^it o i hsuJte at t low^r i i ig 

and pa i r ing stages aa %ieii a® i i j a4£i®r««st plmsis, i?art» « t 

t iarvaatiny atage %iera ns t̂ o igMficdDti^^ @f£^si;@cl î y potaeeitifi 

ai^piieatiDii* Miti»^f)Ase conterit inc^eaaad txxm 31 .S I t o 3i«.£»3 PIKQ 

i i l IWttlmt i 6 « t 0 1 ^ ib«5to pm^ ^ Kaetml and 4I»67 tiQ 43*36 pe.«i i l l 

a h a i i £lu@ to K f e r t i l i s a t i o n * 

4«3*b*4 iRtgCifeCtioii @j£t^t» A l l t l ie f i r s t aae secoHsl order 

interactJ^na %^ra i^wad t ^ te i»nei i j i i i£ i€a»t w i th xmtj^mst t o 

t»iiig<&iMMNi iXMEitafit e i d i t f e r ^ i t p iau t parts ol. g&auaamit a t 

various gro^itJ^ atagaa* 

4*3*9 zim: corat<&fit 

The ir(Mylt» of ainc «»«t©iit i n var ious plar.t pert® of 

ero\uK2nut vai:i©ti«6 « t OXtt'&e^m, mt&gmm of grQ%jth# a® aif©ct©d 

^ * Pho8j.*hom8 audi po taes i» j £«rt i l l3€fra ara pi«8«it©ei i n 

m a average ssioc contant i n hmlm i aex^aaa t i a t i i tSm 

g^mh waa A» t^tosresa <,^to p ^ g i u p utage)* out 

i t d « c a ^ ^ a t niatuiTity* P « f e ^ , y ^ « , ^ t r a i ^ i o ^ t i o i i of 
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Tttlal« 27• Sine content in different plant parts ot ĵpemnaaut 

a« inf XtMsix:od by ^-hos^horua and |x>t«teeiim) ^ o r t i l i -

sere and vari&ticMi (py^ cm <ixy mattcor basia)* 

Tr^^tmmit 

PtXHii hoitua * 

a«BB« ^ 

C .P . 0*06 

C.V, •' 

POtMrtl * KQ 

'^l 

S»ea» j^ 

e.r. 0*05 

c.v« « 

Variety - v̂ ^ 

' a 
ficfin* ;^ 

C D * 0*0S 

r,v« ^ 

1 Fijwwerlng 1 l^©Qi;ing fi 
f Gttigcj i 6 ta^© 1 
f (hayjlii.} f (haulm) f 

^1 

^2 

^3 

Z4*m 

23«&S 

22«3t 

0 . 3 2 0 

0 , 9 2 2 

S«43 

a3*3S 

23*^4 

0 . 2 6 1 

m 

S .43 

23«6& 

23.&S 

0 . 2 6 4 

?3S 

5 . 4 3 

2 7 . « 1 

27 .32 

3 6 . 1 6 

0 . 3 t 4 

l . i O S 

S.6ls 

2 7 . 1 3 

2 6 . 9 3 

0 . 3 1 3 

US 

5 . 6 b 

2 6 . 6 4 

27 .22 

0*313 

US 

5.6& 

mYn%m.^^m, 

2 0 . 0 6 

19*92 

19*33 

0 . 4 1 9 

1^ 

b*47 

19 .67 

19*fe7 

0 . 3 4 2 

m 

W.47 

19*4to 

2Q.01 

0*342 

m 

b*47 

2 2 . 5 3 

21*66 

2 1 . 6 6 

0*331 

m 

6 .04 

2 1 . 9 0 

2 2 . 0 0 

0 . 2 7 0 

KS 

6 . 0 4 

21 .61 

22.2do 

0*270 

tm 

6*04 

n.m 
10 .77 

10*63 

0 . 3 0 4 

t ^ 

i i » a i 

1 0 . 7 7 

1 0 . 9 6 

0*249 

US 

11*21 

10*96 

10*77 

0*249 

ns 

11*21 



n 

mim to n$>i«K^ieti¥« f>drts# vis* th« pod «• <̂ »0©rvQd hy chahal 

•nd Ahluw»lU <1977). shukXtt and Pra«at3 (i979S iowid tii*st ainc 

ocNOMmt in gpsiuddnut haulm ^&cxe&B9d nith Uio tfg* <>̂  piaat* 

At herveeting «td9«« th« eine content of difiwrafxt parts 

of Qremndimt pla»it ^mm in the or«i@r of keriwl > haulm > shell* 

s i n i i a r tren^ MMI «1*O xvfXMrtcso b^ > #l^»«ly end Beynie* (197«) 

end r4»=h|»ite (i9&l)« 

4*3*9*1 y&ifimtY ^ifect* The diftereiit variet ies of grounaraat did 

not differ ei^siificaittly in sine cs^ntectt m% a l l the atagee of 

«ro%/th* Tim siiic content .in hauJtei at iloyt&tlm* pswing and 

hacveeting stages* as ai£tict«aa î y v a r i ^ i e e vari<^ ttom 2^*65 

(V^) t o 23*&S (V^) Pm* 2 6 * ^ (V^} t o 27.22 (V^) Pm Wd 19«4i* 

(v . ) to ;K3*01 (V^) ppn respectively* variety v^ contained 21*61 

end 10*96 pya s ine v t̂iilî  variety v . eontaii^Kl 22*29 and 10*77 

|9pii Sine in Icemel and shell* Hsllock j ^ ajL* (1971) did not 

find significant diff^^teno^ in sine content of di££@r«mt plant 

parts of peamtt cult ivars «it ^iturity* panchpute (19^1) also 

reported thst the T*G«-17 variety containea aignificantly hi^ier 

s ine in haulm (lb,70 pjjui) and IOW ĴT in tern©l (20*30)|Ji,ffl> and 

^ l e l l (11*10 ppn) as eoac^ared to variet ies QmG»l and awii« 

4*9*9»2 fhon^itionis eficiGt* FtK>s£)horus application had si^piificaat 

e f fect on sine content at earl ier stagas o£ growth* i*e* at 

ilowsring end pagging* Jout s t harvesting stii^se* t h ^ had 

oMisignifioant e f fect on sine contimt in hsulm* kernel and 
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lA^ll* The data rmml&i tha t a t ilamxing and pagglng atagne^ 

r . contaliMd siao^ficantiy 1̂ ®̂ ^^^^ «• oomparw^ to P̂^ and P^ 

l&vela of j^hoaplioctie• At harvaating dtiiQ@# P^ laval eontalnad 

leas «inc i9»33# 2 1 . ^ and 10«C3 ffia aa coB^̂ arecS to P^ arid P^ 

IciVela of î ^o î̂ iQXua in haulus* kcsmol and ahalX rac; ^^tively* 

l%ny workera hava r«sx>rt«d that P ifl»c^i|.i»es %lnc and t h a r c ^ 

rw^Msaa the content oi s^inc ««|}icii ia mainly dua to fosR&tion o£ 

inaolublo aific iho^>het« (Bco^n ^ « i * « 1970 )• Faldu (i97t»} and 

fitiatol <l9&i) hava also raportad d€!Ci:«aa<i in aloe ...;.eat in 

Qccmnanut plant parta du* to P fe r t i l iaa t lon* 

4*3*9«3 fotaaaima ®f£^:t» titve oontimt of d l l Je ro i t girounanut 

plant parta a t vario^j^ g ro i i^ atug4»s vjcr© not aignificantl^r 

aifuctecl by potaaaiun £ertili»t%« ^inc eontaiit itfaa Increaaad 

i c ^ f i c a n t l y by potassitmi f e r t i l i s e r in a l l tha plant parta 

at harvesting ata^e and £lo%i€»ring atacje^ nhi l* sirK; oont<^nt mm 

daeraaaad with K £^r t i l i sa t ion a t pagging ataga* 

4*3«9*4 inttgraction fciioct* All tha f i r a t an«2 aecond order 

internetionatf via* v « VR« PK «nd viK did not aixect a i ^ n i i i -

eantly s ine content of difter«rit parta of grounclfKit plaiMi a t 

varioua sta9aa oi -^rct^th* 

iftM aatiit cm ccppor a3Rt#nt o£ Qroundaut plant p«iirts 

var^kms stag^sa oi grov/th «9 a£feeted by different variet 

ho»plioma levels and patiu»si.up |.r^a4^0t«a in Taole 



î '. ' r cofit«Bt Itt tfiiiwrtnt pl&nt paste oi gvoun îmt 

and imfit%Iflt Ipipn on aiy iii»tt@r IM«A»I» 

'TlWlt̂ SIHMk 

J^HMIteinas * 

w''(|HiiWP# 31^ 

€•!»• 0«0i 

€ • ¥ • 1« 

I M k M l ^ ^ ^ y • 

K| 

• • ^ j t 

e«0» IMNI 

c.v» % 

VMritttF <» V | 

*a 
' ••••• ii 
e«e. o*os 

'C.V. % 

t 
i 
1 

h 
*» 

" I 

I 0 * i i 

11»I4 

u * i i 

ii»3ia 

M 

j»»fi 

i i .6 t 

io.fef 

o*iei 

^.;'^l 

.. • - i 

i i * ia 

11*43 

H F W H W M ^ 

m 

6«92 

a0»44 

1 . ": 

%uQ^ 

o.m 

0*575 

7«S3 

I0«9S 

io.at 

0.163 

0«4tO 

9*53 

I0«ft3 

10.71 

0«1«3 

,̂ ^ 

7.53 

., i^wrvwtla;.' atiMtt 

Pfl#.. .1. 
§•11 

10.44 

10.44 

o«^a 

I S 

i.m 

io.$s 

9.lib 

0«li7 

0.4&1 

Y«se 

#•44 

10.te9 

0.1&7 

o«ai 

7.S0 

Kernel, ,̂  

Sft̂ OO 

15.47 

14«00 

0,313 

Ml 

i;»#09 

15.55 

15.43 

9 * 3 I 4 

MHI 

^•oi 

i4«ia 

14«TS 

0.2&6 

0#734 

<»«09 

j sh©U.„„„ 

u*m 

il>»4l 

1 ^ 5 0 

o*ai4 

m 

f*m 

13.60 

14 . t2 

o«2a@ 

0.&41 

7.3? 

i»«ia 

16.99 

0.229 

O.M^l 

7.37 
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fim miatagti copper content in ha«aln *»» fouiKl to <lecr^s«e with 

IMM 

11.2tJ ppB a t £ioii*#irJ.rsg stag© feo 10»62 

turthor t0 10.26 Pirn e t tiarv-^ting 8ta9®» 

italioslty Mid Bmyfee (197^) also |...oi^t^ mit t l iat tli«r« w s & 

t pagglf^ «t3g'@ aiM 

ai* 11970} and 

^tecrcsig© in the <»!#©£ G©nt®^ of th« fTOundWit to with the 

o^tt of plant* 
I 

i 
i 

At hMX9^tim •ta9®# til© co; 
I 
I 

pXaot |p*ciui tNHTi!'in th« &i^^e o£ k< 

CIS*26 pfsiB) > irnxkhn CIO.2© i4«)# 

CIS.49 ::piE) > ubmll 

4«3«iO»l V • ^ 1 ^ pr©d®fit<Wl in 9Btol« 2b slio««^ 

thttt ^ 1 * &lil«c<»le#« in copper «*«^ f it̂ ant; a t £Xo%^rii^ and * 1 •: •: * * w ^ w 

staf®« i»«r© nonsiyaificsBt d̂M t© e i i l s ^en t ifarietJLefi of 

fiounamit. h% hmmrmBting s ta^e, varicstsf V^ c»iitein«d iO»#t, 

i6.7S «isd 16,99 ixi kernel aoKl she l l respective!;^ 

«liich tMurw •igoificantl;^ hiyh«^ timn timmm in in^p€>ctiv# i^isiit 
I 

l»»rt» «f V| Vdri€ity# HailcK:* ^ f^» Cl&71> fc«a»3 high@r a3j#«r 

viir^liyjt tfpet of tho Spanish @fi£ Viiiî MSia 

poanuts* 

4*3«lO,2 taoiti© ComMtf «S<IA%@nt • ^ 
.^r~«^ par ts 

€fIX>«ll«3f»Jlt various oiwitlt w«r« t e t »i9fiificantiy 

iDcrwesQd by th© î hosphorw® f e r t i l i s a r t osec^t In haulm a t 

paoging stage, oc^par €»at©at Cll#07 aigiulficautiy 
a t P 3 i f j ve l oviMT P- C PI«J a»d Pg Cio.35 1^} x©v©l in 



m 

m% i^m^lm^ s tage. Btistol ( I f c l ) ^ » « E V « 2 rKiueiynlf leant 

imix'mi&e 4ii coi .pur cof i t« i t b i 4..ho©i-l»rM Qi,>|.licatioii» 

4*3«t0«3 ft^fc@®si^ja Qflect.». Th© dafcii r&tmilmi tha t tt'ia co|.|>t^ 

cootenta of hMiM a t a l l t l » staqm v&m © igu l t l can t i y <iecr©©«©a 

by |;otatit®iiii» I K , ) ^ p l i c a t i o n a« l i t » © <i««r®a8ed fjpo® ll#ft7 t o 

i0«to9 i.faa# lQ»9£s t© iO*29 ppm mm I0*m t© ©.feb ppm at iJLowerinQ* 

p^g^cig ami harv^t iJsg s tag^ i re@i.ectiv©li'* A* terv«wti«£| &%m^* 

oo|..par cc^atftfjt #l»w«d nonsigni f ice i i t v iar lat ion 1 ^ j^taeeium 

• l ipUcnt lo i i i n k©rf»X» ' h i i ® i n she i i * csopî er coutcMSt yms 

©i^i i i f icant isf reanceci fsc^ l^*m t 0 i4»92 î îa toi i^taesiyKi 

• l ^ l i e a t l o n over no d| i4ie«it ioi i» Oo^sper ooat^ait deer^fi©^ i n 

a i l ti-iQ groundnut p lant part® at a i i tfte groiath atagcas 39̂  

potassium ap|.<iicati£)ii» 

4«3«10«4 Xntf iraetion e t i ec t * Til© ia ta ruc t lon ©f f^c t toetweoil VP# 

vitK WC awfl v r« %i©r® ioxiod to to© f ^as iy f j i f i caa t oa coi^ser content 

of differ^or^ piault parte 6)as<% t̂ I n k&rm^i ^ vp inttciractioii 

(Tabic 29)* 

Ta&la 29• Zt i teract ion e f fec t of Vi> oo cq^tyc co i i t « i t i o 

k©ri5B©i a t h».rv<e©tiiiy ©tag® of growiaiJiitC*'*^'^^. 

|y"|" fe '""I ^ — - I p--
* * " " " ' " ' •* rr- I r ii i mli — T «\,[, u, ^ 

V j 14.47 i 3 . tS 14.41' 

Vg 1S.S4 17.1fc 17.S3 
i.li«.<»..4..i«».w,i^.iiiMi. 

S.aa. • 0.443 C.l>. O.OS i .274 



#4 

A perusal of thii a«t« i o d i c a t ^ t l iat u p . «%»^»ijetatiQ{i 

ooawimia signlticmntl^ hH^ms &f$^im (i7*S4 m^} iu hmraml 

t o r e s t ©f th© coalsiinitloa® «M;%% v^Pg ^^^ 

contaiRec^ 17*l.i> p|JB cc^pef* Oqpper conteot JUri ks^riiai 

•Igiallicamily higher 4ii v^ var ie ty thsa v . varicit^- a t F^ * ^ 

p^ i@v«ilj| of |jlK30i^horus« 

AitlM5Ucjti# th« i::t»rcefjtaQ« «K^|JOsitic»a. cotitriiMtii® gs®&%l^ 

to ttm ai^idi'̂  of n^itxlertt aeeii'ViilAtioii h^ plmnt,, i t i s e#©«itiai 

t » liietenBii^ ^ t a i quanti ty o£ mit£l<ifit mSMamsMm smasmigQ la^ tim 

pJUnt i n oxtl^r to knoi^ th@ i^tr i t ioi if t i wm&m o£ the crop %t)ich 

in turn î -jwvicl©@ nm b&Bim t o w ŝlte «jit th® optiiatQ ior t i i i ssa t ioi i 

retefe# Heneo, the t o t a l amoiant of sa jor Iiiitr4««it8 mm^mi tif 

tilM CJ?0|j a t harvesting st^^yc under d l i i «ire«t treataieiit* w©r® 

*«iri(»d[ o u t . The data ar© presiiateci. i n Tai»ie 30# 

4«4«1 Vgr^^t.s' elf€9dfc 

He«uXt« {>^rtaii\i{}Q to Hr'f: t;^ptakii r<^€£ii«Kl tMm,% 

va r i e ty Vg r«we»v®si sigjiif i cent ly morm Wic as ©DBs?ar©d to 

va r ie ty V^m Tkm qtt©«titi©» oi ll# •Pĝ :̂ ^ ©no K^c r̂ Ksoviid %m£m 

217*4a« 79.12 «riu 119,17 ^fg/^tm b^ var ie ty V„ aiw 193.©fe, 

6S.42 and 10S»6fe kg/ha % vaf ie ty V̂^ reepectiiwily. 1 l» 

<Siffer«ajtial in take cxmM lae a t t r i bu t ed to 9<^i«tic v a r i a b i l i t y 

i n n f ixat ion cai^acity ©s %mll as P &mi K utlltaatic-fi 

«tiicl@ncy oi © «entjty^«» ^HMI v a r i s t i o o Hi %im yi«iAci i-wt<wiitl^i 



t o t a l %^tak* of HI"!? Clea'l^) ^H gMxmuMmt varietl«fi« 

"^rmitjmmXi 

Phemplmxvm * 

lf#&B# Ĵ  

C.P* 0»05 

c . v . % 

Petaalii •» K^ 

"^l 
8«£at« 4̂  

€#!>• ©•OS 

c*v# % 

v « r i e t y - V^ 

*a 
S*SBI« ^ 

C«D« 0*05 

c»v» % 

"l 

"a 
» j 

1 
1 

SltftJtfai 

193*91 

213«4Jl 

209•?§ 

S*0Si 

i4«SS# 

9«63 

iD3»t3 

20? ,64 

4« ia# 

tis 

9«&3 

193*96 

217.42 

4.I2& 

ll*bl,»5 

9«&3 

1 
f 

l>9«19 

7S.30 

73*42 

2*023 

US 

ll«iS^ 

?4*«* 

§9* t i 

l*€(&a 

^ 

1 1 * ; ^ 

&S.42 

?9 .12 

i«^sa 

4*7S7 

II.:M^ 

1 PDtaMi 

112.9& 

i i&*ia 

io&«2a 

3»27<l 

Iffil 

11««6 

110*91 

113*94 

3*§7& 

m 
11 •ft^ 

1 0 § * ^ 

119*17 

2.67S 

7*702 

11 ^m 



miati Bimil&t gmrntyfic 4itim!m¥S&» have *i«o IMMO jriiport̂ sci by 

l̂ ftiiĉ liî iit« (lf^l)# ^tiillm et^uclfino tiMi tfpic yptake ix^ieviaiir of 

differi^it €mltiv#r8 of gsom^fiiittt 

1 ^ 9€tmct of |.<i»ai:te2:tiys l.0ir<@la on mt&l nltro^^m 

v^pitJitkm iMi« mlgnlilc&att, I'timpma the ptv̂ aî iô xiift aiKl i^tamm-itm 

«lptftk«»® %rere fiat aigaiiiesnU.^ in£liit;%n€@cl b^ varjloiyis ItfimJUl @i 

l*lJO»i>honi»# Hie crop under pteeplKsrvj* fei"©dtia««t P-̂  IS«®V«I 

Kg® {I16»i2 fci/haU Th® M ^ ^ r iĴ %ak© recorded xmamt plKiSftoirus 

l^vttl Pj oouid !». .attril3«t«l to higher dry pat ter prcMayctî ao 

tt«ti«er tMm trm^mnt* Puuntwteir &mi aatlikai (i9l»7) £%.̂ ort<id 

SMctwm^&d uptakA of b&th li a«l P ait^ to p̂ KMiĵ lioru* «£)|;X^ation« 

tn t3m pximmBA iiiv<Mitigaticii p «|;rtak@ %m& tm% iEiere«««£i ^xpo^m&ly 

<%!• to eiKliin l«voI of svalXable aoiX plM»ei>l»f%is • i:iM( r ^ u l t a 

twdlth reQardo tea* «f£fct at j^mi^ms\m «|;plie«tioa oo tl*© i.otassl-yni 

upt«k« HP* in XiiMi wiyi t)iaa# r ^ f o r t ^ i»y BlmtGl Cit^i) mmm 

•isiilar ©oil eoDcitiom* 

POtftsaitiBi ap>i>Xicdtioft €iM iM»t priCNd̂u«:# sigiiitixraat 

• f lee t oil th® iJptak© of p# p mm R i^ growridimt exopm wiXli«B 

and w f̂li» (itSS) &ii»o tr^^rtad tha t K £®rtiii»<»tic*it did not 

e i i ec t «"' an^ ic uî t̂al̂ e oi aifeifa, Timmiu rctsuitii %Mn» iK»f»iiyfil-



«f 

f»ot@sh incort oration tMoliaiieod t ^ uptake o£ n mx^ K 

In tNi yfeoM»n» eeotent oî  â.̂ ^ i. ̂ j. ̂ tt plant parts idtti it 

addition* flMHMl iiiiaiii»y@ aro in agire«)ertt vith thmm sm • c » 

by mmtasdcar on^ Sathkal (i967)» 

4«4t4 ypt^ractiofi ftff«clt 

Ikii tl̂ e i irat aiiu second urdĉ r iotaractioi^ v/ĉ re touiidi 

to IMP ncNMigiiilic^ittt with re%'@ct to total urn %i^u^*,i. ot 

fceltndmit at harV'̂  ' -:@ 



Tbm j^optm^^ imres t iga t l ^ i i m&& ca r r l <^ out on saimy 

• o i l s o£ mjUiiii© Gujarat a t tMm coi i t i^e A^xommsf fiMB»# t ^Ja ra t 

AQr ic t t i tura l V i i iv^rs i ty« ha&tvi C^ i t ie^ AOttM t o enrsluata thm 

Mfm:t o f d i f £ca-«nt leve ls o f iteMiy^ionia i n |»r«s«iK:e ami 

«£ cpjpJtii^ l ^ t M l i ofi :3fi&JLa# o4 i c^mtMit noil ODiii«{it of mm:xQ§ 

•«coiKlairy mod Alcro*ei«iB«fits •% irairiou* atAQM o£ plmst g^owtti 

as %mXt « • i;^ptak« of WPU mt Mit£urit|' ^ t%o gcoiMaimt v a r i i ^ t i o i * 

tis«»ll »I34 TtG*"*!?* tlm fwsui ts dbtdiiifixl are «WRmri.e«^ below* 

Tho variety T*G»*17 (¥. )^sX9iil£ica»tly hl^^ier poet ^loMi 

(2:s0i(*32 leg/lMi) than J«»ll (V^) . Conv®jrs®lf# «l9i i4Jicat i t iy @r®at@r 

tmuMi ylmM (&113«3& ^^g/lMt) M M ctotained £xtm V^ than V.* fi#ittKixr 

t i M aMt«r^3 t l ^ve l j i o f s^io^i^lionti nor tho potiMli Aî |;14e#ti.<?a 

pcodtaood s lon i f iea f t t e f i e c t €>« Î CKI and lî iAAlffl y i o l a * o£ gsroui'idmit. 

5»2 O i l oont^nt ciiid o i l j / i t i ' l i 

V«iri@tal d i f £ier@iK:(» i n o i l oontcHCit %#9ro not & i g n i £ i ^ » t « 

r, ttm to t i * l © i i prociuctlofi iina#r Vftr i©tf V j (7t3«!>3 ]cg/h»> 

tiian th« t iMiQer vs r ie t i * v^, C 639* 21 l^s/ha)* Maong 

difierieMc l@<irels o f |^to8plit»]rue# 1-% recoxa^ mKiipyia o i l conttwt 

(50*36 pmw cant) « l i i ( ^ was s i g n i f i c e n t l y hi<ŝ i@jr t̂ MUi t i M t tinder 

l>l ama t»2 X'mmlm* Tkim o i l ^ i # l a ^as npt ati#ct@a la^ «;liit®s««it 

lfiiiir«l6 of P #fid K e i ther alone or i n cx«ibi0ati«>»« 



• • 3 »ifegi«^g coiitent 

'Shm M,%&sqmk c&atmm, of v«%^©featlv® part® of gjpoinidiiut. 

plAnt d€©r®a»^ «4t^ tii® aci^auciffieiJt o i pJant fKswtli. Variety 

Vj cootaioeQ ©innll iceot ly higher iiiti?og«ii m% ilowstlmi «n«l 

l^'hiJ^ vmiBt^ v^ coQtai;^^ ^ore iiit..ro9eii (4*4§ per oetttl i n 

at«ti}«I a% ffist^rity staQ®* Ai^pMc^tioii of piiomftmsvm s i ^ d i i i -

•Mitly inerttNMd th* nitrogen (xtntmm. iM Mtim^mnt pl»m p&mm* 

9GitM&h. a|i>iic©tJj©n sigi i l i lcai i t iy i»cr©a««l nltxogwi content 4n 

hmkim an i l^rt^si onif a t Aaturi t f • 

'r"ith the a&'V4&rie«ii@nt o£ «î e# tlh* ptwut-lioirua ocmt^tit 

iSmspmemi i n ti~i«i v^ig^^tlvo |.:>art.s o£ i^iant* Ttt« ptxm^^sus 

(Tonteiit ««»s ttignificantly M»r« in v^ « t flowering and tmiv&m%lm 

i n e(i«« of iMtiaim «fid liamtti rcwpactively a« coe^^rec «£> 

v.» Mitii th# ineiTttMi® i n %h« î i&apDoxuii api^dlcation n t esch 

i«Nr»X« t]i>«r«E ««e« » ignl l ic«»t increas® in phoaplr^rus content* 

whiXtt %iitli tMm pntaeli si^i^liea^i&n i t ahovvKl tlie 

mt«i t i €ont« i t o£ tmvklm sl«^r»ttsecl <m tim growth ^Mivancact̂  

vari€>tf V. oontdiiK^ s ignif ieM^iy mawm potaiftii «• 

V« a t a i l til© 9jrctetii stag®! in <^lgtmnm% plant ymtf 



m 

mi/gaAllcmsitly smK® j ^ tas l i m» <»n|p«r«d t o r*. a t il̂ mrairJjrig â Kl 

p^qifHQ »%agim» At ha£v#«tiili •t4Hi«f li@ l̂r!i# k e n ^ l and 8ti«ll 

coat6li%eiCi siiifiiilcaiitly l e s s ;,-otai^ ujftdor f-̂  Ifc-'vei aa cK«wi...6r©d 

ilMl I?.* l%t«k««l'«a i e i t l i l s a t i o n ir«reesuu i,«taiSli ocmtiMit of Ail. 

l '̂lamt i-̂ iurt« a t varic»ui fcotitli @tag«s* 

'fhm 3V@re9« G&%cl\m c^nt«rit o£ ha^alm .ineraosaci with 

tha aQ* of t l ^ |.4 îi%t» Variet;^ V^ cxmtoin«j(i eigni£icdntJLj imsm 

tiitlcl%m In hmxim a t timmrlm Cl«24 i>«ir eimit)* '̂@@9ljrm (1*33 

|Hir c ^ i t ) and ©atwrlti' (I•46 per cent I iiteg«s» s t e i l a r i y i n 

a h a i l of var ie ty v^ c©iitali»d mot® Ca (O,^;^ p<yr c«Eit> t^mu fcl'iat 

Of variety- V. • lto%«@veir# tJha trwMi y^& rmfmcmm i n tJba caaa of 

ll©liiel» Ap|-.iic»tioii €>i IMi kg r-^c^/ha aigoificantlsf 4acrsi®®ed 

eaieiism coiit«i}t i n hauliti Imt ^.otash a^.^XicstiiMi BlqaXiicttatl'Ji 

i»er«Nia«^ e^ietiuia ex^iit^nt i n tmute a t a i i tise; &tdy«}a o i Qxowth* 

f'hili^ r@v«rs« trend waa olataioacl for eaiciyiii content i n kernel 

aad ahe i i la^ r and K appiieat ioa* 

mtptm»ivm 

fhm avdjraga trngmsmlvm content ot tmuXm doclined n i t h 

ttia incxaaae i » p iant groutlt* Tli^ i»^iieaiiuBi eonttifit %as 

aigii i i icai i t iy isK»re i n fibova gxxAtad pl&m. i^drta o i var&aty 

¥« a t f iowerin^' afsdi l^irvestifs^ atutjes, vAiila v . var ie ty 



•s 

eontaiaed sigplflenRtly masm wmgnmixm l a ^mlX a t aatuirity* 

Zncroatte in phosplioru® application ifier<M««d ^tim mifinwiiffi 

ccRtent whii® |X}tdi^ appiieatJkm deareaaed tl^» content in a l i 

ttMi plant smstB a t dlf Cerent ĝ o'̂ itibi 

UN® •utl|,«lvyur aa»ntenl; of v«€H^«tiv# pmrts o£ grounanut 

plant aacXined graoually as tlie ĝ xroî th a^mm:wSm Varietal 

<lifferenecNB warm .nonaiQnificgnt for suii^iur «̂ n̂t@cit m% &Xl 

tim mtatgm oi girowtli mscmi,.'t timt in k«im@l at hacvitet* 

IMN;»®|ii0'iiis treatriiant i'^ si^nificsntli^ increft843<3 %im sulĵ lmur 

oc»itei$t« %tiil@ potaatt ii|^>lie®ti&n «xmM not produce signiflcdnt 

4^$@et on sul^^hyr cont^it oi irarioius plant ĵ '̂ '̂ t̂s dyiriJiQ 

4iii«nr«nt |«ci&«l« of plant gsen^tli* 

fit* OMMUi ixion c»nterit of vegetstiv* part* o£ grciunciiMt 

plant €l@eirea«©d. iwam floiMNerinQ 1^ pet^in^ ataga* lout i t again 

ineraaaod at nBturity ata<i^* GctEiot̂ pe and ditf^BTfint Imfmim of 

|.lioapli0£tia and ^«taah application v&tm found to iM nonaiynifieaj^ 

in tlwair ©if act on iron content in ^arioMas plant pairts* Uommmet 

phoaplN»$itia application t&iKi«£i t& (S^creaaa ijtoiii content* wliila 

I43tai^^ api^lieation %mmmi tn incr^«a« i t in a.!! tha plant j ^ r t a 

a t varioua atagaa* 

Kanga.nag)̂  

Tim nai^ianaaa oontwit of vep^tativa parta c i ^̂ sp̂ uuK ût 

plant daclined ttlth the a<^aneecM»3t nf plant grovth* Variety 



m 

w^mm^MimM 

at J ^ l ^ ^ ^ ^ ^ ^ w j l ^ ^ k ^ ^ 

i^ngamifie thmn v. In a i l Wm plmA fMri* 

^mnm» ^PpUi&^iom^ ^ P Alii ic 4ici a ^ 

i n f liianew tJift wgmcmww cofit.efit i n a i t f @£W)t payrts o£ i^JLaiit a t 

mMrlniMi mem^ B%mi®&0 Ui% i,hioBptmK\m a t P^ Im&l p. 

•l^nifleatit mitmct o» laai^an^e ceot#»% dt piiQiiaQ 

S i m 

J V U . 

» , 5 

, - * [ P«# 

Vim mi&tm^ ssiac coDtant o£ v^^ii%atiir« 0m%» 9M ^^emmmmk 

pimnt i i«r^ma^ trom tlo^mtim ^ imj mtBitm miy& t l ^^ I t 

^h^piwni^ #t nkisturity atagu* Variet^^i iJiit#ir«idiOiNi wmm to%x ffe 

^ 

iMi mmmin^Micam. in 4 5 f 
• 'tUB l^v©! P^ a i g n i i i -

cant l^ i^mcxrm^mmd w^i$i^ m>ntmmt ai^pUU^tlon not 

CAI'CBA Idw siUMt 

^^W" ^ ^ ^ ^ ^ ^ ^ ^ ^ B K ^ ^ W ^ ^ ^ ^ T 

* * * • # ; - * V hauJia St t l£>%^@I>illf(| « n i peeiJUiQ 

o£ *'' 4Mitt % I M ^ rio»si9.iyi,ii.q#tit «l£«ict on 

sine CMaHMMmn I n «^4ff#iftti% pwsm m iw^Brit^ 

ISw «rtM«»t« eo|/p%r o^i^t^^nt d^srea©*^ g r a d i » i i y aa Urn 

iMI |*iDii?lteiru8 a t t i-» ratfe o f 150 

coateat i n a l l tlic^ i-^-irts of 

a t Piatxyrity atagii^ A j i ^ i i ca t i an 

4S 
i - ' * CO 

. t : ; • ' < ^ . 0 ^^ mm sigtiiiicafit 

only 9^ v^^sim «t^r« « 
^ • ^ - 1 - ' i icatiofi o i |.-^ta^ alpiiiieaiMa^ 

a^er«#a#d a3|.p<ir cont^rit in #11 tkm ^m%m o i plant • * t la 



Variety v^ rmim^ a i fu i i i ca i i t i f 

•igiiilicaafely hi9h@r timn tt»st Cl93#9i Wg/tmi linder r-ĵ  lc-irei* 

SfjplieatloR a id aeit pf©atac© s igMt ican t e f fec t on 

fel'»e «ptak« of fli-K# 

I t caa IMI mmhsdM that t t e i r^ ie i i^ i'»o**17 (Vj) 

pMi&ticed mas^mw <22Cife»32 k^/ha^ po^ fielci aiici vairi«*y J - l l 

|V«| |>i»diC4-.-. .̂  . .nn I6113»3ls kg/he^ teute y4©M. Tte o i l 

content %«® ^ £ e i a J ^ l l C44«M jpiar iwiit) l3«t tim proauctloa 

was ffior® i a T#C.-ri (7@3»93 lsg<^ia)« ¥aritetY •7-ii (Vg) 

(7f . l a imA^i VBd KgO ( l i t . 1 7 Kg/he) a« c«|>fflr©cl t o t l » t toy 

vmMlm^ T»©»*i7 (Vj^l* 

IflMl'€MMMm&r«tioii d£ a l l naitirieiit® l e hanlia* «»!̂ ^^% 

WHRi «eBicentr«t«»S In kernel* ^Oi&xmm MO VHi «er# in i^ltMll* 

¥^»ioti@ liavttls of ylMlfti-iioiai® s^pUAStl^i} aM not 

l«tfiia@iic«i aigaliicaiatlsr PBHS MKi I»u3in yi#M8 aa Mill as o i l 

fi@W0 Imt o i l cofi«u»^ «@« fti^iiific%n&l.|r ineir^taMii with Mfliaff 



$lstMa§^ruB mm m>pllti& &t tfm r©t# of IQO leg p^'^^'*-"- ^'2^* 



BIBUOORArHV 'kt^ V, 
ft 

• 

Aemia, t#^ . mm ©ancl^a, P»C« at*?©)* 'Sim ir«8t^i» of th« 

^ f ^ « 8.p. (iS4teK l-iws. ineian M:iid» Bel* |j|t3^a*»22§« yi»l^«il 

f row Soli FarfelMty - Tkmorf ««^ Pr»rW.c©» |M# K«BWtr> 

MBi|iii«C'JUI t&tm&nlm§ If* Efiect of P# K at^ llinci on 

jl«e«A»C* (i9i5)» Offiiei&l metl^ods o£ ai»l^@iit of t l ^ ^AocjUtlon 

of Official ^r icMltural €!tmm$m%» tMi Sd* A«coc* ost lcMi 

Bftjiia# ii«s«# C%K)|»r»« A«K« ADi @idm# @*s* Cittt^)* sttiay of ^ M 

l>irot«|j» £citc%li3ti» o£ ii^»rtsiit gsouDonyt (JMractiia 

ti:̂ -'j-ppgfQ.,« I'.) vajri#ti#» of mm PtiisJ«to» ladiMi a# agric# 

a«i«ii n.K» a«^ M@%tt, ».F> (iS40K F^rtiiisiatioa on î giMieSi 

l»e#/ui?« P»c» Sttri@«« pi>#20to»2lb. 

M r m i s , i^». ^larigiMW, »•*•, orteg^i. i . «iiei pwem^ S»Rt (IftO), 

R^3«lt Of f^miim^r m a l a ^ith te.« (mmmi^ 

- B t e m ) . .^ir^^c^ni., T . . , i ca i . ^ ( S > , 3 5 5 . W . < r i ^ 



u 

Bathia, :-,! . , Vlsemnig S»M« and ct»««tari# mmh* {i977)* 

v®ri©tlee with respisct fee sy3.|J»*r Qnd ptoopr»orus 4a 

calcarioan ao l i e of Hardens* Haryaria a^}jr.ic* U»iv» 

and .. Cl97feis). 
ii<iiiiiiii»ii—www 

of £30tassiuin a t cll£f@retit s tages o£ growth* ZmiiMk J* 

r i a n t ih^slol» _a|,(l)t53«»£>la< . 

« aixi • CI97&^)« pat tern 
MaMWwttMnW'miti! 

o£ CBlciiiBi and iQs^M.«ii» 3cctsiil,atl£>a in BQm& vaxlcities 

Soi l Sc4« ^(3)s29L-.::>^-. 

i»yaM« n^^m mxi '^'aiirtt,^..^, , C1974K Hia@r«JL i iu t r i t lon oi um 

• t « vineet gireunctimt l<;rachXB hyi^o^aeaa L*)* T«op« 

Bti«n* s» (1977). riutrifefit ^iptakm of groumjnut (Msclii© hy: oisaea-

L.) as ©tfeetesS i^ v a r i e t y , Sjidcifi© Mid s o i l f e r t i l i t y 

on deeert s o i l , indiaa J . a g r i c . s c l , l^C^h 65-74. 

.̂  mm Mishra, n.K. { i97 i ) , Efiact o£ vi^iri^y, S^^JIOQ ^ 

Boil f e r t i l i t y on root ^^mmlx^^mmat in gtmmcmt uadtir 



ttiatoX* P,p* (I9fcl)« Effect of a l t ix^en s^nm^h&xvm «m sixw 

aiipilcatl*'5ii on |'i®M# content arid tiutxiaiits uistak® hj 

gwQXMmsmt (/^fechiji hy ;̂0<aa».» L.) H.se. tl«wl«# Guj* 

lliaiya* ZmH* «na Ojowahuri?, s , t i . (1974K Eiiiclfc of m ^ niii S 

on th« protoln mwi o i l coutisit of grosiwimit ĴTOIBII In 

Braiwaaptttrii Itoo^iofslaili s o i l . Ifi&ian J» impric* sci« 

^ ( 1 1 ) 1751-754. 

Biraja«r« J .K. dix3 imjle, v.f-i, (1979). StiMies ©a th© watering 

a i ^ El atui P f^r t i i la ta t icn tmioismtsm^t, o£ suacaer 

gKowmimit. locilaii J . Agroa. 24(l)t7«»9. 

.ssjî 'Ol, P« ana Cti©ii9# B.C. Ci974). l f t « c t of isotasslwst ami 

&ui|.liur oa f i e ld on p@aiiyt SM Kfiorat itoii sisrias* 

Thai J* ^ r i c * $cX* 2^^^*^^'^^^^* <Fi«t^ CKt^ Atast • 

it^iuitmrn^ 197SI. 
r# s . <1949>. GKswî  &ad mineiral im t r i t i on o t gEouiKfirmt. 

8ir«MSh# F#C* ( I t t e K Oaffii^risoa ©£ o p t i c a l «iiaiii«iofi aud a taa ie 

ai>®ori..tion aw^ioa® im ttm ana lys is ot ^ iaiit t i s s u e e . 

a» Ass. o f f i c . hxmlm auMn. ^ i l 3 2 - l 3 § . 

Biw^FieM, i..^» Clf73). yptak® of sufe-tmr aiil otli«iir Bu t r i©!^ 

toy Qw>uaiiit.t < £ j i c h ^ M,..ommms h,) SM ttortlisira Higwia , 



iv 

©uotiay# ^.K, and -miisr-Doii, o» (19m}» Growth and fiaitrient 

u|.4ake of Nat«i ooiiiiX>a yrouirt^iaat i s Tajnganyl*;©* 

ChalMa# R«s« and Ahiuv^lie, G,r»s» (19111U siut-r.^-erloOloa In 

dl££«r«rrtiraj:iet4ea of grot-^J^ yiltii irett-e-ct to a 4 « «aM 

i t s li^-take ae a££ect<@a bf ishoeti^honm appJUcatiofi.* 

^ ami I'ukhai-al slEsgls* Cl979}» Calci'ym mm magneelAia 

\iptoke i » groundnut at Vdriou© stac^es &£ i t s p lan t 

«t«3iwtti* rlcxigiiMawu 3J.CIG)1459-^61 • (Soi l a»u t^erfi* 

Cli«Oi3hor^# I * ' , and roroi lold^ A*H« (1966)* *ltie <^ktenBi03ti&» 

o i t o t a l sul4..'hur in soil® moA g laut material* Jsfialy6t# 

Ooat« F*r-,, Mictoialdeo, J . r . , -Gi^., r.H*# Halloc^« l>,l... ana 

fiarteiw* r . c . C1570), ^mtr i^ i t eoiic©m.sat4ow in 

victijiulo t3«3« poBBut© tfering the gfoiwtli o<»fiotMl« 

W*0. A^rlC* ^ 5 , EtB. T-€X̂ * BUU* 2lQ4m ifi&iid CX^ 

fl^9tm J^<4)tS591, 19725• 

, ^'^thoce Of ^ « i . a i o r « tmUSJmuan on th« , . ield aud 

file:///iptoke


S.J . a»S a#«li4# a*P. (It7a>« E i tec t o£ i a « ^ «IK3 Imt 

f #r%A3J*«tl©» Oft ¥atlAl>lHfef i n gK»\ia£:U^t l i \g«$i lp 

ftyi^#«a* U l * Indian »!• ag r i c . sc4* ^|C4)i4€7«470« 

ai4* < r i « M C» | . Ai»t# 2fe(a>«*s^5# i t t S J * 

F«iail« t^.G, (1978)* Ef£®Ct ©f Rit«©<3€n ^ad 0¥3»S*iO«i» &IR t he 

I*«) gjToiitfi em cmlkitmrimm aoilM lo%i @ltli@r I n 

or iaoifbd««iia or to©tli# Pli#D» tl*»A8# ©iij» Ag r i i t 

Fi&®t«r# M,»,M« ®«a »i©.s«ii,# R»s» ClfSfeK rsetors ^ f fee t l f i g ^wi 

a b i l i t y of pi^fc® t o akMosI) f^ic^t^aat® f ro« «o4is# xx i • 

.. Pl&m. Eto^siologieal ^ £ « e t » «€ Aroa* J . s o i l s«i# 

0«orgi@Vir s . C1977)* lfS«&ii o f iiitrK>g«i »m ^g^^mpimmm 

«PI>lic«ticm ©a t»» immml^ &§ nlzm^m* 0is»phory» 

•mi p&tmmmlvm i^mmUtAom i n wt*i*3imi;.. ^ t ^ , a « a i i i « i 

^^miml^M. miUUh^Z. iTMd C^ Ab. t . 3i(10)i 

ftl4S, Jf7fe)« 

c iU i«r» p» mA Gmu tw^mk^ J . ( l i f i J , 
y«»r» d f fw^igriei^a** 



v l 

U olsftglmsm* ai^lJi33*3©. (wiBM crop ̂ h»%* 

J 4 ( 4 ) J 4 9 3 6 , If71J• 

©• (1970). E<*o«nit« « « »o*rc« of potash mr ««>uiia«tfe. 

fmwt* l̂»*6» ^(fe) i.33*34• 

• ^vQunciiiist* i*i^ra« agr ic . iT. ^(3>ilSi^»l§l. ^̂. 

f e r t lXia^ €m i>#aawt# in I s r ae l . Es^t* ^fric» lC4)i 

Hallt A.M* <Jf7S).- Effect ©< Pi r, aî a Ca on |«aiaita a t Mayte^ 

iMm zmlma s. Emt*> m^^* j.C2)siii-.i*o. <Field 

crop Abet* | £ .liai*7, 1976). 

H«lloc9t# î «l:*» alia Mar^^iis, D,C» {Xf74l» Cofifê anti® of •4^% 

mttri^sta in central &t«» l«af •«gpBwn«s o£ t^a p««iiut 

catXtiv«r« «n(l Xin^8« I'̂ dnutt eel* Ĵ C2')iS>*&6« 

. , * . . « . ' ,., , , 9m hlmmmmsg M.?-. Ci9e(f). 

mttri.«nt cUetrilmtl^^n iluring develi3pi8«iit of thre« 

mft^^ %Mimm of |j®a«i4ts# 2, t-, K, CB» Mg coiJt«fcs. 

V 



MallocKf n*hm» M«rt«tiB« &«C. dud .^laasanci^'* M*K« < l i71)» 

uJatKto i t ioB ©f Pt K# €»# Mfj# ©# c i i , to ari^ ssa I I I 

peanut Umm nmt » a t w i t ^ * Agr©a# .!• |j|.(2)i.asi»2$6» 

Hofodyski* A* and Pi^caSnitt C l f tOI * f l w «€t:@ct @f i nc rMs ing 

r«t«s o£ P aixi K f e r t i l i s e r s oei ®€«<3Ci mtMi o i l y i e i 4 a£ 

% îiit«sr raia®. Rocsfi. Matds fo ta* ffe* s©.r# A# ^t45-«60« 

(So i l any Fer t* #vb®t« 3|,C4)iM4l# l t71 |# 

X«Mie« H*A« aiKi It^fber* J«l^» < i97 l } * A%(»ic nlnioxptioii ma^ 

itmam pbotannt i^ t@chriicpi» m/A « •« • Jl» «o i i« p ian t 

and tietctr atmiyeis* P* ib«2t« S» .L«M« IIIIIJSII C@CI«)« 

ZiMtnxiiaiitai metliod* l o r ^uiftlysis o i sc>il« and ĵ JLant 

tiMRMi* Pioe* & 3 i i s e i * soc* Aa» 

J'«e}i@on« Hmh» (1972}» s o i i «±«faical analafoi®* i=v«iM;lc# Mal i 

zae* zaaian Bait icm* 

#«ytt«toir«ii« R, #»d sr®@ci»icafi, c« ( i f7S)» Mtmct o f K atnl p 

on Msir iya m i i t «c i# 9TOiMteait i n K«raiii« #*gffAc» R©6« 

C..W, and Ul r lcH* A» U960K ABaiy t ice l aet^»G« i o r 

mm im i>i«nt a m i y a i a . C a l i f , Ag^ic. i>s>, B i a i . 



tor ggwmdmit pxoei sets and c«8tso6|.«cta« Paper prMMited 

ftt • CfioiAer on Meaeijyr̂ ® for incraiding procliictlxm and 

j^rcxluctivity Qt oXlm»Q» {istxmoimit} tmXfi a t Juna^^adh on 

23r6 Marcli* 

KMMNir* J»s , (1970}» Pot«Mlun the key factor. Xjndian Bog* 

.̂. • (1976)• Soil rwr t i i i ty •• Itwoiqf ai*a Practie** 

(£d» KammrU rub, lay Z«C«A*R«* mw PmUiXm 

KmttkX0 B.H. and Baaahatti* A*L« ( 1 9 ^ } « E€£«et o£ M« P and K 

on yield of groyndnut l a l^lack aolla ol Myaor© stat®» 

Indian oila^MSa «r« ^.s^^^^'^* 

Lacliover« c* and Kbercon* A« (a9«6)« P.«epon0tt o£ groundnut to 

aup'CifphoaijIidta appliedtion* eleagineux* Ji;it.«&97«»602. 

(Soila and Fort* Abat • 3011494« 19*7 )• 

Lindtoay* «.'«L# and Horvall* ^#km (19fi9U l>«valD|iaetnt of mpk 

micronutriant so i l t«at« I roc* so i l scri* £oc# AM* 

ifarani* h^^ Kurwita« s»« lachov^r* r« mid Golden« E« (19isll« 

oro%ith aiKl mitri£:nt uptake of t«io vari«itiQa &i qjcmm^jmtM 

\mdmK i r r igat ion in x»r«©l. f3iial# Plant Harturina veg. 

b(3«4) t24 l«a60 . (Fi«*ld Cmp Abs t . |5(2)$fe24vi962) . 

««»>ta, » ,v . and sbaht c«c, (19S6)« potassi»«i atatua of aoila 

• t M t a t m India, 2. xmx^n J. agric* s c i . 26.193-204. 

file:///mdmK
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K©y©r# BmS, aria ^ncier»oii# t>«B« (19&2)« Plant Physioioyj'» 

r>van » © t e r ^mi ccsE|)@ny liJCn* !>*©%# io-ck* 

»flU^r« R.J.^ wwMfe* J»T. ami Hammyg J . J . ( i961) , ftelatlon-

•hip betVAS îi «oyb&&n y ie ic and conceiitiatloxie o£ F 

and K i n jplMnt p a r ^ . Agron* J* ^i'49'^J9^* 

Mi«hra« C«M, (i977)» R©©i-on«e ot qtoummit {••'• rachig hyi.-oga©a#L.) 

v a r i e t i e s t o various X^vels of ilyo&i f»>ru&« K*&c« th«»8is 

ColX. of Agri* ^ewft. (TtiMis AlMt. XXI (1 and 2)t 

3b, 1977 )• 

nurXioh«rati« i^*, Ceoro«« C«M« and Sadananddr* (1975}« Mtmct 

of P ana Mo on flo%ierl«i aiKl pod formation in grouoL^nut 

Co* rol* ! • Agric* Hea* J* K«ir&la« I3aill3»llfo* 

lladpBttda^ V«&«« Sadaahivaiah* ?•# ^J i i# s,« oedcaraiah* K«M« 

and Kuikarni* K»R« (197b)» Beai.ons© ol: (^^rouiicnut to 

M* P and K luvala i n ;jijai.ur D i a t r i c t , Myeore J» 

a g r i c . Sc i , ^2(2} i2Ol«205. 

tiakagatia* «r«« scoton# t*C*» Ali»aida« T* Da* C* and Nattune« 

A«M»t« (1966)« HrK manuiiag, liming and i o l i a r 

diimnoeia of groundnuts. Anais« Eac. sup* Agric* 

tMis-«.Ai«2iros, 231369-377 (Field Crop AJaat. il ,(2)» 

9i>S« 19«Mb)* 

Hijawan* H*L* (1962)* f̂ esî ona® of grtmndnut t o f e r t i i i a e r s . 

Inciian eilaatx^a j * iit*lcS»192* 



OlaiHj s«'f!*# €ol,e« c»v*# ^tttaiMbe^ r«£» anil B«ftii# U B * ( i fM)* 

«itferactio-ii with sodlua b4earboi»te* w#s. Pa^^ti. Hr*"^* 

Cix. m* 939tig# 

phe^onymhm^ie prntMctlvlt^ In i»®afi. Pmi«^« Tmcs* 

Ab©t» 24(4)t495l , lOTl)» 

<:iBii«ti# J . e , mm Cy®iiufa# V.A» Cl.t71). t f f ec t of ^b»«F*iow«i 

f e r t i l i s e r s on tli® p.i»teln and th« essar i t ia l ©w|4»raentai 

of tim «^i of giGunrirmt. mm, amiifmm* Ms» •?• laiol* «i4.4« 

Ch«« | J^ t i4- l t» Ciieid Crop i\mt» Jli(4)*4fet4.t i t 7 l )« 

fNMli|i*itl;«« RaPft Ii9&i}« R«4«̂ ..osî © o£ grouo&CiUt var i i f t i^ t tm> mmi^Xoifi. 

f e c t i l i s c n i n priwwiee ana 4idB««ine« of SIIK:: v i t h r@ei.-i 

t o plXKil lCtioa aHH €llC«IJk»eii C€@|^:>OSitioXU ll«SC* liiliMiiS* 

6iij« ^%girii* uni t Aaaiii €^o%.u8« Cliiî ai»jLiii}i«d)« 

P«ttwli« e*nm and V«giM# e» (a t64) . t^:tmilm on ^wi ciati*r#l audi 

manuricil rec^uirentents of tcoisfKamit i a tJ#i-« liKiian 

f!ils@(^e J* ^tlS^KoiTa* 

9«i l l« ll«C« Ci577r» I,mr«iti9«tiofi o« fct» ti®« of p i ^ t i n p aad 

4«M» chloroaifi i n laaiirieh gxoiimjmit. ¥«ri«ti«s® raiii«Gi oa 

i»l«,cik s o i l iindier i r r i gd t ioB . M.SC. tlwjsis. Co l l . ©£ 

Agr l i , tmarwar. (Thesis ;•£»<;• til (X m^ 2)127, 1077)# 



PU>*^* C.S» (IfSO)* Soi l aiicS plMSit. mmhjmiBg Hitlv* Ad^laiclet 

PwanooBet K.M* ami c^^orge^ C»M» (ii74>« sttidi^ci ofi tti^i ^affect 

of nitroyim aocl |:̂ lK>â ;'l«ru@ ci» th@ ^ielci ai»l t^iiall&y of 

^coui^dnut ill rtav loc f̂l milB oi, K.«rald« Agiric* a#s« J* 

r# s»e, &m B©thisai# c.B« (ifr i) , miiueiK® of mm. 

imetJLXizmxm ©n coia|50«itl«>n# g.a»feth eiul yield of 

irs# B«G« Aiifl s#iij#(^iii^i4» B«s» C1969)» »mfyoim& o£ 

gffoyHSditiit t o £@irtili^«ar« lindsr ir«in£#a c^naitions in 

rttcl Imm so i l s* n^»orm J* agric* sol* j|i410«43.S« 

f0 Bm eoa Bgjej , J ,c» Ci96t)» Avallauslif liitrogefi, 

r-hospltorus dotl |fO%,#«»iwi 8t«tut o£ IMimm so i l s* 

r«r%tt lltMi |4.(c|sl»12» 

difi®ir«iKJ€© in tl»# wt i l i ga t lon of t«irtili»«ir ..to®phorw» 

a® ai fae t«^ to^ spacing i a r i c * . Xf»i«ii Soc# So i l soi* 

Bul l . tfc.|,Ji39to-401* 

R«o# K*,i\*# K«o«llik@r# s«s«# Rao# V . J . K . , Raman, i.v.^.* »m 

9M0» M*G«p, (19741* t^^^iologic«i c^si icuariMtiDii of 

gfornidinit t^pma* ludiau «!• <i««ri«*ic» aw3 B r c ^ i c ^ . 

J^il034-1040» 



?t^l 

RMi« i>tlt* (1977 } • Mtmct oi imrtllity leveXs ii}t.«3r Aiiid JLntxa*î ^w 

•l>M:inyo of Xim y i e l d of AH»XX92 ^rouuMiiiut* iftvmla *^bm%» 

! ( * ! > t i t b i t . (F ie ld Ciop AlMt« ^ ( 5 ) 13562, l9Wl* 

R«thfi«« 0»l>« «nd Chohalf P,s« (1977)* Effect of P &m i» • p p l i e a * 

t i o n OR th« ^iel<S and ciM»lcdl cGiotosit4<2ii of grDunumit 
AgrX« Univ. 

(Ag»<aU» hy| .o^f«# L*) ix) /iiaiiala s o i l s • llar^yfftna^j* nee* 

2(4)»173-"i77. 

ft«ddy« P*G* ftnd R«o« s . c* (196S)» F e r t i U s e r rMiouM i n 

Qroundtmt* XnciiAii Oil««ed» J* |,t 274*279* 

saifi i* J .s« atict Trip«ithi« A , . . (1973)* Effect of ttitro9«ii wad 

phosphortM ai^lic&ticm on th* y i e l d of iiproading and 

• r r e c t vari^ti^^ of grounanut (JAruchla hyj;joaa«Ni# l»«> 

Sni ian J* ^^con. ll><2)tl&te»»l»4» 

«.-»«M«MM«M» ***** » (197S)» Effect of piioaphorua on 

d i f f e r e n t v<&ri©ti«« of giroundniit (A.rach^a ihŷ >ocfaea# L*} 

f̂t Nee, J^(4)i35S»3Si^. 

8aiieiMHi# 8*1,«F, and o%i»in# S.S*J« (197t»>« Effect of appl icat ion 

of UPK anu lime on the y i e l d of Qrowodmit (Agachifi 

lOSSSSSj^ hm) qto\m i n ao i la of the hi^h tairracea of the 

Baetem plaina of Colombia* Hcnriata inatitutC' colcMsbiano 

AQjFopecusrlo J^(3) 1465*47i* (Fie ld c«op Abet* 13(4) t ' 

2uOS,l9tO)* 

Satyanarayana* P* ^m KrU^ma riao# D.v* (1962) . lnv«tsti9dtioiMl 

on the ntinerel nutr i t i on of groundnut hy the method of 

f o l i a r Oiaonoaia* Au^wm* agrie* J . £(6)t329»343* 



x U i 

Hrnlv* «?liiiB« mt&» ^n&7^>*^77» I s o l i Cli«ilc«l .Aoaiysitf* 

^m(0tmm0 lts&)« 

iwae® of |>€«iiut vsrletlc-s uiKaer ral»f«cl conisailUU Ĵ̂  In 

Northern HfieilaiKi^ fha i^J . of Agric, scjl. ||,(4)i245»2i»2« 

• (ftoici crop Afest,« ^CS)t3&fc6, 19'i^K 

gffomwlnut i a oiajarat S t a t e . Paper preseot^sj a t a 

mtmiimx &n nm^&we^m for JLncjrsNMiing pnxhtetloii ai»i 

on aarci Mareh* 

shli^©* !?»A.»* sofii, B.K*# »rhe, H,ii# aijd siitie# s«B« (1979)* 

KMipoiMMi of «oyl>@af} (ci.^fcii^ fnex») to i.<}i«>S|̂ f»rys &n& 

sulplhftir i n Iditck so l i* ImiXmi soc« s o l i sc i* miLlm 

ShylU.«« V«s* ami ixaead^ K.o. Ci979K Suli.'}iuro^il.ric i» t«rac t icn 

in trc»u:».»mt» 3» xmimi s»oe» s o i l sol* ^(i)i6^Mt»4* 

si«tmaiin* »•« i^itun## h^nth^ m»& smijm0 M«r» <i970)« Thm 

acciamlatloQ of i}i«cro«Hnutri@Rte in grmimnut (Agachif 

hypOQ«wi* L«) gm>%m SJR tim mutmrn ^ry mm&mjtit, ^̂ Miais ua 

^•eola ©*3^©rior <3«d»€l® sao Pswio .27.i39:̂ W4C9« CFleid 

JU»6t. ^ t l ) i 2 b l , i f 1 3 | > 



id,¥ 

Sia^t 8* and Khiocl# c«5« U97i»)* CritieaJL i t a l t of P in so i ln 

of timi»ii«oa djistrJtot* J* zmiidn soc« s o i l se i* ^ < 3 ) t 

d02»303« 

^̂__̂ ^̂ _̂__̂ ,̂_̂^ aiKi mtm0 I3*s» CS^7^>» "̂ h® crl-ticsl. IMXt ot malUtilm 
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