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“Indin occuploes the firat place amon; the grounde
nat grovwing countrige of the world both in serecge
cnd production. But tho totel producticn when compe
ared to the acresge is lov due to the low per acre
yieldp. kack of adequats nutrionto is ono of the
rain reasons for low yicldo. Uoth macro and nmiero
nutrients ssem to be the liniting fonetors in atitain-
ing high ylelds.

Like ald othor plants, a groundnut plant also
requires the yaw food moterials conolating of carbon,
Hydrogen, oxygen, nitrogen, phoophorus, potessiun,
gulphuy, coleium, mesnesium, iron, nangansnse, gcine,
copper, wolybdsnum ;nd boron, which 1% abgorbe from
the soil and converts theu.in t0 pods anl haulm., Of
thone slenenta tho first three are mnde svailable
to the plant from the natursl cources viz., sir and
vater. The next threo clenents nitrogen, phosphe-
orus and potnesium (macro nutricnts) are vequired by
tho plant in substential quantitios. The rocaining
nine cleuonts conodpiting of cclelunm, magnesiun, and
sulphur {secondery nutricnts), iron, mangonese, sino,
copper, boron ond rolybdenum (micro nutrients) ere

neaded by the plent in comporatively saall quantity



and ore usunlly proocnt in coil in sufficient

quantity to oot tho plent roquircncentia.

It 10 woll ontablinhcqhhat good plansg growth
io ob%aincd at on opticun ratio for each plant nuty-
iont. . Any ichalanco in tho nutrient uptcoko, duo ¢o
doficiency or nom-avallability of racro nulrionto
will not¢ only produco unhaplthy planto but also
rooult in poor yield. JFurthor the doficioney of
tho oioro nutvionts tonds %o doeroace tho uptake of
tho nnero and pocondeasy nutriento and this Andurn
advercoly offocto tho finel yield. & nucbor of
caoos have booan reportod fron runy parts of the
vorld rogording er&p fallure and plent dicencos
rooulting from theo dofleciencios of pioro muitriento.
uxtonsive vork on vegoiativo and reproductive develop=
nent nnd yicld of groundnut hao beon conduoted in
difforent partoc of tho vorld.

Bouyer (1941) indicated that o orop of 1500
kiloagrana of pods por hootore rogquiros 105, 15, 42,
27 and 18 kilo—prano of H,DEOS, 320, Cel and g0
regpactively. It io abeolutoly ngceacarxy to rako
goed tho loscos by proper upe of panuros end Tortili-

gers. wxporicents conducted on the nanurdn, aspoct



at difforont placos in tho world havo rovezled that
canuring, oveathoush clocoely dcpondent on coll,
climate and nanagoncnt practicoa, is unguogtione
ably a factor in yiold and thot tho rocoracndation
of nqnurinl ochetuloo in any ared 4o an ccononde

proposition.

With all tho evailoble sclontific inforoation,
rocoareh is t0 bo undordialien in India, on the
natritional and uptnlke aspects of taoro, cocondary and
ploro nutrionts on groundnut. The rooponso of grounds
nut to tho gpplication of niero nutrients hes to be
studied in furthor detall ao the ren,o of application
variec videly accorﬂing %0 tho partioular alorent
in queotion. Turthor thoro i a narrow ranje of
concontration in vhich the crop grovs osuccopsfully.
dzeess of nlevo nutriento io cuch more serious than
oxeons of comcon uacro and pecondary matvionto ond
tho tounic offecto ore as bad ao doficioney of nioro

nutricnts in plants.

Until rceocnily, littlo attontion hao boon given
to the fact that groundnut veriotieo oxhibit marked
difforencos in autriont roguircientc. Inconclotont

roculdo wvoro often obtained in fordtiliser oxporiconts



not only betwcen two varietios ond different locali-
tloo but also at a eingle locatien for a single varioty
that is vhy 1t has been named aéﬁ}unpr@dletable legume®
Further minoral nutrition studies, in moat cazses, havo
dealt with groundnut plant as a whole only in respoct
of ylelds. Infornation on studies showing the
quantitative corxrelation betwoen the diffeorent

nutricnt elements and their requirerentn at different
stages of growth of the plant, which contribute to the
better undoratanding of plant nutristion ie scanty

in literaturo.

The prooent ptudy io an attenpt to understand
the growth and uptake of nmacro, sacondary and nicro
‘nutrientns in two high yielding varietles of ground-
nut vig., Asiriya Hwitunde (Virginia variety) and
V2 (Spanish varioty) vhich are popular in Andhra
Yradech, as no vork pseems to have been done on theace

lines for the above groundnut varioetios 4in Irndim.
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1. Gtudics of Iohi-Zultn and Tanske (1964) chowed
that tho proceans of plent nutricant uptalie verion in
difforont loealitioo ovon vith tho uce of a conmion
otandnnd culturnl prnctico petiwd, This holdo good
with groundnut, The plant growth pattorn as woll ao
the procosn of nrutriont uptalke difforo grontly uith
looanlidy and 10 & function of elirato, =0il proper-
tiocn, ampunt of fortilimer applied, varioty and cethod
of cultivation,

304l vary widoly in Shedr capacity to cupply
nutriento noceseary for tho optiocun grouth of plants.
liood s0llo contain onoush nutricnta to support tono
kind of plant lifo Puﬁ coil reloagos only & vory svall
poscentugo. For profitoble erop profuotion higher
lovele of nutrdonts arce nocdel. ¥Froguontly lov
lovels of cxop production ean be ¢$rocod 3o an inodow
quato supply of nutrionts Lromthe coil.

Groundnut boing o lesuninous plent rdght not
beo ocxpaocted to rospond to lawso applications of
nitrogon (Loghwing, 1928, Burlkhat, Leland and Collins
1942, VWeat 1942). Howover, thore io conpidorsbleo
svidenca vhich wvould irdicate that nltregen 1o
ioportant in grourdnut nutrition(Sturkias, Schultz and



Albrocht 1943-44, Colwell, Brady and Piland 1945,
Bledsooe, Roger, Comar and arris 1949 and Yrevot
1949).

The most irportant funection of nitrogen in
groundnut is tho formation of new protoplasn and
stinulntion of vegaetotive growth (Colvell, Brady
and Piland (1945), However the inoressed growth is
ofton of little benefit becausc of the correspons
ding reduction in ghelling percentago (loger
194%-44). £xcesa of nitrogon usunlly esuses
groundnut to boecone dark greon in colour, grow
rupidly producing succulant vegetation that does
not flower and fruit well (Colwell, Brady arnd
Pilond 1945). datten (1942) recorded that the
application of nitrogen on fairly fertile soil
delayed tho maturity and reculited in grouridnuts of
low quality. uhile lack of nitrogen in the groundnut
plant results in etunted growth, yellow Zoliege,
reddieh colourstion of gtem and few nodules on
the roots (Burkhuat, Leland and Collins, 1942).

Lrishna Rno (1962), made certain investigntions
on the mineral nutrition of groundnut by the mothod
of follar diegrnoeis. He concluded that the higher



intenscities of nutrition of groundnut crxop wes
ascocinted with higher yields. The criticel foliar
volues may be token to be 3.233, 0.495% and 1.87 for
nitrogen, phosphorus and potassium reaspectivelye.

The nitrogen, phosphorus and potasalun content of \
the leaf seonms to decrense with sdvancing age of the \
crop and 20:40:20 pounds per oore of nitrogen,
phosphorus and potassiun were found ¢o be the opticum
doso for groundnut in sandhire Pradesh.

Douyer (1940-41) concludod %that groundnut
removes o good quantity of niltrogen bubd cooparat-
ively little phowmphorus. Since groundnut has a
relativoly low phosphorus requiresonta. an fuog
younger geedlings way sone tires develop phosphorus
toxdeity (York, 1952),krichna Rao (1962) reported
the eritical foliar velues for phocphorus as (.49,
The 3P ratio touched the value 16 and about 155
nitrogon and €05 P205 wore found nainly sceumulated
in the kernels.

Phosphiorus is nlso a foetor for growths It
increases the planto vibur and favoura thoe
forration of rodes and sotting of fruits. Harper
(1920) and Pate {1931) obmorved that considerable



quantity of phoephorus was otored in the fruite and
geedns hence defficiency will adversely afioet the
yield and oigoe of the seedo.

It 10 a well known f£act that groundnuts are
eopecially heavy foodors of potasolunm. It largely
gocurs in the plants ag coluble organic and inorganio
salta. Thouzh potacsium 1o absorbed in rolatively
large acount, the yield rogponaes due %o it are ofton
vory small or nogligiblo evon on potasoium doficiont
soila. In fact groundnuto appear o be quite unigue
in their ability to abpordb potassiunm and noke gatics
£actory growth on soils, so doficiont An awnilablo
potansium that rony othor oropso would f£ail 4o grow.

Vhen potiaegiuw i doficlient in tho plant, the
potasaiun fron the oldor partc ie transporied to tho
actually growing reglions where the demand is roro.

Caloium Zertilication in groundnut rocelved
much coro attension in the pacst. Several vorkerns
like Burkhat, Leland and Collins (1942), Hill (1947),
Roger (1948) and Lochovor (1966) observed Tavourable
rogponoe 40 caleiun. It 1o oboorved that legunes
rerove lerger quontitles of caloium f£roo tho ocoil.

A normal nondepurminrous crop celden takos Lrom tho



8011l over 25 pounde of caleium, vhere as

e leguninous crop often removes 100 pounds or

core, Jonsa (1955) regarded a soil containg lime

ag sulfable for the cultivation of groundrut. loot
o %he caleium of the plants occurs in the foliage
and very little io found in the seed. It is found
izwobile ss orystals of cnlicium oxnlate in the
plaunt tigouesn.loot development and growth in grounds
nut 18 associated vith the line nutrition.

The importance of mopneg-iun hes been under-
ostinated until now, oo it i present in smaller
proportion with the micro nutriente. It is the only
metallic constituents of chlorophyll, a deficiency
of which in the soil may leed to slowing down of
photoayntheals and to chlorosis of leaf, A large
portion of thip element ieo carried in ths green
foliange and there is considerable amount in the aeed.

Sulphur 1s reported %o have specinml signific .nce
in the nutrition of groundnut. It is absprbed in
large amount by the groundnut plants. Its require-
ments ars often s#a large as af phosphorus,

Por good plant growth iron is easentisl, withe
out vhich plants become chlorotic or yellow. In
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groundnut it io pracent in pmall acount antl is quite
Acrobile in grovwin; plant.
lollazzue {1962) hne roported that mansaneso
i cocontinl for plant grouwth. He found that
lejunoe oppoar Lo bo nore soncitive to a deficlioney
of panganoco than tho non=logunos. Ho furthor otated
tha$ legunos upunldly contain the leaatvaﬁounﬁ of
nanganose and grooocos the grontest arount. Lavoquo
and Bolleoy (1956) weported that for groundnut grown
in gand culture 110=440 p.p.0. vas the interccdiate
rango for nanganoce. Roxicity Syrptono appecar at tho
range of 890 %o 1090 p.p.n. landal & S.oha (196G4)
vorking in Bihar roportcd 313 p.p.n. in groundnut.
Honganege ip required only in gnell quantity bocouso
plante aro pbleo to uso DADZGNOSO OVer and OVOYs
Doficioncy of menganoooe in groundnut zrosulis in
chloxronin of plonts, dofoliation, loss 02 vigour and
lover yioldo (Doohndri, 1961). |
Planto unc only a very croll amount of cinc.
A cortain lovel of avollable cince muat be maintoinod
at all tinoo for good exop production. Gopal Krighnan
at al., (1908) conecluded that arong trace olenontas

pine and boron appopy %o bo Coro nooded Ly groundnut
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orop for ivproving gonorsl grovth and yield
rocpootively. According to Dear (1954) fdme
in plonto normally rangos between 25-100 p.p.n.
aond vhen its lavol £alla below 25 p.p.il
defliciency may dovelop. OChopran (1966) roeported
that in moot cropo leso than 20 p.p.n. in dry
opatdor of leaves indicates deficicioy ox
approachin  deficioncy of cinec. Jomes (1457) had
ghoun thot sine wan concentrated in pilants whers
grovth wap groatost such as loaves, shootn, tips ate.
Uoppor reguirecentc of ¢ roundnut plant le
vory small. Ll & Subba Roo (1955) ropoxted that
the leavos of careal had shoun tho paximun uptake
{avorago 19 p.p.n.) of copper, while lorume minicun
(average 12 pep.d.). ieclkanten & Hehta (1962)
roported coppor valueo ranging betwoon 9.5 to 17.9
PP TOX 1OSUNET
Boron occuro in oot plants in soaller quantity
ran, ing upto 200 p.p.n. HeHargue at nl., (1940)
reportod that in lc uminous planto boron raguircronto
vers three tires rore than corealo. Yhin was furthez
confirned by unsell & Brown (1943). linistra (1956)
pave a erdticcol vaeluo of plighitly abovo 0.005 p.pei.
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-Eoron in some woy onnbleas the plant to absorb
pore calcium and there is little tranafeyx of
boron from old tissucs %o youngoer growing perts
(Colling, 1954).
Folybderur is cgpoecianlly important in legunes
for nodulation end nitrogen fixzation. Plant (1950)
raported that the leaves of lcgumes contain the
paximun apount of nmoiybdenunm the averase being
1.27 p.p.nta He reported minirum values for gencral
plant grouth as 0.12 p.p.x. Holybdeonum deficiency
was also roported in groundnut. Vhen a spall
acount of molybdenum wae applied to the soil
tho folinge of the groundmat plant turaned to o
dark groen colour and the ghort growth was inc-
craenged by ito addisvion to nutriont solution.
Turthor it inereased herbage, dry matter, number
and weight of nodules and nitrogan content in leaves
and yield of unshelled nmuta, in Senegal (Rill 1965).
Uptake and translocation of nolybdenum by plent
rooto indicated that 1% at first enters the lower
older lsaves but the dbulk of molybdenunm is concon-
trated in the young groving orgens of the planta.

The uptake ani tronsloocation of wmolybdenun procesd
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nt a sufficlent rate throughout the plant;
heonce polybdenun ip a plied elther to tae
roots or to the foliage of the plant (Ilinnda 1964)
but seed treatment with rolybdenun was suporior
to Zoliar application (Parker and Harris, 1962,.
iowotny ot al., 1965), an seed treat-ont
increased gymbiotic nitrogen fixation batter
thon foliar anplication (lowotny ¢t pl., 1965).

Abporption of nutyriunts in groundaut 4o
sligndly different From othor cropo. Jeas.des the
noxal and wsunl absorpsion of iong Lrom the root
a conpiderable crount of rolsture and nutrionts
are nleo obeorbed by the gynophores (Duvkhat and
Colling 1942, uJledsoce gt pl., 1949, Potiit 1898,
Reed, 1929, irddron, 1919, Brady, Reed and Colwell,
1948). It has clco boen chown that pegs ernd deve-
loping Trults do absord sone mineral elenanto.
(Dledsoe Roger, Comar and Harris, 1949, Buxkhat,
Leland ord Collins, 1942).

Burkhat, Leland and Page (1941), Brady, Reed
and Colwell (1948), Colwell and Drady (194%) indi-
catod thet to obtain the moot bereficial effecto,

ino nutrient mugt be gpplied o the zono of frult
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formation rathox than o plant rootn. Flacorond of
cortoin fortiligoro like cupor phoophate too cloco
%o the coodo at planting ray rocult in Anjury
(Batton and Cupdnso, 1946). Harrio (1947) roportod
thad yieldo voro inereaced whon colution woo uscd
in the fruiting nodiun vhilo, Drondy, Rocd and Colwell
(1948) foiled to got a faveurablo vosponsc. 1%
vag algo cshown thoat s (Vander, 1914) P72 cpa
rodio actlva cobolt (Horrio, 1949) arc aboorved in
ennll guontitioo by the dovclopins fruld ond
tranglocated %o othor poarts of the ploant,

Blcdcoo, Rogor, Conar ond Harrio (1949) found
0345 to bo cewWvely oboorbed by the oholds end secdo
of doveolopin: fxulto with pone roveneat 0 oshor
parts of tho plants wvhon tho 1obelled cat? voo
appiicd to tho £ruiting pmediun, convorsoely when
0&45 wvao annlied $o the vooto of the plento o
onnll quantity of lobelicf crlelun wag Fourd in
tho sholl; but novor ©ore than $raocoo could be
doteetod in tho occcd of dovolopins £rulto,

I% ip both irmportant ard intorosting Yo
invooticnto tho behaviour of tho nutrlonts which
aro obearbed by tho plesnto at variouo otegon of

growth. %Tho otudy of niero nutriont rogquiroronto
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of groundnut erop has reeeived very little attention.
A gurvey of literaturo shows absence of inforcation
on eithor the contont or thoe funotions of thosoo
elenonto at differcnt estoges of growth in the
groundnut plent. AHAn early o 1941-42 Douyey
studied the abrorption of nnjor nutrionts by groundnut.
Ho studied the eboorpiion of nitrogen, phosphoruo,
potassiwg, caleiur ond mmgnesiun dividing the orop
trowsh into threo cain phagee, vig.,

1. Initial phage (Lrop Sowing to 30th day.

2. 2hace of inteuse growth of vogotation

(£rom the bogining of 2nd month 1o the
bouining of fruldiny poricd).

3. Pruivin, phage.

lle concluded that thoe groundnut plant rccoves a
eonpidorablo gaownt of nitrogon and litvie anount
of phosphorug. S%he growxinut absorbed tho entire
potasaiun regulrcoront botween the 40th vrd &0th
day o i%o growth and thoro was practlicaily no
further abeorption duvdng tho fruiting phose. The
aboorption of potnuoium durin; tho initial phaoe
Qan about 12 kilo-granms por hectave and the intense

ebsorptive take place during 40th ond SOth day.
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Unlike potosuiun, nclow abgorption of crleiun continued
oven durin: tho fruiting phaso. He obperved eindlar
trond in roopoct of pagnesiun, '

Provot (1949) otudied tho nineral nutrition
of groundnut in o field experirent with asnd without
Lortilicer inrelnti n to ito oyelo of growth. He
indicntod tho irportance of nitrogon in nutzrition
vhere ao phocphate nutrition reralns at a low lovol.
Ho furthor indicated that nitrogon and potapelun
nutrition are clogoly corroclatod with grouth.
In the eage of coloiun on the contrayy, aftor tho
61at déy tho ecclceiun contont in leavaos dnerconced
undfornly up to the ond without choving any diffcrencoe
botwean tho gorico with and without Lorvilicora.
Ho has orphaciced she ioportance of the nitrugen
in the nutrition of groundnud. Ho hao indiccted that
rolativoly laorae %p&ﬁﬁi%iﬁﬂ of nitro,on are tranclocow
tod fron tho loavoo to the developing f£xuido,
suggenting the irportance of nanuring the groundnut
plant at a high lovel of nitrogen cetabolisun prior to
the fruiting phape. Laochover and Feldchay (1961)
in Iorael indicatod that there ie a eritienl poriod
in tho 2nd conth aftor coving tho grouninut crop whon

‘nitrogen and potassiun roquircuento ara hichorg

PROPERTY OF
A. P. AGRICULTURAL UNIVERSITY
L:3iARY
COLLECE C* AGRICULTURE
RAJENDERNAGAR.
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thuo localicod coll doficlsencies in nitvrogon and

potasoiun would account for the lowver yiolda.
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1. LOQARION

The twvo worlstics of groundnut orop undor'
atudy woro raiced in ¥ield Ho. 135 locatod at thé
Agriculdural Rogonrch Ingtitute Rajondranagar,
Andhra Pradoch (18,59%H latitudo and 534 n.
altitude) durlng Janunry 1970 - July 1970.
2 Badu

The oxporicontal plot 4o located in o lovelled,
woll~drainod sandy losm area, typlenl of chnlka
type.

The coil in roddieh brown in colour, glightly
aikaline in roaction (pﬁ 7.8 %0 7.9), norual in
goluble palt contont {i3.C.0.12 pdllichoo/en O 25%)
pediun in orgenic caxbon (0.473), high in availablo
2,05 (63 kg/ha) ond available 120 (375 kg/ha)
contont. Limo concretion ave not ceen on tho surface
and in the pub goll. The analytleal dota aro furnished
in Appendix, 1.

Dotails in rocpect of rain £all, teoperature
(both maxinum and ninirum), ovoporation ord oun
chino hours recorded during tho orop poeriod aro

furnished in Appenddix. II.
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4. PIGTS ALD VISBAGES

Tho erop von foairly froe £ron ponto cnd disowmsog.

Prevontivae moapures wore tzken esaingt the
attack of grubs eto.

4 pild attack of Tikks leal opot disense wde
noticed at the tine of harveat but no oulphur dusting
was doue as tho experduent was on the untake of maocro,

sacondary and plero nutricnts.
e HaARJRLILu DAL LTt

' (i) hg%ﬁﬂ!‘sgo

o erop was sown as a bulk crop.

It woo replicoted four tires with a gross snd ned

plot olze of 1/200 and 1/250 hectare raspootively.

Tho lsyout plan indiecatin; the

othor detalln 10 oncloged.
(11) Yeoxistien,

Two varietion of groundnut TIV2
(sponich varicety) and Asiriya lultunde (Virginia
vardoty) wero cilocen Jor thio study,

V2 vae originolly ovolved at
Pindivanun (Tacilnadu) in 1940. It 1o a on early
maturing (110-115 doys) bunch variety. %he

Iateral branchoo are nore or lecs uprijht with



taller contral portion. The nuto cro oomll in cleo
yith cnall round kornel covored with light rony
coloured okim. It givos e cholliny percentngo of
obou$ 725 and o4l content aboud 495 (Phattel and
Ginsh 1960, Z.C.0.0C., 1961).

Aoiriye Fuwitundo 43 an oxotic high
yiolding variety ovolved in Tanganiyaka {South
Afrion) and introduced fron Tonsania in 1966 by
the lintiona) Sgedon Corporation, I% haos been Lound
guitable for the robi/cummer coason in the couthern
ptatos of Indin. It 1 o late caturing (135-140
days) soni-pprosding or runner type varioty, sult-
ableo for both xainfed and irriguted conditions.
Thio io chortor in duration than tho coprecding
vardetios. Who lateral branchoa tend %o bo core
prootrate vith crodler centrel portion, assuning é
sort of bov shaped pattorn, with profuco bronching.
Tho nmute aro comporativoly biggor than THV2 in sizo
and often contain throe goeded pods having biggor
kernol covored with dark vooy ckin., It givos a
shelling porccntege of cbondt 80 and oil contont
about 56.5%. It ip nosociatod with cocd Qorcancy
of about 30 deyo. The varivily ie rocistant to
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aphids and tolaerant to tikkn (Kulkarni, 1967, Maini
and Repanapuethy, 1969).
(114)

Honuriol schedulc es recommended and
folloved 1o given belovi-
N = 30 kg/hn. opplied as amonium sulphate.
7205 = 60 kg/ha. applied as supor phosphate.
120 = 30 kg/ha. applied as muriate of potach,
‘“no above fertilizers were applied ovor
a bagnl drossir: of 25 cart louds of I, ¥, I, per
hectare.
antire dose of nitrogen, phosphoruo,
and potoesiun wes applied at the tino of sowing.
(1v) spaeing

The spacing adopted for theoe varieties

YaBte
Row_to _xov. Elant to plont. Populntion/hno.
vz ; 15 om 15 on 444444
Apiviyn Dwitunde 22.5 on 22,5 cn 197532

6. PLILD ORJAWTIONS
( 1) 5

FPorm yord monure at the rate of

25 cart loads par haotare was applied and the field
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voao prepared thoroughly by ploughing tuies with
mouldboard plough and once with country plough
followed by & harrow. Tho field was laid out
in to the plots, drainage end irrigation channela
vere provided as shown 19 the layout plan.
(11) Seodn pnd nowing

Earnels from tho healthy podes
vore treated with Capton at tho rato of threo gron
per kildo-gram of kernel to protoct against seed
borne dicecses.

Jowing, wno dono on 22-1=1970
by hand dibbling as por the spacing centioned
above. The fertilizdrs were cprend uniformly iﬁ
each plot and mixed well before sowing.

(114) Goxminntion

Jue to very low teuperature
praevailing innmedia$ely after sowing, sprouting
vans slightly lates ﬁut the gernination was good
(93 end 985 in gpreading and bunch types recpace
tively).

On the 20th dny after sowing,
thinning and gap £illing wore done albwing only
one goedling por hill.
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(iv) Inter culddivetion

(lean cultivation ias vory essentiol
in groundmut cultivation. At the 20th day ege of
the crop, push hoe wan run in between the lines to
recove the weads and to onrth up.

land weeding wan done on 20-2~-1970
(30th day) followed by second hoeing on 25-2-1970
(35th day).

vecord hand yaeding was done on

22=-3=-1970 (60th day).

(v) Lrpigetion

. Rhe crop was Srrigeated as and when
Zound necegsary. In ell 12 and 14 irrigation vere
given to TWIV2 and Asiriya Fuitunde respectively
during the entire crop oyele on the foliowing dates
22=1=T70, 30=1=T0, 10=2=T0, 20=2~T0, 28=2=70, 8=3=T0
20%3=T0y 30=5=T70, 12:4=T70, 20=4-T0, 28«4~70, 15=5-T0
26=5=T0 and 8-6-70.

(vi) Grop nroteotion
Rogar ot the rate of 20 milli-litre
in 9 u't.rea of wator was eprayed twice at mi interval
of ton days on 24«3-1970 and 3-4-1970 respsctively.

fhe orop was healthy and free from pests erd diseases.
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(vi1) Hapveasing
TIV2 and Asoiriya lhvitunde were
harvested on 20=-5-70 and 10-6-70 respestively.
The earmarked yield rows belng harve;ted soporately
fron each plot. Pods were stipped ssparately for
each plot, aleaned and the fresh end oven dry

waights racorded,

Te JAPPLING
(1) Joil sapples
»0il samnles ware collected fxon the
eurfoco and sub soil layers before application of
panures and fertilizor and eowing and from the
surface layer aztef'tha harvaest of tho oxop.
The esnples were alr dried, prapored
and passed thyough 0.2 nm. slove end analysed for
soil reaction, electrionl conductlvity, totel and
available nitrogen, available phoaphorus and, potassium,
calolum and magnesium,
(11) Rlant seoplen
Whole plant sauples were collected,
both for macro and micro nutrients analysin, from eanch
plot adopting destructivo sampling technique, starting
fron (10-2=-70) 20th day after gowing at regular
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intervals of 20 deys. <Jen plants wers coliected
in the initial stnges from ench plot, in subse~
quent stages till harvest dhe number of plonts wore
raduced to five.

Semples proposed for tho analyais .
of macro nutricnts and boron were cleaned and
weighed after removing the roots. The sarples
wore then drisd in an electrical oven at 867
for forty-eight hours. Theo dried sauples were
weighsd and processed initially in macro and
finally in micro grinder tYo have a fine powder.
This was taken for chemicel analysis.

tamples for the analysis of micro
nutrients wore thoroughly washed with distilled
vater and then by 0.3 H rediptilled hydroahloric
acid followed by asnother washing with distilled
and redistilled water. The eaumples wers air dried
and then dried rapidly in an electrical oven at
80% for forty~eight houré. Theae samplaes after
drying were powdered in agate mortar and peastle.
HMetalllo contamination was avoided Aduring this

processe.

8, METHODS OF ANALYSIS

The methods of analysis followed were those
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rocorrended by the Ascociation of officlal Agricule
tural Chonioto (1955), Piper, (1966), Snell cnd
Snoll, (1951), Sandell, (1951), Jackgon, (1958)
and Unitod Stato Doparscent of Agricul ture Hond
Boolk Ho. 60 (1954},
(A) Soil Apslynig
(1) Dpinturo porconteso
l.oldsturc content of tho coll wasg

detornined by dryingda woighod quantity of coil
canplo in an olectrloeal oven at 105% t111 conotont
wolugh?t and tho loos in veight wao coleulatad ﬁa rroioturo
porcentage (a.U.A.C. 1955),

(2) il Reaction

| Tho pH o the soll was dotornined

in 1:2.5 coil water suspenoion, using Beelinon pH notoer.

The 3.0, of the soll was deternincd
in 1:2.5 goil water oxtrzct, using solubridgo
(Toochnival type),.an deseribed by Piper, (196G).

(4) Qxzonic onrbon '

Organie earbon wag dotormined by tho
wot digention mothod of Walkloy and Black (1933) ao
doseribed by Piper, (1966).



Availoble nitrogen in spil waes

determined by alkaline permanganate method asg
desoribed by Subbaish & Asija,(1956).
(6) Ayallable phogphorup
Avallable phogphorus was astinnted
colorometrically by Olgen's method as desoribed by
Muhr g% pl., (1965).
(7) Awedleble potaspiun
Potaneiunm was determined by feeding
the soll watur extract direotly to the flawe photo
mater aftor aujusiing the 1gaﬁrumant with suitable
potaasium standards.
(8) Cation exchange capacity of tho soil
“ho C.4.C. was deterulned ag per
the methed desexibed by Jackson,(1967).
(9) sdater colubles
1. Andongk Carbonate, bi-carbonnte
Chiorido & Sulphates were determined in the soil water
extract as Ceseribed in U.3.D.4. Hond Book Ho. 60 (1954).
2. Cations Caleium and Magnesiun
vare analysed in the goil water extract as described

in U.ﬁ.n.ﬂ. Hand BOOR Roe 60 (‘968)0
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(B) Buall sl ni.Y 0113

(1) det Dinoation
liat ashing, nethod as doscribed by

Pipor (1966) was followed for aching the plant sauples
for deternining both nmacro (except nitrugsn),
sscondary and nlero nutrients.
(2) Bitrocen

Hitropgen in plant tissus was estinated
by the nmicro kjeldhal method outlined in A.U.4.0C,
(1955) and furtheor wodified in Technicnl Report
Series Fo. 29 Laboratory “raining Manual on tha_
use of Isotopes and Radiation in soil plant relation-
ship Research, Intexnationsl Atoulc tnergy Vinna
{1964).

(3) Phosphorus

Phosphorus in plant sazple was estinated
by Venado~-nmolyvdo-phosphoric yellow colour mothod
in nitric acid wedium ap deseribed by Jackson (1958).
Zhe intensity of the colour whas read at 470 mu wave
length, usin, a blue Filtor, on a Klett Surmerson
photo~electric colorinoter.

(4) Potangium
Yotassiun in plant sanple was deter-

mined by direct feoding of the aliquot of the extraot
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to the Lorges' Flams photometer after sdjunting

the inatrusent with suitnble potuopiunm standards.

Cnlotun and maginosiun wero dotercined
by the Verasenate mothed after precipitating and
renoving thoe intorfering netals.

{5 sudphur

suiphur was dotercined gravimetrically
as bariun gulphato as deseridbed by askineon at sl.,
(1993} .

(6) iron

Iron wao det roinel Loddowing the
AUl method widon woria in ptrongly acid solution. Zhe
intensity of brick red colour was rond at 480 ou
wave length, usin, green filter on .ottt Lunmerson
hoto elvetrio colorimoeter.

(7) bonganose.
tanganeso was deterrired by potasium
poriodate ret.od, whe.oein The " wap oxidised to
Mn04, by poinspiun poriodste fairly rapidly in hot aocid
solution. %he intencity of the piuk colcur doveloped
wan read usin, o greon filter (480 mu) on a Klett

Surnerson photo electric colorimeter.
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(8) Zing
Dithicono nethod which 10 suitable for
colorinotric eotinntion vas followed. %Yhe colour
intoneity of the grey layer of sinc dithizonato was
rond upin; the groen filter (480 nu) on a ettt
burmerson, ¥hoto-oloctric colorinotor.
(9) Cenper
Coppor wao dotorninod adractly by
the carbonnto method further rodificd by Cheng and
Bray (1953). “ho intonosity of the colour déveloped
vas reoad, ucing thoe blue filter (440 im) on ithe
hlett Sucmorcon Photo-olectric codloritiaver.
{10) Boron.
Carndne wothod ao desnribod by
Hatcher und ¥ilcox (1950) was followod for the dotsr-
minaticn ¢f boron in plent scamples. Who colour intonsdty
doveloped tao road, uging the groen Zilter cocbined
with ono fold of yecllow paper (585 mu).
(11) Lolybdonun
Lolybdenun vac deotornined followin: tho
«CJ nothods Tho cherry red colour of No-ChB3 complex
Buitcblo £or colorinetrie work ig extroceted using the
exsractants nixture proposed by Johnoor ard Arkly (1954).
The colour interuity vac read ueing tho blue filtor

on ¢the «lott Gunnerson Photo-oelectric colorinoter.
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Uptale 0oF nutriontc by the groundnut plant in
rolation to ite growth wos atudied in the progent
investigation. Svwo variotlies nanely &GiV2 and dslriya
Iwitunde wore ochoscn for the study. Vhole plant
sarplen collected during tho difforent ateges of .
growth of two wvordeties of groundnut crop were
anglysed for nitvogen, phogphorus, potaspiun, caleiun
pagnesiun, sulphur, iron, oanganese, clinc, copper
borﬁn ond nolybdenun, Orly tho gbove grxound portion
of tho plont wao congidored for the purpoce of this
otudy. &After foruntion ¢f podo the vholo plont
included the podu also. Vegotative (Htem + Loaven)
and reprofuctive (Podo) partso coldlooted at hnrvest and
20 dayo prior to harveont woro enalysed separatoly. “he
oven dry weights of the vhole plent at difforent
atages of growth end tho pods at interaelinte and
finnl stogos wore vecorded.

(1) b WART . BPRODUCTION

Fhe data on total dxy matior produced at variouo
stoges of grouth of both the vorietien, i.e., ThV2
and Agiriya lwitunde are given in Table (1).
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I¢ 1o seen that total dyy matiter accumulation
incrcesed wita incroosing age of the orop inm both
thoe vardeties of groundnut reaching the woximun
at harvest,

She dry'mattar ﬁroducad during tho scedling.
phagae, which rapraesents tha initiel phace (e.f.
Bouyer (1940-41) was vory low in both tne verieties
(11.5 and 31,3 ¢n par 100 plents). This lovw dry
mattor producticn was in keeping with the phise
wviiore gorimdnnted peedlinge at the firot irstance
utilice plant food mnterials storod in tho cotyw
lcdono and tho dovelopnent of rooto and the
vigour of tho seedlingn are such ag rot to contri-
bute to high dry matt r production.

Fhore was o stecp rice in votal dry matter
producticn frorm the 20th doy onwards till about the
28th day colnciding vith the entire phane of intense
vegetutive grouth ard aarliér part of the fruliting
phaoe in both the vorictiess I¢ roned between 100:2
grn %o 1210.4 oo per 100 plants in tho cane of T.W2
and 400.2 gn to 221044 gn por 100 plants in the caso
of .wiriye lyitunde. The incvseapge in $ho totel dry

patior production nfter tho 88th doy was not cignificant
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in tho case of V2, I% vas comparatively more in
Agiriya lMwitunde in keeping with 4ts overall groeator
production of dry mattor.

Tho total dry natter production raecorded
a swiden incrsase during the perivd of pod
forcation and post tonder pod formation in tho
case of WV2, fhe total dry natter at the
tine of harvest vas 1699,0 gn por 100 plents (7551.1
kg/hae.) in {he case of WIV2 and 3365.4 gn/100 Plants
(6648,04 kg/hae.) in Asiriye lwitunde, The sudden
increane (488.6 gm por 100 plante) in totel dry natter
production durdng the lant 32 doyo of V2 wao nainly
due to production of podo. 3imilar wano the case with
fsiriya Lyltunde vhich produced 963,1 gme pox
100 planta during tho last 40 days.

Though tho total dry mattor production in
tho ocuce of asiriyas lNuitunde followed a pattern
alwogt sinilnr Yo that of TWIV2, tho increase in
dry pattor production aurin;, the phaso of intenge
vegetntive growth and part of the fruiting phase
was spoctacular and of a high order.

Tho total dry natter production wvas corpas

ratively higher in tho case of Aciriya Lwlitunde
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ot differont ostogos of its growth and at the end sleo.
At the $irce of hervept tho total dry matter produced
wos 33565.4 gm per planta.

dry matter production ol vegetative portion
(leoaven + aten) wao somewhat sigroid in pattorn -in
both tho varisties. Zho pattern of to%al dry natier
scounulation in both the varietics was alrogd
olmdlor.

(D) _ b TaTs.R 08 POD

Dry mattor preduction off podo were recurded
at the 100th and the 120th day in GWV2 and
120¢h day and tho 140th day in Asiriya lvitunde.
Thoro vas incresce in dry muatier production and
paxioun wos recorded at harveoat in both the warietiea.
TIV2 produced 418.6 gm. of dry pods per 100 plants
vhoreas dslriya Nwitumie produced nesrly double
(635.1 gm of ary pods por 100 plants) thov of T2,
The high total dxy matter production and production
of dxy pode in the cpee of Apiriyu livitunde was due
to the very high ylelding nature of variety corpared
to Wiv2. Further it 4o o longexr duration ﬁpréading
variety. aho toial dry matte. production oX pods of
at harvest wan 2749.3 lkg/haec. & 1649.59 kg/hac. by
WiV2 and Asiriya lwitunde respeciively.
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(2) COLPUBT L0k

WIRT 360 GBS
Avero:jo percont content of various nutricnt
elonento in tho whole plant at differont atogos of
grouth, ceparately for vegoiativo (choots) and
reproductive (Pods) ports of the two variotios of
groundnut is furniched in tobles 2 %o 13

(a) lACI0 LUTRL..LT3

1. HAtrogon

It 10 pecn that duriny the intltiel
phace (20 derys) the coedlings, belng oxelusively
dapendont on tho nitrogen conScent of tho goed and
partly on tho coil nitrogon recorded lov nitrogon
content (3.32 and 3.61 percent) in boih tho vorioeties.
&% She 35th and 40%$ day the wholo plant nitrogen in
2HV2 snd Aciriya livitunde vao paxitun. This
incresoe in nitrogen contont nay partly bo Guo
t0 the dovolopont of root sysiten and partly due
<o abéorption of gyrbiotic mdtrogen foracd in the
root nodules which had developed by that tire.
Fron tho 35th doy onwarde i.oe., Qurin; thke intonco
phase of vegotation (Bouyer, 1940-41), thore was o
gratdual decreasas in the whole plant nitrogen fron

4.2 %0 2.3 percont in TWIV2 and 2.34 per-cent in
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Aodiriya lhiltunde. Affor the 8Uth day, whon tho podo
foriod anu started developins in tho coil there uno
8 ali ht increzse in thoe wvhole plant nitorogen
contont till hazvoot in both tho variotiea.
Absorption of nitrogen by the vhole plant
continged oven aftor vhe ceseation of the
voegetntive phnge. Tranolocation of nltrogen
fron vegetative parta to reproductive parts
was cloarly soon £rot tho desconding trand
in nitrogson content 67 vegetative ports
{Ssom + leavos) and inowcace in nitregen
conternt of pod in botn the wvariotios.

+he wholo plant nitrogen contant off Loidriya
lwitunde was ecocpuratively highor than that of TIv2
at varlous otagoc of growth.

(2) Ehogphorug.

dhe troand of poreventego phosphorus sontent
wao oo or lese ocicdlar 0 that of nitrosen but very
louv in content vhen corpered with nitrogen.
Bouyer (1940-41) siso roported low lovols of
phouphoria in groundnut.

%he phosphorus content was 0.36 pereent in

[iV2 and C.37 poreent in Aciriya Mulntundo during
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thoe secdling atage and roached o maxirum of 0.39
pereent in TMV2 and 0.4 percent in Agiriyso Rwitunde
at the 35th and 40th day respeotively,- Thoreafter
the percont content of the whole plant recorded

a gradual fall upto 88th doy and 100th dsy

in tho case of WIV2 and Asiriya lviftunde reo-
pectively. #ftor reachiny o nirdmun the peieen-
tuge of phosphorus increased and atinined nesxly

the sane lovel as 1% was at the 20th day in béth the
varietiea,

The percentage phosphorus of tho whele
plant at differcont otagen of grovth wos nearly thoe
oae in both the varietien under otudy.

The N3P ratio in reopoot of contonto during
the initial phase was 9.2 and touched the vulues
11.05 at the 35th day in tho coce of HiV2 erd
grudunlly decreased 41X harvest. 4 afodidcr
trend wan observed in the caco of aAsiriya Iwitunde

nlso (Highest ratio of 10.%5 was recorded at S50th day).

The porcentage potaosiun of tho whole plant
recorded the hijhest value (1.90 porcent ot 35tn
doy and 1.98 percont ot 40th day) in the ccee of
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LiV2 and Acirdye Vuitundo recpootively therce
nftor thore vas a gradusl f2ll up to horvest.
Lovoot potagoiun content wao rocorded at hurveot
by buth tho vorietios (1.4 eond 1.38 porcont).: Such
Geclining trond in potageiun contont vas obsorved
in coysboan by Togori gt pl (1955).

Thouwgh tho potasoiun consent in aciriya
Inddundo vas high durdng ¢the initial and
" vegetativo phogoso, but no approeclable diZfaronces
wera rocorded av harvnéte Yotaosiun contert in
whola plant incresced with the age of tho crops
in both tho verieties. Aciriyn Nultunde ped recorxded
higher potossiun valuo (0.99 and 1.02 per cent) vhen
conpured to V2 (0.88 and 0.95 porcont)e. Tho fih
ratio was mazimn (2.4) at 35th day in tho case of
W2 and 40th day 4in Aciriya Bwitunde (2.1)¢

(b) 2uCULLRY SL:10N23,

(1) OGedeliun
Tke ocnleiun contont of the vholo plant

vag (1.48 ard 1,52 percent) at 20th doy in TWiV2
ard Apiriye hwitunde rospoetively. IHighost ocaloiun
contont wan recorded at tho 40th doy 1n.hoth tho

varioties. “Yhorouftor it rocorded a deorcusing
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trend in the case of TIV2 11l harxrvest except
at 88th day vhen it waas slightly more than 88th
day. & Giﬁilar trend wos observed in the case
of Agiriya HMwitunde also.

Asiriys FMuitunde recorded comparatively
higher values of caloiun content of whole plant
vhen compared to THV2 and this trend was kept up
during all the stages of growth.

The whole pod calcium content showed a declining
trond in both the varleties. THVZ recorded higher
whole pod calcium content than Asiriya Fuitunde,

The Caskx ratio vhich governs the weter balances
in plants was 0.9 and 1.0 in %HV2 and Asiriya Hwintunde
respectivelyl

(2) Hegnesium

‘fhe Magnosium content in the whole
plant during the initinl stage (20th day) was
1.33 and 1.50 percent respectively. Haximum content
was recorded at 40th day in both the varities
(1.6 and 1.61 percent). From 40th day onwards
there was a gradual fall in the nagnesium content
of tne whole plant in both the warieties, but a
slight increase at the T5th deay in TV2 and 80th day
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in Asiriya Fwitunde. Lowvest values of 0.90
percent were recorded at harvest in both the
varioties.
Asiriya kwitunde recorded higher whole
pod ragnepium content when compared to IIV2.
{3) SBulphur
Ai.ong the secondaxy nutrients
sulphur is required at lower levels, Tthe
sulphur content of the whole plant varied between
0.4 and 0.77 percent in W.V2 aud 0.6 and 0.83
parcont dn asdwiyn Hvitunde, weaching a peck
value of 1.10 aud 1.20 percent at 66th and 75%h
day respsctively.
Asiriya Fwitunde recoxded sliphtly
higher osulphur content during the diffexent stoges
of growth.

(@) REICH RUTRT. LS.

(1) Ixon.

There wao & gradual fell in whols
plant ivon content from 40th day in the conee of
T2 and Asiriya lwvitunde which continued till
harvest taximun veiues of 29% & 302 pPeDeMe

was recorded at 40th day and the lowest vuluo of
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15% end 173 ppn rocpocetively at harvant.

dhe whole plant iren content
was slightly higher in tho case of Asiriys witunde
8t various sitggec of growth end even at harvest.

Zhe wholo pod iron aleo rocoxdod )
g declinin; trend at harveot in both the verietlos.
Apiriys Fuitunde recorded slightly higher velues
(212 ppn) of sron in vhole pod tazn WiV2 (162 ppw).

“he nmongnnene content of whole
plant ronged between 220 ppnm and 178 ppn
in 'ii;wg end 200 ppo and 160 ppm 4n Asiryiye Lvi<unde
rocoxding the hii hesd valuéu of 290 ppu end 280 ppm at
40th day and %Qth ciay roupectively. Thorooftor
there wan o grodunl decrease in wholo plont
pangenoge contont which /continuad %411 horvest
in both tho varietles.
There were no epprocloblo differences

i whole pod mamaneose emmox&: in both tha vorietiocs.
the wholo ped mtnigenose alco rocorded a deelining
trend tovards hervest.

30 Zing

The wholeo plant zine content rrnged fronm
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20 ppm to 19 ppm in TW2 ard 18 ppm to 17 ppm in
dsiriya Fwitunde rocording tho caxinun woduo of
26 ppn and 23 ppn at 40th and 50th day
regpuotivaely. #After reaching o peak vadue the
percantage sino content of tho wholoe plant
ghowed dacroancting trend till 1% attained the
loweut valueo at horvent in both tho vametiea.'

‘i‘:N‘a rocoxded corparatively hi hor whole
plant pine content than Amdyiya lardltunde,

Zire content of %he pod wao howaver
alizhtly wore than that in the pod of ssiviya livitunde.

4. Compor

Coppor i reguired in coaller quontity than
gine. Yhere was a grafual inoescuuo Lo vhole
plant coppor content durdry; the early part of the
vegetative phase and attalrod thno paal at €0%h
day in tho cnse of WIV2 {20 ppun) and 66th dny (18
ppm) in tao casge of Aviriya Hwitunuo. <haroofior
the vhols plant coppor recoxded o dagesnding
trend which scontinucd atill harvest in both the
verdeties attainin, the lowest valuos of 13 and
11 ppn respoetively. '

Fhough LV2 recorded olipitly high’@r whole
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plant coppor contont at differcnt otegss of ito
grovth, cospaer content of theo pod wan nanidy tho
gane in both the varietioo.

S« Horon

Horen eontent was lowest at 20th day
in both e variotios (30 and 3% pprle. The
uhole plans boren content inereascd rith increano
in tho o0 ¢ the erop in bhoth tho vorietios attaine
ing she higheot wvalues of 44 ppo in F.92 at 88th day
and in axlriyo Hwitunde (46 ppm) a% COTh day. %he
boron contant of vegetative part can be coneidered to
have ociatsined nearly the cape level gron 100th
dny onvards vill ansrvent in hoch tho vardloeties. Tho boron
content of pod was 25 ppe An T2 and Aslriye Huitunde
8t harvost.

6. Holvhdonun

izolybdonun consent £n wvhole plant
wne hivhost during $he inftia) stage 20%h doy)
in botx the varieties 19 and 22 ppn. #Fron 20th
day onvards there was & graduad deoranse in
vrolo plant nolybdenus contont $411 harvoot in
both tho varieiies, rocording the lowast vulues

of 7 and 10 ppn rospeciively.

PROPERTY OF \
A. P. AGRICULTURAL UNIVERSITY _
LIBRARY
COLLEGE OF AGRICULTURE

RAJLENDERNAGAR.
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Apiriyn Fultunde ghovcd glightly highor
whole plant rolybdonun content vhon coapnyed to TWV2
ot ell tho ovegoo oo grovth.

Tho rolybdonun contont o tho pod alco wac
olightly high An Aciriye Tiwitundo.

3, HUPRLING

Tho uptako of vardoun nuiriont clomonto at
different otoges of growth coparately foy vopetativo
(ahoots) ord reproductive (podo) perto by tho two
variotica urd r giudy is furniched in Pebios 14 to 25
ard figurco 2 %o 8.

{a) LAGED

UL T,

(1) Bitworen.

Yhe totol uptako of nitxogen clocoly
folloved the trend of drxy roadtor produntion. X%
incroagod with increecce in the agzo of $he plant
in both e variotion attaining the highont voluan
of 43872.7 ord 92501.8 ndlliigrono por 100 plants in
THV2 and Acdviye Huiturdo resgpeetively ot harvept.
(195 ond 183 l%, N per heoetore rospeotlvely et harvoos).
The totol nitrogon wptel.o by Acliriyn iwitundo wan
porc than ¢uvioc that Saken up by NiV2, Shie io

attributable to highor dry vztior produsiion and
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partly to higher nitrogen oontent of the whole
plant 4in Asiriya Hwitunde. A sudden increase in
total nitrogzen uptuke waa recorded within a period
of 29 doys frouw 4.208 gm per 100 plunts at 35th

day t0 25.T46 gm por 100 plants at 68th dey which
corresponda with the phase of intenoce vegetative
srowth in the cese of THV2, Zfhereafter ti.e incresse
in totnl nitrocen uctake was not spectaculer till
83¢h duye hiwso was 8 oonsidernble nisrvgen uptake

t1il the tii:e oi hurveat, ocoinoldlng with the later

Purv ©L Gthe Irultdng phesss in t.o v - giriyn
Mwitunde the totai nitrogen uptiuko sicernbly
FLAg, 14870 tho ot~ VT a8 gLLP- ' of ﬁmwm.

The putt ra o rdtrogen uptnle wea nenrly sivilar

to that of V2, Tunie wesg a connidanrable increnae
in ndtirogen wih inorease in the uge o L w4 crep
t1i1 50th day, coinciding with the phase of intanue
vegetative growth. Thorcarbtes Ui lucremsse wuy not
apectaculur tilil 100%:L ¢nye Thare wuw & corsiderable
uptuke of nitroeer vies covesta colriole
diig with the later purt of tie frulsing stage ae
in the cass X THV2, The yowry nitrogen upteke

by aasiriya iwituikie wes more than doublie that of by
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Mva2. Transloontion of nitrogen from vegetative parts
to roproductive parte 1o cleanrly seen by the decreasing
trend and nitrogen uptake by vegetative part after
88%h doy in W2 pnd 100th dey in Asiriye hwitunde.
(2) ghosphorun

‘The total phosphorua uptake by the whole
plent followsed the trend of nitrogen uptale in both
tho varietioes in thnt 1t increased with Aincresse in
tho age of the crop till harvest. Thore was a rapid
incronage in phosphorus uptake from 20th to 35th day
in TWW2 and 20th to 40th day in Asiriya Fwitunde
and contipued during the intonse vegostative phase
and fruiting phose till 68th day in the cuse of INV2
and 79th day in feiriya Hwitunde. The %03inl uptake
during thie period was 2.57 ¢gn por 100 plants in
UIV2 and 6.24 gm per 100 plants in Aoiriye Huitunde.
The uptoke of phosphorus continued even durirg, the
fruiting phace in enailer guantiticea in the firat
pert of tho pheee and in conciderable quentities in the.
lator parte As in the coeo of nitrogen, the trond
of uptake of phosphorus in both the varieties
irdicates that phogphorus is required Loy vegetative

growth and pod formation. Zhe vhole plent phosphorus
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uptolte vos concildornbly hishor in Apiriye
Mwituntdo then that in TWV2 at all tho otogoes

of growth. Uhile i% wao 6.32 gn por 100
planto in tho cape of WW2 4% was 13.23 o por
100 plento &in cooo of welrviya hwitunde vhich is
nearly doublo (28 and 26 kg per hostaro
rogpectively at harvoot).

Shocpliorus uptulio by Aciriya wwdfunde
pod (6.65 /100)planto was cloo groator than
thot (2.99 g por 100 plents) by W2,

‘ho data chou the ygroutor officioney
of Aciriya Fultunde in oboorbing phooporus ao iu the
cooo of nitrogon. Ao a roouls of thig the total
dry natter oo alogo pod produetion wore highor in
Aodriya Multundo, irdicoting the high yielding naturo
of Hoiriya Hwitundo.

Zho phosphoxun uptako by vogotative
portion (leove + aton) was gonovhat nignoid in
pastern in both tho varioties as in theo cano of
nitro,one

(3) kotnmpiun
Yotal uptake of potassiua cdso clovely

followved tuo pattorn of dry nattor production in
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both tho varietios in that it inecrcosed with
inerenso in the pge of tho orop, Uptaks of
potasoiun yao loy durdng the initinl phaee (.18
and 0.53 gn por 100 plants) (20th day) and
ineronpod rapidly during the vegotativo phape in
voth the va?ietioa, The total uptake by tho wholo
plant durir;, thic phaooe ranged botweoen 1,903

and 13,42 o0 por 100 plants and 7.92 rnd 25,91
€p por 100 planto in the case of 4U.V2 and sciriya
witunie rospectively, tha vosetatlivoe porioed
covering 60 dayoc. Howover the potassiun
absorption continued even after the phage of
intenso vegotative qﬁcwth.

Potapoiun uptoko by wholo plant as vell
an pod wags hipgheor in Asiriys Liwitundo than that in
T2 durin? tvho difforent stageo of growth., It wes
rore than doublc the abrorption by ©.V2. Lhile
the total uptoke by ZHV2 wag 22.96 gn per 100
planto 1t wag 46.94 ng per 100 plonts by Aoiriya
Fudtunda. (102 ond 92 kg L por hooctarc rospoctively
at harvest)

Tho potassiun uptalie curvos by tho vogete-

tive parts of the two varletios vere conguhat
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ogigrodd in pattorn.
(b) LuculiDalY NUTRILHY
(1) Enlciun
Uptalho of enlciun by the wholo plant

folloved a pattorn almoot elnilar to that of potacoiun
in both the varioties. Calciun abgorption wao low
(0.17 and 0.47 gn per 100 plarts) in both the
varietieo at 20th doyj but there wao o rapid incroeaope
upto 60th day in tho ceso of WV2 and the incrensing
trond continucd thooeaftor 411 88th day with a
further gpurt in osiciun uptako, thorosftor 111
harvest. This is probably Gue to tho high celeiun
roguirecnent at thoe ¢ine ol pod foroation. A siodlar
trend uao obgorved in tho camse of Aeiriys kvitundo.
There wno rapid inereace in $ho uptalto of wholo
plant caloiun f£yon 20th doy onwardso $iid the
initliation of pod fom ntion. As in tho caco
of V2 thore wap a second ppurt in tho uptshko
of calcium of a grontor negnitudo during the
laot 40 deyo coineciding with pod fornation
hardening otes

asiriya lwdtundo rocorded higher
uptake of caleiun during the initial phace
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(20%h day) ond this trend woo Lkopt up during
the vegotative phace ot harvost vhen corpored
to TWV2. -

Agdriyo lwitunde pod rocoxied
hichor uptako (47.838 gn per 100 plonts) than TMVy
(23.80 (o por 100 plante). TV2 and Asiviyn
INwitunde nbeoorbod 106 and 9% g por heetare at
tho tice of harveast regpeotively.

ihe uptale curvos of vegoesatvive
parto vore cowowhnt olgrodid in pattorn in both
the varioties,

(2) ficgnonium.

Uptalke of pagnesiun wan low in
both the verieties (0.17 ard 0.47 gn per 100
plonta) durding tho initial phaco (20%h day). Thoro
vas a rapid Ancrease durdin;, the porliou rouylly
coineldin; with the vegotative and early Zyulting
phace (upte T5th day) in the capo of T2
{170.2 to 14179.1 ng por 100 plants) and thoreafter
uptakte of bDoonesiun way not oipnificonty indi-
cating that unlike caleiun, nsgnesiun is not
ivportant in pod forration. Awoat simllce trend was
obsorved in the cnpo of Agiriyo Luitundo.

ANGRAU

Central Library
Hyderabad
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Aolfriya lwitunde nboorbed olightly
core than doublo the quantity (31.0 g por
100 plantn) abcorbed by TiV2 (15.36 gm por 100
plants) at the timo of harvect. Hovwaver por hectare
uptako of M3 worec 65 and 61 kg rospectively at
harvoot,

Apiriye Hwitunde pod rocordcd
highoy uptalo of wmagnoniun (4343.1 g por 100
plants) whon comparod with TiV2 (1919.8 ng por
100 planto).

Tho uptale curves woro noarly oigroid
in both tho variotieo.

(3) sulphur

Apony; the soconiary nutrionts, sulphur
waoc aboorbed by the plant in rolativoly lowor lovel,
dnong the 2 varictios under atudy, $ho ebsorption
0o? pudphur by vhole plant wap nmore in Asiriye
witundo.

Sulphur abgorption won lovw (0.06 gn por
100 plants) during the initial phaoe, followecd by a
rapild abgorption in tho cauvo of TWIV2 and coptinucd
111 poot vegetative and pro-fyruliting phacoo
reaching a valuo of 9.0 gn per 100 planta by
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66th dny. Thoronfior tho uptako ropaincd noarly
the cano $111 Q8th day followod by a furthor
inorsace during ¢ho pod foration gtase recording
& total vholo plant updako of 13,22 gm oulphur
per 100 planto at horveot. A olrdler Srond wao
obgerved in tho case of Apiriyn Nuwitumdo. %ho
initial obsorptlon was low(0.19 gn por 100 plonto)
followad by a rapid incroaco after 20th dey till
T5%h Goy. Tho incrcave thoroaftor wao only onall
%11l 100%h dgy, folloved by a gooond cpuwt in
oswlphuyr uptoke duying the pod forratlon DtpEC.
Up%alio of oulphur durin; frulitin:; phace in both the
vardction noy be duo to ito roguirenontc by
dovoloping podoe

Both tho raproductive and voodativo
parto of aciriya lwitunde recorded highor uptnlo
of pulphur (vholo plant uptako 28,22 gn por 100
plants) than TIV2 (vholo plant uptnlo 1%.22 gn
poer 100 plants) ©IV2 ar? Aciriya Fuitundo absorbod
a ‘otal of 99 and 56 kg of U mor heetare at harvoos.

Xhe upinoke ourves ray be concidorcd
%0 bo pocovhat cigrold in both the variotios.
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(o) MEGRU NuZiBNZ3
(1) ixon

& As in the case of macro and
secordery nutrients, uptnke of iron smlso increased
vith inoreamse in the age of the orop till hnrvest
in both the varietiean. The upteie during the
first 20 dayas i.e. indtinl phase was very small
in both the variceties. lInoremge in uptuke
startea after 20th da; in both the varicties
and ocountinued at alwost a reyulated wey till
hurvest. rnjor purtivn of uptuke was cuspleted
ducing the phase of intense vegotutive growth.
The ui-take ¢2 iron by asiriya Kwituande whole plant
and pod was more than 2 tines that of WkV2, whole
plarts and pod. YWhile THV2 absorbed 260.18 ry, per
100 planta, Asiriya Mwitunde abworbed 582.43 ng per
100 plorta. Upteke by veretative parts decreansed
aft = »ii7 ;. the highest value at 8Hth day in
THV2 and 100th day in Aciriya Fwitunde indicuting
translooaticn into ti pod. THV2 and asiriya kHwitunde
absorbed 1.15 wari 1.50 kg of iron per hectare
reajectively at the time of harveat. The whole

plant uptake curves are m»o:.@wvhut si,;moid,
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(2) Eenmanena,
Zho uptake of nanganeso was low

(2.53 and 6.26 og per 100 plants) durins tho
initisl otois0 of 20 days. Thorenftey thore vas
& rapid inercoso in whole plont man:sianoso uptalto
in bota tho verieties and continued upco 75%h day
in both. Yho toual abeorption ranged hotween
2:53 to 241457 mg por 100 plents and 6.20 to 413.68
ng por 100 plants rouspectively. ZThareafter the
increaso continued at a plov space till 88th day
in T=V2 and 100th day in Asiriya Huizunde and again
a rapld increape was recordeld at 100th ard 120th day
respectively enrd continued 41l harvens. At harvest
the whole plante upiake of pundganese vto 302.77 and
540.76 1zg per 100 plants in SV2 and ApSiriya Muitundo
rocpoctivels. (1.34 and 1.07 kg per heotaro respoctivoly)

Juat ac in the cosc of iron, tho uptake
of ranganooo by tho vepeiative parto yeachod a
camnpun ot B8th doy in TV2 and 100th day in Asiriya
Huitutde and theresfter rocurdod o docline, %ho
uptake curve of vhole plant of THV2 wus sonevhat
signoid in nature.

Agiriya fwitunde recoxded higher

-

uptake veduco tvhan V2 in ell thoe avgyes of growth



oL°0tG 22°00100°358 22°C2  PG°GLS Obb
GE+98b GG6a €5°1L 20°0L  £@°06C 024

LL°20S O1°68 15°09 6L°9F  LO°LiZ 024
LL 102 LGBV LEC°HL  2°6L  P6°LEZ *COl

i v @ o

65bvd - - - G6Gbby 0Ob . giovez - = - pietez 'ge
go°zeh - - - gosztt @B | 16°9t2 - - - 1§°abz 08
(Lo - - - gLeozy 08 | EME - - - etz S
69°CIy = - - . &y L | Losze - - - Lo‘sze 99
cgoveE - - - stec 99 i Gezez - - - §3°202 09
cosesE - - - cozsc 09 | igent - - -~ . 1GghL 05
g0o°Cge - - - 80°C3z 05 ; 662L = - - 6s*zL Of
50°coL - - - gocoos oy }vogE - - - poE &
. |
gg*g - - - 99 @ jsse - - - gez o2
, :

S & v £ & 1 t 9 & % & @ i
. o e : oy § STRTE o o *mOATOT *0AD)
AunTATOM0y, *TOWION CTIOUR Doavoy *049p | eyoun *TTI0y °*TCWIOT °TTOWT *Soavoy ooy
oToUn N ‘ T D E0an oT . _ [iEhi 2 GO0 utp
S tvTd QUL MY FUavaneTryLy 05y § Tl i GUd X CIHMDYTT] ofy
_— e :
3

S TRl L VAL EY O,

‘RN FITRI J0 CrOTER FOOMTAATE 8V GrUHSTIT 30 TR 1€ *o1 OTqRN



002804 62265 tLo6VL ot y9°6he1 22 °8LE 2h°L96 ozt

9L°096  69°9LF  18°S8L ozl v0*9LEL 1£°022  €L°S60L ool
12°0L8 - §2°8LS o0l to*62iL - 69°621 1 88
Gz cle - g2 cLa 88 g3°G60L - 09°6604 08
80*148 - 80°1£8 08 py*gLOL - ¥9°£L04 6L
L oip - L1°918 Gl iCe0o0L ~ 1S ° 0008 99
16 6GL - 16°65L 99 65°106 - 66°106 03
LE 669 - L6669 09 ¥0°099 - $0°099 05
92°¢56 - 92°€G6 0% ' g9°22¢ - 29°ze¢ ot
£9°L61L - €9°L61 ot ov 201 - ov-zol ¢
Leeel - 162l 02 V2oL - v2 11 oz

eaUBTg OTOUN °*SpPO4d °*CUOATOT + WOO “GAUD °3USTZ OTOU~ °Opog 'S0ABOq + ojg "GAVp
VECNGINT VAIHIRV ut ofy on T, uy oSy

(o6 /a8y FaunaIry VAIWISY @IV ALY Xg
HIA0ED IMIId &0 Srpvig LM SdaYg &V Eesnusivil J0 Savsdan (v) 12 °on eTqoy



35

and thin suporiority vao aleo noted in tho case
of poda.
{3) Zine
Zine wao aboorbed in very ooell
avounts in both the varie$ios. Tho values wore
Jow during o initiel phaso 0.2 and 0.9 my por
100 plants in THV2 ond Aciriya Hulitundo respocie
tvely; bud the uptelke rapidly incrcancd thoreafter
rocording highest valuo of 26.9 and 44.2 ng por
100 plantg at 100%h and 120th day reopootively.
Ap in the casc of iron and nangenoso tho uptako of sino
by th@ vosototive perts nfter reaching tho highoet
volueo at 88th and 100%h day in TiV2 and
Asiriye Fultundo, fell down indicating ¢rang-location
into the pods. Abcorpticn of ginc was comparatively
gore in Amdriys Muiturfe than THV2 during all
ntogons of grovwth. S8inilarly the uptzlko values vwore
higher in the cano of pod also. The total uptako
of sinc by THV2 andl Apiriya Hyitundo at tho tioce of
harvest was 137 and 104 groms per heetaro rospectivoly.
The uptako curves weoro comevhnt olgnold
in the ease of whole plant,
(4) Coppox

Copper van takon up by the plant oven in
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ampller anounts than gzine by both the varietics.
Uptake of copper was about one half of zine
in WUW2 and 4two thirds in Asiriye Fwitunde.

Coppexr sbeorption was low during the
inditial phase (first twenty days) in both the.
varieties (0.2 eand 0.46 mg per 100 plants) There-
aZtor thero was a rapid inorease in copper uptake
upto 60th day (0.2 to 16.0 mg per 100 plants) in
V2 and upto 60th day (0.46 to 28.8 mg per 100
plants) in Asiriya Kwitunde, the period coinciding
with the phase of intense vegetative growth.
Yhereafteor the increase in coppor uptake by whole
plant was comperatively lower ¢ill harvest in both
the varieties. The whole plant cOpﬁer upteke
increastid with increace in the sge of the crop in
both the varieties. The total copper uptake by
Asiriya Mwitunde was about 1} time highar
than that by V2, The uptake of copper by Asiriya
Huwitunde was comparatively higher at various stoges '
of its growth. Similarly Asiriya Hwitunde pod absorbed
copper twice that absorbed by the pod of TKV2

The whole plant uptake of coppoer was someuwhatd
signoid An nature in both the varieties. “ho total

uptake of copper at the Iime of harvest wes 22.40
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and 37,70 grans por haviaro reopoectively by
TWV2 and Asiriya FNwitunde.
(5) Lolvbdenun:

Uptnl e of volybdenum was hal¥ of that
of copper in V2 aud only elightly lacs in .
Aoipiya lwitunde, fuddcating that Asiriyc FKwitunde
required nolybdenun in groator quantities (more than
2y tinoa) than that reoquired by WiV2, thole plant
uptalte of molybdenun incressed with inercepne in
the pgo of the crop in both the varietiaes. Imring
tho initinl phose the upteke of molybdonum in both
the vorieties vas low (P2 and 0.7 g por 100 piants)
Thore waa rapnid-increcsoe in tho upteke of molybdenum
aftor 20 doyo in beoth tho varieitlies and continucd t4l1l
harvest. lajor portion of tho upicke occured GQuring
the phaso of intonse vegatative growth in both the
varieties. At harveast tho whole plant'uptake of
rolybdenun wao 15.% and 33.7 o4 per 100 plants in
TiV2 and Asiriya Mwitunde rospectively (68,9 end 66.6
grang por hoctare racpoetively). Tho urteke of Aciriyae
lwitundo pod wan (8.4 g por 100 plants) wos double
that or T2,

The uptakze of molybdenum by the vegetative
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perto reachel n paximun ot 88th day and 100th day

in TWIV2 ard Apiriya Mwitunde respectively and declined
thoronf$ar indicating its tranclocation in to tho pod
The whols plant rmolybdenun upiske curves were sonevhat
olemodd in naturo ac wore the casoe with other
nutrionta.

(6) Boron.
dike gll othoy nuirients tho whole plant

uytakio of bovon increased with inereace in the oge of

he orop in hetih $¢ho varietles. Yhe valuas were low
at the inltinl stoge of thelr growth (0,34 and 1.03

e por 100 plante). After that there was a rapid
ircreasce ik boron upiake and the inerease continued
7ight upto tho harvoot. Uptake of boron continued
boyond tha v atntive phnce to a congldorable extent
Tthole plant uwpialie by TV2 woe 66,8 mg por 100 planta,
1% woan doubla (132.16 g por 100 plents) in Asiriya
Twitunde. Similar was tho trend in rochect of podas
o tho two varietian (10.46 ny por 100 plents in
Y2 pod pd 20.83% my per 100 plants in dsiziyae
Puitunde pod) ‘HiVZ2 and Asiriya ilwitunde absorbed

286.9 and 261 grang por heciere rogpectively at the
tico of harvest. The upiake curves ol the whole plants
wore pomowhat slg;wmoid in nature co was tH9 cooo in all

other nustrionts.
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4o Hals OF TUTal DRY RATCHR PRODUGTLON AND ABUORPTION
u¥ VARIOU.J NUTHIANES

1. Bate of dry mnttor pggduggidns
llate of ¢otal dry mattor production and

absorption of various nutrient clemonts at different
stagoea of crop growth by THV2 and Asiriya liyitunde
are presented in table 26 and 27 and graphically
represented in figures 9 to 11,

1% can be seen fronm the figuras, that TiV2

hed two peaks of rate of production of dry matter
one at the 40th day and tho other at the 100th day
occuring during the phase of intense vazetative
grouth and the other during the pod for:iation
phase reapectively. However, the rate of total
dry natter production at the 2nd perk wac comparae-
tively lower than the rates during tho perioed
of intense vegetative growth till tho 6Gth day. The
highest rate of dry patter production recorded at
the first poak was 30 gn per day per 100 plante.
In the case 0f Aesiriya Lwitunde only one pesk of
rate of dry matter productivn was obaorved at the
50th day (60 gm per day por 100 plants) which pay
alco be considered to fall during the phase of

intense vegotative growth. Che rate of dvy naster
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production decreused thereafter reachling a value
of 16.6 gn per day/100 plants at the 100th day.
Subsequently it recorded a slight increase t11l
harvest (26.0 gm per day/100 plants).

The rate of nitrogen eabsorption

by EUN2 registored two peanks, one ut the 40th day
(1210.8 mg per day per 100 plants) corresponding
with ¢he first peak of rate of dry matter production
and the other at the 100th dey (618.1 my per day/
100 plants) colneciding again with the second peak
of rate of dry matter production. This Aindicates
that the rats of absorption of nitrogen is alenoat
ginilar in pattern to that of dry metter production
not only at the two peaks but also at the various
stagoo of the orop growdh.

The rate of absorption of nitrogen
by Asiriya Mwitunde may aleso be considered to have
two pesks, one at the 50th day (2010.3 mg per day
por 100 plante) corresponding with the peak of rate
of dry matter production and the other at the 120th day



o i T o &
e

o - i
e R et
&0 T e

e e,

s o e e, s
> ‘-..4"‘.%»—.*’-“{..,//\ S,
e e A e e 2
'.".,4"-‘3_"”‘*""”".;-3"/\:

A Ly
ey
It
e T
R

RS
ST
e T

Nt or s Sl

R

Al Ay

s

S
e

2 e e
R

DIRR eIy







61

(790.6 mg por day/100 plants), which is
however not very prooinent and moy be ignored.
But for thin slight variatlon, the rate of absorp-
tion of nitrogon by Asiriys lwitunde can be
conpidered nearly similar to that of dry matier
production. .
(2) Dhosphorug

The rato of phosphoris absorption
by TV2 had two penks, one at the 40th day (119.2 mg
per doy por 100 plants) and the othor at the 100th day
(114.2 ng per day/100 plants), the pattexn
bein,, juot similar to the rate of dry matter produc-
tion and nitro_en ?beorption. |

Jugt like the rate of nitrogen
absorption, the rate of phogphorus abagorption
by 4siriya kEviitunde had two peals, ona at tho 50th
day (220.0 ny; per day por 100 plants) ami the other
at 120th day (148.7 ng per day per 100 plants) which
was not prominont.

(3) Potanpiun

The rate of potasaium sbgorption
regiotered two peeskp in LHV2, one at the 40th aay
(545.3 mg per dey/100 planto) and the other at
the 100th doy (159.3 nmg por day/100 plants.).
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Howevor the socond peak was not prominsat.

Apiriya NMvitunde way bo conaidered
to havo had Just one peak rate of ahgoyption of
potaooiun at S0th dey (1108.1 pg per dey per 100
plents) eoinelding with the ponks rato of dry
ratser preduction, and absorption of nitrogen
and phosphurucs. There was an in-gi nificont

(not prooinent) peak at the 120th day.

(8) Secordory nutrients

1. Caletus

The rate of ebgorption oo caleiun
by “ve waar Just alollar to that of potaceiun in that
1%t had a prooinont poek et the 40th dey (540.4 ng per
day/100 planta} aid another peak at the 100th day

C292.5 g per day por 100 plantos) whiokl was not

propinronc, and henco for all praoctical purposaes Tho

mite cf calcium absoxrpition by TMVEZ may be conoilored

to be haviiu, ornly ocno pankis
Uniike the rate of dxs mattor produc—

ticn nnd imtec of abgorption of nitra_c¢n, phosphoras
and potccocatan, the rate of abgorption o ccicium by

Aagiriya wvwivuandye exhhiibited ono praedoxinent peak at tho
HoW Any LAIAD ©y poT day /100 plonto) worrosponding
e Nan N eka of gy uekhey IO,
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Howevor the sccond pesk was not prominsnt.

Apiriya Muitunde may bo considerad
to havo had Just one peask rate of abgoyption of
potassiun at 0th doy (1108.1 ng por dsy per 100
plents) coineiding with the peaks rave of dry
catter preduction, and sbsorption of n&trnaeg
and phosphtris. Thero was an in-giyndfloont
(not prooinent; peak at the 120th daye

(B) Secordory nutrients
The rate of absorption oY caleiun

by W2 waz Just aimdlar to thuat of potacsiun in that
it had a prooinent posk at the 40th aay” (540.4 ng per
day/100 plants} and another peak at the 100th day
(292.5 ng pep day per 160 planss) whieh was not
prouinens, and hence for all practical purposes tho
rate ¢f calciun abgorption by HIV2 may be considored
¥0 bo havin,: only cnc peak,

Unlike the rzte of diy mattor produc-
ticn and atos of aboorption of nitro_on, phosphorus
and potazsiun, the rate of absorption of coleiun by
Agiriyn hwlvunue exhibited ono predozinent poak at tho
50¢h day (1110 oz per day/100 plants) worrosponding

%o the peaks rato of dry oetter produetion,
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and rote of obsorption of nmitrogen, phosphorue,
and potassiun and o peconfl ponk less proninent
then the firat at tho 120th doy (460.1 & per duoy/
100 planta).
2. kipgnemagium )

V2 recorded a prouinent pesk of rate
of aboorpiion of magnesium at 40th day (500.3 mg
per day per 100 planis) corresponiing with the
peaka in respact of dry mattor accunulativn and
abgorption of nitrogen, phocphorus, potnseium and
calcoium. ‘Thers were two insiinificont psako nt the
75¢h doy (255.0 mg per Gpy/100 plants) end 100th
day (2706 mg per day per 100 plante) which cey as
well ag be ignored.

Unlike T2, Apiriya liwviturde hnd 3 peaks
of rato of abmoyption of magnesiur occurdin: at
the 50th doy (896.1 wmg per day per 100 planto),
80th day (630.7 ng per day por 100 plants) and 120th
day (94.6 m; per dey por 100 plants). The first two
peaks vere very prominent and tho third leeps proninent
indicated that paghesiun raquirerncnts of aciriya
Hwitunde wen considersble st the %imo of intenao

vegoetativo growth, flowor formation and ped fornntion
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regpectively. Thup the rate of absorption of

magnesium slightly differed with the rate of

dry matter production and absorption of

nitrogen, phosphorus, potassium and caleium,
(3) Sulphur

11V2 registered a prominont peak 6f
rate of absorption of sulphur at 66th day (415.2 mg
per day per 100 plants) during the phase of intense
vegetative growth. There was a second peak at ‘
100th day (119.7 1mg per day per 100 plants)
coineiding with the 2nd peaks of rate of production
of dry matter and rate of absorption of nitrogen
and phosphorus. The second peak was comparatively
less prominent than the first one.

Unlike TMV2, Asiriya lMwintunde, had
three peaks of rate of absorption of sulphur, occurring
at 50th day (630.1 mg per day per 100 plants), 66th
day (590.5 mg per day per 100 plants) and 120th day
145.7 mg per day per 100 plants), occurring during
the intense vegetative phase, later part of the
vegetative and initlal peak of flowering phases
and pod forpation phase respectively.

(c) Micro nutrientg.
(1) Zryon: The rate of iron ebsorp-
tion by THV2 recorded a prominent peask at the 40th
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day (9.5 nz por day per 100 plants) corroc=
ponding to tho peoaks of rate of dry nattor
accunulation and abgorption of nitrogon,
phogphorus, potaseiun, calecium and negneciun,.
it also rocoxded & esocond ingi nificant poek
at 100th dey (2.3 ng per day per 100 planta) -
eirilar to the 2nd peak of the ratc of absorption
of potaoasiun and caleliun,

Unlike TUW2, Agiriya Huitunde had
only one prominent peak at the 50th day (16.4
ng per dey per 100 plantg) The rate of absorp-
tion of iron decreased thoreaftor reaching a
value of 0,86 ng per day/100 plantas at the 100%h
day. GOubsequently it recorded a slight Ancroaso till
harvest (3.8 o por day/100 plants). It can be
inferrod from the rato of absorption that
roquirenonto o2 iron are not with in the earlior
atages of erop growth most probebly during the phaso
of‘intenae vo otative grovth.

(2) lUanoonasa

The »ato of absorption of nanganoso

by THV2 eloaely followed the trend of rate of
abgorption of iron in thet it recordod the first

proninent ponlk at the 40th day (7.9 ug per day/
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100 plantas) and 100th dgy (2.74 mg por day /100
planta).

Unlike TilV2, Asiriya lwi-tunde
recorded only one peak of rate of manianege
abgorption nt the 50th day (18 ng pexr day/100
plants). Thoroafter the rate of ran anese
abgorption decreapsed reaching a value of 0.17
ng per dey/100 plants at 88th day. HSubsequontly
it recorded a slight increase till harveot

-

{(2.71 g per day/100 plerts). Shoe trend of
rangenese abporntion by Asiriya luitunde ray be
corsiderod to be gimiler to thet of ireun
abgorption,

(3) aine WIV2 recorded only
ons prominent peak of the rate of absorption of zinc
ot tho 40th dey (0.86 ry per day/100 plants) corres-
ponding to the peaks of rate of dry matters accumu-
lation and rates of absoyxption of nitrosorn,phosphorus
potageiun, calciun, magranium iron and mongonese .
& ginilar trend was observed in the case of Asiriya
Fwintunde but with slightly higher values. Thero
wvere howvever two lese prominent peaks which nay as

well be ignorell. The peak rate of abgorption was
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regictercd et tho 50th day (1.50 nmg por doy/
100 plants).
(4) Coppex

%HV2 recordoed the firgt prominond
peak rate of sboorption of copper at 60th day
followed by two wore peako at the 75th and 100th
day. Tho penk at 75th doy was the least provinent.
The trend of raito of abgorption of copper (Giffered
with that of raoteg of accurmlation of dxy watier
and absorption of nitrogen, phogphorus, potossiun,
esleiun, magnosiun, sulphur, ard cvanganecs exoopt
tho leaot poalt ocourrad at the 100th doy cs in tho
cape of tho pecond peals of rate of accunulation of
dry mattor and abgorption of nitrogen, phocphoruo
mangesiun,&sulphur. 4 ointlar trend was observed
in Aptiriye Mwitunde. Tho peaks woere resziotered
at 66th (1.75 ag per day/100 plents), 8B8th day
(0.1 g por dayf100 plants) end 120%h doy (0.2 og
per day/100 plents). Unly the f£first poak vaa
prouinent and the later were less prominent.

(5) Bogon
The rato of absorption of boron

by GiV2 recoxded the first peek at 40th day



(1.26 rg por day peor 100 plonts). Thore uao an
othor logs oi nificont poal at 60%h day (1.1 ng
por day/100 plontoj. Aoiriya hultundo wogistored
2 prominent pocko at 40th day (2.6 m; por doy/100
plants) ord €0th doy (2.18 g per day/100 plantn).
Yhore wao hovover a loco prominont or yoathor
inoignifieont poek ot 120¢h day (0.64 o, por dey
por 100 plonio).
(6) Lpliybdonun

GIV2 repgiotored a preidinont peal
of rato of abcorption of rolybdonun ot 40th doy
(0.54 127 por day/100 planto) correspondins to tho
peaka of rato of accunulation of dry matdor and
rasoa of abeorp%ien of nitrogon, phocphorous, potossiun
caleciun, argnaciun, iron, nangancee and cine. Thero
wan anothor looo proninont peak at €0th duoy
(0.306 iz per day/100 plents) which mey ba ignorcd.
A pirdlar trond woao obsorved in Aairiye Huitundo alco.
It rocordod throe ponke at 50th dey (1.0 g por day
/100 planto), 88th doy (0.66 r3 por day/100 plents)
ond 120%h day (0.22 o por day/100 plantnoe.)

(U) Abpos
Tho abcorption of total nutricnto
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viz., macro, aecondary and micro nutrionis put
togother ot difforent stages of growth is presoented
in Tebles (28 ¢ 29). Uhole plant abrorption of all
the nutrieonts put togeothor increased gredually fron
35th dey $41l harvest and from 40th doy ti1l horvest
in GNV2 and sciriya hwitunde rogpeoctively. ¥%he
inorocse in vhole plant absorption of all _
the nutrionts from 20th dayﬁ 30th day in BIV2
end 20th doy to 40th day in Asiriya Hwitunde
wag 10 timon and 15 tinesthoat at 20th-day
rospoctively. Thersafter the increase was gradual
and atteining the highest values at harvest. The
vhole plant abgoxption of all thae nutrienta a%
harveot by Asiriyn Fwitunde (260358 mg pexr 100 planta)
won tulca that absorbed by TIV2 (126254 rg per 100
planta)«The rate of absorption was sinilar to that
of dry natteyr production, and nitrogon absorption
and the eurve 1o sigroid in naturo in both the
varieties.

Daton onh rate of abaorption of all
the nutrients put togoether are furnisheua An Ysble
28 & 29. It con bo soen fron tho Tobles that the
rato of abgorption of 21l the nutrient elenents
by TiV2 cloaely followed the trend sismilar to that



Iable lo. 28

ABJORPRION OF TOTAL NUTRIGLT BLEMSNTI (PUT T0GETEIR)

AT

VARIQUS 3TAGES OF GROWTH OF VHOLS PLALT (TiV2)

MILLIGRAIL.IN 100 2uakl8

Age Absorption of date of abgorp-
in nutrient ele~ * tion of nutrient
days menta({put togother) elcuenta (put =
together)®

20 982, 2 49.1

35 10236.5 619.9

40 26050. 7 3162.9

50 53221.4 2717.1

60 ) 72788.9 195647

66 80176.0 1251.3

75 "87920.3 860.4

80 89744.7 364 ,8

88 93632.4 486,0
100 109684.3 1337.6
120 126254.0 828.5

*

Figure arrived by summing up of the upiake
vaiues of individualnuirient element vig.,
IYy », by Ca, I'g, 5, Pe, in, lr, Cu, B, & lo,



Table No. 29

AGORPTIVR GF 30%ak BUTRILLD ELdGSHZE (PURD DUGLTHLR)
A% VARIOUS J2aGe3 0F GROVIE OF wHOLJS PLahi (AGIRIYA-

HwITURDI)

NILLIORANG TN 100 Kl
Age Absorption off Hnte of absorpe
in nutriont elo- *  tion of nuirient
dova nenta(put together) alements(put-

¥ torsother) ¥

20 2025, 1 146.2
40 42636.7 2647.4
50 103751.9 6111.5
€0 | 132359.9 2860.8
66 14770327 2445.5
5 . 166086.0 2116.0
80 175143.5 1811.4
GB 182320. 1 890.1
100 191105.4 732.1
120 227936. 2 1841.5

140 260358.9 1621.1

* riguro arrived by sunming up of the upntake
veluco of Andividual nutrient eloment viz.,
H’ P' h' Ga, Ta@. 3’ 3?0' Im.?‘n. cu' B' & HO.



70

0of ary matter production, abgorption of nitrogen

phocphorug, potassium, copper ard ifiron in thot

it also registored two pesks of rate of abeorp-

tion of nutrients, one at the 40th day (3162.9

r3 por daoy per 100 plants) corresponding to-tho

intence phrmaoe of vegetative growth and 4he other

at the 100th day (1337.6 ng per day per 100 plants)
coinolding with the pod forintlon phase in

TiV2s Asiriya Fwitunde aipo recorded two peaks

of rate of cbhaeorptior of total nutricnts, one

at 50th doy (6111.5 =3 per day/100 plants) and

the other at 120th day (1841.5 g por dsy/100 plants)

pinilay $o those of dry matter production end

abgorption of mitrogen, phosphorug, calcium, Lron
and nanganaese. Tho Anta further indicnte that the
nutrionts are required@ only when the plants put

on growth,

5. DISIRIBURION uUP DRY IASI8R PRODUCRIGH & VARIOUS
HUSRIGHD S4T30 IH VEGERARIVE Al REPRODUCTIVE
PARTS,

The dietribution of dry matter and nutrient
aloments botween tho vegetative (atom + leaves)

and roprofuctive (pods) parts at harvent is furniched

in Table 30. Tho dota indicoto that tas distribution

PROPERTY OF |
A P, AGRICL:_LTURAL UNIVERSITY ‘
IBRARY
COLLEGE OF AGRICULTURE
RAJENDERNAGAR.




TABLE 30

DIGTRIBUTIOR OF DRY MATTER AND NUTRLGWT DBLEBMERNTS
BETWESN VEGUTARIVA (STE1 + Ldivisd) Al diEPHODUC.
TIVEZ (POD) =~ PARTS AP HARVEST - (ON PJRCLENT BASIS)

o 25 4m

THVR A.M,
ITREM Vegeta- Reprodue~-| Vegeta- Reproduc-
* tative tive i Hve tive
parts. parts. { parts. parts.

1. Dry Hatter 75 25 T 25
2. Hitrogen 58 42 57 43
3. Phogphorus 53 47 50 50
4. Calciunm 83 17 81 19
5. Caloium 73 27 74 26
6. Magnesium 87 13 86 14
T« Gulphur 73 27 81 19
8. Iron T4 26 69 31
9. Hanganese T2 48 T0 30
10. Zinc 68 32 66 34
11. Copper T4 26 67 33
12, Boron 82 18 84 16
13. Molybdenunm 69 " (F] 25

Total nutrient T0 30 T0 20



PABLE 1O, 31

20 PAL WUALRISIAE OF RUPRLLNDS ABSDIBLD

i3 Lutriont sbsorbed miy2  poaTve
1. Litrogon (:ilogran per hectars) 195 183

2. Fhogphorus -(0=- 28 26

3. Potassiun ~(0- 102 92
4. Upleciun ~do- - 106 95
5. Hagneaium (10~ 69 61

6. Sulphur w.0m 59 56

T. Iron ~00- 1.2 1. %
8. Hanganeno -do- 1.4 1.1
9. Zinc (Gram per hectare) 137 104
10. Coppoer -d0- 100 15
11. Boron -0 297 261
12. Folybderum 0= 69 67

13, Dry matter (hillogran per heetaro)2749 1650
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of dry matter in vegetative and reproductive

parts was 75and 255% rospectively in both the
variotien. V2 and Aciriya Muitunde did not differ
much in respect of distribution of nitrogen,
phosphorus, potassium, cnlciunm, nasnosiuwg,
nanganese, zine ond boron between vegeiative

end reproductive parta, Distribution of nitrogen
and phosphorus between vegotantive and reproductive
parts wvas elther 50 : %0 or the percontoge ie
nlightly nore in the vegetative parts (57 to

58 percent nitrogen in vegotative parts and 42 to
43 per cent in reproductive parts, 50 o 53
percent phosphorus.in vegetative parts ard 47 to

50 percent in reproductive pafta) The major portion
of potasiunm, cslciunm, nagnesium, sulphur, iron,
nanganese, zine, copper, boron and molybdenun

(81 to 83 porcent, 73 to 74 porcont, 86 to 87
percent, 7% to 81 percent, 69 to 74 perccnt, TO to
72 percont, 66 to 68 percent, 67 to 74 porcent,

82 to 84 percent and 69 to 75 percent respectively)
rennined in tho vegetative portion of the plant
body. Whoen uptake of total nutrients is considored

najor portion (703) of the total nutrients abgorbed
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by the whole plant rerained in the vejotative

portion of the plant body.
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Studies on the uptake of macro (nitrogen,
puosphorus and potassium), secondary (calcium
magnesinm end sulphuwy) and micro (iron, manganese,
zine, copper, boron and wmolybdenum) nutrients
have been pade with two high yleldin; varieties
of groundnut THV2 (bunch type) and aAsiriya
Hwitunde {gomi-spreanding type) having a duration
of 120 and 140 days respectively, with a common
lovel of fertilizers (H 30, P205 60 and h20 30 kg)
and spacing of 15 X 15 cm and 22.5 X 22.5 cm
rgspactively.

Growth, as medsured by 4ry matier produg-
tion was recorded in both the varieties st different
stages of plant growth. There was gradual increase
in the dry matter production with tha increase
in the mge of the crop. The drxy matter production
oxhiblted signoid curves in both the varioties.

The rate of dry matter production was high“during
the phases of intense vegetative grovwth at 40th &
50th day and during the pod formation at 100th and
120th day in THV2 and Asiriya Mwitunde respsctively.
The total dry mattur production by TiV2 and Asiriya
HNwvitunde was 1860.4 kg and 1649.6 kg per hectare
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respectively.
It wvas observed that the whole plent

nitrogen end potassium content was highest

at the 35th and 40th day in THMV2 and Aeiriya

Hwlitunde respectively, thereafter it followed

a declining trend which continued tili harvest.

A slight inorease in nitrogen content was

rocorded &% 100th day and 120th day rospectively.

The whole plant phogphorus, calcium, negnesium

iron, nanganese and zinc content regiptored

the highest values at 40th and S0th day in

TV2 and Asiriya Mwitunde respectively.

Sulphur and copper content was highest at the

66th and 75th day and 60th and 66th day ree-

pectively in both the varicties. Holybdenum

content of the whole plant was highest at the

20th day and deoreaaed'subsequontly with increase

in the aye ol the crop, vhile in the case of

boron 1t increased with the increase in the

age of the crop from the beglning to tho end.
Uptukke of wvarious nutrients increased with

increase in the age of the crop and the uptake

curves wore sigmoid in nature for all +the
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nutrients atudicd.

There were tuo proninent peako 0% cbcorption
in recpoct of nitrogen and phouphoruc at the
40th and 100 day in ‘GIV2 and 50t%h and 120th
Aoy in Aciriye Nuitunde. The two variotleo
plizhtly differed in potassium uptalie, Shere wore
tvo pecke of potasgium absorption in WV2 at
40¢h and 100th day while thore wacs one prominent
pook ot SO0th day in Asiri)n iFwitunde. Tho seocond
poak at 120th day bein; ineignificant, cnloiun
naggneaium, iron,onsoibctiond rolybdonus rooorded
only ona prorinent peak at 40th antd S0 day in
V2 and Agiriya Huitunde respsctvivoly. Corroge
pondins to the f:l.ra; peak of dry munttor accunulation.
Zho socond peak at 100th and 120%n doy wae leas
prominent and inpignificant. lisgnocium cnd gulphur
recordod three pealto of abgorption in aciiliys
Lyitundae. ‘hero was only one proninent poak
ot 40th dey onil 50th doy in zine in both the
varieties recpectively. dJoppor rocorded %wo
digtinet poako at the 60th and 100%h day in WiV2
anfl 66th and 120th day in Aeiriya Huitundo,
Boron roctyded only ore prouinont peak at tho



17

60th day with one less préminent peak
while there were two distinet peaks in
Asiriya Mwitunde at 66th and 80th day.
Absorption of total mutrient put together
increased gradually and attained the highest
value at harvest. The curve was sigmoid in néfure.
The rate of absorption olosely.foilowed the
trend of dry matter production. It recorded
two distinct peaks, one at 40th day in TMV2 and
50th day in Asiriya Mwitunde and the other
at 100 day in TMV2 and 120 day in Asiriya
NHyitunde. Accumulation of dry matter and distri-
bution of various nutrients between the
vegetative and peﬁroductive parts at harvest
were as follows. The ratio of dry matter
accumulation between the vegetative paris and
reproductive parts was 3:1: Distribution of
nitrogeh and phosphrous was nearly 50 : 50
between the reproductive gnd vegetative parts.
In both the varieties the distribution of other
nutrients ranged from 65 to 80 percent in
vegetative parts, and 20 to 35 percent in

reproductive parts. Distribution of all the



8

nutrients put together between the two parts
was T0 percent and 30 percent respectively
and resembled the pattera of accumulation
of dry matfer between the two plant parts.

Since T™V2 1s a short durstion variety
maximum dry matter production and absorption
of nutrients and their rates occured about 20-25
days earlier than that in Asiriya Mwitunde
wvhich is a medium duration variety coming to
harvest about 20 days later.

Though dry metter production and absorption
of various nutrients when considered on per plant
basis were more in Asiriya Mwitunde then in IMV2
there were no significant differences between
the two varieties when considered on hectare
basis. This was due to differences in plant
population. Since Agiriya Mwitunde is a semi
spreading variety the spacing adopted was 22.5 X
22.5 centimeter whereas' it wes 15 X 15 centimeters
in T™VZ., What was gained bty the higher yield
potential o0l Asiriya Mwitunde was compensated
by the greater plant population of TMV2 in a

hectare.
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The uptake and rate of absorption of
nutrients at various stages of growth clearly
indicated that there are two crucial periods
occurring during 35-ta 40 days and 88 to 100
deys in TMV2 and 40 to 50 days and 100 %o 120
days in Asiriya Mwitunde., The first period
however is more important. During this period
rate of peak growth and absorpiion of nutrients
are very high. Hence any fertilizer scheduling
should take in to-consideration the high
initial demand for nutrient in the initial
period of growth of groundnut orop. Sincc
there weg considerabls uptake of nitrogen as
also other elements during the second period,
it is desirable to split up nitrogen in two doses,
one at the time of sowlng and the gecond just
before flowering. Splitting is much more desireble
in sendy soils where leaching losses will be
cohgiderable,

In the present investigation except nitrogen,
phosphorus and potassium and farm yard manure at

30, 60, 30 and 2750 kg per hectare respectively,



no other nutrient clonont was supplied
from outoide. ZFart of the micromutriont
roquirenento of the crop must have boen not
£yom the forn yard manurc since no defiolency
gymptums were obgerved, it ic coneluded
that application of gbout two; two and half
tono of firn yard manure would ba desirable.
Gince groundnut io s leguninoun cxop, it
fixes conpldereble quantitios of nitrogon
and nmajor part of nitrogon requirodont
of the crop must have been mot with from
this source.

Buaed on the results of the preacnt
inveati ation the folloving rocormondations

are nodas

1« Depending upon the esoil conditvions and
irrigation facilition avallable olthor WiV2

or hgiriye Luwitunde nay he choson.

2. A dose of 30 to 45 kg nitrogsen, 60 kg
P205 snd 30 kg.k20 along with o basal application
of 2730 kg of farn yerd nanuro por heetarc

1o tyied.




a1

3 Spliting of nitrogen ceenc to be
desirablo but necds confirnation by further
field experimentation. The other nutrients

may be applied et the time of sowlng.

4., Under the conditions obtainable at
Agriculsural Research Inatitute Hajendranegar
there is no immediante need for applying miocro-
nutrient elements. However it &£s desirable

to epply bulky organic manure.
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FoohoMICH

At harvest, after removing the pods
the weights of the pods and haulrs were recorded
separately. The yleld date in respect of pods
and haulms sre presented in table 32. The
econonmics of growing the two high yielding
varieties, TNV2 and Apiriya llwitunde, were worked
out and presented in Table 33. The cultivation
expenses and the fertiliger levels used were the
same in both the vearietiew. However the cost of
V2 sosd sown was more than that of Asiriya Mwitunde
geed sown due to difference in meed rate. Zhough
Aairiye Mwitunde recorded a higher yield (1044 gu.
por 100 plants) more than double than W.V2 (510
gnm per 100 plants) no aeppreclable difforences
wore abgerved in pod yield on hectare basis
(2266.6 kg in THV2 and 2062.2 kg An Asiriya
Mwintunde). This ig mainly due to tho‘wido
spacing adopted in this variety which roaultah
in & lower population per hectare (197532) than
THV2 (444444).



RABLA 510, %2

YIELD DATA RECORDED AR HALVEST

oqve
1. Yield of Pod
(a) For 100 plants
(in gm) 510.00 1044.0
({b) Per heotare
(xg per hao.) 2266.6 2062.2
2. ¥Yield of hsulm
(a) For 100 plants

(b) Yer hectare
(in wuintal) 37.2 33.2

e et S D it D



PABLS No, 33

RELATIVI RuPURN RO GV ALD A
it Hi.CTARE

GIRIYA 13, ITUNDR

Iten Tiv2 ABIRIYA LI TURDE
Rle fae
{. Bxpenditure
1. Cont of moodo 404=00 264=00
2., Cost 02 manuros
and fortillszoras. 366=00 366=00
3, Cultivation
expoenaes. 4T72=00 472=00
Potal 1242=00 1102=00

Ii. Receipt.

1. 3y tie calo

of poda. 5565=50 3608=50
2. By tho salo
hauln 111=00 99=00

i3I, Lot roturms

1. in cach
variety 2834 =50 2605250
(i) (8)
2. Among tho
varloty 229=00

4 (=) B



dIBLIOGRAPUY



1.

ANONyRoOUG.

2. Aasociation of

2.

4.

6.

T.

8.

0fficial Agricul-
$urai Chemiato.

At-hingon, H.d.,
Gilﬁﬂ- » G.R. »
lfaclean, A.Jd.,
& Yright, J.R.

Batten, H.'D.

Battﬂn’ Eo i‘o ]
& Cuningg, e

Bledeoeg, Raile
Coney, C.la,
& Harrie. H.C.

Bledgsoe, Roger .,

Comar, C.L. and
Harrig, H.UO,

Bouyer, 5.

1964

1955

1958

1942

1946
1949

1949

1941-42

(1)

Tochnical repoxts series
lio. 29 Laboratory Sraining
Hanual on tho ugo of
Iaotopos & Radiation in
soll plant relationship
Regearch.

I.6.8.0gency, Vienna.

OZficial and Wontative .
mothodos of analyais
Washington, 5.0,

Chewical methous of plant
analysis congribution

Wo. 169. Tacmiotry Division
Becience dervies Canada Dept
of agriculture

OttaWﬂo Febo 1958.

bzpricmento with cotton
and peanuts and crops
grown in rotation with
then in Hansoirond country
Vaoigire xp te lita. s#ull.229,

Pennut feortiliger placenant.
Vi l}g;r. pr te ﬁta. Ann. »tho

Poge 26.

Abgorption of idzgdio active
caloiun by thyu peanut fruit,
Solonce: 10931 328-330. '

The influence of mineral

deficioncy on vegctative

conposition of the pennut
plw Ve

Plant Phyoniel, 25:63-77.

Crogoance ot nutrition
ninerale de I' oradrido®
Grourdnut,




9, Brady, H.C., &

10. Brady, H.C.,
Reﬁd, J. E. ] &
Colwell, V.2,

11. Burkhat, Leland
& Colling, 4.1,

12. Burkhot, Lalard
& ¥age, W.R.

¥ 13. Uhapman, .,

’4 » 001113'153, G. 1*0

15. 001“’91‘1, "i’.i‘}.,
& Brady., w.V,.,

16. Colwoll, .4,
Brady. H.C. &
Pllang, J.4.

17. Gillier, P.

1945

1948

1942

1941

1966

1954

1945

1945

1964

(11)

Yield and quality of lergo
geeded typo poanut ao
affoctoed by potaossiun,
cortein coumposition of
potassium, magnesiun and
ealoium.

J « 4107, ¥0C. Arons 3734 29-44 2,

The offoetn of coertain mineral
cloments on poonut £ruid
Zilling.

Jetitior. Soc. iftron. 403 155-167.

[iineral nutrients in pesnut
plant growuth.
Joil.3ei.doc.sneriProc. 65272.280

hineral auntrient eutraction

and diguribution in the

poanut plant. v
J. A0 L0 G iEY0ns 338 74 3=-T755

uviggnootic oriteria for plants
ond soilg.

Univergity of (alifornia Dvn.
z\ﬁ!‘lc del. U. vielle

Oormercind fortilizers their
gourcon asd ho Graw Hill Book
Cozpery Inc. ¥.Y -« 5th #dition,

the effact o, caleiun on yield
and guality of lax;c socded
typa poanutg,

- J.Aner.soc. Asran: 37:413-428

vonposition of peanut shells
of $illed rnd unfilled Lruit
as affeoted by fortilicer

J. mer.doc.b8ron. 373 792-805,

The removal of ninoral elemonts
by groundnuts cultivation in
difforent diotrictas of Jenogal
Oleaginoux 19(12)745-T46(Prance).



18. Gopelokrishnan, .
Negnrajan, 3.4,
Venkateswaran. a.l.

19. Harper J.h.

20. linrriae, Henry C.

21, Harris, i.U.,
@ (ilren. R.L.

22.Hatcher & ivilcox.

*23. ﬁnl, .AOGO

24. Iehizuka, Y.,
& Tanaka

25. dackeson, id.L.

26. Johonson &
axkloay.

¥ 27. Jdorea. 3.,

28, Hrishna .o.Jd, V.

1958

1920

1949

1957

1950

1947

1964

1958

1954

1911

1962

(114)

Gtudies on trace eienents in
groundnut.

I00C Iat conf»rence of oil
seed Kaps.Workers in India
Chandigarh.

llorey in peanut growing
Anor Fertilizer 52 (3)67-69.

The offect on the growth
peanuts of nutrient deficiency
in the root and pesing zone =
plant phyciol 24:150-161.

The effect of boron on

peanut.

¥oil «ol.19%7, 64,H0.3

233-242 « v 1958,11(2)107(616)

solorimetric determination
of borun usik, curiine.
:lnu.l. U}lem- 22l 5670

0il plonts in wast africa
{1, Groundnuts.
dagt africa sgr.dou.12. 140-146,

The mpineral mutri-tion of rice
plant.

S011 encuinal pneiysis
frenticoe-iall-~Inc-in;lewood,
clifft}- 'ﬁi JC

anl.Cnen. 2%3%72-578,

The peanut plants

FY. vrange Judd.do. 1885.1Rev.
Investigaticn on mineral

nutrition of groundnut by
foitar diywnosic.

andhra Agri.d.9,%29 (1962).



{iv)

29. nulkarni, .G, 1967 Asiri e fiwitunde: Uroundnut
variety that will surpsess nany
othorss
indian Farming Vol:XVII(g)-4-7
(1967) -

3. Lachover, D 1961 Contribution o incrsase the
Feldchey, H.A. yield of peanutc in Israel.

Prolininary report op the
uptake of major nutrients of
the harvest of peanut grown
under different soil conditions.
Pubs Bar shovenn Fert.Devel.Coun.
1961 ppao (1:"0 Cuhe 1962) .

%1. Lachover, D. 1966 The effect of ca. on edible ground
auts in lrrisoted conditions
olea;sinsux 1966, Vol.idl.n’ 2,P.83-89,

Lﬂ:‘buaﬂw 1956)
32, Lavoque, w.se 1959 4 contribution to the study of
& Belsy, d. the mineral nutrition of

groundnut. JIfTecots of boron
and manganeae toxicities.
wgran. frop.Porig. 1959,
14(6)- 65?.:710 LRI R T 1959).

#3%. Loehwing. u.l, 1928 Calcium, Potaseiwa and Iron
bulance in certaln crop plants
in relation %o their metabolism
plant Physiols 3:261-.275.

34. Maini, H,3, & 1969 4 ptudgy of groundrut in India
Ramanamurthy, G.H. felhan patriks Vol.1 Fo.2
(1969) 1-10.
35. Maini, N.J3., & 1970  Resgponse oI ground-nut to potapsh
Rapanamurthy, G.V, in India.
Telhar. Patrika., Vol.1(4) 1-7.
#36. ladstre, J., 1859  BDoron deficlenc: in groundnut
Laveque & (Arachis hypogea). Compt. Revd.
Alergrely. sead.ngron. Fronce. 41: 127-131

(P.C.na. 1955).



»37.

38.

39.

*40.,

41.

42,

43.

44,

i“iaiﬂtreg Je ‘ 1956

Halye. M., Boysiven B

Von Gontard G.

He Gill' JOFQ' 1965

Samples, U.i.

H.O.Hargne gt ol 1940

Einnia. 5.1, ’ 1964

inuzo, w. 1960

lowotmy - ldeszyusky.a 1965
[Arsznn. Je

Harria.

(v)

Contribution a' 1'Clude

de la nutrition ninernle

de effecto.
1L - sAgromonie Tropicele
1" 310 - 3600

‘The groundnut!
& potash acheme publleation.

Pennuts in Georgic
Bull.Lo.640. Co-opt: Lxtenalon
fQervice Ori, Ccorgla, College
of Agr. Alhens.

The boron content of some
importont fux e orops,
vegetables, frults and nuta
J.iner.Coc.iaron. 32(7)622-26,

Rato of lio uptake and trans-
locution in plents.

doviet plant paysicl 10:303-306
(1064)

indian J.agron Vol IX(3)abe.
L0242 (1964).

¥hy olodiogicul aseudios on the
frugtisicutior ¢f peunut

e <ho wout buneflicial period of
Ca supply & chv ngos of carbo-
hyurate in gao fyudt at its
£111ing period (Japanese)
Iroc.Crop..ei. Joo.«apan{ 1960)
29(1) 164-~T1 (liyoso Vid.igrl)
(5:\.'0.15. 1962) .

~wna effect 0F ruov on foliar

application of llolybdenun on
pymorosis in leaves

0. R.pen.Pntewski.20(4)

hbo. 2540( 1966) P

woyeboon rosponse to molybdenun
ard lirve and the relationship
betwesn yield and chenical
ocouposition.
Lgron.Jd.54(2)480-83.



"45.

46,

47,
48,

49.

50.

51.

52.
53.

“54.

55.

Pate. Y.l 1931
Phattalk. G.UH, &

8ingh D.J,

Pipor. C.0. 1952
Prevot, P 1949
Rogern. H.T. 1943~44
Hogern. H.%. 1948
SRNUOLie el 1950
Ghoghudri. J.1, 1961
;;nol.'!; FD.4 Snolle.T. 1954
3%urkie, D.G. 1943-44
vonulty, dJdre Geae ¢
Albrecht H..l.

The Indian Central 1963

041 Jdeecd Ydo.udtsen
Eyderabad.

(vi)

Yertilizing peanuts
Anmorican fortiliger. P.36.

Inproved varaties of
groundnut

Indian 011 Seed J.Vol,IV(4)
1960. P.24.

3oil and plant nnalysis.

Nusrition minorals Do L'arachide
oleagineoux, 43 69-67.

Value of lire for peanuts
Mla.agri. Sxpt.3to. sun.Rpt.
54 & 55:9.

Limin: for pounuts in relation
4o exchungeapbly soll calcium
and effect on yield, quality
and up.wge oL cu-~olum and
potapssiun

T 1260 0 AT ;0010804 15=31

Colorime vl aeted.dration
of tracuy o4 netalis.

Iinter deieace rubligshers,
Inc. Horo

Groundnut {lonograph
Irdinn central Lil Jeed Comnmitteo.

Goloxriuntbein athodu of

annlysis (3rd edition)Vol.I4] Pubs
D.van Nostvand Co: New Jevsey.
3ffoct of high rates of

nitrogon in fortiligers

on the yield of peanuts.

altle AgTe 3Xpte g inn. Dapt.
54~-55312.

The study of groundnut in India.
published by the Z.0,0i1 Jeed
Coritteo Wrderabad 1963,



*506.

*57.

*58.,

*59.

*60.

61,

* original not roferred,

Valdivia. mo A,

Vander Valk. P.C.

Waldran. B.A.

West, H.0.

York, B.7. &
Colwell. V.0,

Voi3e Balinity
Laboratory stafi,.

1936

1914

1919

1942

1951

1954

(vii)

Bl.Mani. HRovinta De Agriculture
(Cuba) 18 (4) = 5-22.

Researches concernding geocarphy
Phb, Sur la physiologie vegetale
niseque.

The peanut, ite history
higtology physlology a

utili ty‘o )

Contr. Bot.vab.Unit.Tonnsylvanin
4:302-38,

Zeanut production.
liss. Agr.Bxpt. Sta.Bul,366.

The peanut « the unprediclable
legume A Sympasiun publighed

by the Lational Pertiligzer
Asgoeciotion Wasghington. B.0. 1951,

Disgrosic and icprovewent of
paline and alknli soils.
U.ﬂ.:’)..ﬁ.. i‘lﬁnd BOOH HOOGOO

Uq Selovi }?I‘in'tim; Office'
Vashington 1.8, p.160.






APPENDICSES




APPUGLDIA, T

RuBbuT8 OF S0IL AlLIGLIS

Reculto of eoll
enalyoio boforo

Reoulto 0f coil
caclyoio afior
& o

SO ;5 3.7 93
Profile carplo

P EToLLaid, WV2  aAeiriya
plot lhwitundo
plot.
Depth of serplo Q=61 6=12"  (=0G" 0-6"
1. pil {1:2.5 coil wator
oxtract). 7.9 7.3 742 7.8
2. Bloctrical conductivity. 0.108 0.105 0.124 0.113
(n.mhoo & 25° c.)
3, Organic carbon((?) 0.47 0.41 0.68 0.62
4. Hitrogon (59) 0.04 0.03  0.06 0,08
5. Vator solublo calisi-(in p.p.m)
i) Carvonato - - - -
1i) Blearbonato 232,3 145.2 217.8 174.3
111) Chlorido 48,7  55.7 40,7  50.7
iv) Sulph.to - - - -
v) Caleiun 69.3 55.3 54.6 54,6
vi) lgnooiun 4.2 17.7 a3 3.2
6. availablo nutrients (kg/hue.)
1) L 150 140 100 90
ii) 3?205 63 B4 23 25
i111) 1’520‘ 315 225 125 105

T “oil toxtural elaacification - uUandy loan



YT
Zupanp eupy® uns

6°2ZtlL - - = = = 8°%0¢ 8%e2 £°I¥2 G812  IUITIq .«mmmmm.mmm “¢1
4 6L £+ 88 €6 9 &V €% 1Y oY ooﬁmm&m%wwmwmwmm 2L
G°L29 € LEC 0°0LL L°989 6°9%9 6°629 £ V09 €°$09 S°009 £°L84 o0UTs TTIRIUTSY °ii
*UIUOT 8ul
gt 9 e s L i - i i t Juyanp adep Auguy *0f
| . (zm) yiwoz ory
206 £°L9 O°OLY 2°L¥ 9°22 9°61 - B¢ <2°'tl Pl Tuganp TTSIULBT *6
. (¢') eanoy ¥ 3@
$°GL 1°99 $°09 L°0L 9°G2 L°22 8°1&L 0°6L 27l 084 £ TpEmy 8 XeAY °g
: J (=) canoy L 3©
16 G°98 6°69 1°P9 2°IL €°€9 €°28 0°26 V°96 9°06 M ppremy 87FCIOAY *),
‘ , | "0 oxnguxados
L°02 6°02 €12 6°h1 G Lt 9°bt 2°€l SR 8°9 IVl UMITTUYC 388A0T °9
. *0_ uT eangezodey
L°€Z 1°92 0°62 L°If L*¢C 9°9e 6°62 8'9¢ 2°4C §'2E WNOTXGT 480M0T °4
| 9, Ut exnysIodneg
2*ve 9°¢2 L2 0°Gz £°v2 992 6°02 P°6L 6°61L e°02 tmuTuTe 3eeyftn *f
‘ ) 9, UT exnjeandioy
9°2¢ 2°tt 8°CL a°iv 90t L°8C L°GE L°i& 2°'8c 2°CL TnHEXYD 30eultH °f
| *9, Ut sanyvaxcdIey
S 1°28 L*22 622 £°2z £ i G2t /Gl 0°vi 2°Cl L°L} TOUTUEN ueor] °2
. . *0, UF eanyeaoduoy
€°ge 2°1€ 8°1¢ ¥°pC ¢ Ll 6¥°6E 6°8L L'ez LT92 ¢v*ee wnaETn uesry °f
TSOL 0L °OL 0L UL 0L °"OL “OL ‘69 ‘69 OO TI v
OOV TAL  CHAL  CXUN UV YU COTT  Cqyp  cora A0 oA

OL6L Irapav oY 6961 W a.Th _
HYHSMIVHICLYE SEANTIONT HOUVECSY TVHARINOYTUOY &V SNy vavd TYDIDOTOIRELI

*IY ¥Ianrdav

. OTYCd FHE TR0








