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. India occupies 'the flx-at plnoe amo~ tile 6X"Ound

nut growitl8 countr1()f] of tho vorl-d both in acreage 

anA produotion. nut tho total produotion when oo~ 

(lrOO to tho acrense 1" 10\1 due to the 10t1 pOl' aore 

1101da. lIack of adequate hutriento la ono of the 

Eain reasons tor low' ¥lGldo. Doth maoro end oicro 

nutrionts seem to bo tho Uo1t1na taotor6 in. ottnin-

Like Bll o1ihor plants, a grou.ndnut plant ulao 

requirao the raw .:tood mnt33l"ialo conGilJt~ of carbon, 

IJfdroiJon, OlQ'aen, n1 trocen, phosphorus, potaSSium, 

Gulphur, oaletwn, rongnooium, iron, tlallJMOSe, aine, 

copper, molybdenwa untl boron, tduoh 1 t abeorbo from 

tho aol1 and oonvorts thOtl in to potio anri hnulrn. Of 

thooe eloraonti3 tho f1 rat three are ntlde avail.nble 

to the pl.ant :from the natural BOuro9a vifh. air and 

'turtor. !l1e next threo eleoonta nitroGen, phoopll-

arua and potassiWil \macro nutr1c;nta) al:'8 :required by 

tho plant in substnntial. quanti tics. ~9 ror.:ain1ng 

nine olooon to conoiat1116 of caloium, m;J6neailm, and 

sulphur t aecondnry nutrients}, iron, ~Ol1a(:lo, sino, 

copper, boron and r!olybdenum (mioro nutrients) nre 

needed by the pl.cllt in comparatively a~ quantity 



ana are uaunlly proocnt 1n c011 in ouff1c1cnt 

qunnt1 ty to r:oot too pla.nt roqu1roncnta. 

2. 

It 10 uoll QDtnbliDhc~tbat good pl.eIil'i arouth 

10 obtn1nod at an optlcUD ratio for oaoh plant nut~ 

lQnt. . A'l'i9 lctmlonco in tho nutrient uptclto, auo ~o 
dofio1enoy or noralWnvallabll1ty ot t3cro 2lutrionto 

\fiU not only produco unhoaltby planto but oleo 

l'ooul t 1n pOOi" y1016.. l?urthor ttm dofic1oncy of 

tho o1oro nut~onto tonds to dooronco tao uptnko of 

tho enoro and socondary nutrionto and thio J.llturn 

advarooly nttcoto tho final. yiold. J. nw:;mor of 

oa002 hnvo boan reportod troQ C911Y parte of tho 
... 

\1Orld rcgnN1no orop failuro and plant dtce~ooo 

ronul.t1ng £l'Q0 tho dofloiencioa of oioro nutr1.onto • 

.lixtonaivt) tlork on v06otntivo Ulul roproduct1vo dGvolop

uent nnt1 y101d of groundnut hao been cOl'Aduetoo in 

d1fforont porto of tho ~orld. 

Bouyer (1941) indionted that n orop of 1500 

ltll.o"~Gr!!'rJO ot podo per hoctoro rGq_uirolJ 105, 1S, 42, 

27 and. 18 Id.10_,~rnl!lo 01'. 11,J?205' h20, aeO f.U1d t!.gO 

respeotivoly. It 10 absolutoly noooooar.1 to cnko 

Bood tho 100003 by propor uoo of ~urao ana fort1l1-

nera. ~xporiDonto conduoted on tho 03nur1~ aspeot 



at dltforant placoo in tho 'trorld bnva ravml1cd toot 

olU1X'1nc. ovonthouah oloooly dapondont on coil, 

oliDa to o.nd oanaaonont pract1coo, 1tl unquoot1on

ably n fo.otor in ylold and tho. t tho rocot:7!l.ondn tiOD 

of 0l11ur1n1 ooncduloo in ~ nron 10 an ocononio 

propoai ticn. 

Hi th all. t110 e.vailoblo Goient1f1c 1Dforr'~ t1on, 

roconrcb 1.0 to bo undor"\ialten in India, OD t,~o 

, 

nutr1 tional tUltl uptnlto e.opocto of r'.;.!lero, cocoll.dory and 

Diem nutl"ionto on Broundnut. ~Q rooponoo ot e1"'VWld

nut to tho Qlfp11cnt1on of Di01'O nutr10nts beo to be 

studied 1n furthol" dotail £10 tho rnn:.jo of nppllontlon 

var10G u1doly aocortU.r~; to tho particular oloumt 

in quootion. 1'urth()r thoro j.G n no.rrotf !'afI..:3o of 

conoontration in t1blch tho oro]) 8%'0\19 ouocooofully. 

~XC08a ot oic!O nutrlcnta 10 uuoh mora serious than 

onCODa of oon.,:on macro end oooondar..v nutn.anto una 

tho tOltie offooto o.ro as bad no dGf101oney of n1o.ro 

nutr1cnto 111 pl811ta. 

Until reoontly, littlo uttont1on haa boon 6ivon 

to th!3 faot th3't aroundnut varlotiao oxhibi t orkod 

diff'oranooo ill llutr10nt rOQ.u1roDonto. Xnconr:iEJtont 

roculto 'tIoro often obtainod in fortl11uI)r eltpor1c.~nts 
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not only between two variotios end differont looa~i

tioa but also a.t n aiIliJl.o location for a e1nc1e variety 
Cl\'\ 

that is w~ i't baa been named aG L"unpredlctablo l.oguma'! 

li\trthor minoral l1utrl tion studios, in mos·t eosoo, havo 

dealt with ~roundnut plant BS a vholo only in rospoct 

of' yields. Intoroation on studios ab.o\,11nu tho 

Q.uantitative con-elation botwoen tho ditfo:tent 

nutr1cnt elemants nnd their requil"eoonta at difforent 

stages of 6rowth of the plant, which contribute to tbG 

bettor undo:ratandin(J ot plant nutrl...ftion is Beanty 
I 

in 11 teraturo. 

The prooant s~dy 19 an attempt to understand 

the growth and uptake ot maoro, S800nda1"6 and mioro 

nutrientB in two hi6h yielding varieties of (~round

nut vi,g., ~ Aair1ya I·bl! tunde (Virginia variety) nnd 

~J.lV2 ,tiJpnn1eh varioty) Hh1cb are popul.ar in Andhra 

Vradeah, as no work oeoma to haVQ boen done on thOBG 

linea for tlw above groundnut variot.1oa in Ind1n. 
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1. Gtudioa of Iabi-Zulm anti ~analto. (1964) OhO\1cd 

thnt tho proceBIl of plcllt nutriont uptolto vor1oo in 

d1ffo?ont loeel1tloo avon ui.th tho uoo of a coJ:ltOn 

otandord ou1 twml pmctlco eo:thotl. rue holtlo eood 

\l1tll aroundn\1t. ~ho plont ~JroW'th J}f1ttom £10 \1011 no 
. . 

tho proCOSD at .nutriont uptBlto 41ifoi"o aroa.tly vi th 

loonli ty amI 10 a function of clll:!ato, anU proper

tion, QOOunt of tortillzor Bllp11od, var10ty ana cathod 

ot aul tl va tiO!l. 

3oUo varv vldoly in tltolr capac! ty to oupply 

nutriollto nacoeeary for tho opt1nuo 6Nttth of plants. 

imat BoUa oontain enouuh nutrionta to auvpol"t coco 

kind of plant 11fo but coll roloo.aoa only a vory soull 
'" 

poroontano. var profl table crop produotion Mellor 

l.ovelo ot nutrionto (lro noo(lc(l. Froqu.ontly lOti 

lovolo of crop produotion Con. bo trocod to en inade

qunto aUI)p~- of l1utrioU'to f.TOWI\tllo call. 

Grountlnut bo1nfi 0 leuuolnoua pl.ant oit.ht not 

bo oxpectcd to roopond to l.nrao appllont1ono of 

n1 trogon (Loah111na. 1928, Burlthat, Loland and O()ll:Lna 

1942. \'toat 1942). Itolfo'Vor, thoro 10 oonoiclomblo 

oviC1enc() trh10h tJ'oUld ir..d1ooto that .n1 troeen i B 

ioportant in arourAnut nutr1tlon(Sturltia, achulta end 

5 



Albrecht 1943-44, Oolwoll, Brady and l?Ua£d 1945, 

DlodBOO, noger, eOmal"' and ilarr1e 1949 and l!revo't 

1949). 

~o moat 1trportant tunction o:Z n1 trocen in 

groundnut is tbo tOrF..:ntion of new p'rotoplo.sta al\d 

at1mu1utlon of ve6etntl va growth (ColweU, Brady 

mid Piland (1945). J~wever tho inoreaood Growth 1e 

afton of 11 tUe benett t baoauso of tho oorreopon

ding reduotion in shellitlG parcentnce (Hoger 

1945-44). ~xoesa of nitrocon uBUBlly oausoe 

tl2:.'OWlUftut to bOQOOO dark croon in colour, Brow 

rapidly proflucizlt; sucoulant vegetation that does 

not flower and fru4. t vell (Colwell, Brady arid 

Piland 1945). ~)atten (1942) rocordc(1 toot the 

appllcnt10n of nitro{;Gn on fnirly ferti18 $Oil 

delayed tho m..'\turi~' and rooultea. in aroW1(.\nutD of 

1.0lf qua.li ty. nbilo luck of n1 tro~9n in the llroundnut 

plant roau1 to ill stunted growth, yollow' fol-leGo, 

reddish aolou~at1on of atom and few nodules on 

tho roota (Durkhut, l..olnnd and Oollina, 1942). 

L.rislma :lno (1961.), made oertain investigations 

on the mineral llutr1 t10n of groundnut by tho cothod 

of foliar d1aanoa1s. He oonoludod that tho hishor 

, 



intensities ot nutrition of groWldnut orop \'faa 

aSBooiated witll higher y1014a. ~he crit1cel follnr 

values may be token to bo ,.2,}1, O.49$~ and 1.8i$ for 

m.trogen, phosphorus and potaao1um respeotively. 

~he n1 tro{;en, 'phoaphoru.s and potassium oontent .of 

7 

\ 
tho lenf seems to decrease with advoDo1n{s ane o"r the \ 

crop and 20 ~ 40.20 pounds por aore of n1 troGen, 

phosphorus and potaaolUfll veT. found to be the optltm1'1 

dose for groundnut in Mdlti"8 Pradesh. 

Ilouyer (1940-41) oonoludod thnt aroundnut 

removes n aood quantity ot n1 trogen bu.t eoopnrat

ively little phosphorus. 31110& t,"rOundnut haa a 

rolat1 voly lOt, phoapborua rOQ.ulreoun'ta. j,n fuot 

yO\Ul,fjor 3eodl11188 may SODO t1r:.ee develop phosphorus 

tOxic1ty (York, 1952).h.rislUla Uao (1962) reported 

tho critical. fol.iar values for phoopho1"\lfl aD O.49~~. 

f41Jle naP rntio touched the value 16 and abou,t 1;$; 

n1 trogon and 6ml l?205 were found tminly aocumulal, ted 

in tbo kamels. 

Phosphorus is alao a factor tor crowth. It 

inoreaseD tho planto vibur ancl favours tho 

forr~t1on of nodes and aotti~ ot fruita. Harper 

< 1920) nnd }.late (19") obaorvetl that oonsiderable 



quanti ty of phosphoX'Ua uaa otorod in the tru1. to and 

Goedo, hanoo uetfloiano,y uill advorsely affoot ~le 

yiol.d a.nd cioe ot tho Goedo. 

a 

It 10 a wall. known foot thnt groundnuta Bra 

oopeoially heavy fosdoro of potuBoluo. It largely 

aooura in tho plants ao soluble organio erA inoraan10 

sal te. Thou.gh potaGslW! 113 absorbod in rrilatl voly 

lnrao m:ount, the yiold rooponaoo duo to it are otton 
.. 

vor" amall or nosltgibln avon on potaaoium dofloiont 

Bolla. In filet croundnutn appoa.r to be qui to un1qu,e 

in ttlc1:r Bb1JJ. ty to absorb potaaaiULl una. tlOko untie

faotor,y growth on G011a, GO dofioiont in availablo 

potaoa1um thnt ~ othor o~po ~oUld fail to 8row. 

t1han potneaiurJ 10 doficiont in tho plant, the 

potaBoiuo fran the oldor parts 10 t-ranaported to tho 

aotually aroti~ resiorts tihora the deuand ~G coro. 

Oalo1wn fert11.1oat1011 1n groundnu.t received 

ouch coro attention in the paot. Sovoral ~rkera 

like Durkhat, lJo~and and Colline (1942), Hill. (1947), 

RoBor (1948) and Loehovor (1966) obsorvo4 fnvoUJlable 

rooponDO to oale1WJ. It 10 oboorved 'that letWloo 

rocove larger quont:1t1oo of ooloitm trOD tho 0011. 

A no;mnl nonl6auminoua orop Gol.darn tskoo frog tho 
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8011 over 25 pounds ot caloium, whqre as 

a let;uminouB orop often removos 100 pou.ndo or 

coro, Jone" (1955) regarded a 80il contait't,; .limo 

ao Guitab~e .tor the Qultivation of Groundnut. toot 

01 ~!1tt calcium oi' the plants ooours in the 1'ollElf:. 

a~d V01~ little 10 found in the seed. It is found 

i~obl1e as or.ratala of oalcium oxnlate in the 

plaut t1aGues.i{oot doveloptllont ana Grow'tl~ in t;round

flllt 10 aasoo1e.toCi ..,1 th the lime nutri tlon. 

~"b.() :Lmporttulce of Wl{;ll.os,.,1uu has beol,1. under

estimated until nov, ne it 10 present in emeller 

proportion w1'th tlla m10ro nutr1entfJ~ It 1.8 the only 

.etallic conf!t1tu.ents of obloropeyll, a. 4ef1c1enoy 

ot which in the f.>oil may lead to elow1rl{~ down of 

photoaynthoa1s and to oh1orosio of 1. oat • A large 

portion of thin elegu~nt is cetrriotl in thn b'"l'een 

fo11aee and there 1s cono1derable amount ift the seed. 

Sulphu:r:- 18 reported to have speoial. si6n1tio:lnce 

in the nutrition of groWldnut. It 10 ab8()rbed in 

large amount by the l~~\Uldnut plante. Its require

ments are otten t18 larso 8e at phosphorus. 

Por good p~ant growth iron 18 essent1al, with

out whioh plante become ohlorotic or yellow. In 
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Sl."Oundnut 1 t 10 prcoont in ocnll. noOWlt ant! itl qui to 

lc:obll.o in arotlill..1 plant. 

r!clIn%t111o (1962) haa roporto6 that O&l'l.t~onooo 

10 aooont1ol. for plant grouth. no found. that 

lOGuooo appaar to bo COi"'O conoi t1 va to B defioi;oney 

ot cn.nsanooo than tho non-lotlUtlOa. Ilo turthor otntQd 

thn~ lo~unQG uounl.ly couta.in tho loaat anount ot 

onn.aOIlOSO and arooooo tho at"ontoot aeount. Lnvoquo 

end Boll.ey (1956) reported that for aroundnut Broun 

ill O3lld cul turo 110-440 p'.p.o. uno t110 intorr::odinto 

ranao for oanaanooo. ~ox1oity S,yoptoon appear at tho 

rtU'lBo ot 890 to 10g0 p.p.l3" t-londD.l ~ {~1nlw (1964) 

t1ork1D{J in Bihar l"oportod 31' p.p.n.j; 1n arounanut. 

Uanznneoo 10 required only in coall quant1~ bocnuso 

plant a aro able to UOQ D9JlGallOGO over MeL ovor ... 
I 

Dofioienoy ot mnngnnooo in croundnut rosulto in 

ohlorooio of planto, defo11nt1on, lotJC) of vigour nnd 

lovor y101ao (Soohndr1, '9G1)~ 

Plnnta uco only u vary ccoll areount of' cinch. 

A certain laval of avnilablo oinc ~ot be mnintoinoG 

at nll tioao for 600d crop produotion. Gopal Krishnan 

111 nt,., (1908) concl.utlad that ru::!o~ traoe Q10nontB 

elno and boron. appoQv to bo nora noodod by aroundnut 



orop for lnp:rov111,!~ Bono~l Srot.-1th ana yield 

roG"Pootlve~. i\ccordina to Dear (1954) Bine 

in plonto normally ~lOO betweon 25-100 p_p.m. 

und "hon 1 to lavel. talla belatr 25 p.p.a. 

11 

4ef1c~oncU nay dovelop. Ohopc~ (19GG) roportad 

that in moot cropo 1000 tbnn 20 p.p.a. in ary 

onttor of lcnvoB wCiiontoB dofiolOl_0Y or 

npp~ao~ daf1o~ancy of cine. Jonoo (1~S7) bud 

ohol1n that zInc lloO Cloncontrntod in pla.nto whoro 

6l"Outh \10.0 br<~el'toat suoh nn loavoo, ahoo'tu, 1;ipa ato. 

Ooppor rtlQuironcnto of l.l"OWldnut plant :to 

vO'1!9 oooll. l.a..\ lC Qu.bbo. nao (1955) !;"Oponed that 

tho lOIlVOD ot oereal haa shoU'tl tho oox1mum uptnko 

(l1vorono 19 p.p.D.) of ooppal", while loetm.tl tliniU\ltl 

(nvorot;e 12 p.p.m.). na()ll~antan & i-lehta (1962) 

roportod COP1)Or vflluoo rannina botwoon 9.,' to 17.5 

p.p.c. for l~.:Jur;1eo. 

Boron ocoura in ooot planto in Gco.ller qunnti ty 

rnn~J1ns upto 200 p.p.m. l!oIIart;u.o U ~., (1940) 

rOJ)ortod. tbot 11'1 lOL"w:dnoutJ plunto boro!"l Z'aqutrocento 

\lara tlU"E'lo t1r::oa COl'O then coroalo. 2b10 WUG furthot' 

conflrLlod by i-:Ullooll & Drolln (1943). i~31Qtra (1956) 

~nva a cr1ticnl VH~UO of olitih'tl:y abovo 0.005 p.l).m. 
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Boron in soma uay onnblea the plnnt to absorb 

l1lOro oaloium and thoro io 11 ttle tranater of 

boron from ole( t1 sauoa to YOUJlSor CrouitlJ parte 

(Colling, 1954). 

l:olybdenlm io oapooiully inporto.llt in legumes 

for nodulation and nJ. trooon :fixation. Pl.ant (1950) 

raportod that the loaves of lCL~mcB contain tho 

ooximuo amount of molybdenW3 tho aV01'"QD9 bo1J~U 

1.27 p.p.n. }Ie reported. tlinicum values tor general 

plant ()routh as 0.12 p.p.c. t'~lybdonum deficienoy 

'Waa alao roported in GroWldnut. tlhen a. errell 

acount of molybdenum wao applied to the 8011 

tho follQGo oi tho groundnu't l)lant turned to n 

dnrk groan colour una the aha n Sl'Owth. was inc

cranood by ita addition to nutriont solution. 

lfurthor it increased herbage, dry matter, number 

and weicht ot nodules end n1 trogGn content in lea.ves 

and yield of unshelled nuts, in Senfl€;al (Gill 1965)., 

Uptake anti. tranolooat1on of oolybdenum by plMt 

roots indioated that it at tirst enters the lower 

older leaves bu.t tho bulk of oolybdenum 10 concon

trated 1n the vou.n,s gro't11ns orcans of the plnnta. 

~ho u!)tnke aJli.!. trnnolooatiob of 1l1013,"'bdonum prooeed 



nt Q. auff101ent rate throuabou.t the pl.on1, 

honea molybdenum .to n plicd 81 thor to t:l6 

" 

%'Ooto or to the follaGe ot the plant (iJinn1tl 1964) 

but Beed treatonant 111'th oolybdenum 'fa" 8uporior 

to foliar applioation (Pltrlror and Iinrr1s, 1962,. 

l~owotny 91 al.. 1965), as seed tX"eat~nt 

inoreased aymb1otio Jl1trogo:n fixation better 

th!111 foliar nnplicntion (UOt4otey .9! ul,., 1965). 

Absorptiun ox nutr10ntD in grouu\ln\1t 10 

aJ.i{;htly d1ffo;:.'ont frop ~t~lCn.· orops. ll&aldes tb.tt 

normal and usuoJ. nbBOl1)'~lon of iona from tho root 

a oonaidoroblo aLC)unt of mointl.l1·e and nu.trlonts 

aro nlao absorbed by tho 6ynophoraf;" (Du.rirlm.t and 

Coll1na 1942, iJlodaoe !1 G!., 1949, Pettit 1898, 

need, 1929, ~/nl.dron, 1919, Drady, need and Colwell, 

1940). It MD cleo boon. ohO'"11 ~hnt pO,£:8 p.:lld deve .... 

loping fru! ta do absorb SODO mnem). element". 

(Dledaoe HOBer, Ooxnnr and liards, 1949, Burlchat, 

Lelslld emd Collins, 1942). 

Durkhn t, l"aland und l:t£l4:e (1941), B.t''ady, Road 

and Co1wel1 (1946), Oolwoll. and Drady (1945) indi

~ntad thnt to obtein tho moot bonoficial offect~, 

tna nutriGnt muot be n}Jpliod ';;0 t110 zona of fru.1 t 
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f01'in3t1on ratl104t" tluln to plant rooto. l'l~eonont of 

OOl."tio.1n tOl"t:LliOOlt'O like ollpor phoopll$to too 01000 

to tho oacdo nt plnnt1r1!J C!tY roGUlt in injury 

(Button and Ouo1~o, 1946). I1o.rr10 (1947) reported 

that yl0140 tiara 1ncrooood uhon colut1on 000 udci1 

in tho fru1tlU8 Dndiun uh11o, Drody, Roed and Oolnoll 

(1948) foiled to got u invourabl.o roaponoo. It 

uaa aJ.oo ohown thnt n15 (Vandor, 1914) »32 end 

redio o.otL'VA cobolt (llo.r1"1o, 1949) ~ro abcoNcd in 

enoll qunntitloo by tho devolopina fruit ~a 

tranGlootttod to otll.or pnrta of the plant. 

Dlcdcno, Rouor, CODar aud 11:1%'r10 (1949) found 

0(\45 to bo o.otlvDly obcorbcd by tho 011011.0 and aoado 
J.. 

og dov01opi~t fruita ulth 0000 ~vcount to othol." 

pnria of tllo plan to tfhon tho lnb! lied Oa4, uno 

oppl1ot1 to tho trt\l tina oodi'Wl, oonvorocly 'tihon 

Co 45 wo n,p1100 to tho ?Ooto of tho plMto u 

onnll. quanti 'til of lo.bellod oelo1uo uao four-A in 

tho sholl) but novor coro thnn tmcoo oOllld bo 

dotootod in tho oood of dovolopinl' f~te~ 

It 10 both ioportnnt and intoroat1ns to 

1nvooti{~nto th.o bohaviour of tho nutrionts uhloh 

era abcnrbod b, tho p~to at vanouo oii@-floo of 

erowth. ~ho otudy of' mora nutrient roqu1roC9nto 
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ot uroundnut orop hua reoeived v,)'Jcy little nttol.1tiol1.. 

A survey Ol' litem.turf) allows absonco of 1r11'Orc.nt1011 

on oithor tho contunt 02' tho f'unotiono oZ 1;110£10 

oleoontu Q.t different atoeoo of (~routll in the 

groundnut plant. AD O{ll:'ly (if) 1941-42 JJouyer 

utud10d the aboorpt1on of tlftjor nutrients by croundnut. 

Ho studiod. thl'l eboorpt1on of n1troaon, 11110 aphoruo , 

potusa1wl, caloiun anti lIl!!{~ne81Wl 41 vidillt; the orop 

~~r(.nl'th i.nto tureo Olin phnoeB, viz •• 

1. In! tl111 p1mBe (from UoliiDi~ to SOtb day. 

2. ?hnce of 1nt(nl09 urowth of vQJetatlQu 

(from tl1a b08in1~ of 2nd mnntb. to the 

botiin1~ 0'1 frui t1l1d po1"1(4). 

,. l?ru1 't1~ phaGo. 

lIe oonoludea that tho grounduut plnnt i"OCOVOB U 

OGl'lG1dt)l:'ublo e;Jot.nt of ni trobon and l11;\)le o&;.ount 

of phosphorus" !i:ho awulll111Ut nbsol"ba<l triO ent1:;:-e 

potassium ~oqu.iccIt()nt botl1oon tho 40th ux:tJ. GOth 

(lay 02 1 ta 61"Wth and thoro vuo praotic92l.y no 

fUr;'thcr nbaolJ' tioe dU.l'i~~J tho fruiting PhuS€h The 

abcorpt1on of. potnoa1um duril'~1 tho in1 tiel pllnoe 

uno a.bout 12 kilO-urcu.lG POr' hoctul'"e tll:d the intense 

nbao3!11ti\,;.u- tu.ha placo cl~1l\; 40th ond OOtll dey. 
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UnlJ.lto potaooiuo, olou ob&oryt1on of c:~ciun cont1n~ed 

oven cit.lt'i1lj tho frui tins plulOO. 110 obo(fX"Vod aioUnr 

trond in roepoot of nn{tnoaiuo. 

cravot (1949) otudiad tho n1nerRl nu.tri tion 

of croundnut 11). a f101a. oltpor1cen t ul th Ofui u11ihollt 

ZortU1oor 1nrol.oti.n to ita oyola ot aroutb. Ho 

iud1otltOo. tho 1r::porttlflCO of n1 troaon in nutrl tion 

tlhore (10 phoophnto .nutri t10n rooa:l.no at a lov levol. 

Ho furtbor in(licntod that :n1 tro~on and potaooiuo 

nu:tri t10n aro closoly oorJ."olutod wi til arottth. 

In t110 00.00 of onloiuo on the oontrary, e.ftOl~ tho 

61 at d~ tho 0010100 oontent in lonvoa lnoronocd 

un1fornlr up to thg end without OhOtliug acy d1.fforoncos 

bottroeu tho aor1oo uith and uithout for'til1not's. 

no ho.a ocybaolcc<l ~h0 1oportnnce of tho n1 troeon 

in tho nutr1.tion of B~'"Oundnut. Ho bao 1n<.U.ec.ted that 

rolatively 1.Ql'!~ 1,ut'lnti t100 of n1 trow on Bre tronolooo.

tod tron tho ' .. oevoG to too dovolopill!; fruita, 

o~toot1ng tho iLportSllco of tl!1nur1ns the croundnut 

plant at n hiah loval of nitrocon notabo11sUD prior to 

tho fruitinG phnoo. Lochover anel Fo14choy (1961) 

1n lora']. indicatod tl16t thoro 10 0. or! tieol poriod 

in tl10 2nd t100th aftor couiD!.; tho aroundnut orop uhon 

. n1 trogon and l')otaso:1un roquJ.rcLlento nrc h1t..~horJ 

PROPERTY OF -1 
A. P. AGRICUl TURAL UNIVERSITY 

L ';);,A'" Y 

COLLEGE C'= fG'lICULTURE 

RAJENDE:RNAGAR. 
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thUG looal1ood coil dafioieno1oB i.n nitroGon and 

potnaoiWl l,ould aocount for tho lowor yields. 



lJ .d if U 0 D D. _ .. I 
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Tho ttl0 Vo.r1'st:too of' growldnut orop Wldcr 

atudy uora raioc<l in Field lio. 135 10Qtl,tod at tho 

Atlr10ul tural Uoooorch Inati tutu Itnjondr'clXL:""IUar, 

Andhm Pradooh (18. 590 U 1u t1 tudo and 534 m. 

aititudo) dlU'il'lf,; Januur,y 1970 - July 1970. 

2110 oxpariBnntal plot 10 ~ooQted in u lovellod, 

\foll-drainod sandy lontil araB. typioal. o:lt cl1.tll.ka 

typo. 

~e GOU 10 roddieh bro\1Jl in colour, eliBhtly 

o.llzal.1110 !In :roact1on (pu. 7.6 to 7.9), noroal in 

soluble o~t contont -(jj.O.O.12 tdlliohoo/CD () 25°0) 

nodiua in o~1Qnic carbon (O.47~), h1ah. in 8vailablo 

¥20S (6, k6/ha) and availablo h20 (375 kfl/hn) 

oontont. Limo conorotion aro not aean on tho oUl-.fnco 

and in tho Dub 0011. ~e analytionl dnta oro furn10hed 

in Appendi x. I. 

Dotailo in rocpoot of rain fnll., tor~pornturo 

(both tl~iowa and oin1nwa), ovoporn ilion aril Dun 

ohinG houra racorood ciuril11~ tho orop por1od Q.%'O 

turniohed in Appendix. II. 
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4. l!:Jo;Tg A.I;,;) )I,OJ1AgB3 

~ha orop 'WllO fnir.ly froo frotl poeto Cond diaoUDOtl. 

PrevontivE} lr.onouroo '!.lore t!?'.keu a,aa1not tho 

attaolr of aruba etc. 

J\ cU.d attack of 'liklw. loa:Z spot dlsoose wtio 

noticed a.t tho tine oZ lbrvoat but no aulphur (luatins 

\fOO done e.G tho oltporit1ent wao on tho U!)tnko of ca.01"O, 

aooonf1tlcy and tl101'O llutrifJnts. 

2ho orop tlaS GOtTn aD a bulk orop. 

It una replicuted four ticea with a. aross ond net 
" 

plot 01"0 of 1/200 and 1/250 hectare raopootively. 

~ho layout p~nn lnu10ntlnG the 

other aotaila 10 00010000. 

~10 variotiotl of Croundllut T;lV2 

(apnniGh vane t"J) ant! As1Z:Oiya t:ul tuntia (V1rBinin 

varioty) 'tfera ohocon for th10 study. 

'i!Uif2 \roB oX'1t_;inoll.y ovolved at 

Tindl VMum (~atJilood") in 1940. It 10 a on early 

ttk'ltur1!)8 (110 .... 115 deyo) bunob wrinty. ~o 



20 

tnllsr contral portion. ~ha nuto uro onall in Giza 

ul tll 01:1311. rotmd ltornol covorod uith liGht ro oy 

colourod ok1n. It a1va9 Q ohall1ng porooflteco of 

nbou' 72';~ and oU content nbou.t 49)~ (l)hattalt and 

3iU3h 1960, 1.0.0.0., 1961). 

Aolr1yo. l;~,i tun4Q 10 an altO t1 0 hiah 

ylo1dUlg varie'tw ovol vod in 5!angSl'l1ynlm (South 

Afrioa) aml introdu.ced frorJ '1:anuo.n1o. in 1966 by 

the IJo:tio~ Soedo COrj)omtion. It haG been found 

au1ta.blo for the Z'nbl/$uwmor SOtloon in tho oonthe1"n 

otataa of Indl~l. It ie a ato t.2!l:tur1Utl (1'~140 

d~ s) uoo1- oprocd1Jl{,; or rwulor typo varia ty t aui t

nblo for bott} minted ar,a 1rrluate4 oondi tiona. 

ruo 10 chol~tor in aUration than tho e:p:reodina 

variat1os. ;ella lntel!"8l. branchaa tend to bo cora . 
p:ront1'ato ulth cral.lo1" control portion, QaSwnllcl a 

sort of bott shaped pnttorn, \11 th profuoo bronoh1fl8. 

'rho nuts mora compamt1voly b~6or than ~iV2 in o1no 

aJul of ton Qt)nto.in throo eoodod poas h!lV1115 biC£or 

kernol. covered with (1nX'k 1'0 rq ald.n. 1 t 6ivoo a 

oholl1na porcontaGo of cbout GO and 011 contobt 

abou.t 56.5}~. It is nODooiotocl vlth oeed (lOrt':.:Uloy 

of about 30 dllYn. 'lho vnr10ty 1s roolstant to 
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aphids and tolorant to tikhn d<ulkarni, 1967; t;luln1 

and Ra.cmnamurtll1, 1969) • 

(111) t.knuantr!, J!ll4 FertUi;l£I 

t·bnur1ol. schodulo no rOl'Jommenaed and 

fo11ouod is b~ven belol1l-

N a 30 ltG/bn. applied as flI!Eonlum oul.pbate. 

P20S .. 60 kG/hu. applied so supor phoapoote • 

. h.20 '. 1iO ks/ba. Elllpl1ed ae muriata of potnoh. 

~na above tertillzoro 't,ore spp1.1ed oval' 

n baotll droaait!z of 25 oilrt 1.ou40 of }:"'. t. f.l. per 

heotaro. 

~t1ro doue 0 C n1 trouan, phoopborua, 

and potusSium waa 81'VUed. at the t100 of GOllinG_ 

(iv) hot;'Y' 
~11e ava.o1n~) adopted for theGG varletios 

lInEU-

~lt ~g !!!alt- Rlml~ m ...n*o~!. P..Qnul.n. t10,niwl2,. 

~11V2 t 5 om 15 0[1 444444 

Aolr1yn ~w1tundo 22.5 em 22.5 ~ 1975'2 

6. ~;~l!. OlfJi,$t\TltJliU 

(1) 'lrannmto&V 1:111"s0.' 
lt1cm yard manum at the rate of 

25 curt loads per hectare was applied ana tho fiold 
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nuo propared thoroughly by plouahiJltt twice tt1 th 

ooul.dbonrd ploUUh and once with Qountx:y ploUGh 

tol.lowed by a Ml'l'Cm. ~ho field wna ln1tt out 

ill to tho plots, dral1Ul{Jo end lrrigntlo1l channolo 

wore provided. as shoml in tho layout plan. 

t 11) 0lode Dnd QQl1:iDlt 

h:emela trom tho heal thy pods 

we:;:'G treated 'With Oapton at tho :rata ot threo Sram 

per k11o-ltran1 ot kernol to pro toot Q6a.1nst seed 

borne d1aea.a8s. 

Jowir'L waD dono on 22-1-1970 

by balla. dibbl1nc au per tho ayflo11lg contiQru;d 

above. J!he. fertUlaGra were opreud uniformly 1n 

ench plot and mixed well boforo Gowing. 

(il1) (f2rmlt~R:PJ£P. 

~ue to vor.y low tefu~erature 

provnillnt; lramsfl1a'ely after Bowi~, spmutinG 

wan el16htly late, bu.t tho goroinntion was good 

(9' untl 9S~ in f!jlrea<lillg tl!ul bWlch vpoa respec

t1vo~). 

On the 20th day after so'tlifllh 

th1nn1nl~ nnd gap fillin8 yore dono alTowlllG o~ 

Olle 2eodllng par hill •. 
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(1,,) ADtlE glLlUyajion 

Olean cultivation 1a vo.ty es"ential. 

in BWlundnut cUltivotion. At the 20th dey age ot 

the orop, push. hoe vao :ron in between tile lines to 

rercove the "e"ldo Sfld to earth up. 

Hand "8e41116 1mB do.n. on 20-2 ... 1970 

(X>th dtW) followed by seoond hoeina on 25-2-1970 

('5th day). 

;lecona. hand weeditlG was done on 

22~'_1970 (60th daJ). 

(v) ~,£r,*,u~$1QJl 

~}te crop waa irrigated an ailU when 

toWYl necessary. In ull t 2 and 14 irriGation were 

given to ~1V2 wid Aa1riya 1;:\,;1 tunde respeotively 

dur11lG the entire crop oyola on tho foUowirlB dateo 

22-1-10, 30-' ... 70, 10-2-70, 20-2-70, 28-2 .. 70, a-3-70 

20-3-70, 30-3-.0, 12-4-70, 20-4-70, 28-4-70, 15-5-70 

26-5-70 and 8-6-70. 

(vi) am; nllli,QUoS 

Hogar at the rata o~ 20 mill-i.litre 

11'1 9 litres ot wator W88 epreyed Moe at an interval 

of ten df.\Ve on 24-,..1970 and 3-4-1970 respeotively. 

!he orop WI"" heel. thy and free trom poats end diseases. 
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':C:·lV2 alld Aairiya I:ui tund. were 

harvested on 20-5-70 and 10-6-70 rGapoo't1voly. 

The onrmtrked yield rows beil1{S harvooted sopore tely 

trom each plot. Pods wore stlpped separately for 

eo.ch plot, oleanec1 and tho fresh enti oven dry 

welchte roaorded. 

1. +Jt\VJrtJ.EJr;~ 

( 1) ~~q1. aaQnlea 

~o11 OnDDloB vore oollootod tXQn tho 

eurf'nco ana sub soil lcyera bafo ro npplloat1on of 

wanureo and tel'til1Bo,t" oDd sow1n3 und trom tho 
... 

surfaoe l~e:r a:tter the harvest of tho amp. 

The eeopleo wore air dried, prepared 

ant! passod tn.roUBh 0.2 nn. sieve, and 8ns!4reed for 

soU reaatIon, eleotrical 00 ntluo t1 vi ty, total. ana 

avnilabl.a n1 trogen, available phosphoNS orA, potans1W1, 

caloium and magnesium. 

(11) 1>16"' Mtl:e:ut. 
Whole plant sa~ple8 were oolleoted, 

both for maoro and mioro nutrionts annJ,ttd.a, from ea.ch 

plot adoptinc deotruotlve sampling, teohnique, otnrtins 

froG" 10-2-10) 20th dey attar oouinn at Neular 
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intervale of au dny II. ~.n plants were· collected 

in the in! t:LAl. IItngeB troll ench plot, in subse

quent stage. till harvest the number ot plnnts ware 

reduoed to tlve. 

3amp19Q proposed for tho analysis 

of maoro nutrienta and boron were oleaned ar..d 

weighed ntter removinG the :rootB. !rbe samples 

were then driea. 1n all electrical. oven a. t 80° c 

tor forty-eiGht hours. ~o dried 88l%lP1 •• ".re 
weighed and processed initially in maoro and 

finally 1n mioro Grindar to have a fine powder. 

~B was taken for ohemioal 1.l.Ml1e1a. 

tsamplee for the nnalyBls of Idcro 

nutrienta wore thoroughly waahed w1 th dla'iUed 

vat~r and then by 0., n redistilled ~drocblo~10 

aoid followed by another wa~~ with distilled 

and redistl11Gt1 water. i'he samples were air dried 

and then dried rapidly in an eleotrical. oYen at . 
80° 0 tor torty .. e1sht hourse ~h.Be Iuulpl,s after 

drying wera powdered in agate mortar and peatle. 

!.fetalJio contamination was avoided durina this 

prooeSD. 

B. 'iE_THo~a QP A,{JALYSlft 

~he methods ot analysis followed were those 
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rocormendad by thE) Aocoa!at1on of' offioial .nnriou].

turaJ. Ohonioto (1955), Plpor, (1966)', Snoll end 

Gnoll, (1951), Onndoll, (1951), Jaoltoon. (1958) 

and Un1tad Otato Dopo.rtcont of Agr1culturo Hnn4 

Dook No. 60 (1954). 

(A) ~Ail An~~o~a 

( 1) f~o1rdim~n no£qantrUFJl, 

r:oloturo oontent of tho coil. uno 

dotoro1nod by dr,ylng n un1unod quantity of 0011 

r;moplo in all oloctnaal oven at 105°0 t1ll conotnnt 
, 

wol~ht and tho 1000 in lfo141ht tmD oclculat<ld no coiGturo 

pOl7oenttlljo ( .. ~.(i.A.O. 1955). 

• 
~o pH of the Boil una datorolned 

in 112.5 ooil «ntor auopenoion, UG~~ Beeh~n pH netor. 

Tho u. O. at tho G011 llBS datornincd 

ill 112.5 GOU uator oxtraot, uoing oolu.brid{;o 

(~oahnlt1al. type),., .00 doscribod by Pip~r. < 19(30). 

(4) Q):'at'lnio "cn.rbsm 

Orsnnic oarbon wao dotQrroinod by tho 

tlot d1eoot1on motIlod of \"lnlltloy and Blaok (1935) no 

doooribud by Pipor, (1966). 
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(5) H;inlta1iQRbicl,NiSrPlUtn (flxfd,lnl>.e n) 

Available nitrogen in soil wue 

determined by nllull.1ne pc~ann. ttl method 8.$ 

dosoribed by 8ubbalah & Aa1ju,(1956). 

(6) Aya"~blg nb.QanhQE\lQ. 

Avn11nbl.e phosphorus \faG $stiClatec1 

oolorometr1oally by Olaen'B matIwd na desoribed by 

!1fuhr .I.t 01., (1965). . 

(7) A·JllUf!l?,~a llO.t!!IQ;Wa 

Potassium wau deter.m1oed by £oed1ng 

thQ 80il wa'tfdr extraot direotly to the tlama pho"to 

motor after aujustins tho 1nstrum~nt with suitable 

potassium atandards. 

(8) !t1:t3=21l 0i2i}gll,H8 .. Rmli9j t,f _0:( .lh~ gq&l 

i'bu 0.';. o. WllS de'erm1nau 60 por 

the method d~ocl~bed by Jaokson,(1967). 

(9) 4~t9r §2~ub18s 

1. Anignp Oarbonate, bi-ca.rbonate 

Ob.l.orido a UulphatoB 'Wera doterlr!1nod in th<t B01l vator 

.. xtrnct as describod 1n U. S.V.f •• Unnd Book Bo. 60 (195'). 

2. Ontionl, Cnl.o.1um and Nagnoainn 

were analysed in tho BOU "nter extraot as described 

in U.3.D.A. nand Dook No. 60 (1968). 
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(n) g_.t,A1U Al lu"Ypl!~ 

( 1) \t,s, Dwo9tlsUl 

\let BehinL oethod all dosoribed by 

Vipar (1966) tfOa tollowed for aob1l'l6 the plant swr.plea 

~or datorll.linilJa both macro (exoept n1 troaen), 

eecondnr,v and mioro nutrients. 

Ni tl'Ogen in plant tissue was estimated 

by the IBioro kjel.dbal mothod outll1l(;~d in ,,\.(l.A.C. 

(1955) and further l:1od1f1ed ill 9!eohn1aal. lleport , 

• 

uae of Isotopes and Radiation in soil plant rolntion

e abip lteoearcb, Inte;rnstiontll Atomio JJl1erQ V~ 

(1964) • 

Phoaphoruo in plant aa;rple wna eat1tlt\tod 

bl Vnnado--lllOl¥bdo-phosphor10 yolloW' oolour mothod 

in nitrio acid med1~1 lUI described by Jaotson < 1958). 

~he 1ntena1 ty ot the colour was read at 4'10 au wave 

length. uB1nt,._ el blue til. tor. on Q l<~ett Su.mmerson 

photo-eleotrio ooloriooter. 

(4) )10 tmUU:lY! 

Potassium in plant aaupla was datal\

minod by direct fo061116 of tbe aliquot of' the extraot 



to tbe lItWgen· Flame pllotoltle'ter attar edjust11l6 

tho :1nstrul;1Qllt with sui tnble potu.oaiwn &'tandalt'd.a. 

(4) PeJ,g,,1U;fn, m~l. mn,oo.!1fU,1um 

Culoium t'Uld mtltJtu'laa1t.n~ ~er() dotomtned 

by tho Veruennte mothod after pracipi tn:ting ar~d 

rerAOving tt.o 1ntorterit14: ne'talo. 

(5) .;iiMlUt.l1.t 

~ulphur wan doterDin.d crnvtmotrlonlly 

as bUl"1ttm uuJ.pbato ao dosoribod by I,'tk!neol1 at s.-. 

\ 195~J). 

(6) ~ 

Iron wo det, roineU fO:u.Oll1nu tho 

~ .. \m;) LletllQd~ Wl&iO'l rd~r:":'a in atront;lY no1d oolut1on. ~he 

inter.city 01: briok red colour was rOfld. a:1: 460 tlU 

\ravo le~th.; uaintl creon til tar on t;)..o"t't CucClorson 

i'hoto eloctrio colorlraotor. 

(.,) t-'pPI[nnOQI· 

r.:o.,ngnno8o vaG deterfl!r...~K1 by potea1um 

poriotlate L,et~o(l, l.ho",·oiti tho };in ++ \om.u o~(1d:1uod to 

tlno4. by'potft801W poriodate tairl¥ T.11pi(lly in hot no1d' 

solu.tion. l:ho intor.oity of the pink colonr dovoloped 

wan road u01~. n "roan 1"11 ter C 400 rou) on a lQ.ett 

~~tm.Ia0t"®n r.ohoto elootrio colorimeter. 
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Dit1l1aollO oothod tfh.1ch lho suitable tor 

coloriootr1c oot1rmt1on uoa tolloued. ~ho oolour 

intonai't, of tho grey layer of nino d1tb1zonnto \faa 

rood uoillti the 6l"Oon fil tor (480 ou) on a l~ett 

Gunaereon. ~hoto-eluotrio oolorlootor. 

( 9) .PSJ) f'~ 

Coppor uao dotom1nod e,11ractly by 

the on.rbonato oothod furthor t:Od1f1od by Ol\tena and 

;n~- (19"J. ~ho intonuit.-y of tho col-ou.r dt\tvaloped 

\138 road, uoinB ~ho bluo filter '440 1;;U) on \ho 

hl.ett S~or:;on. I!hoto-olootrio coloritlCJter. 

(10) !!.~jt"o..n. 

Gal..,.an" ibuthod a.o doot)r1bod by 

lia~oher ~Ula \1UCOlt t 1950) uaD follolfon for tho dot~r

ninntioll ot boron in plant OOfJPloo. ~':ho colour intonS1 t1' 

clavalopod uae road, ua1na tho Croen filter ooobined 

l11 th 0110 fold ot yollow papel· (70S mu). 

( 11) t1_o}.,Lb..st,onuq 

!'~o4 buanl.m ree ClotOl'Ilinod follotlill(! tho 

1:011;] oothoa.. ~ho oherry 1'0d colour of l~o-Om3 complex 

Ot!.'i tcbl.o for colorl,oetrio \forIt 10 eX'GJ:'Octod uB1n6 the 

Glttraotnn.t n1xture propoaod by Johnoon aJ:d Arkly (1954). 

:i!be colour intc1..o1 ty U(lO road ue11lt; tho blue fil tor 

on tho ...,J,ot't (iUCJerl;On l)hoto-eloctrio color1ootor. 
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" 
Uptal:e ot nutrionta by tho srounclnut plant in 

rolatlon to .1 tB lrrollth wno studied in tho prooont 

iU"IostlgtltilJn. 2uo vtlr1o~eo Moely ~-N2 and Asiriya 

I:w1 tunae wera ohoson for the study. tthole plnn,t 

nacpleo collected dur1~ tho difforent steaes of 

Srowtb of two varietiea ot croUJ'ldnut amp wero 

ane.lyseCl for n1 tro€.iell, phoaphorlls, potasGium, caloium 

onGneaiuo, sulphur, troll, L1a1lGUll8sa, Bino, copp~r 

boron una oolUbdenUD. Only tho above llm>u..'ld pOl"tlon 

of tho plcn1l b~O cona1dorcd fol" tho purpoce of this 

otudy. lU:te~ :tOl"r:;nt1un (,f podo the \7holo plC'.nt 

included tho podu aloo .. Veboto.t1VO (Utom + Leavon) 

und reproduotivo (P.oQo) parte ooUootod at harvest and 

20 dcya prior to b..~%'Voot ''101,''0 nnnlYsod septU"atoly. ~ho 

oven d¥7 weiGh to ot tho tJhole plnnt n t d1ftorent 

stanoa ot growth end tho podo at 1ntoroat'1inte and 

final staGGS ware recordo4. 

( 1) ))I.».'¥ ~-1)~i\;"..t P.iSQl1UO,:eIOll 

(,\) '12't<GA d;oy rnnttn£ nrodust1CUl 

~lio clata on total tiry matter produced. 81;: vnrioua 

atub9G of Sro\f'th of both the varieties, i.e •• ';i;hV2 

and Ao1ri,a 1'1'\"11 tun<le are 6i. van in ~nble (1). 
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It 10 sO!Jn that total dry matter accurnu.lntion 

1ucroosod tlit~ 1norooB11~ 360 of tho orop in both 

the V8r'.Latiau of t-,;roundnut ronclung tho ooximum 

at b!l1"V'ost. 

2h.a dry matter l)roduced dur11~ tho seedlinG· 

phase, \lhich repreeonta tho initial. pb:J.G6 (c.:t. 

nouyer (1940-41) was vary lOll in both ttle vl)riotioa 

( 11.5 (Uld. ::H.,' (;.tl p8l' 100 plun to). ~h.la J.ou dry 

mo.ttcr pr;)dttct1on woo in koapi»g td.th the pbt'se 

ulloro a01"r:l1nc:tod seedlitlGs at tho ;e.ira,t ir..atmJoe 

utilioG plant food ootorinla atorod in tho coty

lodono and tho dovelopnont ot reota ana the 

viGour of thG aeedlin8a are suoh no not· to contri

buto to biab dry nm.tt r p:n>duct1on. 

'Thora 'lOll n steop rice in totnl tll"'1 lnnttor 

p~oduotion from tho 20th llny ofmarde till about the 

88th day co1n.cidill3 '11 tb the entir~ phaGe of intenos 

veuo'tt:t1ve drouth and oarlior part of the frult1ns 

phaoe in botll tho varioties. It ~ed. betwoen 10(>'2 

gm to 1210.4 GID POl" 100 plants in tho c~oe of Tl,V2 

and 400.2 £lm to 2210,4 {;fJ por ~OO p18nts j,n tho case 

of ~"alr1y['~ l':tt.l tundo. ~ho inc.;'eaoo in tho totnl dry 

ootter pmdu.ction ufter tho 88th dey una not o1i;nificant 



" 
in tho case of ~nV2. It 't1BIS oo!:q>tlrntively more in 

Aairlya tdwlttmae in lr.:oep1nc '11th. its ovaral.l groator 

produotion of dr.y mattoX', 

fho total dr,y cnttor production recorded 

a Budden inorease dur1~ the porivd oi pod 

fo~~t1on and POBt tondar pod fo~~t1on in tho 

08(3(J of Z:IV2, Ifho total. dry t:ilatto:t' at tho 

tioe of hurvoa't \18.0 1699~O wn pOl" 100 plants (7551.1 

kg/hao.) in the caso of Ti':V2 aud ,,65.4 am/100 Pto.~ 

(6648.04 1£8/11.."10.) in Aslr!yo. r:;w1 tunde~ ~e sudden 

In()lre(l~o (488.6 sm pOl" 100 plante) in total 6r.v osttor 

produotion durine tho laot ,2 dnya of ':a4V2 WBO f1.'-l1nly 

Qua to pl.'"Oduo'tlon of podo. Similar wo.o tho 00.S9 tilth 

lltsiriya. l~v1 tunde uh10h produood 96" 1 am. per 

100 lllallta duril1{I tho ~aot 40 doye. 

ThoU{Jh tho totn.! dry rno.ttor produotion in 

tho O(l.OG of As1riya 1~t1i tundo tollonod a. pa.ttern 

nlQoot sloila.r to that of ~llV2. tho il1croase in 

dry r:attor production aurll10 tho phaoo of intonlle 

voUetut1vo Growth and paJ.1't of' tho fru1t1ntl phaoe 

vaa spootacular and of a 1l1t:;h order •. 

2110 to·tal d:cy cutter production lree COtlpR

rat1ve~ h1{Jll.ol' in 'tho caso of AfJiriya t·ltd:tunde 



at different stages of ita 8rowth and at t~e ena 0100. 

A~ t~ tima of hLrv80t tho total dr,v matter produood 

\toa "65.4 em per plnnta. 

Dry mattar produotion of vCGetative portion 

(louves + ate::!) waG somowhat aiCt:.01d in patt~rn-in 

buth tho variGt1ee. 2ho pnttoJ:n of total. drQ cattel' 

8ccw:r.ulut1on in botll the vnriet10D waa alr.:oot 

o1rll1lnr. 

Dry mn.ttar production of podo \-Forro rec(.irdoc:l 

at tbe 100th and tho 120th. clay in ~·jV2 and 

120th doy and tho 140th day in As1riyo. ~·l\d.tunde. 

~hO.ro "Tao inc!"oaoe in dry mutter produotion and 

OOxiOUll wns recorded at hurvoot in both the vnrlotieo. 

~lV2 producea 41 a. 6 sm. of dry pods par 100 plants 

,.,horeas Asiriyo. t:w1 tunde produced nea.rly double 

(8;5.1 t,."Bl of <1ry podo par 100 planto) tb.a:c of 'I;N2. 
'. 

~l~ b.1ijh total dry matter produotion and produotion 

of dry pods in the ouoe ot ADir1yn nwi tunde wos due 

to tho vory hiCh y1eltl1nt; natut~o of variety cOL-pared 

to 'AAV2. iUr'th\)r 1 t in a. longer dura tluu opreadinu 

variety. s:.ho to'\.al dry matto ..... pl"'Oduotion ot POtto of 

at harvost 'tIns 2749.' kG/hac. it 1649.59 ku/'hBc. by 

~,lV2 and Aairiya nwitunde rospeotively. 



35 

AverOdO percont coutant of veriouG l'lutr.1':.nt 

elooento in tho uholo pllUlt at differont ot0608 of 

tJr'cmth, Goparately for ve.gotat1 VO (oboota) and 

roproduotivo (~OdB) po.rto of tho t\10 ~otiOB of 

groundllut is fum10hcd in tnbloD 2 to ". 

(8) nr~O to I~Tll:L;1;~3 

1. ttu:r:;pRQn 

It 10 OOt"tD the. t dun"-3 tllO 1111 t1 el. 

pbnoo (20 deyo) tho GoodUnsG, boing oJtcluoivoly 

dopendont on tho n1troaon contont of the oaod and 

partly on tho coil nitroson recorded lov nitrvBon 

oontent (3.32 and 3.61 perOollt) 1n both tho vo.riotioa • . _ 

'lot the '5tb AIld 40th day tho "holo plant hi tro6sn in 

~-lV2 and Aoiriya nu1 tunde l1aG ooxluWil. Tb1a 

increaoo in nitrogen oon~ont !1aY pnrtly bo duo 

to the clovolop~ont of root eysten and partly duo 

to abcorpt1on of oyr.:biot10 n1 troHon for:lod in tho 

root nodul.oo tfh1ch had davalo,pod by that tite. 

Free tho '5th d~ ontJartlo 1. (!., dur11\.1 tlw 1n:tonaa 

phase of VC3Gtat1on (Bouyer, 1940-41), tholro uae a 

aradue.l deorease in tho 'HOOlo plant n1 tr<)COn frao 

4.2 to 2.' perc~nt in ~1V2 and 2.34 per-oent in 
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J\o1riyu t:u1 tunde. tll.f'tor tha 89th day, 'tilton tho podo 

:tomod nnu startod devolopll15 in tho 0»11 thero \Juo 

n elil.Jht inol¥)sse in tho whole plant n1 'toJ."{lt;9n 

content till oo:t'Voat in both tho var1otiea. 

Absorption of ni troccn b;.' thG l1holo plant 

contlnued avon nftor ~h9 oessation of t't'l9 

vo.uotntivo pflOGO. 'Xmnolootl.t1oll of ni trot,Jen 

trou ve.Hoto.tlvtl p£it'ta to reproduotivo pona 

was cleorly Goon froLl tho d0600n(111"i[; trar~ 

in n1 t'!'O~:on 001i, tent of ...,c,"!.e, t o.t1 va pO'l. ... ta 

(::nGra + laovoa) ol1d If.ioronco in n1 troa;en 

oontel.t of Ptl(l in bot!':. the wr1ot1au. 

~e '(1ho10 plnxlt Xli tror;on contant of .fi.oiriya 

t:vi tundo was COL1>urut1voly biaU0l" them that of ~·lV2 

o.t various otaaoo of t;;routh. 

(2) i;hg Who Jilla· 
:a.'he trooo of poroontcuo phoophoru.a con'tGllt 

woo 1:0;;.. .. 0 or lose olt:l1lnr to that of' n1 tZOQJan but vol;\" 

l.Ol1 in oonter.:t ,~hoJ}. ooupurad 'tIi th ni trouen. 

DoU¥er (1940-41) also roported loV'lavale of 

phonpborua in nzooundnut. 

Tho phosphorus oontobt una 0.36 paroent in 
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the aecdUnn atollo ana ronohed a oonoum of 0.39 

percont in ~:~1V2 and 0.4 percent in Aa1rl.ya. Ill1itWlde 

nt the 35th and 40th dey respootively ..... 'TJlo'!:;"'entter 

tho perooflt content of the whole pla.nt reoorded 

a gradual. fa.l.l. upto 88th doy unU 100th day 

in the CaGe of ~JV2 nita As1rlyn nl11 tund. res

pecti vely. J~ftor renchina 6 c1ra.mun tIle percon

tage of pho aphorus inorensed and a 1;t~ned nearly 

the 00tl9 loval. QS 1 t waB n t tho 20th d~ in bo th the 

varieties. 

The percentace phospborus ot tho ,tholo 

plant at dlfteront atflgeu of arouth VIlS nearly tho 

oace in both the varietioa under otudy. 

'lhe U.l? ratio ill t'oopoot of contonto durine 

tho initial ph.:::lGO waD 9.2 ana touched the vtt!lueo 

11.05 at the '5th d~lY in tho cooo of :iJ1,'lV'2 c.r:tl 

{Jraduo.llJr deoreased till h~rveat. r. aiwi.Lor 

trenD. wno observed in 'tho anoo of ilr.airil''U r~'W1 tWl(iO 

also (Ja6hest ratio of 10~5 was recorded et 50th day). 

,,) 2oW§,i}U! 

:tho poroentage potnooium ot tho whole plant 

recorded tbl3 b1t.,b.eat value (1.90 percenll ct '5tl1 

day and 1.98 l)f,~roont at 40th day) in the coce of 
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'l£1V2 and Aolr1:re l':ui tundo roopootl vely thoro

nfto~ thore t1ElS a (Srndual. fall up to harvGst. 

Lolloot potuoalun content 'tlno rocordod a.t hnrvcot 

by buth tho vurtetiol) (1.4 and 1.,8 poroont). Cuch 

deoli1l1ns trond in potaoaiuo contont usa ObGO~od 

in coyuboun by ~06Qrl a1 cJr. (1955) .. 

~loU8h tho potaao1Utl contont in Aoir1ya. 

i~\11 tundo uoa hii,h dUlr.1nu tho in! tiul. and 

vesotutivQ pbaaoo, but no approoiablo d1tferonOoB 

woro rocordGd at hnrvast4 l'oto.oaiun oontor.t in 

vllolu :tmllt inol"enoad \11 th tho ace ot tho crope 

1n both tho verio1i1el3ii· Aoir1yo. t:ui turulo pOd raoo.rdod 

higher potnotl.1.un vp..luo (0.99 nnd 1.02 par oent) uhen 

cOt<p$~red to ~W2 (0 .• 8S and 0.95 poroGnt). ~o i~;h. 

ratio ,-ttlS unxir.ll1D (2.4) at '5th day in tho oase of 

~lV2 and 40th dny in Aoirlyn Uultundo (2.1)..-

li) 0e10:1um 

Ttl) onlciWJ coutont of tho t-tholo plnnt 

l1E\U (1.48 and 1.52 peroent) at 20th dew in ':U1V2 

nUl Aslr1yo. ,-itl1 tunde rOtJpooti ve1y. lliuhoat oal.oium 

contont \faD recorded at tho 40th day in both tho 

variotioa. ~orouftor it rocordod a dooroaa11~ 
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trend 1n the anse of ~·1V2 till harvest except 

at 88th day when it was slightly mora than 88th 

day. A similar trend was observed in tho case 

of As1riya Mw1tunde also. 

'9 

Asir1ya M~dtunde recorded comparatively 

higher values of caloium content of whole plant 

when compa.red to TI':LV2 and this trend waa kept up 

dun.ng all the stages of growth. 

!fhe whole pod cal.oium. content showed a. declining 

trond in both the varieties. TI'lV2 recorded higher 

whole pod calcium content than Aairiya r·ltl1 tunde. 

The OSIA ratio whioh governs the water balances 

in plants was 0.9 and 1.0 in THV2 and Ji.S1:riya ~1td .. ntunde 

respeot1 vely. 

(2) I,lBg118Sium 

The f.lagnas1um content in the whole 

plant durirlg tho initial stage (20th day) lias 

1 ." and 1.50 paroen t respe at1 vezy • I-la.x1mum content 

was recorded at 40th day in both the vari ties 

(1.6 and 1.61 peroent). From 40th day onl'rarde 

there was a gradual fall in the magnesium oontent 

of tho whole plant in both the varieties, but a 

alight increase at the 75th dey in '.is'lV2 and 80th day 
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in i<t.s1riya :r.:w1 tunde. Lowest vnl.ues ot o. go 
percent were reoorded at barvest :In both the 

varioties. 

As1rlya l~w1 tunde rooo MOd. h1.gnor whole 

pod J!'U16noa1um oontent 'When ooLipnrec1 to SlV2. 

t ,) !l.lll:nh~~ 

fu~o~~ tho Docondnr,y nutrionts 

aul.phur is requ1l.~ed at lower levels. ~he 

40 

sulphur content 03: tho whole plant varied between 

0.4 -nnd 0.77 percent in ~i.V2 and 0.6 and 0.0, 

porcont in t"fJ1~iyf.l. H\11 tunds, roaohing a penk 

value of 1. 10 arid 1.20 pOI'oent at 66th and 15th 

day respaotLvaly. 

As1:dya l:ll1 tuntle reoordod aUt;htly 

hisher aulphur content Clurir18 tho dif:f'e~ent otngea 

of grol1'th. 

(0) IU (MO MJTIU .~f./xJ. 

(i) lx:,o,n." 

~h&re wuo n 8~~dual tnll in whole 

pln.nt l:f."On aOlltoot froo 40th d€W in tho onao of 

~HV2 and Aair1ya I~w1 tunde which ootlt1r!ued till. 

harvest Qlximwll vuluea of 29' & ;;02 p.p.m. 

\fas recorded at 40th day und the lowest v&J.luo of 
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15' end 173 ppm rospootively at harvest. 

~he \thole plant iron contont 

waa ol16htly h1bhtlr in tho oaso of Aa1r1ya r:witunde 

at vnrioua otauea of 8rowtb end ovon at ru~rvOBt. 

~ho t1holo pod iron also roaoJ:'dcd. 

a. deol.1n1Dd tre.nd at harvea' in both tho VCriOtiCB. 

ABir1ya l~l\d. tunde It''Ocordcd sliBh tJ.y hicher valuos 

(212 ppn) of. iron. in wr~le pod tt~ ~lV~ \162 ppm). 

plant reneott botweon 220 ppm nnd 178 ppm 

in ss:.W2 and aoo llpm ttr"d 160 ppm '.n AaiJ"!Ye. nt1i tunds , 

rocO:t"(U.nb tho hie hoat valUOD of 290 ppm end 200 ppm at 

40tl1 day and 50th d.ey ·l"G~:lpeot1voly. 2horaoftar 

thero lUll) Q tr'rcdunl. deorenoo in wholo plant 

Lllall~:.tLr..a8a contont tJhl0h continued till lv.lrves't 
I 

in both tl1.,<:) vaaet1es. 

!i:hOl'G woro no appreoiable differenoes 

it", td101e pod lP.ant:.anoso ooutot.,t in both the vnriot1oa. 

~l.O \1003.0 pod. teX't>eIl006 8100 rocordod tl deo~1nill8 

trena w'Uzards bEi.rvoat. 

,_ ninQ 

~10 lJbo~o plant :Dine content rr..ne;ed £rODl 
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20 ppm to 19 ppm 1n lJ!llVa· arJ.C1 18 ppm to 17 ppm in 

~Lai1"1ya l-i"ditundo rooordil.a tho onxtc.um vdl.uo ot 

26 ppta ana a, ppm a. t 40th and 50tb daf 

roap00 tlvely • i~tor roaollil"Ji; a peak val.uo tho 

peroontuae B1no content of tho ullola plant 

shOllod. dooXttluGiax; trend till 1." a:ttn1.ned the 

lowest valuen at h~Dt in both tho voriotios. 

'J5N2 reoorded. oOt."Pnrnti.voly bi""her w11010 . ' 

plnnt CillO content than As1riS'o Iill! tunde. 

Zinc content of tho pod uno nOlftlVer 

aliUhtly mo1."S than th£4t· in tbo pod o.fZ' .~fJl~1yo. Uu! tunae. 

4. ConllB~ 

CO;9por :La roqu1~"eu in GL'allul" quanti 1;;t thun 

0ine. (,il}}era traG e graducl. lno~t;3tio in unole 

plant aoppoc oontollt durlJ..U tho a~r~-r part oil tho 

v(:getatl '170 phase SI1U attfl1l·.od t~lQ paal;: at 60th 

'd~ 1 n tho ansa of ~lV2 t 20 ppo) twd 66th dey ~ 1 a 

tho \111010 plant copper roool'dod n dQSC~flai4; 

trenu \1h1ob. tlontir~uo<l till harvest in both tho 

varioties nttaininu tho lO'l(1001; Vtuuoa of l' and 

11 ppm racy act! vely. 

'&hout;b illV2 rGcorded ol1tJ.ltly 1116her whole 
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pl.flnt OOr~PQ:r contont R't differont otnaEiM of 1 to 

Urouth, coppc}r content of tho pod uo.tl n.fu:~rl.Y tho 

~lClO in 'both tho vanotioo. 

JlOll'CD oontont \fUB lOlloot at iOth. clay 

in bo ~h tli.@ vnr1otiou (SO ana 33 Pl'O). ~'hu 

in tho a.Go at tho orop in both tho Vtll"io'tioo nttn1n-

1~, the h1t:s~'0ot ValuOD of 44 PVc ill '~~"V2 at aatb d~ 

and :I.n A~ir.\~o 1;h:1'tun(ie (46 pps:aJ n t tOOtb (illY. ~ho 

h.;'1.VO (..1ei~'f~d no(U"ly the OOIilO lovel f;roo tOOth 

d~' onu(\!"(ti.~ ~il.l .harVQQt in 'Do'loll tho ve~61otlo(jJ. iho boron 

contant o~r pofl '(1m) 25 Pile in ll':V2 I Md M:i.'lrll'R ~hr1 tUftde 

at hUl."V6Bt. 

6. E.92}.x.l~lell\!s 

t:olybdonun ccm'Yont ill tthol\! fJl~Utt 

mta hlehoct tlUl~1n$: t;}lu in! t1nl (it~,e (20th dey) 

in bo't!~ tho 1M~ott'13 t9 tmel aa ppm. )JIrDo 20th 

dey ollt1al:'1ia 'thero wnn 6 Mmdunl. dQot'm~fjf) in 

tlt!.olQ 111M!;; tDolybclunlm contunt till h~~ot in 

both 'enG Vii1"iCtivu, rocor(U .. 1~8 th.o l.OHl'lst wluoo 

of 7 and 10 Ppo 1"Oopoot1 vul~'. 

PROPERTY OF . \ 
A.. P. AGRICUl TURI>.l UNIVERSITY 

LIBRARY 
COLLEGE OF AGR.,ICULTURE 

RAJlNDI:RNAGAR. 
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Ao1r1YQ r.:ul tUlldo ohoucd ol%htly h1t;hor 

uholo plant t:O~;bdoliUO contant l1hon ooupnroci to ~HV2 

at all tilO [J'iiCGoo 0': 6rDuth. 

~ho rr.olybdoUUIl oontont o~ 'tho pod e.lco \1QO 

oliahtl.y hiUh in As1r.Lya Ihii tundo. 

,. pUTIUJ.mg Ul?TAhU. 

~lO uptako of vnrlouo nutriont olo[~nto at 

difforont otasoo of Cl"Outh oopomtoly fen." vOLJotativQ 

(sl1ootu) l::rd !'cplX>duet!.vo (pallo) 'Parto by th~ tuo 

var1ot~oa u~d!r ntudy 16 flll~iehod in 2abloa '14 to 25 

et:d figuroo 2 to 8. 

(a) I ,t,CU;O 1ilt~i:l*;~j;Tf!. 

( 1) l'i:t tEnt :.<W. 

fho tot:Jl. uytn.1r.o ox nitroaen clocoly 

Zolloued tho trana. of dry EOttor V~oduct1on. It 

incrouood H! tb i.ncreaoo in tho a~o of ~w j)l.nnt 

in both. t~lO var1ot!oD a:tteinir.u tho hi{;hoot vt1luoo 

of 4,072.7 ax,d 92501.0 o11l1arono pOl' 100 pl!'.llto in 

!t1-1V2 and Ao1~~rl!l nui.tu.r..do r63pect:lvcly ot llnrvoot. 

(195 Dnd 183 !:.f.) Ii per bootoro rospoo'iilvolV' o.t horvoot). 

!2he toW 11.\ trot,;on uptcl.o by' Aoir1yo. i~t;l.tnlr.do woo 

core than tu100 that tokon up by ~N2. ~'hilrl 10 

attr1butn.bl'~ to hiehm_" dey c::.t'tor produot1on unel 
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par1ly to hioher nttrogen oonten't ot "in. whole 

plant 1JI AId.r1ya Hw1'Wld •• A euc14en iM" ••• ill 

1;oW n1'ro~en uptake vaa "001'Cl.4 vithin a per104 

o~ 25 de,y. troUt 4. 208 {,'1Il per 100 pl.tth ,. at '51h 

dll¥ to 25.74' &II per 100 plant. at 68th dftJ whioh 

oorreapoMa wi tb the phil •• ot lntenoe TeGe_Uve 

bl'Owtb. in the 08 •• ' of filii. :horeafwr 'elie in.crea •• 

in totn1 ni t:ro.r'erl uu'tElk. vas not apectacul.nr till 

60th dl.\¥. l,i.'hl'ii"tf vlia a OOlAaidttrub.le 111 ";ftlt.:el1 uptake 

"till 'tfHJ tii,ie oi' Itt~rveet, ooinoldind wi ·t;h the lfl".r 

Ptll"~ O~ t;r,~ l'rui 'ti!Jt~ phaae. ~!J 1. "~; \' - ,; 

)hd tunde "he totru.. n1 tl"Ot;:en uptnk \,' 

H~"":~; thp:'" .' .. ,<4. ! .. ,'. ''\1, 'J2 at (U.(of.,. 

aidornbly 

1'he P~ltt rn ot l'ii troSS!'i uptn}:e wne n'l!H\l'ly ld.t'!111l",r 

1;0 "hr.,t of r!:l~V2. '1'hr':'~ "'~~s n ootl!ltrhl';."<wlA 1n~t>nna. 

iu n1 tt'C.Iga:tj 'I<Ii ',"h l..IlONaji. in thu u;;ft fJ f 1. "; (.~ rtJ P 

till 60th day, oo1nc1dln,~ wi til thQ phase of iutalHJ8 

YaS.ta U V9 t,;ro .. 'th. :i!h(..l'utU tt:~' i;,i:,_; 1,:;.(.; :--e~ ~3t<j' 'WHt! no t 

apeotac1.4l.3r 'till 100'i~ aul'. 'ilu.H't') wa. 1\ cOf:JSldezoable 

l4ptake ot ni trotJ6I ,,~...... it~·v •• ta co1r~ol

dil-t; wi'th thfj 18 ttil" VL.r't of tiott fru1:'itld e~ •• a 

in "Ite Of.tS~ (it' 'n'·,V2. ~I~. , U 4'\\ n1 tro*,on tq;~ek. 

bl Au1r1ya L",1 tullcle va • .ore titan doubl. tha~ ot b7 





• C1l+> tt"\ - - U'\ (\J 0'\ tt'\ - - N .:> 
f"'I~ - co 0"1 (\f 0 CD \Q \f.') N 0 U'\ 
o CC \0 • • • • • • • • • .. • I ,:::r-t - \Q \0 N U'\ 00 0 N \0 N (\f 

' ... - Ct\ ~ o:t ~ ll\ U'\ U'\ ~ 0"1 ..... 
• ...,... N ;,0 

r.a • 'fj ('J . :r\ 
':~ ':"1 It\ • • I • • • iii 

i:l r~ c:~ 0 \.0 :7l 
:3. ..... 

1 
C-t - N'\ 

• .;.0 ~ 0 • H r". ...,. 'C1 . r.~ .". a> $1 . " 

""" .;: ~ t:) 
.~ _'" l"'!t 'H v • , • • • • • e· 
..:f J" '!D U'\' :n 
~ >f '.:.:f .... :t ,j ~ 

I d .-i • 
"of 

,... I d' 
'1 -1 ,... II I.f\ r ... .-., ~ 

. ~ Q) tf'\ • • • • "' .. 'J 6 0 0 _, , .... .... e '..r ',) • ~fiJ tt\ - .- U'\ N fB tt'\ .... - ~ "¢ 
'" g .... U') 0\ N 0 '.0 \So) N -l:) 9 ttl 

N • • • • .. ., • • • • • 0 - \0 \0 ("IJ U'\ CO 0 C\J \D t!\ ~ 

~ .f<) Q) .- tf'\ ~ <t:t ~ U'\ U'\ t.."'\ tt'\ U'\ 
'j .1 ..... 
e; .. 

f:l 
¢l ~ .- ~ 0 g g \0 Il\ S ~ 0 ?a 0 

( ... .'f!i td 
«1' \0 t"- O ..:-," - - -.. 

~ .. .. _-- ... .. - ... - .... --_ .... ... ............ - -.... - .... __ """ ... -.. ~ - .................. ""'"'-' 

'.:t • 
~. 

~+3 Q) - \Q N U'\ CO 0'\ N ~ '.0 E-..... r= tt"\ N N V 1:- tc"\ (J'\ ..- N w:! 

~~ \0 • • • • • • • • • III • (,; 0 .q 0 ~ U'\ \0 IJ) to- ~ U'\ n 
~ ~ ~ - N N N N !'.'I"\ -..t" 

.. . ~ 
~ tnt 0 • Lr\ \..:!I 

n +' • I ,. , t"- N 

] r-f 0 • .. 
1'-:--:' Eo( I s.- Ir.) 
~~ 

c=l " ~ -
~ :Ai 

0 S v 
v • t I • • r:-.o. s.-.... 

• 
~. 

10 i;; t": tt'\ . .,-, l'I"\ • I • • ~ 
.~ S 0 0 
.CH 

0 
• 

~ d (j) CO - \C N U'\ CO 0'1 N ! - -- ~ tf'\ N C\I V r- tt'\ 0\ ..- U'\ \0 

9 • • • .. • • • • • • • • as N 0 ~ 0 ~ U"\ \0 \0 l:."- t.- !:'- U'\ 

& +'(J) - N N N N N N N 
[1 .... 

0 • ,.... 0 

i o ~ .... 
~ U'\ ~ g g \0 U'\ S ~ 0 ~ c ... ,?P!i ~ Ct\ \0 t- O - .... 



~ 
t(\ g ..... \0 tt"\ to- ..... N 'o:.T 1.0 N 
N 0'\ <ott 0'\ tr\ 0 0 0 N to-• • • • • • • • • • • "'\J fI'\ N !f'\ ~ \0 0 q ..... N N 

tf"\ t- CX) to 0 0 ..... 'ld" to 
ta ..... ..... .- .- ..... 
;:;x 

~ 
C 
!;of g 1.1'\ 
51- to-

~~ • • t • , N to-n t-

~~ .:::oj 

0 

"'-f%t e (;:t 
\0 N t-

~~ 
V'\ 0 ..... tl'\ I:"- ..... N ott' 
N 0 0'\ <ott en U'\ 0 0 0 N 0'\ 

I; • • • • • • '. f • • , 
N tt"\ N tt"\ ~ \0 0 ott' ...... 0 'd". 

E-tS tI\ t- CX) OJ 0 0 .,.. .- 0 

~~ - .- ..... .- .,.. 
tl 

fJQ~ 

~tl 
~ A~ fa ~ ~ fi \D tt\ €a :::I ~ ~ \0 t- o 

~ .. <::: ..- ..... .,.. 
.<! 
~ 

~a 

~~ 0'\ -g \0 "d" ~ \C tt\ tI'\ ..... t-
\1l l:"- t- ~ 0'\ U'\ t- t- 0'\ 

~~ ., • • ., f • • • • • • 
~ .- OJ U'\ 0 V c-:- 0\ ~ tr'\ \a V ..... .,.. .q. 0"\ ..- .- .... N U'\ Q'\ 

~~ ..... ..... .- ..... .,.. .,.. -0 

~ ~ U'\ .-
E-4 i • I • I , • 
~ 'Ct" .,.. 

fI'\ to 

" $ .,.. 
~ \0 ~ ~ \0 t1\ tt\ t- N 

d t- t- 0'\ t.t'\ l:- N to ...., • f • • • • • • , • • .- co U'\ 0 -t- to- 0'\ fa It\ N tt"\ 

""" - «::T 0'\ .,.. ... .,.. N N .-.,.. .,.. .,.. .,.. - .,.. ..... .-
f M: 

~ 
!l f. 0 .... 
,~i ~ .g tl'\ ~ 0 i \0 U'\ S $ 8 ~ e.. l('\ Il\ \0 t- .- -

• 



46 

~J1V2. :fl'tUlw.oC"lt1on of n1.irogon from V08etat1 vo pnrta 

to roprodllot1ve purto 1s cleorly soen oJ tho decrena1ns 

trend and 1l1trocen up,tako by ve80'tntive part after 

68th day 1.11 ~n'V2 nnd 100th day in Aolr1yfl l~w1 tunde. 

(2) Hhoau)JQI3W, 

tXll.c to tal pho aphorua ttp take by the uhole 

plant tollowed the trend of n1 trogen uptru: e in both 

tho va.rieties in thnt it increased with illcreaae in 

tho ~JO of the orop till hnrveat" ~l.l)re 'WUG a rapid 

1noroaae in phoSI>ho:ru.o u9tnlce from 20th to '5th day 

in f£{lV2 Qll<l 20th to 40th cley in Aa1riya ~ri.tundo 

and continued during the intonoe vcuotatlvo phnae 

ana trni tins phase till 68th aay in the c:aae of TnV;? 

and 75th day In Aairiytl. Hvitundet! '&he totel uptake 

clUl"~ this porlod WaG 2 .. 57 am por 100 plant a in 

~lV2 arid 6.2:t &n par 100 plants in Aoiriyn I~hd.tunde.; 

~ho uptake of phoophoruo oontinued even duri~ tho 

fruiting phaGe in oonllor quantitios in the flrot 

pt:rt ot tho' phase ana in conoldornbl.e que.nt1 tics in the· 

lator part", As in tho cnao of n1tro~.il, the trand 

of uptnke of phosphorus in both the varieties 

indioatos the'" phosphorus 18 required tor veGotative 

sro\1th anel pod foroation4!' 2110 'ilhole pl.ant phosphorus 
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uptakn una cono1ao~bly hiGhor in Ao1~n 

r~'11tumlo than that in 'lilV2 nt 011 tho otnGoo 

of Gl'Otlth. t.llilo 1 t U'QG 6.;2 au par 100 

planto 1il tho OBeo of' ~;W2 1 t \tQO 13.2::; uo par 

100 planto in cooo 01' uoiriyo. {·.t;l tuntlo ubiob. 19 

nonrly doublo (28 !lLU 26 ltt; pOl.· hootaro 

rospoot1 vo'ly at harvoot). 

47 

<:?hocphoruo uptaho by A~1riyn _"'It, 1 tundo 

pod ~6.65 t,...o/100)planto uao (l~(Jo crontor than 

that (2.99 am pOl:" 100 planto) by ~nV2. 

'-~o de to. ohou tho tiroD. tor oftioi onol' 

of Ao11~1ya I-:uitundo in nbco~b1r;g phooporuo no ill tho 

oaoe of nitro6on. AD a roouJ.t of thin t'tto toto.l 

dry ontter 00 0100 pod production noro hieber in 

Aoi1"1yn Hu1 tUflfto, 11.a.1cat1n~ tha hiGh yield.inc naturo 

of J~oiriYEl ~-):d. tundo. 

'.fho phoophoruo uptuko by VC~OiiQ.t1vo 

portion {lGUVO .;. atoo) tftlG SOOOl1hat ainooid in 

pllttem in both tho vorioti 00 fie in tho onoo of 

nJ.trouon• 

{!;) tptnftp1UQ 

~ota.l UI)talto of potnoo1wa oleo olooolf 

follol1sd tllO pattorn of dey cuttor produfltion in 
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both tho vn:riot1oo in that 1 t 1ncronood 'tli th 

inorenao in tho 080 of tho orop. Uptako of 

potnoo1um wao lCHf au.r1~ tho 1nt t101 phase 0.1 A 

ana 0.53 BO por 100 planted (20th day) ana 
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inol"ot1ood rapidly duril1S the vO~;Gtntlvo phnoe in 

oot.t1 the vur,lc't1ool! 'rho totnl. uptnko by the ",holo 

plant aur11"~, thio plmoo ranged bottfoon 1.903 

antI ".42 e,;o per 100 pl&nta and 7.92. r;n(t 25.91 

Btl par 100 plallto ill the cuao or 'li.\f2 and l&oiri)o 

~lw1tu.ndQ r06pact1voly, tho vc.!.)otntlvo por:1oCl 

covering 60 d~'o.. UOUOVOl." tho potaaaitlo 

absorption cont1nuad even after the pb.o.oo of 

intones vo~otet1vo 6ro~lth, .. 
PotneoiUD uptnlw by l1holo plant ns llOU 

tlO pod unG hiGher in Aa1r1ya Iiti1 tundG thal'l thn t in 

'iflV2 dunn,J tho cl1fforant stalloo of Browth~ It uaD 

coro than doublo tho nbcol"ption by ~N2. tihil.o 

tho total upto1m by ~flV2 tiHG 22",96 80 par 100 

planto it tfS,Q 46.54 og pOl.'" 100 pla.nto by J\011'1yo 

~(\11tundo. (102 and 92 ~~ h. par hoctnro rospootlvoly 

at harvest) 

Tho pota.auiU'O uptako ourvoo by tho voc;ota

t1vo parts of the tuo vurlotloo \Toro COC011hnt 
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o1(:ao1d in pattorn. 

(b) fir:ct.;!lD[~HY ,UU~lll.Dnr;']J. 

( 1) .2cl,g:lHO 

Uptnto of colo1un by the t'lholo plant 

follouod n pat torn almoot oiDilnr to that ot potaco1un 

in both the vnrlot1.oo. Ot\lc1um abeorptio.n uao low 

(0.17 and 0.4'1 60 per 100 plnrtll) in both tho 

var1eties at 20th dqy; but thoro uno n rupid incroaoo 

upto 60th day in tho oaoo of ~lV2 ona tho 1.11crOClaifl5 

trond cont1nuod tl'lo.:eaftar till 88th da¥ tilth 0. 

furthur opurt in cnlo1utl uptalto, thoroaftor tu.l 

harvoat. ~hio i£'J probably cl\lo to tho h1.t)l ceJ.clun 

roquil."ooent at tho tina 01' pod. fOl'*IlQtion., A oiL11lur 

trend usa oboorvetl in tho oaoe o:i? Aeiriyn 1·111itundo. 

~ol"e \lllO rapid inorao.oo in tho uptalto of tiholo 

plant oalo1tlO troo 20th day onuardo till tho 

lnJ.tiat1on ot pod f01'l atlan. Ae in thl) ca30 

of ~-lV2 thoro UClO n second DPurt ill tho uptako 

of caloium of a gran tor oegni'tude aurina tho 

loot 40 daya coinoidinG l1.1th pod f'omat1on 

hnrdcn1nz ate, 

Ae1r1ya nni tuntlo l"ooordo(l h1~hor 

uptal.(:o of caloluo dUr11lt, tho in! t1al l>haoe 
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l20th doy) and this trond WQO ltopt u.p durinB 

tho vO,jotnt1.v{t) phnoe ot harvoo't tfhon cOLpc~red 

to !U1V'2 •. 

AaJ.l"'1yn l.,\ti tundo pod rocord.Gd 

hiChor uptalIa (47.8,8 sa por 100 plo.n.ta) thon TMYl. 

(2,_ 8 0 GO pogo 100 plo,nta). ~IV2 and Aeil"1j'n 

nul tunele oboorbot'l 106 and 95 ItG par hectaro fit 

tho tica of nonoat roopooti voly. 

porto nora c01.:0tfhot a!acold ill pnttorn in both 

tho vnr1etiee. 

(2) t1m;nanil!m. 

UptnJ::e o:C 02t;nOOS.u..o uno low In 

both the vor.1etioo (0.17 OJtCi 0.47 Wl per 100 

plWl 'Ca) dun.r.g tho lnt tial. plmoo t 2Ot11 d~). ~horo 

uno a mpl(1 increnoo du:r1:r~ the pOl.~iou roUU.ly 

ooinold1~ wi tn tho vo{jotntlvo and oa.:t"ly :lru.1 ttng 

pbsoo (upt9 75th day) in the cooo of ZW2 

(170.2 to 14179.1 06 PQ~ 100 planto) and tboreo£tor 

uptalte of O!":CDcaiu.o uno no t o1(~n1flcnntl 1ncll

ontifl.8 that UDl1ke oalo1uo, r.J.a{Snoaiun 1e not 

1~portant in pod fornntion. Aooat oim11~ trend wan 

obsorvod in tllo cnoo of Aoiriyn r;,ul tunrto. 

ANGRAU 
Central Library 

Hyderabad 

1111111111111111111111111111 
D00285 
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Aalrl;yn Itt.,1 'tundo nboorbed olit)l.tly 

cort} than doublo tho quantity (,1.0 dO pcr 

100 pJ.ento) abcorbod by ~lV2 (15.36 am por 100 

plnnto) at tho tin~ of hnrvoot. lIouQv()r pOl' hootaro 

uptake at' ~J 'tIoro 65 nnd 61 kG roopoct1valy at 

Mrvaot. 

AOiriya Utl1 tundo pod rocordcd. 

higll'()r uptolto of ooi;nooiu.o '(4343.1 ~ par 100 

pl.o.nto) tfhcm cOIilparod lfith ~;i.V2 (1919.6 L'lg par 

100 pum.tlo). 

9!ilo uptako ounoo tl0ra noarly oiut::D14 

in both tho variation., 

( ,) ftulnl}tg: 

Aoonu tho eooondor.¥ nutrionts, oulphur 

\faD aboorbod b:J tlle plnnt in rolat1voly louor loval • 

• 1J;;lons tho 2 variotiol) undo%" otuliy, tho e.btlorpt1on 

of ou&phur by UllOlo plant 'tIao mora in Aair1y~ 

l'!u1 tw"Ltlo. 

Sulphur abaorption uao lou (0.06 go por 

100 plante) dur1n,s tho initial phaoo, follol'lod by a. 

rapid nbcorpt1on in tho cauo 01 filV2 and continuod 

till pout vogetntiva and pro·frultlDB phaooo 

renollinu tl v'lluo of 9.90 60 pS:T 100 planto by 
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66th day It ~fh0rt'loftor tho ul,tulto :t'OD.~l11cd ncar]., 

tho 138l:10 till OOth dey follotToti by a furt...">.or 

1no3:'00.00 durifl;.J tho pod fOX'L!lt1on otoaa rocordiJU 

a total uholo plant upttilio of 13_ 22( o"ID oulpbur 

por 100 plar.ito at bQ.rvt)ot~ A oicllor t!'Olid t1ClO . . 

oboorvcd in tho oaeo of Aoir1¥n t~ul tumlo" ~ho 

in1.t1a.l nb~orpt1()n trao 10\1(0.19 GO por 100 plonto) 

follol1od by a rapid inoroauo nfter 20th aey till 

75th dey. 2ho ino1"onuo thoroaftOl." 'woo only 00011 

till 100th dEW t foUatiod by a ocooml op\U?t in 

sulphur \l9tnke (lUl."'itl;i; th.e pod fot"'Lation O"t~60. 

Up tat 0 of otAphur dUl~Zl,;)., f~u.1 tin;:; phuoo in both tho 

vuriatloo ~, be duo to ito roqu1~ooQn'to by 

dovolopiU0 podo. 

lloth th.o roproduotive Gnd vc,.,:;otntivo 

pnrto of Aoir-!)·Q k.u1tuntlo rooorood h!8hor uptntto 

of oulphur h1b.olo plant uptal;o 28.22 an par 100 

plnnto) than r;cnva (ttholo plant uptnl:o 1'., 22: DO 

por 100 plante) 2ilV2 and Ao1r:1.yn £:\11 tunclo absorbod 

a totol of 59 and 56 kU of 0 per hootnro at harvoot. 

~f) uptcl;o QUrvoo l:!lY be conoiclorcd 

to bo nocouoot oigcoid in. both tho variotion. 





'I.~ 

t 

(a) NQdV bv:\Hlllllfl 

(1) 1uw. 

Aa 1n the o&.se of maoro and 

" 

•• oondHry nutrients, uptnke of iron al80 lt1crea." 

\41 th inoreaM in the f\f;e 0 f t~u~ Ol'OP \111 hflrv&Q' 

in b()tl'l the varioties. t.l'he uptflt.e durinti the 

aturt4ti.1 after 2O'th df~' in both tho var1~U..8 

and oollUm.utQ at almost .1 rutiulate<1 way till 

&lrves\. ~Jor portiun of up'~e wa~ oump~et.d 

du.r11'lb th!! phas. of intenae ftlbota'1ve t,)X'Owtb. 

The u;'\ake ct iron bj' Aairlya Byi WIlde "hole ..,lan' 

• 

and pod was more thrul 2 "1r(;e. thAt ot '''''''Y2, whole 

plfmta and 1)04. rJhila 'l}.lV2 absorbed 260.16 me., per 

100 plnnta. tl.s1r1ya Mvi tWl(ie abuorbed 582.43 lag per 

100 vlm~ts. Uptake by vtlf,:.etnt1ve pnr'lI deareased 

aft :! .... :d_; ~ i,~ the high.a' value nt BH'&h day in 

~V2 and tOO-th day in AuirJ..ya "hod tunde lndlcftting 

absorbed 1.15 find 1. 50 ~ ot iron 'Pttr heotflre 





r- m a) r-- ff\ ~ S 0\ co tt tt\ 
\0 .... 0 N fJ'\ .... U'\ ey 

• • • • .. • .. .. N • • CO ~ U'\ \D ~ ro - N "'" C'J 
~ tn ~ fX g N tt'\ g CO ... tl"\ q q I.t\ 

(t\ to 
\t) U\ 

&t\ • • • I I , • • , • • • 

ij' ~ 
~ 

tt\ 0 • 0 u'\ 
t3 • • ... "'4 .q I I I • • • • I • f: N 
!:--r. f:";o 
"""" \,::J ... 
#,. 

e 
~ 

. .,-

f.f ~ f'~ 

I~ s GO 
~ ~ ~ 

• • t • • 0 ,.... 
tt\ • • • • • .. 

c,._~ M r.!e tl'\ '" ... ~ c: t~ ..., .. 
Pi 

~ ;:...., 

~ • ;:) tJ 0 I:'- \0 en hi V\ ~ g 0\ 0 - tS ...... 0 .. t:) 0 U'\ \!) ~ '" ..... 
n B~ (',J .. • • • • • • • • • • .-') CO fa }S. I.!) CO CO - N N (i .-;:. 
~. +to tt'\ \Q 

~ 0 (\,I tt\ 0 

t~ 
(.11 ,... - N N"\ tr\ q V 'I'.t' 'I:l' "G' 

• 
N 

0 

8 o Et - ~ 9 g 51 \D U'\ r3 0 ~ 0 '1 '::) c: r \0 t- o Q 
~ ... ' .;:-..; t;4 ~ ... \W -.' ,I ... ... --..... ... .. ~ ......... .. ... _ ....... ,........ .... __ ••• _ ...... w 

.."'-~"~ .... ~ ... r:. • H 
"g I~ 

~§ ~ It\ ~ '" \0 ~ rt\ - ~ Q) 
~ VJ C\S W U'\ ~ W po 
~ ~ • • • • • • • 

._ 
• cD • ~M N \Q tt\ """' e-. 0 ~ tf'\ 0 & f' . .f .) t:.. r,-.. V to 0'\ fa - tt\ 

~ ... .... _. - N N N 
• "'" • 8 U'\ N ... 

a !"1 tV .. 
-4 ~~ U'\ • • I • • I I • • • • M .... t~ \0' m 

~ tr\ \D 
t::l 1.:1 
0 P4 .. 
] 8 i ~ \0 - ~ 

• 
.. • ~ C, ..". , , , • ,- I 'i , tl\ an c~ ~ ~ tt\ \,g 

f3 
, r-
L ~ 

...... 
;>oj 

• 1"" 

~ ~ \Q 

~ • • 
N 

• t; 

" 
I· I · - ,; .' • t1 N tt'\ e 

~ • fa (JO 0 "' ~ 0 U\ \0 \0 t>l'\ .... tr\ \Q 
~ ag 1.$'\ \0 0'\ N (4 It\ 0'\ \0 U'\ 0 <-, ('IJ • • • • • • • tA • • • l-4 • OC N ~ tr\ ... S 0 Cl 0 N (\j 

0 ~o 

"""" 
q., 0'\ (i'\ fa' 

_, 
~ 0\ tJ t.) ..... ...- ... .... - N -0 • .... Q 

'5 o c1 m ".~ t'J - ~ t.n g g 53 \C) tt\ fa 0 fa C~ ~ .. ~ tt\ \0 t"- o - -



...., 

~ 
o::t N \0 <d' tX) N 

I 
~ ~ F] \0 ~ - t- ~ '" q CI'\ ~ 0 

Q • • • • • • • • • • • • ~ 
\0 ~ 

f(\ tt'\ r- r- tl"\ ~ q. r- ~ f'.;'1 - \Q €2 N ~ ~ It\ CI'\ 
§ N Il\ r- eD to en -::: :::t ,... 

C .. ~ ra- e 
g H to t'-- ~ ff ttl N 
0 0 • • • I I I • • • • • ~ m~ §] S • ...... tr\ 

0 
I'::: ~ 

:~ ~ 
<: i q. tt N ~ \0 "d" ~ \0 CO ~ -O~ .,.::a ,... ,... 0\ "d" 0'\ "I::t' \0 

e e e, • ~ 
' .. . , . . • .. , • 

~§ 
... \0 CO tt\ tf\ 

~ 
f(\ t't'\ ~ to- 0'\ ,... ft'\ \0 ta ~ 

f(\ t.t'\ l'!'\ ~ m N It\ r- CO a) CO 
<C'i 
OfH ~ tn::';. 

!:"'I 

Ii-tN ~ 
~< ,"" • f,S1ioi to 

~~ '" ~ ~~~ (I)~ ~ ~ '" ~2 8 ~ ~ 
ii:~ :itd .- - ,... 
H<; • 
AA .p 

~ ~~ - 8 tI\ l:- N ~ "'" iR g " ~ .... en ~. N 0'\ 
~N • • • • • • • • • • Ii ge: 0 -.q- an ,~ N to m \D \0 .... \.0 

M - .. " f(\ , & fC"\ \D I.t'\ 
~t~ .8 ... I':t \0 CO '" 0 .. ,... ,... 
;:;..~ ~ 
O~ 

~ t3 ,... 
~ I'd ,... a t: 

, • • • I I , , , • • 
t!"" ~ .. N 

fa t-:; \0 ~ e ,... 
!l) 
CD 

~ 
to- N t- tt'\ t4 - 0 U'\ in V tf'\. ~ - - 0 0\ \0 N N 0\ f(\ 0 ,... 

as + • • • • • • • • • • e .._, ..... <II#' In ~ N co \0 \0 \0 & tr\ 

~ Q - ... CI1 S ~ ~ 0 tr\ I.t'\ - flJ \Q Q\ Q\ co 
.p 

• Ul 
0 ;::; 

~ . C) .... co 
i ~tr ~ It\ 0 gS \0 It\ 2 i 0 fa c .... ~td f(\ ~ \0 t- o ,... .. 



54 

(2) t.1nnMDftM. 

~ho uptnlro of D!ln:.~anoao 1180 10\1 

(2.53 an(i 6.26 06 par 100 planto) durin:: tho 

1n1 tis! otC{)o of 20 dayo. ':atoronftar thoro uno 

E\ lNlpid 1naroo.oo in wholo plant f!lOJljanoao uptnlto 

in botd. th.o varietieo o.no continued u1"'(;o 75tu cl~ 

ill botl1. !l!ho to't.."ll aboo%l>tion ran!:od botuoon 

a.5' to ~4t.57 11:.1) por 100 plullts a.nd 6.26 to 413.68 

08 pOl" 100 plunto 1.~apeot1vely. ~h()reatter the 

incroaso 00%11;111U04 nt B olotf apnoa till 88th day 

in 'r.'I.V2 mKt 100th ~f13t in Aa1.riya Ut11tundc and again 

a rapid 1aONllGe \fas rocorded a:t 100th £111,Q 120th day 

reapeotivoly end continued till h'u·va[}~. At 1l4irvoot 

tho tl1.&ol4) plante uptako of uan~:$anoao t1LO 302.77 nnd 

540.76 f!Jl par 100 plante in ':S·lV2 and Ao1nye.. f.lt11 tundo 

ro 01)00 t1 vol;y. '1.34 nnd 1.07 kg par h0t~tnro roupoot1 voly) 

Juat es in tho cnso of iron, tho uptake 

of r:.:ll.\6Olloao by tho va~~atat1ve pari;o renchod a. 

cmd.r~Utl et I-JBth dny in r;8:N2 and 100tb (ley in Aoiriya. 

t-ltfi tUl:i.~a o.a-:....~ thoro~ft9r roc(J'mod a cioclino. 2ho 

uptake. Cttrvo ot 'uholo plant of ~~lV2 tlUS (looolfhclt 

a1L~oid in ~~tura. 

Judr~·u 1:1vi tWlde ruoorded highor 

uptBke val.t\co than ':a:r1V2 in all tho a"G8.t;oo of 6rOt'lth 
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and th1tl Guporior1ty uao 0100 notod tn thQ oaes 

of pode. 

(,) ~ 

Z1nc tle.O absorbod in ve't'l ocell 

anounto in both 'tlhe vtlr1ot1oo. tho va.1uoe l10ro 

l.ow dlwlna ~lO lnitlal. phamo 0.2 a.nd 0.5 tr.3 pOl' 

100 plants in $}"12 and Au1r11B t;lultundo X'SGpoct

ivelyJ bu.t tha uptal;o rapidly inez-ouoed therea.fter 

recording hiuhoat valuo of 26.9 and 44.2 oz par 

100 pl.ento at 100th and 120th day roopsot1voly. 

AI.) 1n tho aaso of iron and nanilanofllo tho uptako of mino 

by tho vo~otct1ve puto after roachlrta the h16host 

valueo at 88th nnlt' tOOth dey in ~lV2 and 

As1r1re. f,'Ltrl ttuado, fell iloun indioatina trana:·locatlon 

into the podo Abcorption 0'1 cino una aoroporatt vsly 

moro :in Asiriya Iliu1tuntle than 1.fi·1V2 durltls all 

otogae of gro'a'th. Slollarly tbe uptalto valuos 110ro 

hlBher in tho CB~O of pod also. ~ho total uptnko 

of nino by Zl,lV2 ewl .o.a11'"iyo i·ltd tundo at tho tina ot 

harvost was 1'7 end 104 Brame par h@ctnzao roapoot1 voly. 

~'ha uptelco curvos woro oomGulmt 13160014 

in the caoa of vholo plant. 

(4) Q_oAAOt 

Oopper t-tno tnkon up bV tl\(i plant avon in 
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amallar atlounta thun zinc by both the varietios. 

Uptake of copper was about one h(tlf at zinc 

in ~~V2 and two th1rdo in Aa1r1ya 1-1w1 tlUlde. 
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Copper absorption was low during the 

initial. phase (first twenty days) 1n both the. 

varieties (0.2 end 0.46 IDS per 100 plante) ~ere-

aftor ~lerQ was a rapid inorease in copper uptake 

upto 60th day (0.2 to 16.0 mg per 100 plants) in 

a:nV2 and upto 6bth day (0.46 to 28.8 lIS per 100 

plants) in Aeiriya 1-4\d, tunde, the period coinciding 

with tho phaSfJ of intense 'Vegetative growth. 

Z,he~oafter the incrQss. in coppor uptak. by whole 

plan,t waa comparative17 lower till barv&"t in both 
~ 

the varieties. !l:he whole plant copper uptake 

inoreanlid td. tll. inorease in the aGe of the crop 1n 

both the varietios. ~a total copper uptake by 

Aslriya l-lw1 tUllde waa about '. time higher 

than that by ~1V2. ~e uptake of copper by Ao1riya 

14w1 tuna. was comparatl vely hiGher at various ett18." 

of '1 ta growth. 61m1larl1 Aa1rlya nw1 tuna" pod absorbed 

copper twico that absorbad by tho pod of ~lV2 

The whole plant uptako of copper waa SOffiB'Nhat 

a1n~oid in n~turo 1n both the varieties. (2ho total 

uptalte of copp~r a.t the t1tne of harvest wec 2.2..lto 



und· 37 • .,0 6l'Q.t"J3 por h()o~~aro rOIJ3)Ootlvoly by 

~W/2 and Ao1riya I-:111 tundo. 

(5) U2l.vbdemllJ; 

57 

Uptrue of nolybdenum was halt of th~t 

of copper in !IMV2 aud onJ.y al1t;btly l.aOB in . 

A~Jiri.yn tltli tu.nde. ill.d1oating that AolriylJ. t.:w1. tunde 

required 110lybdenum in Grontol? quantities (cora than 

2-~ tiDoa) than that required by ~lV2. \Iholo plant 

uptake of molybdenum increased with 1ne~aoe in 

the f',.flO of t"le crop in both tho vtU"1etiea. Darins 

tho 1111 t1al. phaae tha uptelto of molybdonum in both 

tho vnr1atiea 'Uoa ].0\1 (1).2 and o. 7 ~ por 100 plants) 

1'hore 'fao rapid -increnso 1n tho u!'tnkG ot molybdouum 

aftar 20 daya 10 both tho ve~~atleG and oontinuod till 

harvsot. Hajo~ port1on of tho uptcl:e ooouZ"ed dur1-"8 

the phaGO of 1ntonoo voeatatlve growt!l Ul both 'the 

variation. At harvest tho 'uhole plant \,tptal~o of 

reolybdenwn wao 15.5 and ".7 !'::Us per 100 plnnta in 

Tl"lV2 and Ji.a1riya. 14lf1tundG rospect1val.y (68.9 and 66.6 

grana par hootare raovoct1 voly). ~o u,takG of Aair1ya 

Uwltundo pod WOB (a.4 rna POl" 100 plants) utla doublo 

tl.lat of TnV2. 

Tho upt!lkO of molybdonum by the vegetative 
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perta ranched n 031d.l::lUO fit 86th dey and 100tll day 

in ~lV2 ar:d Aoiriyo. lllwi tunde roapeot1 vel:; altd deol.:l.ned 

thoronf't:n" indicntill6 1. tB tmnalocatlQn in to tho pod 

~ho uhole plant mlybdentlm upttilio otU'veo wara sotlewhat 

oi(;mo1c.l in n::lturo aD t/0J:'9 tho caao with. otllor 

nutr1onta. 

(6) Dergn. 

~1ko oJ.l other nutrients tho whole plant 

ulitalto of boron incroased with 1nol'aaco 1r~ tho CUO of 

tho orop in both. tho varietios. ~(J vo.l.u.~o were lov 

ut the 1.n1. tinl otago o~ their Brollth (0.34 and 1.03 

J;J pOJi." 100 pl.fllltS).. After toot thero tfaa a rapid 

inoroo.oo in boron uptake nnd tho inOl"OB.se cont1nued 

n{jht uJ,i;o th.rJ h~\rvoot. Upt~ll:e 02 boron oontiuuud 

bOYOlld tho Vf). ,o\:nt1vo l)lmoa to a oonQ1dol'nula extant 

101oJ.o l)lc.nt u)tnlm by ~lV2 una 66.8 t!lJ par 100 plante, 

1 t uno doubl.a (132 .. 16 tlg PG~ 100 plp,nts) in A131riYn 

I!u1 tWlda. ,Similar \lao t110 trend 1n roo;:mot of pods 

o~ tho two VQC1o't!Ufl (10.46 m.J Dor 100 p~pnta in 

':fl'/2 T>ocl n.'ld 20.83 m,.1 ,per 100 plants in .l1.t3i:t'iya 

• :t-lui tunda pou) 'li}V2 Bnd Ao1r1ya Uwi tunde absorbed 

296.9 and 261 Gl'nt'lG pOl" 1100tare X'oGpGotivel,y at tho 

t1na ot harvest. ~h(1 uptru;:o curvoa 01 tho 'lihol. plante 

wora oOJllewha t eitimo1d in nn turo o.a '\faa t~lf.) ceoo in all 

otber nut:l'lonta. 
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4. lL,'l":; Ol!' TO~~/~.L ,JJRY }'lAT;.c~l{ l!!iODUC:flOI1 [,Im .ABCOlu?~lOU 
yb' V,\dIQU.J .fJUT1;a • .I4/~!fS 

1. l:tate 2' dry Mttox: nx:gdug1;lon; 

Unto of total dry mattDr produotion and 

absorption of various nutrient elemonts at different 

stagos ot crop growth by Tf,lV2 and Aoiriya I:.v1 tunds 

are presented in table 26 and 27 and grap}l1cally 

represented in fitiurea 9 to 11. 

1 t can be seen tron 'the figures. that ~HV2 

had ttY'o peaks of rata of produotion of dlzy' lmttor 

one at the 40th dny and tho othu~ at the 100tll day 

oCCUrill(; dlL.-1.llG the phase of 1nt~nae v8(jE'itntive 

grot1th a.nd tho athol' dur1116 tho pod for[i-.at1on 
, 

phaaa respectively. However, tho rata of total 

dry mattQr production at the 2nd poo.k uao compara

tively lower than tho rates durina tho period 

of intense ve:.setnti va t)X'Owth till. tho 66th day. ~he 

h16hes't rote of dry oattGr prod.uctiou recorded at 

tho first peak vas :;0 Gtl per d~ per 100 plnnta~. 

In the cuae ot ';\Biriya. il~fl'~unde only one peak of 

rate of dry matt~r produotiull was obaorvod at tho 

50th day (60 am per d~ POl" 100 planto) whioh may 

also be cona1d.ored to fall duriilG the phase of 

intense vtl{;otat1 va Bl'Ollth. ~'ho rata ot dr., oa'ter 
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produotion decreased thereafter rGaohir~ a value 

of 16.6 gm per doy/100 plants at the 100th day. 

Subsequently it recorded a sliaht inorease till 

harvest (26.0 sra per day/100 plants). 

11) fi5i1 of' ObnQ£D tiQn CIt putnAM QkementBI 

(A) !kate 9' iWIREPt1gn If, me2~O nM$riontU 

i) nijmgln 

~he rate of nitrogen absorption 

by !Zl1V2 registered two panke, one ut tho 40th day 

, 1210. a mg per day per 100 pl.o.nts) oorresponding 

with the first peak of rate of' dx,r matter produotion 

and the other at the 100th day (618.1 mg per day/ 

100 plante) coinoiding again with the seoond peak 

of rate of' dry rna ttel." produotion. This indioates 

toot tho rattt of abaOl1>t10n of nitrogen is nJ.-stlost 

similar in pattern to thnt of dry matter produotion 

not onl.y at the two peaks but also at tho various 

stageo of the crop growth. 

~he ra:to of absorption of nitrogen 

by Aa1r1ya. r·lw1 tunde may alao be considered to have 

two peaks, one at the 50th day (2010., ma per day 

per 100 plat1ts) corresponding w1th the peak of rate 

of dry matter produotion anti the other at the 120th 463' 
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(790.6 me per day/l00 plante), which is 

hOtfGVer not V87cy prorJ1nant and may bo 1tinored. 

nut for th:l.t3 sli..;ht variation, the rata of absorp

tion of n1 t:roBon by 1W1riya. I~w1 tunde cnu be 

oono1dered nearly similar to that at dr.1 ID3ttor 

pro(luct1on. 

(2) RhoJIDh2!yQ 

Tho rato of phosphorus absorption 

by T;.lV2 had tuo panko, onG nt tho 40th ~ (119.2 me 

pel" dey por 100 plunts) and -tile othor at the 10ath day 

(114.2 IDB PQr day/1QO plonta), tho pattern 

be1ilb juot similar to the rete ot d:eyc matter produc-

t10n ana n1trou el1 abeorption. 
r.. 

Just liko tho rnte of n1troeon 

absorption, t)le rate of phoophorua aDeorpt1on 

by Aairiyn ~;N1 'tunde had two peako, ona c:t tho 50th 

d~~ ~ 220.0 LJG POl" day por 100 plants) Bud. the other 

at 120tll day (148.7 rJ8 per da;r par 100 plal'lta) whioh 

WRa not prominont. 

:;:}lo rnte of potassium abaorpt1on 

registered two pealro in ~;W2, ono not the 40th (lay 

(545.' mg par duy/100 plnnta) ar.J.i tho othar at 

the 100th dey (159.3 OS par day/100 plants.). 



Houevor tho second peak 'Was not prom1nf~nt. 

Ao1riya f".t111 tUbde may bo eono1dorod 

to hnvo had just one penlt rate of absO:!'pt.1on of 

potaGoiuo at 50th dey (1108.1 og par dp~ par 100 

pl!!nts) coinQ1dl~ with tho ponko mto of' dry 

ca'btor production,. and absorption of 111 tZ'Ot:en 

and phoo~huruD. nhi.~~ ~ - ~.~ wao nn 1n-81~f.ic&nt 

(not prooindnt) IHlali at t.ho J20th day. 

(lj), g(!gondl11)'" nat,nentJ! 

1. Q.,el.c;tur, 

~o m.te of aboocpt1on 0;' cal.o1.uu 

'by ~'-\i~2 tro.:! just o1milur to t}~ut of po·t;eoa1uo in that 

1 t had a pl"Ot~int nt poe.lt at tho 40th cta!" (5110.4 .ng pOl' 

doy/100 planto) and Mother peak at tho 100th day 
C 292_ 5 &:.C$ p .... :rr- d~' p_z.- 1100 p.:z..D<Z2~_> ~_«7.J:>. _.0 JDC>t 

pro~r-OD~. and hence £or 612 prnct1oa1 pUr.P0aoo tho 

rut6 c~ C~C~UJ:J nbGO%'pt:l.on by z;rvz mbY b<& conD.1.C!orecS 

to bo hn~ .• o.n.1¥ one pe.ak_ 

Un,l.:Ut:e t,110 rato of Q.r.l- n;.att:or produo-

'C.1.c,.r1 nnd za-CCD o£ oboorpt;1.on o£ r~tro_ on .. phoupho%'Q8 

anu potc..c:a1UI'l.. -the :rate o:1!' nbuorpt.:Lon 0:: c~O.:LUl3 by 

Aa.:LrJ..y a ;~v.1. , •• UXlI.Ut exlub.:L ted one predo~n.eXl. t ponlC at tho 

?~t\\ I,,\_~ \. "\ "\ "\(.:) 'Q.~ VQ'r o..~ I "\00 .. ~"I;;.Q) "''\'O"'&:'rQG'9c>nd~ 

~ ~~ ~~~ ~,,~ ~t. ~~ \::.r .. 't.\~'t ~'t\)~~~~\.tit\, 
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Houovor tho socond posit \faG not promln4!1nt. 

Aoiri;va r.tt1i tundo may bo eonaldored 

to havo had just one poole ra'te of absorpt.10D of 

potaaa1Wl Qt 50th do.y (1108.1 og par d~~.y per 100 

plmntr~) coinoid1r~ wi tll tho puako rB"(i(t of dry 

r:::at!';or production, tmd flbBorpt~ .. on ot n1 tl'Ol:on 

and phoopborua. ~h&ro wno a,n 1n-sic;n1t'iccnt 

{not prooifiunt) peak at tho i20th dey. 

(13). R~cond9:rY nwtr1,ent"g. 

1. OnJ.ciUi.l 

The rate of Bbso~t1on of oaloluo 

by il\~'2 1.1~3 juot a1t111ar to that of po·t;eoaluo in that 

it had a prOIJincnt poult at the 40th. C!Et!" (540.4 rllo.'I por .. 
dsy/100 ple.nto) and tmother peale at 1'iho 100th dny 

(292.5 t'18 p!')r day pet'" 100 pla.n~o) t-."h1ch troe not 

promr..ont, and hence :for all practioal pu.rpoaoo tho 

rata of calc1uc nbaorpt1on by ZlV2 lmy bo conei6.ored 

to bo hav1n.; only enG peak. 

Unlllt9 tllo rate of d~ n:attor produo

t1cJn and ~:"'dtOD of nboorpt1on of 1'.1 tro ... on, phosphorus 

aml potaesilll=!, thg l~te of nbuurpt10n of co.l.o1uo by 

lud.l.'"iYIl h,w1'41ltnu.e f)xhlb1 ted one ,predom1nent poak at tho 

50th d~ (1110 Otl por duy/100 plnntlJ) (Jorroapond11l8 

to tho pe~~3 mte of dry ['.utter pl"~dt1ct1on, 







aud rate ot absorption ot n1 tro4~on, phospborus, 

(m,d potassium Ilnci n Decontl l)onk leas pron1nont 

than tho flrst nt tho 120tb day (460.1 ~ pel' dcyl 

100 plants). 

2. j"lC'me~.!1ium 

!i:l~V2 recorded a prot:d.nont peale ot rate 

ot absorption of mngne131wa €lt 40th (loy (500.' ma 

pOI' dey per 100 plante) corroGPondin~ 1.,1 th the 

porucu 111 respeot of dry muttor QOOlmul£ltivn nn6 

abaorptlon o:r n1 trocont pllocphorua, po\inscium and 

oaioium. :fbere \foro two lnolt;n1t'1cnn.1i puako at the 

75th d~ (255.0 mg per day /100 plante) nM 100th 

day (2706 1:lG por ~ay par 100 plante) whie11 0a.V as 

\fell ao be 1enored. 

Unlike Tl1V2t ABiriya nwl:tW'!de hud , poaks 

01 ruto ot absorption of na6118Bium ooclll'1!2t1 at 

th'l 50th doy (896.1 tOB per dey par 100 plnnto). 

BOth. dny (630.7 I'1G per day per 100 plante) nnd 120th 

dB¥ (94.6 mt> por aey POl' 100 plnnts). ~e firs" two 

peaks \Taro ve!"!J prominent and tho third leaa proo1nent 

In(!1co..ted that maaHoe1wa raquiromonta of Aoi:r1ya 

Hwl tumle Wl'IS oo~a1derflble at tho tir:o of. intonse 

Vft6otmt1vo e;rowth, flo\for formation nn6 pod forr-;ntlon 



respectiv~ly. ThUD the rate of absorption of 

magnesium slightly differed \d th the rate of 

dr,y matter produotion and absorption of 

nitrogen, phosphorus, potassium and calcium. 

(3) SuJ.phut 

64 

~1V2 registered a prominont peak of 

rate of ab sorp'tion of suJ.phur at 66th dey ( 415. 2 mg 

per day per 100 plants) during the phase of intellse 

vogetati ve growth. There '-laS a second peak a.t 

100th day (119.7 mg per day per 100 plants) 

coinOiding ,d·th the 2nd peaks of rate of produotion 

of dry matter and rate of absorption of nitrogen 

and phosphorus. The ~econd peak was ooeperatively 

losl) prominont than the first one. ' 

Unlike· Tr·iV2, As1r1ya l·l"dntunde, had 

three peake of rate of absorption of l3ulphur, occurring 

at 50th day (63Q.1 m8,per day per 100 plants), 66th 

dey (590.5 m.g per day per 100 plants) a.D:d 120th day 

145.7 reg.per dt3¥ per 100 plants), ooourring during 

the intense vegetative phase, later part of the 

vegetative and initial peak of flowerIng phases 

and pod forrJation phase respectively. 

(0) H1oro ngtr1enta. 

(1) mal The rate of 1ron absorp

tion by TI.JV2 recorded a prominent peak at the 40th 
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day (9.5 0$ por dey per 100 plont~) oorras

pond1nB to tho poaleo of ra to of dr.,r m ttor 

aocumulation and absorption of nitrocon, 

phoaphorue, potaoc1uo,. oalc1.um and J::U.'!3HOeiUtl. 

it also rocorded n socond inG1~n1f1cant pock 

at 100th day (2.; 08 per day per 100 plants) . 

sini-lnr to tho 2nd poak ot the rata of al)8orpt1on 

of potnoo1un ana cnlc1ua. 

Unliko TrN2, Aa1r1ya I-lui tunde hnd 

only ono proninent poak at tho 50th day (16.4 

D,e per dny p0r 100 plants) ~e rate of' eboorp

t10n of iron deoreased thoreafter roachinc a 

valllo of 0.86 or.: per dey/100 pJ..ante at the 100th 

day. SubaoquelltJ¥ 1. t 1""eoordGd a sliGht 1ncroaoo till 

harvoot (,.8 CU por doy/100 plante). It can bo 

inferred froM the rata ot absorpt1on that 

roqtdxoGoonto o~ iron are oot 't11 th in the em-lier 

Gtfll~eD of crop growth BOat probably du!'1nc tho pltaoo 

of intenso V91,ote.tivo C:"Outh. 

(2) !1,.m;:jf'nruw. 

Tho rnto ot absorption of rL..'1llH!UlOOO 

by ':.:i-1V2 cloAoly folloHed tho trend of rnto of 

absorption ot iron in that 1 t rooordcd tho first 

pronlnent poult at the 40th day (7~9 lJ3 per dey/ 
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100 plal'l,ta) ana. 100th dey (2.74 1Iltj par dey /100 

plante). 

Unlilce 'l'nV2, Aairiya Ut11- tunas 

recorded onlJ one peak of rato of Dl~aneae 

absorption nt tho 50th dny (18 Qg pOl' dey/100 

plan.ta). Tl1.oronftar tho rate of can~;nnaoo 

nbaol1>tlon decreased ronch1~.t a value of 0.17 

," 

rJU per day/100 plnnto a.t 88th day. Uubsequontly 

it recorded a elicht increase till hnrveot 

(2.71 ug per day/100 plarto). ~ho trond of 

t1.tt.ngeneo9 absorption by A~1rjyn I1ultundf.l rAY bo 

cor:.aiderod. t..> be aimlar to thr't of iron 

al)s~rpt1on. 

~lV2 reoordoa only 

ona prominent peak of the rata of absorption of zinc 

ut the 40th day (O.56 fig par doy/100 plf:.nts) corres

pondinG to th~ pesko of rnte o~ dr,)r matters nocumu

lat10n and rateD of absorption of nitrocon,phosphorus 

potassium, ol'\loiwa, rlPC1~eBlurn iron and m:;J1goneso • 

It. similar trend waa ob served in the onss of' Asir1ya 

f.lw1ntunde but ui th sli4Jhtly- higher vnlues. T}::.aro 

uore howovs!' tll0 leao prominent peaks \1hioh may 8e 

"011 be ignol"elt. Tho peak rate of absorption waD 



1"Caiotarc:d (It tho 50th t1~r (1.50 l!l3 par dey/ 

100 plante). 

(4) COPPSE 
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~iV2 recordod tho firot prominont 

poak rate of absorption of copper nt 60th any , 

foUowed by two I;:Oro pontco at the 75th anf! 100th 

d~. ~o peak at 75th day liaa the least promnont. 

~lG trend ot rata of nbuorption ot coppo~ Giffored 

l1i th th~lt ot rot eo of acc\.1l3Ulatioll of 417 rDatter 

and abaorptlo11 of nl troltun, phoophoruo, potoao1uo, 

ct\lo1UU, tlmll1ocd.uo, aulpb.ur, Mel t:angrmeoo exoept 

tllo lanai peak ocourrau at tho 100th ullY no in tho 

caBO of tho second po~*n of rate of aoclWulnt1011 ot 

dey matter and absorption of n1 trosen, phoophoruo 

~oolum.&GU].ph\U'. A aio11nr trond wna oboervcd 

in AIl1riya "~ti'l tunde. '1ho poako voro rea1oterec1 

at 66th (1.75 lIlB per cley/l00 planto), 89th d!:Jy 

(0.1 CD per c.leyJ100 plante) ana. 120th d~ (0.2 O(J 

par doy/100 plenta). Unly the first paolt 'tIas 

protJ1nent ailCl tho later 'taro 1080 prominent. 

(5J Bgron 

~ho rata oZ absorption of boron 

by 1i~V2 ,.acorded tho .tirat peak at 40th dey 



( , • 26 r:..u p<;!Ir do;y por 100 plonto). ~oro UtlO on 

other 1009 oi~nif1oont poalt at 60th day (1.1 D8 

pOl' day /100 plOlltO)" Aolrl,a rJul tundo rcg1etorcd 

a prooS.n~nt poako at 40th dey ~2.6 0.:; twX" <lay/100 

pIenta) and 80th dey \2.18 CJ per day/100 planto). 

~oro \tQO hOtlqvor a 1000 proDinont or .rathor 

lno~nif1oont· poelt at 120tb dcy (0.64 ~ par day 

por 100 planto). 

( 6) pplYbdgn.110 

~V2 rca10torod u proo1n'Jnt ponh 

ot rnto ot abcorptlon of' r.:olybdouuo at 40th cloy 

(0.54 ~ p~r day/100 planto) corrospondlna to tho 

ponko of rata of, aoounu.lnt:lon of dey cattOl" and 

raton ot absorption of nitroGon, phocp)loroua. potooGiuo 

c3101uo, onan0011JD, iron, canznnooo and a1nc~ ~aro 

WOll W"d)thOl" 10£10 prom.nollt peak at BOth dey 

(0.36 tU per dey/100 plants) uh10h C9I btl 1anol"C(i~, 

A o1011ar trona UOD oooorv04 in Aalr1ye. t-2.tl1tu.ndo aleo. 

It ),"ooordocl throo ponlta at 50th dey (1.0 ~ pOl" day 

/100 planto), 86th. dny (0.66 CS po%" cloy/i00 plnnto) 

o.Jlf1 120th 40y (0.22 ca pOl" d~/100 pl.o.nto..,) 

(D) AbBgmttaO. 9& t~J:rJ. P,BtrjJl!lt_..flbnr;nstlll. 

~o nbcoxption of total nutrionto 
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viz., mo01'O, secondary rutd micro nut~onta put 

t06othe~ at d1iforent stages ot GrOwth is presented 

in fe.blQS (28 a; 29). Uholo plant nboorpt1o~ of all 

the nutrients put tOGothor increased srttduall¥ from 

35th dey till hnrvoot Dnd froo 40th day till barvoau 

in ~·N2 and i.air1ya l'~vi tunde rO.opeot1 va~, ~e 

lnol'ansG in tlhole plant absorption of all 
10 

the nutrionts from 20th tla¥ ~th day lu ~'IV2 

end 20th day 'to 40th day in Aa1riya Hw1tunde 

usa 10 t1m9G and 15 tice.5tl'lQ.t at 20th -dey 

rospoot1 vel¥., 'ihereafter the Ul0roase wee sradunl. 

and attainiJ1C the bighest vnluOG at harvest. ~e 

'lhole plnnt abeoxptlon of all tho mltrients at 

harvest by Asll"17a ~!tf1 tunde (260358 mg per 100 plants) 

wns twioe tb.t:a.t aboorbed by ;fnV2 (126254 roc per 100 

plwlts).f.ne rate of absorption vae sleiler to that 

of dry cntter production, and nitrocon absorption 

und tho ourve io ei{;Il101d 1n natura in both tho 

varieties. 

Data on rnta o£ absorption of all 

tho nu.trients put t06othor arc furniollou. 1n 2nble 

28 ( .. 29. It con bo aoon froD tho 2ableo that the 

rata of abaorption of al1 thu nutriont; elcoents 

by ~lV2 olosely followed tho trend a1.u11nr to tho.t 



Tabla no. 28 

AnOOlU>~IOH OF TOTAL Iffi!mIi;l; T lSLEr1Jll'£J ()!UT TOGj;T.ii:~J) 
AT VARIOUS :lTAGJl:) OP GRO~fTU OJ? \mOL~~ PLAWf (~lV2) 

MILLIGRAr~JI1i ]QQ i?J.li\i"TS 
Age Abool1>tion ot .l.ta ttl of absorp-
in nutrient alo- tt t10n of nutrient 
ciaye mtlutO\put tOGother) e~otlenta (put -

,... to.f:athor) it' 

20 982.2 4~.1 

'5 102,6.5 619.9 

40 26050.7 3162.9 

50 5'221.4 2717.1 

60 72788.9 1956.7 

66 00176.0 12:;1.3 

75 "87920., 060.4 

eo 89744.7 364.8 

88 9,6'2.4 486.0 

100 109684.3 1337.6 

120 126254.0 828.5 

• i!'igure ani ved by awnm1ng up of the uptake 

values ot individual.nutrient element viz., 

IJ, P, k, C~, I~, S, Fe, Zn, lb:, Ou.t B, & flo. 



~e.blo lio. 29 

J"bU;:;OWTiUJi til ~O~~J\L lrumI""b~ ill.t~~;WU2U (J!U~ ~(JliXii~a) 
,{,~ VAilIOUJ J~A(t~S OJ? GIIDWlU OJ? ,i}IOLJ p..k'\l.~ (ADIIUYA-

1-1i~ I~UI~D.il) 

iilLL~(}n.[ •. m~ ~u lQQ, ~1A~h.2Q 

,;"\4;8 Aba0rJ>Uon ot Uflte of ~b80rp-
nutriont cle- ft tion of nutrient in nento(put togothor) elor;onte(put-doya 

to(~othar) *' 

20 292;.1 1~.6. 2 

40 42636.7 2647.4 

SO 10;751.9 6111.5 

60 132'59.9 42S60.8 

66 147032.7 2445.5 

15 16GOS6.0 2116.0 ... 

60 1751.,.5 1811.4 

as 182:;20.1 8g0.1 

100 191105.4 732.1 

120 227936.2 184-1.5 

140 2li03.5B.9 1621.1 

• ~16uro ~ived by Bumoina up of thG u~tnko 
valuoo of indivldufu' nutrient el.olIl"irnt viz., 
11, p. h., Oa, f;)g, S, Fe, lhl,3n, au, D, & f'10. 
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of dr;y matter produotion, abaorpt1on ot n1 troUGH 

phocphorus, potassium, copper and iron in thnt 

it also rOBietored two pewta of r~te of absorp

tion of nutrients, one at tho 40th do.y (,162.9 

eo por ttoy pet' 100 pl!mta) oorrespondinG to· -thO' 

intense phP.so of vc{;etotlv8 growth and 1;!ta otllar 

at the tOOth day {",7.6 t'1!1 por dny par 100 planto) 

Qoi1l01cl1nc with tho pod for;:.:otion pimaa in 

5:HV2. Aairiyn I~!'t11 tunde oleo recorded two peake 

of rata of Bboorpt1on of total. n':1trionta, ot~o 

at 50th day (6111.5 ID0 per clay/100 plants) ond 

tho other at 12Oth. day (1041. 5 ~ por dDy 1100 plants) 

a1~1~ to t)lose of dry matter produotion and 

absorption of n1trogon, phoaphoma, On).OMllfi, iron 

and manganese. Tho dnt3 further lnulo8~e thnt the 

nutl"'1onta nr8 required only l1hen the plante put 

on grotfth. 

5. DIU~lU.al1tllvU UJ? DRY tlA'i's.'llH PUOl)U02I()lJ. & VJ~IUOUS 
tru~lU!m~ J~.f.J\1tJ]l*'2a IU V~G~'lA.2IVU AUll Rl:.ll!ROl)UO~lVB 
l?An~B. 

~e distribution of dr,y matter and nutrient 

('laments between tho v8fjotat1vo (atem + leaves) 

ana. roproductive (pods) po.rto at harveat is furn10hcd 

in ~able ~. !Cbe t'leta 1nd1cnto that t~18 distribution 
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6. 
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9. 

10. 

11. 

12. 

"_ 

DI:.iTlUDUTIOlij OJ:' DRY MATl'lUl AiW .NUTIUJ.'i~~ m.Btmr~reS 
DllTW~N V.r;{}.!STA~rl Ii (STliI'l + J.a.clii. V.JJ) ,"ill ~,illl?1iODUO
TIW (ROD) - PARTS A~ HAU,VES1' - (ON ~.i!11CEN~ BAalS) 

TMV2 a·M~ . 
ITEM. Vege'ba- Reproduc- : V G6Gta- Reproduc-

tative tiv. : tive t1V8 
PlU"tS. parte. , parts. parts. 

Dry l(a. t tor 75 25 7, 25 

Nitrogen 58 42 57 4' 
Phosphorus 5' 47 50 50 

Oaloium 8, 17 81 19 

Oa.lo1um 7' 27 74 26 

l'la,gnesiwn 87 " 86 14 

Sulphur 7' 27 61 19 

Iron 74 26 69 " 
Hanganese 72 48 70 30 

Zino 68 '2 66 '4 

Oopper 74 26 67 " 
Doron 62 18 S4 16 

Molybdenum 69 " 75 25 

Total nutrient 70 30 70 30 



Sl Uutrient abaorbod ~~iV2 
Asiriya 

No. Huitundo 

1. 1;1trotion (.h.i10gram per hoctare) 195 18, 

2. l1hoopb.oruo -do- 28 26 ,. l)otaaaiull -c10- 102 92 
4. °nlc:1um -do- 106 95 
5. I-lagneaium -(10- 6, 61 

6. ~ul.ph\1r -do- 59 56 
7. Iron -do- 1.2 1.~ 

B. Uanganeoo -do- 1.4 1.1 

9. Zino (Gram per hectare) 1,7 104 

10. Oopper -do- 100 75 
11. Boron -do- 2.97 261 

12. t!olybder..um -do- 69 67 

13. Dey nmttor {hill06r~o par huotaro)2749 1650 

--
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of dry mntto:r in vegettl.t1vo and l."'oproduot1ve 

pnrta was 7Sf.ar.d 25)~ rospeotively in both tho 

variotios. 'illV2 and Aoir1ya Hul tunda d14 not differ 

much in respeot of distribution of nitroaen, 

phoophorus, potaesil.l.m, ofllclum, mar;noaiurfl, 

oanunneao, zinc and boron betweon veaotative 

and roproduotive parte. Distribution ot nitrogen 

and phoophorus between vouotnt1vo ana reproduotive 

parte UElS at trlor 50 a 50 or tho poroontnue 1e 

o11Ghtly noro in tho veLotntivo porta (57 to 

58 peroent n1trobon in V66otat1ye parte and 42 to 

43 per oent in reprolluct1vo porta, 50 to 53 

peroent phoaphoruo:.in vegetative p£trta a.Ixl 47 to 

50 porcont in reproduct1 vo pa.rts) 'l!he major portion 

of potnslum, oaloium, magnoe1uc, sulphur. iron. 

cnnsaneco, zino, copper, boron and aolybdenum 

(81 to a, peroent, 73 to 74 porcont, 86 to 87 

peroent, 7~ to 81 percent, 69 to 74 porocnt, 70 to 

72 poroont, 66 to 68 percent, 67 to 74 peroent, 

82 to 84 parcant and 69 to 75 peroent reopect1ve~y) 

remained in tho vegetative portion of the plnnt 

body. \1han uptake of totnl nLltrlonts 1s considorod 

llU.1or portion (70~) of tho total nutrionts absorbed 
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by tbe ,tholo plant rocained in tho vO,Jota t1 va 

portion 0 f tho plant body. 



y. 
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Studies on the uptake of macro (nitrogen, 

pl:.Qspnoru.s and potassium) it secondary (calcium 

m~nes1um and sulphur) and micro (iron, manganese, 

zinc, copper, boron and molybdenum) nut1"1ents 

have boen oode vi til two 11411 yie~d1rJt;; varieties 

of 6roundnwt Tl'1V2 (bunch type) and ''-siriya 

Hw1tu.nde lSBmi-Sl)road,1116 type) havino a. duration 

of 120 am 140 durs respeotively, wi th a COmLlon 

level of fertilizers (JJ 30, )]205 60 81'4 A.20 30 ks) 

nnd spao1ll(S of 15 X 15 cm and 22.5 Jt 22.5 am 

l'tlapaot1vel.y. 

Growth, as meaa~ed by illY matter produ(J-

t10n was reoorded in ,both the varieties at different 

otases ot plant "growth. There waa gradual increase 

in the dey matter pl:'()duot1on with the increa.se 

in the 8g8 of the crop. fhe dry ootter proauctioll 

exhibited sigmoid ourves in both the varioties. 
~ 

~e mt<t of dry matter production was hiGh during 

the phases of intense vegetative growth at 40th & 

50th day and during the pod formation at 100th and 

120th d83' in ~£'lV2 and Il.siriya t'lwitWlde respectively. 

!ale total dey mattvr production by ~iV2 and Asir1ya 

I-1m tWlde tltlS 1860.4. k8 and 1649.6 kG per heotare 
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respeot! vel¥. 
It we observed that the 'Whole plant 

nitrogen and potasel~ content wae hicbeat 

at tho '5th and 40th day in TMV2 and Aair1ya 

l-1w1 tunde respoot! vely, thereafter it followed 

a deolinins trend vhich oontinued till harvest. 

A slilfht inorease in n1 troLen content tras 

roool.'"Cled e.1l 100th day and 120th day roapeot1vely. 

'fhe \'thole plant phosphorun, onlo1um, !!le6neslum 

iron, Q~aneBO and zinc content registered 

tho hiBheot values at 40th and 50th dar in 

Tr,V2 and Aairiya Nlr1 tunde roopecti vely'. 

Sulphur and coppor content \fBS highest at the 

66th and 75th day and 60th and 66th day res

pectively in both tho variotios. Nolybdenum 

oontent ot tho whole plant was highest at the 

20th day and deoreased subsequently with increase 

in the age of the crop, uhile in the case ot 

boron it 1noreaued with the increase in the 

age of the orop fr~m the b061n1ng to tho end. 

Uptt!ltO 01' various nutrionts :1.nQrea60c.i with 

increase in the age of the crop and the uptake 

CUl'Vea wore .aigmo1d in naturo for all th.e 
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nutrients atudiod. 

~oro tlora tuo promnent peako of' obcorptlon 

in respoot of nitroaon (lnd pho~;;phoruo at tho 

40th and 100 day in ~-lV2 and 50th 011(1 120th 

<loy in Ao1rlya nnl tundo. ~o tiro Vo.r1otio 0 

oli~;htly differed in potnso:tu.m uptalto. t.i:haro noro 

tu~ panko of potaaoium nbaol·ption in 'i:i-N2 nt 

40th o.nd 100th dey wbilo thoro uoo ona prominent 

pon!t 0. t 50th day in As1rl.3-a i-i1:11 tu.nda. Tho ooeond 

pollk a.t 120th da_V boil1J tna1$nificant. coloiuo 

nagnoaium, 1ron.~i13.pj::.(-::.) und oolybdonura rooordod 

onl.y ona pl"'od.nont penk a.t 4()~~ find 50tb. day in 

~ta.V2 and Aoir1ya Hui turuie reapGotivol¥. Corroa-

pond~ to tho f1rot poak of dr,y oattor nccuoulation. 

~o socond poult (l. t 100th Md 120tn d.oy UIUJ laas 

prOminont anti 1noit,;niZicant. [·4!(lnGo1\m Old oulphur 

recordod throe poalto of aboorpt1on in i1.o1tiyu 

nui tunda. ~"loro lIaD onlJr onG prooinont peak 

ot 40th de,y ontl 50th doy in nino in both tho 

varieties x·ecpGot1vell. Oopper recorded tvo 

distinct peako at tho 60th and 100th day in ~lV2 

and 66th and 120th dey' in As1r1yn Hr1i tum1o. 

Boron roc~rded only one prooinont peak at tho 



60th day l'1i th one less prominent peak 

while there ''lere two distinot peaks" in 

Asiriya M1-Ti tWlde at 66th and 80th day. 
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Absorption of total nutrient put together 

increased gradually and attained the highest 

value at harvest. The curve was sigmoid in nature. 

The rate of absorption olosely,followed the 

trend of dry matte~ ~roduction. It recorded 

two distinct :peaks, one at 40th dey in TMV2 and 

50tn day in Asiriya Mwitunde and the other 

at 1 00 d~ ~ TJ.1V2 and 1 20 day in Asiriya 

r·iwi tunde. Accumulation of dry matter and distri

bution of various nutrients between the 

vegetative and ~eproductive parts at harvest 

were as follows. The ratio of dry matter 

.accumulation between the v?getative parts and 

reproductive parts 1'1aS 3: 1 i Distribution of 

nitrogen and phosphrous was nearly 50 : 50 

betlieen "I;he repro duc ti ve and vegetative parts. 

[n both the varieties ·the distribution of other 

nutrients ranged,from 65 to 80 percent in 

vegetative parte, ~nd 20 to 35 percent in 

reproductive parts. Distribution of all the 



nutrients put together between the two parts 

was 70 percent and 30 percent respeot~vely 

and resembled the pattern of accumulation 

of dr.y matter between the two plant parts. 
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Since TMV2 is a short dura.tion variety 

maximum dry matter production and absorl'tion 

of nutrients and their rates occured about Z.O-z.5" 

days earlier than that in Asiriya Mwitunde 

l-Thi<?h is a medium duration variety ooming to 

harvest about 20 days later. 

Though dry matter produotion and absorption 

of various nutrients when considered on per plant 

basis were more i~ Asiriya Mwitunde than in TMV2 

there were' no signifioant differenoes between 

the two varieties when considered on hectare 

basis. T~s was due to differenoes in plant 

population. Sinoe Asiriya Mwitunde is a semi 

sp~eading variety the spacing adopted was 22.5 X 

22.5 centimeter whereas'it w&s 15 X 15 centimeters 

ir.~ TMV2. \'/hat was gained by the higher yield 

potential of Asi.riya :t-h!i tunde was compensated 

by the greater plant population of TMV2 in a 

hectare. 
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The uptake and rate Qf absorption of 

nutrients at various stages of growth clearly 

indicated that there are two cruoial periods 

occurring during 35"ta 40 days and 88 to 100 

days in TI4il2 and 40 to 50 days and 100 to 120 

days in /lsir:lya 14wi, t-unde. The first pe-riod 

however is more important. DurinL this period 

rate of peak ~rowth and absorption of nutrients 

are very high. Hence any fertilizer scheduling 

should take in to'·oonsideration the high 

initial dewAnd for nutrient in the initial 

period of growth of groundnut orop. S:!.11C~ 

there wa~ considerable uptake of nitl~gen as 
',_ 

also other elements duril~ the second period, 

it is desirable to split up nitrogen in ~iO doses, 

one at the time of sowing and the second just 

before flolleri.tJS;. Spli tting is muoh more desirable 

in sandy soi~s where leaolul'l..g losses "1ill be 

oonsiderable. 

In -the present investigation exoept nitrogen. 

ph~sph~rus and potassium and farm yard manure a~ 

3{), 60, 30 and 2750 kg pel" hectare respeotively, 
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no other nutrient olOLlont \'laa supplied 

from outo1do. Part of tho mloromttriont 

raqulreQento of the orop muat l~vo boen oot 

from tho foro yard Danuro sinoe no defioienoy 

aymp'tU.r1o vore oboorved, 1 t 10 concluded 

that appliontion of about tuo, 1;'-10 and halt 

tone of ~m ya.rd mo.nura l10uld be dOD1rable. 

Sinoe Groundnut 10 n lceuoi noUll orop, it 

f1~tao cOD.oiderablo quanti t1G!l of m. trogan 

and tmjor part of n1.trogon roqu.il:'ooont 

of the orop IaUst havo b'Jon l!lot \11 th :from 

thin oouroo. 

D&'Elcd on thO' raoul to of tho prool:nt 

1nveatij/_~atioh tho follou1n,:; roeoemondntiono 

are mdol 

1. l}opendillb upon tho 0011 cond1 '\tiona (lnd 

1rriuo.t1on fuo11itioo ava.11abla o1thor ~iV2 

or Ilisir1y0, Iltli tundo DaY bo ohoaon. 

2. A dODO of 30 to 45 Itt; n1 trccen, 60 ks 

p 205 and :;0 lis A20 a.l.ong ",1 ttl e. banal npplioat1on 

of 2tT50 kg of faro yard [l£U1Ul"'O por hcctnro 

. 10 t"";cE! cL 
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,. Sp1it1nb ot nitrogen ceema to be 

d8a1rab~o but neods contiront1on by further 

field expGr1IDantation. ~e other nutrients 

Dl93' be applied at the t1l'i1o of BO~i1JlG. 

4. Under tho oonditions obtainable at 

Agr10ul tural Ueeearch Ina!;! tute Rajendranngar 

there is no immediate need for applying mioro

nu.trient elemen.ts. However" t 19 d.efl1rable 

to apply b\1JJcy' organic manu.re. 
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1I00huMIOS 

At harvest, after removing the pods 

the ws1ghts of the pods and haulms were reoorded 

a.para te~. fhe yield dn te. in respeot of pods 

and ha\tlms are presented ~n table '2. The 

eoonomics of growinG the two high yield1ne 

var1,etles, THV2 nnd Aairiya Uwl tunde, were worked 

out and presented in Tablo 33. 2hc cultivation 

expenses and the ferti11201'" levele used vel-a the 

same in both the v&l"let1eo. l{owev81; the coat of 

'i!i:lV2 80ed sown waa more than tha.1 of Aa1riya l!wi tunde 

aeed sown due to differenoe in seed rate. ZhoUGh 

Aa1r~rCl .7vi tunde l·eoordetl a hiGher 31e14 (1044 (;)li1. 

per 100 plants) more than double tharj fi'..Ya \ 510 

am per 100 plnnts) no appreoiable d1ff'orencea 

were observed in pod y1eld on heotare bania 

(2266.6 kg in ~·lV2 and 2062.2 kg in Aa1riya 

Mwlntunde). This 18 mainly due to tho wide 
. 

opno1flfJ adopted in this variety which resulted 

in 8 lower population per heotare (1975'2) than 

TflV2 (444444). 



YIBLl> DA~A REOOllDBD A~ IIill~Vml~ 

~iV2 ... S\IRIYA HWI~UUDE 

1. Yield ot Pod 

(a) For 100 plants 
(in em) 510.00 1044.0 

(b) .vel' heotare 
(kg per hao.) 2266.6 2062.2 

2. Field ot haulm 

{a) For 100 plante 
(in Sill) 0'72.0 16705.0 

(b) J!ar heotare 
(in \tUintal.) '7.2 ".2 



rJJn..A'.fIV}~ ~nZe\lilU .)J'HOn l.uwg All}) AGInIYJI. n"I-:WlffiE 
:gJiit H.L;CT.t\~ . 

~tf)U ~nta AGI,iUYJI. nifI'CUNDP 

1. Dxpondituro 
1. Coot of Goodo 

2. Cost of IIruluraa 
and fortilizors. 

). CuJ.tiY3.tion 
expanses. 

fotal 

II. Receipt. 

1. »y t:l0 o~o 
of pods. 

2. By tho DnlO 

hsulu 

1. :L,n onch 
vnr1ety 

2 .... \lnollB' tho 
vul'1ety 

ll. (-) B 

TO. fJ. 

404=00 

;66=00 

472::00 ..... .. ._.... ..... -
1242=00 ...................... 

5965=50 

111=00 

28'4:;:50 
(1~) 

2.2.9=00 

264::00 

366:::00 

472=00 ... _ .... .-_ ... ,_ 

1102=00 .......... _ ...... - .. 

99=00 

2605a50 
(1l) 
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Jlaoul to ot eo1l l.tooul:to of c011 
ruw.lyoio boforo cno~o10 aftor 

Gm~a ... • f;t.. lmaordi 
P;;. ~2I\iuLi~rt:;l. Profile crur.pln ~JV2 Aa1riya 

plot ttuitundo 
.. II ... III . - • !!~gi,_ 

Depth of oru3pJ.o O-6 t1 6-12 tl 0-6" 0-6" 

1. pli (112.5 coll 'm~tor 
otttraot) • 7.9 7." 1.2 7.8 

2. Bloctrical conauotivi~. 0.108 0.105 0.124 0.113 
(O.lnhOO (i 2;0 0.) ,. Orgful1o corbon( ~i) 0.47 0.41 0.68 0.62 

4. li1 trogOll , ~1) 0.04 0.03 0.06 0.06 
5. \fetor aolu~lo Oflltaa-(1n p.p.m) 

1) Oal."boMto - - - -
11) Dlourbon.~to 232.3 145.2 217.8 174., 

111) Ohlorido 46.7 55.7 40.7 50.7 
1v) J1Alli~t(J - - - -

v) Oaloiuo 69.' 55.3 54.6 54.6 
vi) lUJ,gnoo1un 4.2 17.7 ,., :;.2 

6. .rl.vailablo nutr1anto (ke/huo.) 
1) li 150 140 100 90 

11) l? 205 6, S4 23 25 
111) lJ.

2
O '75 225 125 105 

7. !::oU tmttu.ral. cl.aQo1:f1oat1on - Unruly 100.0 
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