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ABSTRACT

m: AND CHEMICAL COMPOSITION OF GROUNIN
FERTILIZATION AT DIFFERENT LEVELS OF PHOSPHORUS
Neme of the student ' Ma jor Advisor
. Re Be Patel DEe GeRsPatel
| B.2e College of Agriculture
cujarat Agricultural University
Anand Campus, Anend.

A field experiment was concucted using randomised blc
design with four replications on sandyloam soil of Gujarat
Agricultural University, Anand Campus, Anernd in order to stw
the response of grounurut varicties T.Ge=17 Wl) and Junagady
('Va) to phosphorus application viz., 50 kg ons/h. (th 300
vzcss/ho “’3’ and 150 kg Paaslha (Py) in presence (60 kg K,0N
xx) and abmence af potassium (xo) application with respect
yicld, oil content and content of mecrv, secondary aixl microe
elonunts at various stages of plant growth as well as total
wiake of NPE,

The variety T.G,~17 (v, procduced maximum (220t.32
kg/ha) oo yleid while variety Jw1l (Vz) procuced maximum
{6113.,36 kg/ha) houllm yleld, The cll content wes more in Jell
(val but producticn of Oll wes wore in T.G,=17 “’x’ (793.93
kg/ha)e Varjoty Jeil (vzi removed signiiicently greeter &HoOw
of N (217.42 ky/ha), Po0g (79.12 xg/hal and K0 {11917 xu/he
88 compared to varicty T.G.=17 vy



1 |

The concentration of all nutrients in haulm, except
Ca, FO, Mn andi Zn declined with the advancement of jplant
growth. At maturity, the mutrient elements N, P, S, 2n and
Ca were concentrated in kernel, whereas Mn was more in shell.

rifferent levels of phosphorus did not iniluence
significantly pod and il yields, howover, the oil content
was significantly increased by fertilization with higher dose
ot phosphorus. The crop yleld (2046 kg pous/ha and 7722 kg
hewla/ha) anc the uptake of N (213441 ku/ha)y P05 (7520 ko/ha)
and xze (116412 kg/ha) were moximum when 100 kg paosiha vae
applied.

Application of potash did nmot affoct significantly pod
and haulm yields, o4l content and odl yield «o well as total
uptake of N (207.64 ky/ha) and Rzﬁ (113494 kg/ha), uhile ons
uptake (74.60 ku/ha) was maximam in absence of K spplicution.
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CHADPTIR X
ITROreCYIny

Nes; itu, Incda occupdes 8 s rominent position on the
ollsecc map of the world, both in area and producticn the
country ie axperienciry scoreity of edible odlde The situation
hae provoked the sdaninietyators to launch o canpeign to
incresse the production of oldlscec crops per unit area and
time.

among the fmortant olleved crups yrown in this country,
groundnut (Prochis hypoucea Le) renks firet. Grouncnut oll is
an ecuible odl. Yernels are also coten edthor raw, ruasted of
sweataned. They are rich An fat, protedn ond vitamin he The
deodlod cake 18 uec. wc o Lertilizer. Crounnut kerncls and
Cakes are e} orted to foreiun countrics. The lmportance of this
crop is further enhanced by dts potentlality ior fixing
atmospheric nitrogen amd storing 4t in the nxiules. Thus, it
bedng & comodlty with an ewerincreosing demaend on acoount of
ites mandfcld usce wne as ¢ scurce of mich newdod foreign
exchange, play on importent role in the agricultural and
incustrial econuny of our country.

Cujerat stanus first in resject to orea (i.75 milldon
hectarve) snd production (1e.0 to 20.0 millicn tonnes) of

grouncuut {Jhwh, 19ul)e BOwwVOr, the everage prouucciun of



grounimit per hm.taro in cujarat is considerably low as comg ywaei
to other states of the country (Joshi and Vora, 1%¢0). This i
mainly beceuse it is ralsed mostly as a rainfed kharif crop with
limited aree under irrigetion. In orcer to incresse the ared and
 procuction of groununut, feimers are belng encouraged by the
sdministrators to adopt and inteneiiy 1es cultdvation cs @&
sammer oropy under irrigated condition in erees where the
facilities exist.

vhere other factors ilncluding molsture supply, asre not
limicing, fertilizers could be added to achiwve the desired
iovel of yield. Groundout belng a menoer of legumdnouscae, 1t
cal make use of atmuspheric nitrogen through its root nodules
and therefore its requirement for nltrogen is very smell.
Mosphorus 48 next to nitrogen in Indlas thet noeds renewing
swily in the scil, a8 there is no netursl recuperation of
phosphorus in the soil by bioclogical iization or other naturel
sgeney. Phosphorus fertiliseation is found to exert beneficial
effect on ydeld contrimmtdng characters of groununut such as
the mmber anxi welght of pods per plant, nunber ami ury weight
of nodules and mumber of pecs (Jayaceven and Sreecharen, 1975).
Fhosphorus aleo iniluences the vigour of the plant and zmpmu
- the quality of the crop and it promotes f£lowering, truiting and
adds in setting of kernels and is Important tor proper root
development. Urouncnut bedny rich in oil anc proteda, it e 2
have relatively higher requirement for phosghorus.



Although the jotash content of Gujerst scdl is re orted
0 be adequate by Mehta and Sheh (1956), the sedls of CGujarat
hes been classified by Nepanmorthy and Bejaj (1969) in low
category with pespect to potessiun avsilabllity. Kanwsr um;
bas strc . the use of balaneed iertilizer containing nitrogen,
phesphorus and potassium in & strategy of dnteusive cropping
with high yielding verietics. ~~tassium application may hely in
fEmproving crop quality like colowus, flavour and sice of peds as
woll as odl content of grouacbute It may ales bl in dogcoving
the etficienty of applied phoaz:zm;z‘m. |

 In recent years summer culcdvesion of grouncnut ie
increesing day by day in Gujeret. Besides the coassal srioges
ot Saurashtra, consicerable arca has Des DEGUGht UNGET SUMRGE
groundgut cultivation in the command ayees of Kadane irrigetion
P jech, Nowaver, the infemsticn on the phosphorus reguirement
of the ¢rop in presence sl alcciice of potssh s lacking.

These consicerations promy -t to uncertake present
investigation on the effect of greuea woses of phosphorus with
. ami without potash on diifegpelt grounchnut vorieties with
following objoctives.
(1) To stuuy the performsnce of high ylelding varictics of

grouncnut with regasd to yileld and oil content vhan
rafsce oh goredy soils in commend ares of Kedene project,



(11) to study the effect of uhosphorus and potassiun
application on the mineral comgosition of grouncnut
vardeties st diffcerent stages of groweth and

{(14i) to study the nutrlents demand of different high
yielding verleties of groundnut under the ingluence
of dliferent doses of phosphorus with and without
potassium.



CRAPTFR 1X

REVIEW OF LITERATURE

Grouncnut being leguminous crop requires amall quentity
of nitrogen as a starter for boosting up the initlal growth of
the plant anxi later on it fixes stmospheric nitrogen for its
growth and develoiment. >hile the requirements ot [hOSpivIus
and potassium are usually high anc they are su;: lemental through
phosphatic and potassic fertilizers respectivelys The puspose
of the roview is to examine the research work Gone on varicus
sspects, relatuu to the effect of hosphorus and potassium
applicetion on yleld and chemical composition of ditterent
varietics of €rop . perticulerly groundmut. The litersture
reviewed is presented here wxier following hoads.

(1) Effect on crup ydeld and cil content.
(2) Effect on chemical composition.
Zel Efzect on crop yield snd cil content
2elel Varicty effect
In ex eriment with improved varieties of groundnut

Marand et al. (1961) observed thot with applicetion of 50 ky

N and 160 kg fﬂzes. groundmut vardoty Virginia bunch gave higher
yield as comparec to Spenishe3ls. "hile evalusting eighteen
groundmut verictices ‘fnr thelr oll and protein contents,Triypathi
et al. (1972) rejorved thet no single vericty csn be consicored



best for both oi)l end protein contents., The oil content was
higher in bunch varietice then in sani-spreading or erect
varietien. The cll content ranged from 45.74 to 50.05 per cunt.
Nojua et ale (i96L) also rejorted veriation in oil content
from 4t.l to 5143 per cent in different groununut varietius.

The etfect of two fertility levels on the yield

ars of cifferent varietics of groundmt was studied by

tholerie and Joshi (1972), They cbtained groater yield and
gmmetie variablility at higher fertility lovel. The heritability
estin:tes of most of the characters wage hicher wixier high
farctilivy conuitione. saini and Tripethd (1973) stwiied the
yiald and 04l oontent of grrecding and erect verieties of
grouninut amki rg orted thet sprescing veriety (M=145) excelled
the dunch vardety (reis;urels., o, & mercin of 257, blel ard
20e4 poexr cent in yleld during 1969, 1970 and 197} zespectivelys
These workers (1975) conuucted an esgperinent for thres yeers
(1971 v 1973) to escertain the efiect of graded levels of
phosphorus (O, 20, 40 and 60 kg ?ﬁﬁt.eﬁ/ha} on diiferent varieties
of grouncnut amd celled upon the iact that the yield increase
48 =12 7 Jue to 8 larger number of meture pods per plant and
the heavier kernels ag compared to other varleticse. '

Reo et sl. (1974) reportec that pendeh, Velenci.
virginia varieties of grouncnut ditiesed significantly for dry
matter procduction and pod yieldd, The Virginia type uves the best



in these attributes icliowed by Volencia and Spanish typee,
Venkatrama (197¢) obtained the hichest pod ylelde in verdety
ANe1193, Jduring both rood end kherdf scesons, whlle veriety
TWwWe2 and Pollachiel produced the maxdmum haulm ylelc in pabd
and kherls scosons respictively. horeas, variety Hilmlideld
yielced higher amount of kernel as well as ory oatter than
PGe]l variety of growknut as re.orted by shan (1977). While
working with eleven varicties of groundnut, Dathla gt al.
(1977, 197wa, 197ub) obtained no deiinite trend in dry matter
ydeld of differant grounimut voericties at diffcrent stages of
growthe 2t moturity staye, the highect jod yield wes obtalned
from spandsh imgproved variety, while veriety HGwi0 gave the
manimam straw yleid.

Three grouncnut varioeties were tested st dififerent
phosphorus levels by Mishre (1977) and moted that Jyotd
variety gave 1453 anu 1470 y/ho more poc yicelds over exoticowl
and local varieties of yroununut respectively. batil (1977)
comiuetet fleld exp.oriment with five grountnut varietices aml
reyorted that the voricty T(=2 procuced highest pod yleld
(4237 kys/hal) which was 447, Sed, 0.4 und 30,6 per cent nore
than thet of variety HSwll, [Hi=3=30, ipanish improved and
Hippargie2«14 resipccetively. The highest oil content of 49.09
per cent was also recorded in TGe3. |



schiller et al. (197&) obtainwi SO per cent more yleld
of unshelled nuts from grouwninut cultiver Tainan-9 than that of
loesl cultivir in northern Thialanu., The oll contemt ranged
from 49.14 per cent in variety Tainane9 to 51.76 par cent 4n
variety Tainans6. pPachpute (1961) noted thet the pod yleld of
variety TGe17 (2540 kg/ha) was significently higher as compared
to varicties GrUG=1 and Junagachell. Conversely, signlilcantly
grester haulm yleld was obtained from varieties GhUG-1l and
Jumsgadh=11 (7605 and 7662 kg/he respectively) than variety
TG=17. The varlety TG=17 contalned signiiicontly higher
pexcentage of oil (52.47 pur cent) as comparcd o variety
GAUG=1 (50.04 por cent) and Junagachell (49.42 per cent).
24142 Phosphorus effect

Bouger (1949) cbserved significant decrease in the
pod yield vhere ;hosphoric acid alone wus used for menuring
grouncmit. cingh (1950) observed no significent diiference in
yield between apiliceticn of 30 lb and 80 1b IPzt:‘;s/ac. thile
Balal and Natu (1940) found thut increase in yleld of pous
per kg of P,0, undexr throe levels vis., 10, 20 and 30 ku/ha
was 16.9, 11l.1 and 17.1 ky respoctively. Pathak aixi Verma
(1964) obteined maximum pod ydeld when 20 kg N + 20 kg “a‘*sﬁ“
was applied. Reddy and Rao (1965) reported that epplicatdion of
20 =g Paog/hn 88 superphosphate increasud the yleld of grouncut.



Mowever, the yleld did not increase with the incredse in dose
of phosyhorus to 40 kg of pzoslha. Lachover arki tberxcon (1966)
also could not oobtained the resjonse of grouwnkinug to super~
phosphate over 600 kg/he in Isrsel. rhereas a negligible
xa;aem to 40 b Pas'::s/nc ovar 20 1b ¢ oﬁlm was noted by
Puntamiker and Rathkal (1967),

Barrios ¢t al. (1970) comdiucted ten fertilizer trials
at seven sites in Venezuala with two vurivtios of vlack beans,
observed a negative resyonse of phosphorus and potash application
to black beans with reguard ¢ yleld. siniler cbheurvetions were
also noted by Cmueti and Cysmuga (1971), while stuuying the
efiece of phosphorus application on grouncnut grown on phosiyhorus
deficient soil,

Res; onse of groundnut to nitrogencus and phosphotic
fertiliscrs was studded by Tripethi andi Mooland (1971) end
reportoc increase in yiold trom l.o5 o 2.9 t/ha a2t 20 kg N/ha
over control (no nitrogen). Incresse in the rote of applied
pzostmommmmwmdhy linesr increases in
yields from 1.75 to 2.21 t/ha, further increase in the rate of
aplici T gave no adéiticnal yield.

From the axperiment conducted at the Central Arid .sane
Research Institute, Jodhpur, than anc Mishra (1971) obeerved
that * appidcation to grouncnut crop contributes longer roots
with more primary and secondary roots. They aleo o, incd that
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whent the soll nmoisture wus deflcient, the crop fertilized with
P bad better abilicy to take up the avulleble modsture than
the crop fertilized with Ne 5oil applicetion of 20 kg i 0g/la
to growxkinut on Acxel™. seile, significantly incressed number
and welght of pocis per plent a3s well as yield of unshelled
nits anc noneignificantly increased shelling pescuntage
(Pahetonde and Rahate, 1974).

mmu amxi George (1974) reported that applicetion
of tﬁ‘zas wto 78 kg/he increcsed yield and odl content of
groundnut cv. TWed and further increase in phosphorus Jose
to 100 ky 5*205/21@ depressed the yleld. The highest yleld of
2419 t/ha vas obteined with 10 kg W + 75 kg mzﬁsﬂm. Jayadavan
and sSreedharan (1975) also preported highest pod yleld of 2.97
t/he with 20 kg W + 75 kg P/has

Murslicharen ¢t al. (1975) conducted & field trial
at Vellayani with groundnut at four levels of phosphorue and
three levels of molybdenum, Higher rate of phosphorus and
mol;bdenun delayed flowering ani peiuced the ercentuge of
pogs develo; dix; into mature jods,

rao (1977) noted the highest pod yield ant net profit
when the crop wes fertilized with 20 kg N * 40 ky P,0./hectare
in the kharif sesson under rainfed conditions. sanches and
cwen (197¢) reported that application of phosphorus signifie
cantly incressed pod ylelds from 0,75 ¢ with no phosphosus to



1

2,07 ¢ with 150 kg zr?ﬁ%/ha and 2.00 t with 200 kg zagas/h-a

ralou {197:) recorted thet applicetion of phosphorus
at 50 kg %%Ma gave significantly higher yield as compered
o that at 5 kg zr'zﬁs/ha L0 grouninut Crops

Birajder and Ingle (1979) investigeted the 1 and P
fertilizer recuirenent of groundnut on medium black cotton
solls of Parbhanl ond concluded that the econoinic fertiliser
dose for grouminut waa 27 kg N +« 54 kg ?amgﬂm which gave
17.60 /ha vield.

fhatol (19¢l) observed thot applicaticn of phosihorus
at the rate of 25 kg paﬁsﬂm was slgnificantly superior o O
and 50 kg F*zﬁﬁﬁw in increasing groundnut yield. rhosphorus
api-lcation incressed the oil content signiiicantly over
control. The highest oi) content of 50,55 per cant was observed
at 50 kg Fgﬂﬁﬂm‘

dels3 otassium i

on the basis oi three years cbeervations, Katarki and
Banshatti (1965) reported thet application of potassium sulphate
at 100 and 200 1b chv%e had acdverse eifect ot ylelds curing
three years. But Hegin and Moyumjisky (196&) obtaines signiidcant
incresse in yield of groumnkinut in two out of twenty iield '
experiments, by application of 100 kg K O/he in soll having
adequete supply of avallable potassium. Singh (1956) reportec
that potaselum applicotion et 60 1b Kzf}/at: slyndficantly
increased the yield of growkinut,
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Rejeshalare anc Senjecvalah (1969) found thet applices
tion of 1l6.u ky sz'ha increasd the yield to 13 per cent and
the yleld st & hicher level (33,6 kg Kp0/ha) cid not ditfew
muche Acuna and cancheg (1970) reported shet application of
potassiun (K. 0) at 0 Ng/Me increased kernel yleld but had no
sicnificant effcct on ol ylelds

Govinda Iyer et al. (1970) rerorted thes oil content
wos ot significently dnflucnced by potassium application,
however, the pod yleld was increcsed significantly. Son at ale
{1974) conducted am eperiment with seml runner type grouncrut
on sandy loam solils and observed that vegutative growth of above
grounc parts cecreesed with fnerease in potsssium level, while
olil content of groundmut kernels remained unafiected. vhile
working with virginia type groundinut grows on clay loam scil
30w in all plant nutricnts eade;t potasaium, Hall (1975) found
that potasaium &, licution along with ¥ and Ca depressed €
yielcs of shelled and unshelled nuts by 1,73 and 3.11 kg/lot
respcotively.

Sanches and Owen (1976) concucted an experiment ol
groundnut with four levels of potash viz. 0, 40, 80 and 120 kg
K,0/ha and reyorted thet apilicativn of K t.. to increase
She yfeld frem 1.54 t/ha with 10 K $0 deio . . .ith 0 g
K,0/ha or mores



24144 P x K intersction effect

Satyanarayona and ¥rishne rao (1962) observec increase
in the oil content of groundmut cue to application of phos;horus
aml potagsoldum, Mpplicetion of phosphorus end potassium tertilie
gsers signlilcantly af.ected grain yleld of soybean (Miller ut gi.,
1961). » multip;:le regrecsion snalysis showed that over O per
cent of the variaticn in soybosn ylcld wag accountwi from by the
vardation 4in the jhwephorus and potassium. hile funtankar and
Bathkal (1967) observed thet .0 and K, lovels Gic not bring
any signiilcant diifcrances in the pod ylelus, hovever, the dry
matter production increascd Gue to increase in M and Py
levels but not with K ¢ lavels, Sliadler results were also
rgported by Amderson (1970). fcuna ana Sancheg (1970) showed
that potassiunm incrcascd the eilectiveness of phosphorus
application.

Fertilizor trials were conductad on bean (iheseolus
vulgsris) by Barrios gt al. (1970} with fertilizer lovele G,
10C anc 200 kg P,0, and O end 70 ky K,0/ha and found that

appldcietion ot phog horus and potassium resules in & hogetive

ree . once with res;oect to the sead yield of black bean.

Horodyski anc rieczka (1970) reported that responsce
to phosphorus and potassium g licotion were related €O
regp-ective lovels of nutrient in the soil. 25 licution of

pPhosphorus and ;otoessium ot higher rates did not iatluunce
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cil content and test weight of seeds, Tell et al. (1970) noted
thad phweghorue ap; licotion markedly inereased the yleld while
potassium epplication decrwased thw yicld of grounxiut.

The Anfluence of P and ¥ application o peas on lesuhwd
sharnosen 20ils were examined by Omel Chenkov (1970) and notec
Shat applicetion of P and PK incressed the 1A, photosynthetic
productivity, nusbey of pods per plant and sood yvields. 8ingh
enl singh (1973) found that opplicetion of 60 kg Pgdy and 40 g
K0 along with 15 to 20 kg ¥ per hectare were sufiicicnt {or
Mmmmyxew of grouninug.

In a fiedd triacl conducted to stwiy she effeck of
differcnt levels of phosphorus anc potassivi along with nisrogen
0 wet sesson groundont oR Brahmaputsa flood pladn sodl, Bhwiya
and Chowihury (1974) found that phos, hosws applicesion (47.3 kg
Wha) incressed oil contont whesses potessium applicstion hed
e effert on cil conterits

Sanches and Owen (1978) conducted am expesiment with
high levels of nitrogen, phos;horus and potessiulm OB GrounKinut,
Mosphorus signiticently Ancressed pod yleld from 0.7% wha
with o0 P %0 2,07 ¢/ha with 15&%92!:35/]\8 and 2400 t/is with
200 ko Paﬂ'ﬂw .w f:: potassiun ap; lication increased yields
from 1,54 t/he/mo K to 1.96 t/ha with @0 ky K,“/ha or more.
Nowever, the differancee in the yield due to potassizm
application were mot signiiicant,
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Badgouca et al. (197¢) roported that pod ylelds were
net iniluenced by applicd phos horus. thile inclusion of 30 kg
ﬁzfzﬁm incrensed the yield by 12.7 per cent over 30 kg N + 40

y !"zﬁsﬂlﬁ«

The groundnut varicties differed in thelr nitiogen,
phoesrhorus and potassium contents of pouis and Rernels as
reported by Marenl gt al. (1961). Smith gt al. (1962) also
reported diiferences in protein content in diiferent varietics
of grownkinut.

Cox gt al. (1970) observed thot totsl nitrogen contont
of haulm of virginia type pesnut decreassed linescly froum S per
et st J woeks growth stage to 2 pur cent at harvast Stage.
The phoaphorus content also decreased linearly from (.45 per
cent at 3 weeks growth stoge to C.12 por cent at harvest atage.
but potassium content ifncreagsed during the £irst Geb weaks of
growth and later on it decreaseds The calolun content incroased
trom Gu79 o0 140 per cunt Surdiy first four woeks of Growthe
The sulfur content remeined near G.2 per cent except for o
she:y increzse in miv-geason. The menganese content veried wﬁm
site, Lelng spperently associated with soil PH and sodl Mn
contents The copper content increased to a maximum of 9 %]
at 5=6 weeks and then decressed to 5 piam 2t harvest stage,



16

The sinc content increased to 20«40 ;jpm in the f£irst week,
thereatter it decressed to 10 ppm at harvest stage. The iron
content tended to decrease upto 1L weeks and then it incressed
shari:ly until harvest. :hile magnesium content show @ clstinct
pattern. :hereas in Taetu variety of groundnut, the total
contents of N, X and Ca in above growxi jarts increasedi as
the age advanced, while those of I ami Mg lncressedc only
between 34 amxi 110 days and that of sulfur incressed from

12 to 14 cdays and then decressed upto 110 days. The nitrogen
content Gocreased from 4.36 per cent at 12 Jdays growth to

3ded per cent st 110 days growthe The calcium content incressed
from le.3 per ¢cent et 12 days grovth to 1.74 per cent at 110
days growth and potassium content increased from 2.51 per cent
at 12 days to 2,46 por cent at 34 days and then fell to 2.51
pex cent at 110 cays. 8e0d containet 5.43 por cent N, Q.5&
per cent P, 075 pur cent K, 0,13 per cent Ca, 0.30 por cent
Mg and 0.25 per cunt sulfur (sSichmann gt al., 1970).

Hallock ot al. (1971) repurtec the distribution of
mitrients in peonut verictles at maturity. Ssverage phoasphorus
content of peanut plant parts varled from 0.12 to 0.36 per
cent, The frult contalined 0.27 o 0.36 por cent phos horus
whereas the lecf contained 0.17 o0 Ue26 pexr cente The eversye
phosphorus content in the Spanish and Valencia type peamits
was higher then that of small sced virginia type, vhile the
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large sceded Virginia type conteined the least smount of

phwaphoswes A slgnificant intogeetd - oovo T cueen
warieties and phosphorus content of plant parts. ... . . .u@

content varied from (.0 to 3,6 por cent in various plant parts
of diffexent Sypes of peanut. i Vicginda type
posguts were hichor An potassium contente than emall secued
virginia, sponish and Velencis types. A eignifivens imteraction
- ocourred between variecties and potassium contents of various
piaph parte. The csledum content of stem ves the higheat snd
that 6‘:’ frult vas i lecct, irvespestive of cultivazss The
large seaded Vizginis Sype peamuks contained higher calolum
than small asceded virginta, Spanish and valencia typeds

ralker (1973) obsexved thet ndtrogen content of
dseves, stams, roots, hulle and seeds of spenish and runnes
grouncnut varictics wers unaffected by rate of N, » and Ke
Seeds hod the highest hictrogen contant which was followed by
m. Zeohs, hulls anc stems. Phesphorus content of varicus
ports of greundmut plant was in the ogdexr 6f kernels > Lluavas
7 roota > stens > hmlls, sharess potassium wes in the ordey
of Jeeves and stem > seccs > hulls. The magnesium content of
varfous porte of gromncnut ;lant wes in che ogder of leaves >
stam > seed and hulls.

Mallock and Mareens (1974) cested six runner type amd
four bunch type growkinut cultivere withous fertilisesss Thoy
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sampled blades and etioles neor maturity and reported that
blades contained higher amount of F, Ca, B, Mo, Zn and Cu
than the petioles. The content of potassium, coleiun end
magnesium were higher in ove Avocewll, Va=Gl=idl and ¥ei0-runnes
seapectively.

Rao gt al. (1974) peportec that content and uptake of
pitrogen and phosphorus differed significantly emomy three
different grouncput groups vis. virginis, Velencis and spanishe

on desert soil, phan (1977) cbserved that nitrogen
content in growninut plant wes higher during early stages, which
decreascd as the age of plent acvanced. At harvest, the distrie
bution of adtrogen was in the oxder of kerncl > lesf > shelle
Among varieties, the Gel variety contained higher nitrogen and
phosphorus through out the growth period, with exception at 30
days, in leeci as well a8 in kernel and at harvest stage in shell
and m as comperei to variety rleliw2d,

Eleven varieties of grouncnut were tested by bathla
g% ole (197ub)e The peak perisd for the absorption of caleium
wag found to be between ilovering and peyglig stages for
varieties Ce501, Folsipureled and H,G.=t ami the accumuiation
was 39+4, 37.2 and 1.4 per cont of the total uptake respectively.
The highest per cent accumulation of magnesium wes BOticed
between grami growth and

tlowering stages for varietics Cm501
and Bxoitices,
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Chahal and sukhapal Singh {1979) cbserved thet in the
abowve ground parts, calcium and segnesium contents were maxdmun
at 5C and 100 daye of growth. The uptaike of celclum ami
mognesium was highest ot 4(=80 days of growths The culdcium aid
meghosiun contonts in different plant perts wore in the order
of lesves > stan > shell D> sois. |
2+2.2 jhosphorus effect

vhen phosphorus (56490 ku/ha) wes applied as ammoniunm
phosphate to latal groundmut, Bunting and ancerson (1960)
observed deopletion in nitrogen contents of groundnut loaf from
5012 t0 220 pur cont, stom Lrom Z.u0 o 1,40 per cont anu oot
£rom 2444 o 1435 por cent as the growth acvenced from twentieth
day to maturity. &t mogurdty, kernels and shells contuinoed 5.17
amd Uet7 per cent nltiogen rospectivaelys The highest i::‘aﬁs
concentrotion wes recorded in kornels iollowed Dy lecves ond
shoots. In thwe posk perdod of absolute vegetotive growth
{from 34 to 77 Coys) lesilots and stenms CONLalnel 2.2 o 4.0
per cent K, which declined to sbout 1.7 per cont in lesves at
maturity. The calociun contant wes 1475 por cent in lesilets,
Oeté por cent in otenc, 0430 por cent in shells and 0.01 per
cent in kernols. The magnesiun contoent of leaflets eixi atems -
reduced aiter 34 Gaye of growth. "t harvest, the magnesium
content wus Ge43 por cent in lewflets, Ge00 per cont in stoms,

Ua29 per cent in roots and Celi prer cant both in kernels and
shallio,.



Experinent was cuatucted on soil low in avallable
Laphnrus 0 study the iofluence of graded levels of phosphorus
{0, 30(, 600 and 900 kg super hos hate per hectare) on chejcal
composition of groundnut oy Lachover and fdercon (1988). They
revealed that phosphoris contant 4n the lesves and roots of the
groundnut ﬁhm showed significant positive correlation with
the rate of phosphorus applicaticn st 15 days after emergence

and in the lateral roots st 45 days aftor emergencos While
studying the effect of phosphorus fertilizer on protein and
chumiceld com;.onents Of grounchnut and cowpes, ‘.aueti and "renuga
(1571) noted that phosphorus fertilization increwsed protein,
Pe K, Ca, 2n, 1 and Co contents while decreasui Na and Cu
contanta of gro

arki cowpea seads, The Fre content of
COWPeR Was incre.._«d but that of groundmut was decressed by
Fhoaphorus fertd lizcrs. The Mg, phytin and oxalate contunts of
COUWPes and groundiat seeds were ot sfifecteu By ey iIorus
fertilization,

untarkar and Bathka) (1967) cbosrved that P.Og content
ws found to incrcaose with the development of plant which mey
be due to slow availebilivy of P,0g after applicsti~n. Chahal
aud Ahluvelia (1977) studied the influence of P fertilisaticn
on 3inc content anc uptake under glase house condition and
re ofrted that hichest smount of g1~ was accwwulat._ . at 75

Saye of growth, 1ts concentration in shoot portion increased



agein at maturity. The rhosphorus application showed an
antagonistic effect on zine uptiake.

Georgiev (1977) observed that accumulation of W, P
and ¥ in above ground parts was most intense during the earxly
flowering ani pod formstion periodse Appliced ib (137«270 kg
pznﬁlm) had slightly increaged phosyhorus accuwmlaetion, but
promotec more intensively the accumilaticn of nitrogen and
potassium in the above grourki parts as well as potassium in
pods.

rathwe and Chahal (1977) studied the effect of appliai
P and 8 on yleld and chemical composition of groundmut in
ambala sodls. rplication of lesphorus angd sulphur signiidcantly
increased nitrogen contefite The accumulaticn of Py 8 and N was
higher in seeds than in hauln,

singh and Khind (197&) studied criticel limit of
phoaechorus 4n Luchiane sodlszs and reported that 16.6 kg per
hectars of Olsen's extractable ¢ is the oritical limit. This
wes highor than the limit of 12.4 kg r/hs proposed by clsen
o® 8l. (1954).

Grounumut showed ldnear yleld res;onse to applied
Pa0g 8t Fstes uto 20, 15 and 10 o on sodls of low, medium
anc high Polg contents resj.octively (Singh and Rena, 1579).

on mediun black calcareocus soils of Cujsrat, Faldua
(197¢) oveerved that nitrogen, phogphorus, potash and magnesium
contants were incroased in karncels while caloium and sul; bur



decreaged by pbosphorus spplication. The sulplnue content
increesed by super phoesphate epp-lication. The iron content
veriod from 49.52 to 55,15 ppo in kernal anc from 11.6 to
12246 ppm in haulme The mengaenese content varled from 10.03 to
13.19 ppm in kernel and 71.5 to 91l.¢ ppn in haulns The zine
content varled from 10.94 to 12.74 ppm in kernel and o.95 to
16.45 ppm in haulims, The copper content varded fram 1U.15 o
15.03 ppm in kernel and from Go75 to 12 ppm in haulm with
application of 25 kg K and 50 Xky zf,‘,ﬁﬁm.

srinivasa (1979) comsrved that phogyhorus applicaticn
significently increased grain phosphorus content from C.303 per
cant to C.413 poxr cent and grain K content £rom 1437 o 1.54
pex cent in soybean. thatol (19:l) stwiled phosphorus sffect
with different leovels of nitrogen anc zine on groundnut vasiety
GaUG=1 on loamy sand scile. The phosphorus was appliec at O, 25
and 50 kg P,0c/ha. The nitrogen content significantly increased
in kernel and shell and thet of megnesium was incressed only in
kernel by phosphorus application. hile Jhosphorus, potassium,
calcium and sulphur contents were not significantly ingluenced
by lovels of phosphorus.
2.2.3 posaseium effecty

Effect on NOK menuring with liming on grounciut wes
stucied by Nakagawa gt ale (1966) ami reyortec that application
of potessium incressed the Iy K and Ca contents in lesves. The



nitrogen content was increascd by potassiun in ehewnoe of
calcium. The oorrelaticn chessved betwesn the yield ant
posassium content of leswes wes positive and highly sigoifi-
Cante.

Punkenkar ond Bathkel (1967) cbscrved that applicetion
of potsssium wap found to increasse the K,0 eoacentrocion of
plant at all steages, Higher K0 concentration wes An leag
followed by sced snd shoot.

Gillicr and Gau Treau (1971) studied the response to
greded leveds of potassium (O, 30, 60 and 90 kg RCI/ha) raised
on potassius deficient soils, and stated that phosphorus cobten
.dtcmaaw, while potassium content incressed with iacrecsing
potassivm levels,

Grouncnut sesilings were geown for 58 days in nutrient
solution comtaining aix concentrations of potessium in the
LaNge oi 5l=512 Um. The potassium Wieke followed michasliew
menten kinetics with & michelis constunt of U.06 x 10"3 e This
petassium antcent incressed upto 200 Um K and thereafter, it
somained more or leos constant. The inaresses in potaseium
mmuen of the mutricnt solution decrsased maghesive
wptake {(ragerda, 1974).

A pot maperinen wes concucted with O and 200 kg Cao/lu
alone arki in combination with four levels of potassium, viz.

Oy 850, 10C and 150 kg/ha 4n the form of KCl by Habbebullah



et gl. (1977). The yesults gevealed thot the nitrogen content
©of the heulm wus increcsed by applicetion of potaseium but in
kcrnels it decressed. The potassium content ineressed in hauln
and kernel due to potassiunm &) licactions |
srinivasa (1979) cosexwed that the potassic fertilizers
increased leaf amd grein K content significantly from 1.09 to
iedl por cant in leet and 1.26 #9 1466 per coent in geety
erly-
2+2.4 P x K _intersction effect
A multiple regression anslysis (Miller et al., 1961)
showed that over ED per cent of the variation in soybesn yiold
wal Stcounted for by the variation in the phos; horus ami
POAASSIMR contents of eone plant LartSe Applicstion of P and
K fertilisers sicnificantly affected phosphorus and potassium
contents of soybesh planke
Puntackar and Bathkal (1947) ebsexved Rhat applicacion
of M, P and K together was tound to be more uffective in waili-
satich of Hand . .8 compared %o their single sppiicction.
Application of P, with N or alone wes found to influence the
uptake of N anu ¢ but the inclusion of K was Sounc to decroase
he wtake of ',0ge '
Tang Van and rolland (1973) measured the rute of P
and X wptake by using continuous flow nutrient bathe The



on renged £Xom UWGE B0 1ed ppin,y

phos;horus oo v
poteasium £yom 2 o 15 pom and colelum £rom G5 0 & ppm.
he pesassion spplicaticn had no cifect on the uptake of
phwsrhorus but potossium uptahe was Ancreascd by the

pramance of calciume



CHAPTER 112

The present study wes underteken in order to know the
influence of phosphorus and potaseium on producticn and chendcal
corposition of different groundmit varietics grown on gorscu
sodl. Plant saceles were collected at difierent growth stages
from the fileld exeriment conducted at the College Agronomy Faxm
by the sgronomy Department, Be.i. College of Agriculture, Cujerat
sgricultural University, Atend Campus, Anand during summer scason
of the yeaxr 190,

Cujerat Agricultursl University, Anand Campus, Anend,
vhere the pressnt study was undertaien, 1s sltusted at Ll.62°
north latituce ami 73.00° east longitude and hes an elevation
of 46 metres above the POAR sea level.

The meteorviogicsl data on en everage monthly caximum
and minisum wesyperatures, relative huudcity, suashine hours amd
raintall recorded at the College Farm Nbecrvatory during the
period under investigation i.e. from February, 19:0 to June
19:0 are given in Table 1.

Summer season commences in the second fortnignt of
Februsry and ends by the middle of Junc. A8 to the susmar, May
48 the hottest wonth «f the years The highest tempersture
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sawas o oJteorological data for the period from Februirye
1960 to Juld,. 1960

ﬁmm: | ' e iwmwfi«%armmﬁﬁmm

mm,l H Dete 'ﬁan H “W'(hﬁwg!

veek 1§ { o Iasctmam | mindmamy iy,

i ™ i i I
&eh Be2400 0 lie2etQ = 27.6 9,3 4040 10.5
Teh 1262080 20 lUsdetl = 33.1 1lste 560 1045
Bl 1042400 O dbeletD & 3346 14.4 ©7.0 1048
Ol 2642400 O deletl - 4.7 i%.1 73.0 10.6
10sh Bedetill €0 liedetd = 3158 id.1 6l o0 1leb
1ith 123080 €0 ltadetl = 353 174 37.0 1040
13th 1023000 €O 2503000 = 36,7 19.1 570 107
13th 264300 80 ledeith = 376 ite7 Sueld Ged
l4th ZehetD €O Uedebl = Jbed 2e2 4440 0.8
15th Dedetll €0 154480 = 40«4 1948 5240 1le2
168N 16e4et0 0 224400 = 457 2246  6l40 101
17th 23e4et0 t0 294480 = 4Ue2 256  Tde0 1l.4
tuth  30.4et0 to 6uSeil = 4lev 2448 7540 1i.0
isth Tu5ec0 €0 134540 = 4.6 24.1 79.C 1147
20D 115680 80 2045e0 = 460 254 7640 117
23th 215480 to 27656l = 406 2445 730 dl.6
220G 2045480 tO 346400 32eD 3949 26.4 TieD 10.4
2rd 4e6etld to 1046400 340G 350 26,9 Laek) Sed
28k 116660 €0 1746460 105 36,5 27¢3 6.0 T3
25th lueGeiD to 2446400 202 3449 6.1 91,0 59
26h 25,6400 to 17400 85,0 30,0 25,86 0640 Zel
Total 16,2 - - - -

Averzge annual roinfall 615 s,
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recorded wes 41.6°C in the leth stenderd metecrological woeks
Maxismm sunshine hours were noticed in the 2lst standard weeke
naintall wes recedveo curdng the 22nd and 23zd stankiuid weeke
on an average weather wee quite favourable for successful
cultivaticn of grouncrait.
Sedl
The phisico=chamicel characteristics of the suriace
s0il (U=15 om depth) of the exporimentsl fleld sre  resented in
Table 2. The soil is of alluvial origin locally known a8 ‘QOracu’.
“he soil is ssandy loam in texture with slightly alkaline scil
reaction. It is very deep, well drained and moderately retentlive
of soil modsture. Electrical comiuctivity bedng low suguests
that the soll 18 free from salt hagerds. The surfece scll ls low
in orgenic carbon and total nitrogen content, modegate in
avallable phoaphorus and tened to be high in evallable potascium,
Teble 2. Physicowchenical goll properties of the experimental
field.

1. Mechanical fractions (rdpur, 1950):

i) Coarse sand (per cent) 0«55
ii) rine send (por cent) 75450
114) =41 {(per cont) 15.60
iv) Clay {per cent) 5e35
4. Texture Sandy loam
3s pH (132.5 s0il : water ratio) (Jackson, 1973} T.658

4e  E€ (132,55 8041 » water retio) (o mhos/cm at 25°C) Q.23
‘ {Jackson, 1973}
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$e m?mw carbon (per cent) 0,27
' walkley and Black method; Jackson, 1973)
& Totsl a&mw {pexr cent) ,
~ (rjeldhal’s methods Jachson, 1973), 0.025
T« Awaileble 70, (Ro/ha)
{odsen's methody Jackeon, 1973) 42490

$e rvadlable K0 (kg/ha)
© {Heugral f msmm rlame photometric method) 336,00

Jackson, 1573)
Ps Cation exchange capscity (m og/IU0 ¢ sodls 31,50
Jackaot, 1973)
38, Ewchangeable calcium (m eg/100 ¢ soils , $,00
" schwarzembach and Bledermann, 1944}
il mmma pagnesium (n eg/100 ¢ solly © .60
Bchwarzenbach and Blecermann, 194&)
12, Hest soluble sulJhur (ppem) (C1llieme and 12650

stednbery, 1959)
13, Available iron (ppm) (Lindsay and Nexvell, 1949)  ©.14
14s aveilable senganese (ppem) (Lindeay and Norvell,i969) 15.36
1S, Aveilable mine (ppm) (Lindsay and Norvell, 1968)  0.80
46, Avallable copper (ppm) (Lindsay and Mervell,1968)  0.36

e Cxop = Croundnue (Irachils hypogas

Ze Design = fandomised Block Mﬁn (rigel)
de  HNuwdber of repdicstion - &

4. Nurber of trestments - 13




5., Details of trestments » All possible combinutions of
Ay B angd €

A, Varfoties (two)s 1) T.Ce=17  (V4)
11) quﬂw&ltvz)
8., Phosphorus levels(three)s 1) 50 kg p.0./ha ()
14) 100 kg i"gaz:‘sﬁ/hﬂ G,)
1i1) 150 kg i, Og/Ma (5)
C. Potach levels (two)s 1) © kg K0/8 (o)
11} 0 kg K O/ba (K,)

Treotmont combinationss 1) VyP.K, vil) V4P Kg
1) v, Ky viid) vopiRy

241) vyr g dx) VP Kg

iv) v P K,y X} V P.Ky

v) VP K, xd) Vo PRy

vi) V PR, x84} v P,

8, Plot size » Gross: 3,60 m x S.00m
Net 1 l+u0 X 400 @
7+ Epacing = 30 om botween LOws
8. B8eed rate - 125 kg/he (kornel)
9+ Pete of sowing » 21.24190
10e Date of sainpling = 1) 4.4.1900 = Flowering stege
11)2144419:0 = Pegging stage

433)234641900 - Harvesetiny stage
ils Dete of harvest = 23664190

»
1. Number of drrigatione « 13



ication fer

A reconmended dose of nitrogen (20 kg ¥Wha) wvas applisd
in the form of disamnonium phosphete to all the plots which also
mpplied 50 kg of ti*zcésma. single superphosphate and ruriate of
potash were used as the sources of phosphorus and potash respoect-
ively to supply the tqf.‘tndu quantity of phosphorus and potassiwm
as per troctment to the respective plot. The fertilizers were
drilled below the sewis.

Cultural operations were done as per the package of
practices recommended for grouninut cultivaticons Seeds were
sreated with cercvschn (2.5 o/kg of seeds) before sowing as &
precautionary measures ageinst the infection of disesses. ™he
erop was s raysd with thiodan (2 ml/litre) ami dusted with 10%
por Gust {35 kg/ha) twice as a proventive messures agalnst the
avtack of insect peets. Crop wse harvested et maturity ifrom Dot
plote and alloved to adr dry in the field, The yield of pode
and hauls wire recorded separately. The pod yleld was divided
into kernel ankd shell by considering the ratic.

The plant samles from sach plot were collected rancomly
st three stages of growth viz. flowering, pegging and harvesting,
The above ground plant jarts only were sam led during £irst two
growth steges i.0. flowering and pegoing stage. while wole
plant wes collected as a sample Ry uproctdng the plant ot the



maturity stoge., The sam:les were brought to laboratory and
washed thoroughly firet with tap weter and then with glacs
distilled water after renoving the roots, amd ellowed to dry
undor well aerated shade, 2ir driec plents sample of matured
crop were divided into three odmponents namel;s houlm, kernel
and shell. The samples were oven drled at 656°«70°C till
constant weight. Then they were powdered in a mechanical
grinder heving stainlecs still blacie. ALl necessary precautions
were token to avoid contamdnotion from extranoous sources wille
collecting a8 well as precering the samples for analysis.
Plant snalvcis '

Ket digestion procedure of Johnscn ami Ulrich, 1960
(clacid mixture Jsi, HND o m&mﬁ wes em-loyed for preparation
of the acid extract of plant samples for determindig macro,
secomkiary and micronutrients axcept nitrogen. Estimstion of
N in diifexrent plant perte and oil contents in kertel were
carried out separately. netalls of methods usad for detormining
the Macro and secondory elements in acld extroct a8 well as
for nitrogen and 04l contents a&re presented in Table 3« The
concemtraticon of micronutrients, (Fe, Mo, Zn amxd Cu) in the
Plant extract were determined by using tomic Absorption
Epectrophotoneter (Variaen Techtron »=120 model) as describes
by Brech {(i96:) and Isasc anc Kerber {(1971).



m 3. methods used for analyeis of different elements.

Elements g | Hethods g Authors
Nitrogem Macroeijeldhalts digestion mothod  Jeckeen (1973)
Phosphorus Vanado molybdeo phosphoric acid Jagkson (1973)
ysllow colour method
Potassium  rlame phetemetric method | Jackson (1973)
Caled versenste titration method sehwarsenbach
o and Biedermann
(19%4u)
| versenste titraticn methed Schwarzenbach
m ' ardi Biedormenn
' {194¢)
Cornticld{1066)
o) rther extractiof AsCahieCe{19255)

gtotistice] snelvyedis

the data of pod and haulnm yields as well a9 oi) contemk
and nutrient conceontrations were subjoctod e Mmcéal
anclysis by folloving the methods of Sned
(1967).

geore and Coohran



CHAPTER IV
RESULTS AND DISCUSSION

The results of the present investdgaticn undertaken
to study the response of groundnut verleties raised on loamy
sng solls of middle Cujerat to potash fertilisation at
difierent levels of phogphorus with respect %o yleld and
chemical comosition ere presented and discussed in this
chapter.

4.1 ¥ield

The ;od and hauli ylelds of .rowninut varieties as
influenced by different lewels of phosphorus with ami without
potassium are presented in Tavle 4.
4eled Yaricty effect

The results reveclec that the efiect of varieties on
yields of pod amd haulin was highly signiilcant (Table 4). The
highust pod yleld (220e.22 kg/ha) was recordec in vardcty vy
88 compared to V, (1645.46 kg/ha), the roverse wes true for
haulm yiclus The results are in line with those cbtuineu by
Fachpute (15&l). The genetic veriations in grouncnut verieties
have been alsc reported by Saind and Tripathi (1973), Rao

£t al. (1974), venkatrama (197¢), Shan (1977) ami Bethls £t ale
(1977, 197ca and 197cb).
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Table 4. Efiect of phos horus and potessiun applicstion on
pod and straw yielcs as well as oll content amxi
oil yield of different grouncnut varieties.

{Mean value)
~T ol yield ; zmum T‘B:u l olY
Trestment : {kg/ha} { eontﬁt Y&@g}
Phos; horus = P, 2106.76 010,36  4bek0 730,90
P, 2045.99  772ielt 49455 725400
Py 1927.94 7201435 50436 693,52
S.mm. 3 77492  237.36 04283 29.67
CoDe 0405 Ns xs 0a615 NS
CoVe % 15.39 13.00  2.2b 16.56
Potash - K, 2076.95  731C.14  49.32 732465
K, 1976.64 7312046  49.u2 699449
S.0m. 4 63.61 193,75 0,231 24422
CeDs 0.0%5 NS 5] ns NE
CoVe % 15439 13,06 2438 16456
variety = V, 2206.32  6509.22 49.50 793.93
v, 1645.46  6113.36 49,64 639.21
S.mm. 4 63,61  193.75 0,231 26422
CeDe 0405 163.10  557.91 NS 69,72
CoVe % 15.3% 13,00  2.2s 16.56




4142 Phosphorus effcct

Application of phosphorus did not affoct significantly
the pod and straw ylelds of grouncnut. The maximm jield of
pod was 2106,76 kg/ha by ap-lication of 50 kg P 0g/ha (i) and
of struw 772Z¢lc ku/he by applicition of 100 kg P 0g/ha (T).
This indicates that application of 1" ,Of beyond 50 kg ¢ zﬁsfha in
solls having mecium available 1,05 (42490 kg é»‘*zﬁgﬂmi status
will not be beneficlial for plleing u;; tho pod yleid of growxnut.
The maximun strew yleld recorded in Py indicates that 100 kg
onslha incressod the nitrogen utdlizetion efiiciency which
resuleod in only the vegetative growth of ¢ Crupe hille the
highest leval of ?’2*3*5 decreasud the vegetative growth. The
reason may be the inmbalence of phos horus with other nutrionts
such as nitrogen, zinc, etc. wvhich wore low to marginal
indtially and the ovedlability of such nutrients wmight have
reduced further due to high 7 acoition. singh end fena
(1979) obscrved thot pod amki strow yielus hed a lineosr response
te phosphorus app-ddcation upto 20 ;um on sodls having low Bl
content. In medium anc high & sodls, & signlilcent resionse wos
checrved upto 15 and 10 ppe Pyl respectively.
deded Potassium eiioct

Application of potassium did not affect signiticantly
the pod and Btraw ylelds of grouncout tobably wue to adeguate
avalloble nutive Kor (336 kg/ha) in the soile The maximum yield



»

of pc”(maas kg/he) weas recordwi in ebeence of potassium
CI.‘) and of straw (7312.46 kg/ha) with acaiedon of 60 kg xgam
{Ky)e Booneimol and Chong (1974) obsorve . letion in groundmut
yiel2 with appiication of 150 kg K2Mm in dry yeasr, Similar
results were alsc reporeed by son gt ale. (1974) and Mell (1575).
¢.1.4 Interscsion etfect

211 the first and secoRd order imsercctions vis., V9,
VR, ¥ and Vi were found to Be nonsigniflcant ior pod amd
m yields of growndnug.
4.2 04) content anc il sield

™e data ob cil content of grounuput varieties and their
yisld as affeoted by rhosplorus anc potessium levels are
pEesentod in Teble & anc rigure 3.
4+3.1 Variety effect |

The oil content ef variety vV, (49.64 por cent) amd
variety V 1 (49480 per cent) did pot Giffer significentlye.
Nosawver, the coaputetion of oll yield clearly imiiceted
superiority of wericty Vy over V.. The vorlety V, yielded
79393 Wy oil/he a8 compared to 639.21 kg odl/ha by varfesy
Vge e significont increase in ofil yield wu. ...inly dus %0
e pod yield of veriety V, 858 cogperc. to V.. such & smeldd
varietal differences in cil content wesre alee reported by
ajaws ot al. (1966), Saind and Trijpathi (1973), katil (1977)
and schiller et ale (197c)e
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4+3¢2 Phosphorus eficct

A perusal of the dota in Teble 4 revealed that applica-
tion of 150 kg chz;g/ha () pigniticantly inereased the olld
content over 50 kg ons/ha (r&i‘). Thore wos & linear incresse in
oil content with highor levels of phesphorus. However, the old
yield was not sfound to very signisilcently by applicetion of
phosphorus due to decrease in the prouuction of pous with the
increased phosyhorus app lication. weyer and ~nuerson (1952)
reported that applicotion of P incressad the ol content of
kernel. The beneficial effect of phosphorus app-lication on oil
content wes also noted by Ndjawan (1962), Acuna and Sanchoe
(1970), Jaﬁievan and creccharan (1975) ad raddw (197w).
4+2+3 JT0tosslum effect

The oll content and oll yleld wore not found to vary
eignificontly by op..dicoetion of potassiume Howwwer, the odl
contant increcsed with auditicn of potessiume. Higher poercentoge
of oll content wis rocorded undcr ¥, trestnent (4%.ue pug cant)
while the oil yield wes the maximum (723,65 ky/ha) under
troatment X,» “his could be attributed to decrease in yiold
of pous due to potessium applicaticn. scuna and Sanches (1970)

also reported nonsignificant differences in oil roduction with
potassium lovels,.

deded Intcruction ciiact

#11 the interscticns between varieties, phosphorus and

Hotasslum luvels were founc to be nonsiy

nitdeunt in thedpr
effect

on oil content of grouncout and ofl yicld,.



4.2 Content oif mutrient elements

4.3.1 Ritrogen content
The analytical results regaruing nitrogen content of

different plant parts of groundmt at various stages of growth
as sffected by voriocus trestients ave presented in Table O.

| The nitrogen content of above ground plant parts of
groundmat ot flowering stage was 3,03 per cent which decreased
to 2.03 per cent at pegoing stage and 1,22 per cent ot harvesting
stige. The decrease in nitrogen contont in haulm with sdvencement
of plant growth can be attributed to cilutlon efiect amd transw
Jocation of nitruvgen to the developing seeds (Bunting and
Anderson, 1960; Marani et al., 1961 end puntamiker and Bathkal,
1967). A¢ harveating stege, nitrogen concentration was observed
to be more in kernel (4.13 per cent) followed by heulm (1.92
per cant) and shell (1.04 per cent). Similor results were also
recoxdec by rFachpute (19%:1).
4e3ele) Yariety eifect. The data given in Table 5 showed that
the varietal differences in nitrogen content of hauln at
flowering and pegulng stuges were si_nificant, while at maturity,
4t wes nonsignificonc. The voriety \é’l containec 3.16 and 2.25
por cent higher nitrogen than variety vV, at flowering and
peguing stages respectively. ‘heress at harvesting stuge, the
kernel of varfety v s contadned sdgndiicently higher nitrogen
(4045 per cent) then v, (3.62 per cent). similer verietal



rable 5. Nitrogen content in different plant parte of grounciut
as influenced by phosphorus s potassium fertilizors and
wvarietice (per cent on dry matter banis)l.

i%&z&wli‘m@n«;! arvest ing
| nrém_g le zmau i :

Phosphorus = Py 2495 2,00 lewd
P, 2496 2400 1493
Py  3elb 2.08 2400
Seim. & 0.011 04006 0.019
Cele 0405 64031 (4016 04057
CoVsy % led2 1.11 44
Potash = K, 3,01 2403 leut
Ky 3.04 2403 1.96
BeEme 4 04009 0e005 G016
Cel's 0405 B NS 04047 °
CaV, % 142 b 9% ¥4 4414
Varfety - v, Jalb 2,25 1494
v, 2467 1.0 1450
B.8me 4 0.0G9 04008 G016
CeDs 0.05 04025 0.013 NS

CaVe ¥ l.42 1.1i 4.14
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m:'m“ in nitrocen content of differeont plant parts of
growinut were clso notoed by telkar (1973), Rao gt al. (1974)
snd Bhan {1977)., rPachpute (19tl) has also obsorved citierences
in the nitrogen content under middle cujarast conditions acong
three varicties of grouninut vis. GAlUGwl, Jeli and T.G.»17.
4234142 Phosphorus effect. 4 perusal of the date presented in
Table 5 indlcated Wt the phos;horus applicatdon gsiyniidcantly
snoreased the nitrogen content of heulm at oll three utages of
growth as well as in kernel and shell &t harvest. A lineaxr
incresse in the ndtrogen content with the increass in the level
of phosphorus could be ettributed to the fact thet when
phoasphorus 18 applied to logumes, it enhonces the activity of
rhisobia and increcscs the formation of root nodules which
helps in £ixing more of atmospheric nitrogen in root nodules
(vawalkar ¢t 8ls., 1977). funtenkaer and Sathkal (1967), singh
and singh (1973) and many other workers hove reported similar
effect of © applicetion on nitrogen content. The increase in

B content of grouncout with P application might possibly be
dus to its role in protein synthesis (Meyer ami  noexsonsi952).
4030143 Potacciun ol ects The analytical reeults presented in

Table $ revealed that the nitrogen content wes signiiicantly
ingressed in grouncmut kernel and hauln at harvesting stoge
only. ihile the nitroyen content in above ground plant parts
at flowering and peogglng stages anc thot in shell st heaxvesting



&2

stage remained practically the same due to potassium application.
ontent in kornel wes significantly dncreesed from

per cert and in haulm at maturdty from l.ob €O

ount of potaseiun fertilization
These results also indicate that potassium helps in proteln
formation and improves the final product (Yawalker et ale, 1977).
walkar (1973) has okserved the highect N content in seed followed

by leaves, roots, lls ani stems due to addition of potass

h betwean g1 SUnCGIUE

all the £irst amd setond order
¢l 1“&1. anc ot

tent of above ground parts of
spaction at flowerdng stage
ombination VP, ylelded signd-
lowerdng (3.26 per cent)

ficantly
and peggdng (2431 per cent) stages as compared to that under
other trestment comk fnations of groundinut vericties and
phosphorus levels. 'heress the nitrogen

4
|
uced the maxioum concentration of nitrogen in plant at both




“

‘I’tﬁé 6o Intersction esicct oi ViX on nitroyen content in
haulm at flowering stage of gremminut ( ey cemt),

" _ 3;@6 Seld  Jell  2abZ 274 LaT8 2094  2.95

’. 3edd 3e34 3037 2072 276 2414 2696 5495
»y 2033 3429 3226 3,05 .14 .09 3edd 3e21
MNobn - - - - - - - -
Interaction - Belmae & Cole ©u08
VP and % : 0.01 GeGad
VIR U021 D062 |
——— . . e

Teble 7. Interaction effect of Vi on nitrogen content in
hauln et pegolng stage of grouncmutves cent),

I 7 v, T weea

Pl 2.17 dele Zelé 1494 1,71 1.3 2406 1498

Py 2021 2431 2426 173 1475 1474 1,97 2403
Fa 2630 233 2431 160 1e67 leud Ze05 2410
Netn 223 24271 = leiz 1e76 = - -
Interaction Gelite & Cel's Ua05
Ve and MK Q0L 0023
VK G «007 U.G19
VK ' G011 GeG32




stages, vhile the minimun concentroticn was obtained uncer
FI&O trectment at flowering stage ad under ?'1“1 at peguing
stage. The interactiocn betwoen voericty and X levels affected
signiticantly the nitrouen content ot pegulny otuye, vhere An
the content wus the highest unkier trouthent combination Vi¥y
and the least uncer VKye on the whole, the nitrogen contont
was the maximam Mu' vlﬁaxl at both flowerding and egudng
stoges, while that under treatment combinstion V. PiK, at
flowering stoge amxl under VP K, 8t peguing stago was tie
minimun, untagkar and Bathkal (1967) observed thata licostion
of P and K togother was found to be more effective in utilisas
tion of U as compereu to their lone applications

At maturity, the intercsction effect of Vi on haulm,
Vi's VK and ¥ oh kernol ol Vi, K ankd Vi® on ghell was
significant with respoct w nitrogon content. It wag cbserved
that the highest nitrogen content (2.04 per cont) wes recoxded
at P, level 4in V, variety (Takle t), vhich was signéficantly
more than rost of the combinations barring ViPs and V4Ps in
haulm. The data in Teble 9 revealed that V2p3 combination
gave maximum nitrogen concuitration (4.63 pexr cent), which
was significantly more than rest of the VP combinations in
kernel. smith gt al. (1962) roorted differences in nitrogen
content in different voricties, due to Vxr intersction wiiect.


file:///Aiexm

Table 8. Interaction effect of VP on nitrogen eontent in
hauln at hervesting stage. of groundnut(pey cent),

Wi? r‘migﬁm
v v roa i C

v, | P 2,03 197
v, 1.64 1.82 2.04
W SRS

Belme % Q.026 Colle 0,05 0.081

Tadle 9, Intoraction effect of VI'K onf nitrogen content in
kernel at harvesting stage of growsinued rex (emt),

z vy { v, T Mesn
N BV LB N W LB LN BT
" 54 2,91 3.72 Gadd wews cadb I3 deld

» 3053 3473 3463 450 4689 €35 4.02 4.18
” 440t 4.13 4.10 .64 4ol) 4,63 4038 4437

m 3.72 J.Qﬁ - ‘943 4.47 - L L]
——
Interaction Sein, 2 Code 005
VP an8 ™ 0,027 0.079
K 0.022 C.0068
i ——— ——
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Data relating to VaX interaction on nitrogen content
of kernel incicates thot the maximum (4447 per cent) snd mininum
(3472 per cent) nitrogen content were recorded under VK, amd
v 1‘0 treatment combinations respectively. vhereas the combination
of P and K levels were found to diftfer signiflcantly from each
other with resject to nitrogen content except ».K. and By
combinations .

The interaction effect of VxD, P and VP ware
aignificant on nitrogen content in shell (Table 10). The VP,
eoabinaticn recorded minimum nitrogen content (G.99 pur cant)
which wes significantly less than rest of the VP combinations.
tn case of Pk intersction, maximun nitrogen {1407 por cent) was
recorded under Pax‘ combinaticn, which wes significantly highex
than the rest amxcept P K, combinations The VI -X, combination
recorded minimum nitrogen content (G.%99 per cant), which
differed significantly from the rest borring vzplxo and vzrslxl
combinations.

Table 10. Interocticn effect of VIK on nitrogen content in
shell at horvesting staye of groundnutd Pex  (ent),

T v 1 v, { Moan
S Jg;* % ‘ Maan Maean ;| K 7 ﬁ
HIBN N Y t 15
’1 1402 1,09 1406 Qu99 0499 0,99 .Gl 1404
’2 1;07 0«97 1.02 1.04 1.05 1.0% 1.06 1,01
P3 1405 1406 1,086 102 1407 1.04 1.03 1.07
Mean - - - - -
- - -
Iﬂfﬁl‘fﬁ@tﬁﬁn S e Eibe * Calle D05
Vi and 0.010 0.027

VK 0014 0.039
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4+3.2 Phos,hozrus ”"’fs’ content

The results of v Og content of differont plant parts

<

of grouncnut varicties at variocus stages of growth as influenced

by phosphorus and potassium application are presented in Table li.
™e pzms

flowering stage wes 1.16 per cent which decresacd o O.u2 pur

content of vegetative pary of groumninue at

eent st pegoing stage and 0.79 per cont st haxvesting stage.
The decresse in phosphorus contont of vegetative parts of
grouncinut with the advancement of crop growth could be acttributed
partly to dllution effect and partly to translocation of mutrienmt
from vogetative parts to the reproductive parts (Dunting amd
Anderson, 1960). |

At maturity, the avarsge phosphorus contents in diffcrent
parts of growskinut plant were G.79, 0.%92 and G.21 per cent in
haulm, kernel and shell respectively. These results are in line
with those reported by Cox et 21. (1970) ami Bhan (1977).
4.302.1 Varioty effect. The data given in Table 11 indicated
that the effoct oi different varieties of groundnut on PO,
content wes signiiicant in haulm et £lowering stuge and in
haule and mi at harvesting stage. In case of haulm at
flowering and hagrvesting stage phosyhorus “’z‘*s’ contents were
lelts and Q.2 per cent respectively in variety vﬁ. which were
signiiicantly higher than those (1.13 and G.76 per cent
respectively) in vardety Vae Howaver, the P.C. content in kernel



m li. Phosphorus (r.c.) content in diiferent plant pares
of groundnut as influenced by ;hos; horus and mmmmh
fertili. .. cmw varieties (per cent on dry mettor
basis)e

I Flowering | Peguing §

Troatment $ } stoye stage
Fhos; hogas = ’l _ 1.07 079 G.77 Ue91 Qelo
’3 1.16 Cetd Ce?9 U950 C.21
Py 1.23 Osbd Cetl 0,94 9»33
et % 04007 0,007  0.0U6 0.008 0,004
Culla 005 C.021 G.C19 G.017 G015 0011
CeVe % 2.5 3.3 3.04 ceaw 7.79
potash « K, 1419 Gecd Ustid CeD3 0.21
Kz . Ty ¥ 0.79 Ge?7 0.90 Ce20
SePm, o \ 04000 0.6  Ce005 0,004 0,003
Coel's G085 C.C17 0.016 0,004 0,012 0,009
CeVe % 2481 330 3.0¢ ded5 779
Varfety = V, 3413 Oek2 0s76 0496 0.20
Vg 1.1 Oesd 0,82 Qbbb Gegl
Ssime 2 0,006 0.008 0,005 0.004 0,003 |
C.re Gu085 C.C17 RS 0,014 C,012 N5

Co¥e % 251 3.30 3«04 dedd 779
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. wes significently more in vl as compared o Vzo The varietasd
aifferences in phos;horus content of variocus components of
plant at verious stages of growth might be due to the fact

that different vericticvs possessed different potentialicy of
nutrient absorption (Bathle et al., 1977) end dry matter
production. rachpute (19¢1) also observed significant difference
in FoCg content of difterant vorietive et flowuring and harvest~
ing stages.

4.3¢2.2 fhosphorus effect. The results revecled that the ¥.0g
content in various ports of grouncrut plant at difierent stages
of growth was aigniticantly atfected by phosphate fertilization
{(Table 11). The phosphorus content weg incressed from 1.07 to
123 per cent ot ilowering stage, from Q.79 to Q.ud [er cent
at pegging stege and from C.77 o Oubl jor cant, G.91 to G4
per cent and C.lc to 0.23 per cent in houliag kernel snd shell
sespectively at harvesting stage with the incresse in level of
¥ ,0g api-lication from 5C kg/he to 150 ky/hee. Consequently, the
highest s‘-zcs content was cbscrved unier s-“f»a laevel at all the
stages of growth which was significantly highur than the other
two level viz, ry amd F.. However, the content decrecscd with
the age of crop.. The incresswd . concentration in different
plant parts might be due to increased root growth on accmum.'
of P apjliceticn. sdmilar fincings were regorted by singh and
singh (19723).



4434242 Potassium effect. The data presented in Taovle 11

revealoec that tihe g content of haulm at all thwe stages of
plant growth wes asigniticently iniluenced by X apilication.
T™he Folg contents in above ground parts of plant were 1.19,
Oetd andd Cetl por count st flowerdng, pegulng and horvesting
stages respoctively in absence of K applicaticn, which was
signdficantly rewuced o lelde Ge79 anu Co77 ek Cent wt
respective stages of growth whoen 60 ky Kgﬁ/ha wag audieu to
soil. The phosphorus contents in kernel (G.93 per cent) am
shell {(C.21 per cent) under g level were signdidcantly higher
thon .0, contunt (CoB0 orxl Go20 per cunt reapectively) wker
Ky levels “uch wecline in phos.horus cuntent due to potassium
a; 1 ddcation wes rejorted by valker (1973) in groununut.

4eJeded Interoctdcn effocte Nuthe 8t flowering and pegying

stages all the first order intersctions botwesn Growrinut
vardeties, phosphorus ond potessiun levels ailected the
phosphorus content in aeriol parts oi grouncout plant excepting
V¥ and PxK at flowering stage (Table 12 and 13). The plants
under treatment Valy contudnes signiidcantly highor phos; horus
at flowering (1.27 por cent) ane peogoling (G.ub per cent) stages
axcept vlz'”a anc Vzpz at pegeing stage than thoet unuer other
troutinunt conbinotions of variety amd phos horus levels. In
case of ai Intoracticn et pogudng stuge, maximun (LI0OSLNGEUS

(Oebo per cent) wes recordou unceaer ‘:"“BEG truatment, whidch wae



>/ B.ACelcae V4R
of kﬂﬂc@ieam}‘ B

83

'z‘ama 12, Interaction eff{ect of VP on phosp horus content

{:‘xﬁg } in haulm ot tlowering stoges Of groundnute.

Crex cemt ),

’ P ) P ' S
Vi 1406 1413 1420
Va 1407 1,19 1.27

SeEMe 2 e 010 CeTe 008 o9

Table 13. Intoroction effect of Vi, ¥ aikd VE on phosphorus
(;‘Jzﬁgj content in haulm at pegging stage of

grouncnut { Per cemt),

} v% { ‘ v ~ Hean
Tk e Ve P Y u Viaan Vox Vg
{ "o 11 1 AT T W | R B S
i’l Cebl el Qo2 0477 0475 076 Cu79 Ua79
Py Gebd  Ge77 CGatlO  GotL Lo79  Getd Ouweb 0076
Py Oebili  Uettd Uatd G0 Gt  Cotd  Oobis Gadld
MOBBE  Oub4  Oubl = 0ut5 0uT6 = - -
Interaction Gekine CeDe 0405
VP and PR UeC10 04027

i 0006 | 0022
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significantly higher than rest of the truatiments except ¥.K,
combination, vhile amonget the combinetlons of varlety end
potassium levels the plants urkier trestiaent vllito and szﬂ
conteined signdticantly higher Py than rest of the treatnent
combinations .

peta presentec in Table 14 indlcated sdgndficant
efiect of Pk lanteractlon on v 0 content of haulm st harvesting
Stage. Maximumm Pol g Content {Osth pexr cont) was rocorded unkier
Po¥y combination which wes significently superior to other
combinations. Puntanker and Sethkal (1967) obscrved that
ap: Jecation of N, P amdd ¥ wwoyether was found to be more
sttective in utilization of PO, 88 COmpared to lone applicetiocn.

Anong ciiierent intoractions vlpsg Ko viﬁc and
VyPakg combinations conteined maxiong Polge while VoPye oKy
VK, end V.0 K. conteined the minimm P.0c in kernel at harvest-
dng stage (Table 15). Rao et al. (1979) reported that the eifect
of verieties x Jhosphorus levels wes signiijcent on grain yield
but this interasction was nomsiciaiflcant with respoectto phosihorus
content in rice Crop.

Buded ‘E_’gwsh mmtwn&

™a results of K,0 content of diiferent perts of
groundnut plant et varlous stages of growth as atiocted by
differont variuvties amd phosphiorus as well as potassium l.vels

are presented in Table 16,



Table 14. Interacticn efiect of MK on ghosphorus (Paas)

contant in haulm at harvesting stage of rowxkime.
CPex cent),

T By ﬁ;

2a]
Joons

XQ G786 Cebs2 0.5
xl 076 G717 0. 77

Seklle 4 04006 Calin #3471 0,024

Teble 15. Interaction effect of Vi¥X on phosphorus ( ?2{}5)

content in kernel at harvesting stage of groununmut.
(pe¥ cemt),

[ v 1 r Va ’ Mean
{ - '
i 1

"og";: :W:“ﬁgﬁ,g“‘"‘“:"o{_ﬁm
Py 0e96 0495 (o856 Oets3 Gets® 006 0491 0,92
Py 04697 0490 0493 GokS Cotid Cabb  Ca93 0467
Py 0499 G495 Ca97  0e95 Goebh 0491  0a97 .91
Moan 098 0493 = Cet® Usth = - -

Intersction Selme & CoDe UG0S

vr and K 0007 0.021

VK 0e0Ce G017

VEK U010 0030




Taole 16, rotash (K,0) content in Jifferent plabt parts of
grouncnut 8 influenced dy phosphorus and potassium

and
fertilizers/vorietdes (pur cent on dry motter basis).

— T Flowering | Pegging 1 . . -
Trestment § otage ) stage ——— |
J (heudm) ) (heulm) | Haulm | vernel ] shell

Mosiphorus - 91 1.34 1.33 1.37 D84 Cebd
Py 1.37 1.33 1.32 Qa7 G0
i i’a 1,37 1.39 1.31 Qo7 Vel
S, 2 04007 0.009 0,005 0,004 0,006
Cele 0408 0,020 0,027 0.014 0.013 0.01¢
CoVe % 2,09 2.786 1.50 2045 4.21
Mtagh = KQ 1.33 1.34 1.33 Ce75 Ued®
ti 1.37 1.3¢ 1.3 Cobd Ue62
Selme 2 C.006 0,006  0.004 U.004  0.005
Calle 005 0.017 NS 0013 CallC 0«015
CoVe ¥ 2,09 2.7 150 2425 4421
Variety = V‘ 1.36 1.41 1.36 Qe 0.63
Vz 1435 le2b 1.3% Ce79 V1815
SeEme % 0.006 0.006 0004  0.008 G005
CsDe G085 Ns Ul022 0012 04010 0.015

LaVe % 2.09 2786 1450 deds Gedl




Date relating to jotash content did not very wmuche The
content in hauln uecreascu with the advencateut or plent growth
from tlowering to harvestiik; stages prowsdly cue to dilutdon
etfecte The results were in accordance with those rejorced by
Bunting and inderson (1960), Marani gt al. (1961) and Sichnann
et al. (1970}« The ;otash contont was almost the same at flovore
oy ard pegging stages, but it cocroassed from peggim to
harvesting stoge, mong various parts of groununut plant at
harvesting stuage, tie potash content was maximum (1.33 per cens)
in heulm followed by kornel (U.00 per cent) anu shell (0.6l per
cent). Similar results were also observed by Faldu (197v) and
Fachpute (1901).

4.34341 Voriety eifects The data yiven in Table 16 showwd that

the differences in .0 content were gignificent at peguing and

P
maturicty stages in all the plant parts stucdc... hile such
signicticent diiferences wore not noticed durdng ilowering stuye
(Table 16),

At tloverin, stayge, potosh content of haulm wes 1.36
ami 1,35 o cont in varicties vy and v, respectively. At
rouging stage, Vz contalined significantly higher amount of
potash (1.41 pur cent) as compared to Vg (1.2¢ per cunt)e The
jotassium (!{2\'1?) contents at harvecting stage in haulm, kernel
oend shuell of vuriety v, were 1.36, Cot0 am Ce6hd per cent

res; ectivel; vhich was significontly higher then thatof varxdety



s¢

v, (131, 0479 and O.56 per cent K0 respectively). This is
probably due to varlstion in dry matter production and
difierential wollity of varieties for potassium absorption st
diffcrent stages of growth (Bathla ot ales 197ca).

Sdgndficunt difference in potassium content among the
groundinut cultivars were also recordec by Hallock et al. (1969,
1971) and Pechyute (19:l) when sinilar plant parts ware sampled
at diiferent dates.

4030342 Phosphorus effect. The ;hwos) horus application signifi-
cantly changed the potassium content of <iitferent plent parte
st various growth stagoes of grouncnut (Teble 16). The data
revealed that at flowering stoge plants under treatiwnt :*1
contained significantly less potassiun (l.32 per cent xzc} as
comperec to that under o, and P, levels of phosphorus (1.37
per cent Kﬁf‘:}. HOwever, at pegulng stage, the phosphorus
trectinents Pl and Pz beling at par, were siginliilcantly dnterior
to P, in increasing potassium content of haulm. Thus, at
flowering anc pegging stsges, there was increasing trend in
potassium content cue to increase in yhosphorus applicetion.
7he incresse in potassium content of groundnue with i ap;lication
might be due to balanced retio of N anc K in plant nutritions
The trend at harveeting stege was reverse as the contents of
potassium in all perts of plant ceclined with increase in the
dose of phosyhorus. halker (1973), ralauw (187¢) and Bhatol
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{191} have reported grester concentration of ¥ in hesulm then
in kerncel of grousnut. The potassium contants in haulm,kernel
and shell were 1.37, O.b4 and U630 por cent Ef et iff=1 luval,
which were si¢niiicontly highoer than at Py and Py levels in
the respective plant parts. Contrary to this, Thornton (1964)
reported significont increase in potassium content of kernel
and fodder by P aplication.

4430343 Potassiun efioct. The influence of levels of potassium

on potassiun contents wes signiticant ot flowering anc harvesting
stoges, while such effect wae absent at pegylng stege (Table 16).
™he results incicated thet at flowering stage haulm contained
1.37 pur cent i 45 under K, treatuent vhich was significantly
more than that (1.33 per cent K,0) recorded undor K s At maturity
stage 1.35, G.04 and G.62 per cont L recorced in haulm, kernel
and shell at ¥y lovel indicatoes signdilcantly highur amouncs of
potassium as camered to that {leid, CJ7% and .59 per cent

K0 respectively) obtalned uncer Ko Similer fimiings were
rejorted by Havbebullah gt al. (1977), wiw observed that K
application increased X cobtent in houlm and Kernwl. srindvasa
(1979) reported that ¥ content signiticantly increase in loaf
and in grain of soybean by K applicstion.

4e3e344 Inkeraction effect. interaction effect between variety
and phosphorus was fourkd to be signiiicent in respect to potash
content at flowering stages Deta presented in Table 17 indicated



that v, P, combination recorded maximum (1439 per ceat) K.0s
which vas signiilcontly higher than the rest, except VPy and
VaPy combinations.

The intercetion effect of all tie factors were found
to be significant for K,C coatent at hervesting stage in all
the parts excep.t Vi for heulm, K for kernel and V¥, VK and
Vvi® for shell. Data revealed thit K0 content was significantly
|apre unier lel comoination as cupareds W vzxo and vzi:1
combinations (Table 1lt). The date relating to 'K interactlon
incicated that PyK, recorded maximum potassiuln (l.3v pexr centl,
which was signifdicantly more than the rest except r&xi combination
in haulin ot harvesting stage. The Vi lnterscticn indicated that
VyPiKo combination was significantly superior to other combine-
tions which contained 1.42 per cent KOs whereas minimm K,0
(1,24 per cent) conteut was recorded under V.. K., which was
signdficuntly less than rest of the combinations.

T™he VP interaction was sicnificant with respect to K0
content of kernel (Tadle 19). The potassium content was Baxisnmm
(Gabb per cem) under v P, combination which was signiticontly
more than the rest of the tresurent combinations. smong varicus
combinaticns of V¥ interactiun, V 1% combinetion contalned
signiilicantly higher potassium (U.86 pexr cent) than rest of the
combinations. The combinaticns VKo and VK were at par, while
Vik, and VK, diitered siyniticantly, indiceting di:iferential
ability of varieties tor utilizing appliecd potassium.
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Teble 17. Intersction effect of VP on potash (!(20) content

in houlm ot flowering Stoye of groununut( Pey cemt),

?»"Frz FZ'T Py

v 1§ i i
Vz 1.33 1,39 137
Va 132 1.35 1.3

S..m. z Q.Glg C.!l‘. 0005 0.029

Table l&. Interaction effect of VPK on potash (x,zo) content

in heulm at horvesting stuge of growuminutd rex cent)

N | Y % Va [ Ween
H "01;“1 {""“t“o{"; ghoen | Ky Ky
Py 1462 137 = 1634 1437 = 1e3b 1,37
Py 133 1,37 = 1e2¢ 1,32 = 1429 1435
P, 1433 1435 = 1027 1429 = 1,30 1.32
Mean 1636 1437 = le2t 1433 = - -
Interaction Sokle 4 Colis Ge05
VK 04006 0.017
2 04007 0+020

VK C.010 0029




Table 19. Interesction effect of Vi¥ on potash (xzo) content
in kernel ot harvesting stage of grouncnut( pes cemt),

| Vi | Va Hean
e fwean Ty Tk fmean x| K
" 0.84 0092 0.66 0,76 0s65 Cot0 = -
Py 0671 Oobb 079 (75 0,79 0077 = -
P, 070 Osbl Ua75 o777 Odbl 079 = -
Mean 0.75 Qa6 = Ce7€ Gob2 = - -
Interaction SeEme % CuDe Gu05
vp 0.006 0.01&
VK 0.00% G015
vPK 04009 0.026

Table 20, Interaction effect of ¥ on ;octash mzm contant
in shell at harvesting stuge of grouncnut fex ent)

I F I F.
k {4 2 4 3
xo Ceb3 0.57 Q.59
xl 0«64 0.62 Q.59

SeFin, 2 G009 Cotte CGal%  G4026
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Acong Gitserent combinaticns of VPK intcracticn,
vlﬁxxl conbination shovee 4ts superierity in potassium content
of kernel over other combinoticns, which containes Ge92 per
cunt Ksz. mindmum potsssium (G700 perl Culit) CONLGlt was recurdead
under vlﬁsxo comdinetdon which wes at per with VP Ko, rest
m&w;vaigniziwmly sy, crior to these combinaticnse
- The dute releting to ¥ interaction for ¥,0 of shell
incicated thet 7K. contadned mindmum (G.57 per cent) potassium,
| \«h&.le ¥y contadnos maxdmun (C.64 per cent)s The ditfurences
amony these cooudnoticns were signdidcont in shell (Table 20).
rubtamkor enc Dathkal (1967) have also reported that o lication
of ¥ wue founu to imreaaé the K
44344 Calcium content

The results of calcium content in different plant parts

2(‘~ content 40 plante

of grouncnut varictics ot variius stagyes of growth as aficoted
by various treatments are tabulated in Table 21,
™he average calcium content in haulm was found to
increase with the age ot the lont. The contents in houldm
WBES led3s le3l anc leds per cent ot flowering, pegoing and
harvesting stages res;cvotdvely. Similar trend or calciun
content in yroundnut has been reported by dchnann et ale(1970),
At maturity, the calcium content in Gifferent ports ot
groundnut plent wus in the order of hsulm > shell > kegnel,

Cdidler wrend wes also notou by Bayncs anc ‘almsley (1974).



Table 21, Calcium content in different plant perts of

grouninut as influenced by phosphorus and

potassium fertilizer and varieties (pexr cent on

ury matter bDasis).

{ Floviering T regydng §

Treatment ) stage | stage ting stoge .
f (haulm) { (heulm) }|Hs Kerpel 8 chell
Phos. horus = Py 1.25 1.33 1.49 O.22 Oebd
Py 1.23 1.31 ledd C.23 0.53
Py 1.20 1,29 1.40 0425 0.55
S.m, 3 0,005 0,004 0007 0,005  Ge00b
CeDe 0005 0.014 G.011 CeG20 04015 C.022
CeVe % 156 l.18 189 9.24 Setl
rotash = K, 1.22 1.30 le43 Cedd 0455
Kl l.24 1.32 1.45 0.22 0.51
B.Em. + 04004 0,003 0,006 0.004  0.006
Coele 0405 0.011 0009 0016 G013 Gs0le
CeVe % 1.58 l.18 1.9 9.24 S5.81
Variety = V1 1.22 ledt 1.42 Ce24 (S7%-3 §
V2 le24 1.33 1,46 Ce22 055
B.Fm, » 0+004 0,003 0,006 0,004 UeQ06
CeDe 0405 0u011  0.009 0,016 0.013 0.0l
CoV. % 1.56 lelc 1e® 9,24 5.61




4434441 Vericty effect, The data in Table 21 stlwwed that the
differences in caloium contents of groununut lant pares at
flowering, pegging and harvesting stages were signiilcunt due
to different virieties of groununut. Variety v, contuldned

1sd4, 1433 and 1.46 per cent calcium at ilowardng, peguing

and harvesting stages respectively, which wers significantly
highur than thot of verdety vl at respective stages of growthe
Vazioty vy contained significantly higher calcium (G.24 per
cent) in kernel as compared to that of variety Vz (Ce22 per |
cent), vhile reverse wos m@{;izic.tw content in shell. Hallock
et al. (1969, 1971) observed significant variaticn im calcium
content of cifferent plant perts of varicus cultivars of peanut
sampled on Jiiferent catese Reo gt al. (1974) ami Fachjute
{1%9851) have reported clfferences in cslcium content of groundnut
plant cue to verieties.

4¢30402 Phosphorus effects The data presented in Table 21
revealed that tihe efiect of phosphorus was siynificant on the
calclum content of vardous peres of plant at Alfferent stagos
of growth. At flowerdnyg stage, the calcium concentraticn
decreased with increasing rate of - epplication anmd
difference betwesn two sudbsequent levels of 2&5 was siyniile
cant. Similar trend was also observed in cese of haulm at
¥oguing and hervesting atage. Contrary to this, the treud of
calcium In kernel anc shell increesed with incressing the dose
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of phosphorus app lication. Foster and Russell (195¢) showed
that calclum absorption decressed with incressing the level

of rhosphorus and high lime may also recuce I’ absorptlion owing
to the decreased aveilabllity of P associsted with & high Hm"i'
Hzmz roetic in the soll solutiocn at higher i,

4.3.4,.3 rotassium effect. The data given in Teble 21 revealed

that the calcium content of haulm was significantly influenced
st all the stages due to jpotasslum &plication. Calcium content
in aerial parts of the plant wes 1424, 1.32, and 1.45 per cent
at flowering, peguing and maturity stages in presence cf
potassium, which wee significantly higher than the value
recorded under control at res;ective stages, whereas calcium
coatents of kernel and shell were signiflcantly decreaseu with
potassium application. Habbebullah ¢t ale (1977) observed thet
calcium content uecreased with potassium apilication in kernel
when calcium ap; llcation wes not givens

4.3.4.4 Intersction effect. The interaction eifect cn calcium

content of groununut lant ot varicus stages of growth was
tourki to e avswnt excepting the Vi inturaction in heulm at
hazvesting tim;;e.

The date iln Pable 22 rovealed that v,y treatment
combination yiclded signiiicently higher calcium (1.50 per
Celt) content @8 comp.arec to rest of the combinations except

v1131 vhich gave l.d4t por cent calciume Minimum calcium (1.37



per Cent) content wes recorded wxier VyF3 combination which
was significantly less than all other treatnent combinations.
Table 22. Interaction cifect of VIi° on celcliunm content in

haulm at harvesting stege of grounkinut( pey cewt),

~F § P, ) P T F
v 1 I T
V‘ l.48 1.42 1.37
v, 1.50 1.46 1.44

S.uo i 0001{3 Cele 0003 0.0%

443.5 Magneetum content

The results of magnesium content in verious plant pages
of yrouncnut at different stages of growth, a8 effected by
varieties, phosihorus levels anc potassium levels are presented
in Table 23. The average maguesium content of heullm declined
with the advancement of plant growthe. The decrease in magnoesium
content was abru;t from flowering stege (1.6 per cent) to
Peguing stage (0,92 jer cent), probebly due to peak period of
absciute vegetative yrowth of grouncaut (Dunting and ~paerson,
1960). e hammim stoge, the magnesium content of diffoerent
Parts of groundnut plant was in the order of haulm > shell >
kernel. similar results have been re orted by Sajnes and
talmsley (1974) amt Habbebullah gt al. (1977),
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Table 23, Magnesium content in diiferent plant parts of
grounuiut a8 inilueinwed by phosphorus and potvassium
fertilivers and verleties (per cent oh dry matter
basia).

Tlowering | Feuuing |

' Hav 8
Treatnent mm t stage ‘
{_ (haulm) { (heulm) | Heulw | Kernel } Shell

Phosphorus - Py 1.61 [ ) Oeti2 Oei2 O.23
Py 1.66 Ge92 Oeth 0e23 0e24
Py 1.69 Ce9%b Goou Cedd Cead
BeEms & GeG13 Gl.01C G014 G005 04004
Calle 005 0039 Ce0286 G40  0L013 C.015
CaVe # 3025 4e2b 6.51 Tebd Gotd
Fosash = X, le6b Ce%4 Oets?7 Oe24 0.25
Ky 1.64 .90 Qo3 Oe22 Ce23
Soline & GeC11 CeO06 0011 G006  Cla0U4
CaDe Uolb 0,032 0.023 0«033 04,011 0,012
CuV, % 3.25 426 6451 704 Getd
Variety = \J’1 1.63 C.92 Oeb3 Ce23 Oe25
Vo 1.69 0.93 0.87 Ue24 Ce22
Solme 3 GeO11 Osllb  0eUL1  0.006 0.004
CeDs 0405 Cl.032 HS 0.033 Hs 0.012

CaVe % 3.25 4.2 6ol T84 Be bl
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443,501 Varicty effect. The data in Table 23 showed thet the
diiferences in magnesiun content of houlm at flowering amd
harvesting stayes were significant cue to varietles of
grourxinut, Variety v2 contained 1469 and Ul.u7 per cont
magneciun in haulm at flowerim and harvesting stages respect-
ively, vhich were sicnificantly higher then that in verdety V,
at respective stages, While in case of shell at harvesting
stage, variety V. had signifdcantly lower vagnesium (0.22 per
caent) content as compared Lo “il varicty. This could be attris
buted to its lower heulm and higher kernel end shell ylelds.
Pachpute (19:1) also reported significent differences in
magnesium content in different veriecties of grouncnut at verlous
growth steges.

4e305.2 Iicaphorus eff

o The magnesium content of various plant
parts of grounkinut were significantly influenced by ;hos horus
api-dication (Table 23}. The content under Py was significantly
higher thon thet under Pye The content wer ?3:2 treatoent wes

- 8t par with P, excupting at peguing stage. therees it was found
to be significantly superior at pegolng stages The maximss
content of magnesium was 1.69, 0.96 anu C.66 per cent in haulm

at flowering, pegging ond maturity steges respectively under

Py treatment. The corresponding minimum content was lel, Goti6
and Gev2 per cent st res.ective stages. The magnesium content

(0425 per cent) in both kernel and shell at harvest due to



trestment Pa was the highest vheress the magnesium content

{Ue22 per cent) in kernel aenu in shell (0.23 per cent) recorced
urkier Py trectment were the loweste Faldu (197¢) has noted thet
phosphorus alone increased the meghesium content with guccussive
increase in the dose, iwhile in combineticn with v, the content
declined.

4034503 Potassium eiiccts The megnesium contents in various

plant parts of grounciut were siynificantly gdecreaswi ot vardous
grouth stages on account of potassium. Magnesium contents in
haulm at flowering, peguling and harvesting stages were l.04,

080 and Ceud por cent respectively unuer ¥, iwvel, which wore
significantly lower than that (1.6b, Ce%4 anc Uo7 por cont
gespcctively! unuer controle. The magnesium content also decreased
from Gevd to Qe pex cent in Rernel and fram O.25 o 0,23 per
cent in shell due to potassium fertilisction. This might Le due
to antaogondem botween X wnd Mg dn Kegich solle (tanwar, 1976).
Similar results ere alsc reported by Habbebullsh et al. (1977).

4234544 Inturoction citects 71k the interaction between voricties,

phosphorus and potassium levels on moghesium content of dirierent

Parwe of growrgut lant ot varicus stages of growth were found
0 be noteicniilcont.

Redel sul hur content

The dute on sulihur content of Ciiferent jlont jarte

Of groun.nut o8 affecto by distorent verietdes, hosphorus
and potasscium

fertiliacrs are jrescented in Table Z4e The sul, hur



Yeble 24. Sulchur cophent An ditferent plaut paxes of
grouncinut «o influenced by (hosphorus and potasaiym

fsstiligers and varieties (pur cent on dry matter
basis).

S.mme o 0,006 04002 0,002 0,002 0,002
CeDe 008 0,011 0,008 0,005 0,006 0,006
CuVe 4452 3.14 333 3.73 Se17
Potash « K, 0,33 0s36 0.9 034  0U.16
R; 033 024 0.20 Oc4 Oeld
8.5, 4 04003 0,002 G.0C1  0.,008 04002
€Dy 0408 »s ns ns ns Ns
CVe % 485 3.14 3.33 3,73 3.7
Variety = V, 0e33°  0.24 0.20  Ce2¢ 0,16
v, 0s33 Gedd Oel® 0423  0O.l6
SeEm. 3 0,003 0,002 04003 0,002 0,002
CaDe 005 ns NS o1 0.005 ns
CuVe % 4851 3.14 3.33  3.73 5.7
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content of haulm decreased gradually from 0.33 per cent at
flovering etage o 0.24 per cent at pegelng stege and furtiner
O LelP per cent at maturity stoye. achpute (1%:l) reported
that the sulphur content of haulin decreased frum C.2¢ per cent
8t flowering stage to G.22 per cent ot pegeing and O.de per
cent at harvesting stago.
| At horxvesting stage, the averasge sulihur content of

varicus plant parts of grouminut waes in the order of kernel

> haulm > shell, similar trend was observad by BrommField
1973) and Pachpute (19ul).

4+3.6.1 Variety eifect. The sulphur content of different jlant
parts were not signiiicantly influenced by varieties except the
grouncinut kernsle. sulphur contont wee practically egual in heulm
of both the varieties &t. all three stages of growth. ‘hile in
kernel at harvesting stoge, varlety V, contained signiilcuntly
Jower sulphur (0.23 poer cent) as compared to that of variety
"1' Such variations in sulihur contents of grouncinmit varietles
vere also reported by Bathla et al. (1977).

4434642 hosphorus efficcte The data presented in Table 24
revealed that the effect of phosihorus application wvas
significont on sul;hur content of haulm at various growth
stages as well as in kernel ancd shell at harvesting stage. The
sulghur contént. in houlin, kernel and shell at verious growth
stages uncer phosphorus trestment P3 was significently higher
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than that under P, end F. treatmentes The differences betveen
later two treatments ””x and r»z) were also fownkt to be
signdficant at all the growth stages. This indicetes that the
sulphur content in plant increase with increase in the P levels
probaivly due to increase P18 ratic (Shinde et 8l., 19791,
4.3.6.3 rogassium efiect. The date in Table 24 revealed that
spplicativn of potassium had no significent efifect on sulphur
content of citferent plant parts of groundnut at various steges
of growth. The mean sulphur (0.33 per cent) content at flowering
and (0.24 per cent) peguing stages remaincu uchanged with and
without potassium tertilizaticn. The sulphur content was .24
and 0.16 per cent in kernel and shell respectively under both
Ko and Kl treatments.,
4¢3+644 Interactlen effect. All the first and second orxder
inteructiuns vize, Vi V¥, 'K and ViK wore iouik S0 be
mneicniiicont with reg; ect to sul.bhur content of difterent
pazres of groundnut plant at various stages of growths
4¢3.7 jron coptent

The results of iron content of groumninut plant parcs
at various stages of growth a8 influciced by varieties as

well as phosphorus and potassium levels are preseated in
Table 25.
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Table 25, Iron content in <dffercnt plant parts of grouncnut
as influencad by phos horus and potassium

tertilizers and verieties (pim on dry matter basis).

Treatment “: ' 12:?::% mthi Hazy ""'@"""“'—“Lr-m—--"“"”"E

§ (haulm) { (haulm) § Heulm § Kernel 1§ shell

hog) horus - Pl ©3.90 T7.65 429 70473 74497
P, u3407 T5e22 w2ebd bbe73 73.19

Py 0,06 71.63  8l.66 Se2 T2.9¢6

Sekme + 1,353 1.020 1,413 Ge209 1.212
CeDe 0,05 NS NS NS NG N&
CoVe % Sedc 22.26 6,79 5425 6.5¢
Potash = xo 60433 75.43 ©24706 Gt o 7 73433
lx b4.7c 7423 63,75 69,62 74400

SJBRe : 1.091 Oec33 14154 04742  0.99
Cel'y 0,058 NS NS NS NS RS
CuVe % 6.48 22426 6479 5425 6456
variety = Vl CEe99 75.73 3.0 69,47 73.C4
Va E2.11 73493 Cide93 69,02 7443

B.Em. + 1,091 0833 14154 C.742 Ge99%
Cele 0405 NS S NS NS NS

Clv. % 6.‘&& 22.2‘ bt?g 51! 35 6.5&3
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The mean iron content of vegetative parts of groundout
plant decreased from 2.95 ppa et flowering stage o 74403 pm
at pegoing stage, but lateron it increased to i.26 ppm at
harvesting stage. Ualmsley and Baynes (197&) reporsed that
iron content in grourndnut folisge was meximum &t scven weeks
" of growth and minimum at hervest. “hile rachjute (1961) observed
maximun diron (115,60 ,.m) content in haulm of groununut at
harvesting stege. The iron contents of ditferent parts of
groununut plant at harvesting stage were in the order of haulnm

T shell > kernele

4e3eTel Vardety cifect. The dificrent varictles of grouminue
G4d not ciffer significantly in iron content at all the stages
of growth. The lron contents in haulm at tlowering, peyging and
harvaesting stoges as afiected by verictles varded from oi.99
(VI) to bll.l1 (Vzi- Pttty 75472 W’l) to 73.93 W‘z) Fidl amki 63,60
Nli to 61.93 (Vz) pim respoctively. ot harvesting stage,
variety vl contained 69.47 ppm dron in kernel which was higher
than thet of va (69,02 pram) whereas varlety vg conteined more
dron 74436 ppm than that of Vi {75404 ;390) in shell. This could
be attributed to genetic variability for utilization efficiency
ot iron among the groundnut varieticvs (Haretzook gt ales 1974).
QedeTed Fhosphorus eiiecte Iron content of different Grouinug
plant parts at various steges of growth decressed with the
Phoasphorus a;; lication but the diiferences were not signdficant.

@
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The decresse in iron content with increasing phosphorus levels
waere from 83490 (tsl) to 0.0b (i»"a) prm at flowering staye and
7765 (L‘x) to 71.63 (:“‘3) Pl et pegglng stage, while at
harvesting stoge, the recuction wes from ud .28 (:31) to ul.é6
(z‘a) pim in haulm, 70,73 (5-1) Lo buedt (Pa) Fro in kernel and
7497 (pl) to 72.96 l?s) rpm in shell. The depletion in iron
contont might be due to antagonism between phos;horus and izon.
cuch findings were reported by raldu (197¢) end Shetol (1%ul).
Ge3e743 Potogsium efiects Iron content of haulm ot ilowering
and peguing steges as well as different plant perts et hagvesting
stoge <id not dilifer significantly due to potassiun application.
Iron content at flowering otage increased from .33 to wdTu
pra when potasoiunm was added to soll, while it decreasec from
7543 o 7423 puin at pegging stage. At harvesting stoye,
jotassiunm ay; lication (Xl) increcsed the iron content in nauls,
Rernel enc shelli. Myer (194¢) roported a defindte increase in
the iron content Of pawcy sStraw in the absence of K.

4+347+4 Intersction effccte The effects of interactions between
vardeties, phos horus and potassium lovels on iron content of

dififerent parts of groundnut plont weye found o be nonsigni-

ficant.
dedels Hﬂw Hese Comm

The data on mengenese content oi diiferent parts of
grouncrut plant ot various stages of yrowth a6 atfected by
difserent varieties, hosphorus and potassium lovels are
presanted in Tavle 26.



7%

" Table 26, Manganese content in different plant perts of
grouncnut <8 iniluenced by phosphorus and potassium

fertiligsers snd varicties {ppm on dry matter basis).

f Flowerdng § Pegadng ¥ . o000

Treatment § stage | stoge -~
§_(hsulm) § (haulm) { Haulm | xerne 1
Phosghorus = P, 51452  49.63 20443 16,90 42423
P, 54.05 51452 31.35  17.74 42.23
P, 55478 56459 32467 lbeSt 43407
SeEme 2,100 1,906 1.612 1.7l 1.563
CeDs 0405 ns 5,492 NS NS NS
CoVe % 15,69  14.49 22.99  40.16  14.13
Potash = K, 52,93 52493 3151 16490 41.67
X, 56062 52436 31453  16.56 43.38
SeBme 14722 34556 14460 1.454 1,226
CeDy 0405 ne NS NS ns NS
CoVe % 15469 14449 22,99 40,16 14,13
Variety - V, 53,49 51400 30.94 1633 41,10
v, 54405 53,49 32,09 19,15 43,92
Sefm. ¢ | 1e722 145586  le4u0  1e4b4 14226
CeDe 0,05 Mg NS g NS ns

CoVe ¥ 15.69 14.492 22.99 40,16 14.13
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The average mahganese content of above ground parts of
groununut et flowering and pegging stuges were 53.77 and 53.64
ppm respectively, but it was grestly depressed to 3leB2 ppm at
harvesting stsge. This indicetes that the ratlo betweel Bengancse
abeorption and growth of plant was more or less sinilar curing
vegetative growth pericd, The reducticn in manganese concentiow
tion ot harvesting stage might be due to trenslocation of the
slement to reprocuctive parts of the plant. The Danganess contant
woe more in shell (42.51 pim) followed by heulm (31.52 ppm) and
kernel {17.74 pi;)e These results are in confcprmity with those
reported by relmeely and Baynes (197c).
de3sbel Variety uffect. The mangenese content of haulm at
flowuring and peguing stages @8 well as different plant parts
at harvesting steye were not significant in different varleties,
howewvor variety vz tended to contain higher nangansse as compared
to v, variety. The mengenese content of variety va was 54.05 ppm
at floverdng stage and 53.49 pp &t pegoing stage, whereas at
harvesting stsge its content wes 32.09 ppo in houlm, 19.15 pie
in kernel and 49492 ppm in shell. Hallock gt ale (1971) reported
signiticant differences in mangenese content of plant portions
of grouncnut cultivars in latter stayes of growth.

€e3et42 Phosohoius oy Cte The mencanese cComant was signiti-
SmRBLI0IUS @1 Lect : ¥
cantly incressed by jhosphorus apy

ddcation at Pogcdng stugye

: Stiges itwaes ioumi to be nonslonde
ioant. Mangeness content at f4 level was signisicantly higher

only, while at other growth


http://53.1t

™

than », treatment, while !-?*1 and %?2 lovels were &t par as rogards

1
Lo mangoenese content at pegging stages The manganese content

was in the order of P, 7, > 5’1 in all the plant parts at
difierent stages of its growth, shatel (19¢l) reported
moneigniticant differences in manganese contant due o
ap;licaticn in groundinut.

d.3e843 Potassiun efiects Manganese content of haulin at flowerdnyg
and pecging stages as well as in different plant parts as
harvesting stage were not signiiicently affected by potassium
sppplication. Mangenese content increased from 31.51 0 31433 ppam
in haulm, 16,90 to 1G5t ppp in kernel and 41.67 to 43,36 pim in
shell due to ¥ fertilization.

Se3eied Inturaction efiect. r1ll the first am second order
interactions were found to be nonslyniiicent with respect to
nanganese content of aliferent plant perts of groununut at
vorious ¢rowth atages.

43,9 Zdnc content

The results of zinc content in vericus plent parts of
grouninut vardeties st different stages of growth, as aifocted
by phosphorus and potassium fertilizers are presented in
Table 27.

The sverage zinc content in haulnm increased until the

vegetative growth was in progress (upto pegging stagel, but

’» 3 y " s
t decreased st maturity, probably due to translocatdion of
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Table 27. Z2inc content in different pluent parts of grouncnut
ag influencud by phoosihorus and potassium scrtilie
zors and varfetios (p.m on ¢ry matter basis).

Flowering | legoing §

Trectment : stegye | stoye }—--——-——}m-gvﬁi
§_(houds) § (boulm) § Heulm § Ke )|
Phosihorus « Py 24486 2781 2006 23653 11.30
Py 23455 2732 1949 21466 1077
Py 22.39 26,16 19,33 é1s66 2003
S.Emn. & Ge320 Oe3td 04619 0e331 U304
CeDe G005 Ge022 1,103 s NS 3521
CoVe * 5443 Sebb bed7 €eU4 1142l
Posash - X 23435 27,13  19.67 21.9C 10,77
Xy 23e04 26,93  19.¢7 22,00 10499
Sefme # Cedtl Ce313 0Oe342 G270 U9
CoDs Ce05 NS NS NE nNs NS
CeVs % 543 Sebbs «ok? 504 11421
Variety = vy 23465 26,84 19.40v 21,61  1G.96
Vz 23455 27.22 20401 22449 10.M7
BeEme 2 Ce264 0323 00342 Ced70 00249
CeDe 0405 ns ne us NE NS
CoVe % 943 St ted? 6,04 11.21
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sinc to reproductive parts, vigz. the pod as olbwerved by Chahal
and Ahluwalia (1977). shukle and Prasad (1979) ifound thet zinc
content in groundnut heulm Gucreased with the age of plant.

At herveasting stage, the zine content of different parts
of grouncnut plant were in the order of kernel > haulin > shell.
similar trerx! was also reportec by -alisely and Baynes (197¢)
and rachpute (19&1).
4,3.9.1 Variety effect. The differaent varietios of grounumit did
not differ significently in zinc content &t all the stages of
growth, The zinc content in haulm at flowering, pegging and
harvestin stages, as aifected by varieties varied from 23.65
(Vq) to 23.55 (V,) ppm, 26404 (V) to 27.22 (V) ppm and 19.44
(Vl) to 20,01 (vg) ppm respectively. variety vV, contained 21,61

and 10,96 pio sine vhile vordety V, contolned 22.49 and 10.77

2
prm sinc in kernel and shell. Hallock et al. (1971) did nmot
£ind significant dliferences in zinc content of different jlant
parts of peanut cultivars st maturity. pPanchpute (19ul) also
reported that the T,0.-17 variety contatned significantly higher
gine in haulm (12470 ppm) and lower in kernel (20.30);.m) and
shell (11.10 ppm) as compared to varietles G/UG=1 and Jell. .
4434942 Phosphorus efiect. Fhosphorus application had significant °
effect cn ainc content at earlier stages of growth, l.e, at
flowering and peguing, but at horvesting stoge, they had
nonsignificant effect on sinc content in haulm, iernel and

4



shell. The data revoaled that at flowering and pegoing stages,

Py contalned significantly less zinc a8 compared to P, and Pa

levels of phosphoruse At harvesting stage, P, level contained

less zinc 19.33, 21,66 and 10.62 ppm as compared to P, and P,
levels of phosphorus in haulme kerncl and shell rec;~Ctivelye
¥any workers hove rejorted that P immobilizos ginc and thereby
reduces the content of ¢cinc vhich 18 malnly due to formation of
insoluble sinc hosphete (Brown ot al., 1970). Faldu (197¢) and
Ehatol {(1961) have also reported decrease im aine . ...ent in
groundnut plant pasrts dus to P fertllization.

4.2.9,3 Potassium effect. Zinc content of different groundnut
pdant parts at various growth stages woere not aignificantly
sffuected by potassium fertilizer. Zine contuent was incrocased
monsicniffcantly by potassium fertilizer in all the plant parts
at harvesting stage and flowering stage, while gine content woes
decressed with K fertilizetion at peguliy stoga.

403.9.4 In
interactions, viz. ., Vi, PR amd Vi K did not aitiect siygniije

eraction cviiacte All the £irst and second order

eantly sine content of difterent pearts of grouninut plang et
various stages of crowthe

™e cata on copper content of grouninut plant parts
at various stages of growth 88 affected by diiferent varieties,

[hosphorus levels and potassium levels are ;resented in Tanle 2i.



Tabde 2t. r contemt in differenmt ;lant parts of grouninut
and verfevies (ppm on dry matter besis).

CoDs 0408 ns 0s575 N8 ns s
CoVo ¥ ue92 753 7.80 o089 TN
Potash « Ko 11.67 20.98 10,65 15455 15.60
Ry 19 10.29 Dt 15.43 14492
Sele 2 0308 o163 0187  0.288 0,229
CasDe 0408 71 0e470 D451 NS 0. 661
CoVe % . 253 7.0 8.00  7.37
Variety » V‘ 11.12 10,53 .04 31423 13.53
, A 11443 30.71 10469 18478 16,99
Bele 2 0.308 00383 0.157 0256 Ued2®
CuP. 0.08 " == QedBl  0e736  0.ii1
CuVe ¥ - 892 Te53 T+50 te09 737

o »
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The average copper content in haulm wes foumdi to decrease with
on in
11,26 ppm et flowering stage to 10,62 ppm at pegolng stage and

the age of plant, The reductd opper copntent was from

further to 1026 ppm et herv
walmsley and Baynes (197¢) also pointed out that there wes &

puting stage. Cox et al. (1970) and

(15,26 ppm) > hauldm (10,26 ppm)e
4e3010,1 Vardety effect. The data pmﬁ&mﬂé in Table 26 showed
that the diiferences in copper content at flowering and pegging

stages were nonsignificont due to different varietlies of

groundmut. At harvesting stage, variety V
16,75 and 16,99 p

which were significantly higher

ively
than those in respective plant

parts of V, variety, Hallock gt ale. (1971) found high

content of virginia type of the Spanish and velencia type
POETINCS .

4+3010,2 Phosphorus effect. Copper content of different parts

of groundnut plant at verious growth stages were not significantly
increased by the ph

osphorus fertilizer, except in haulm at
pegging stage. Copper

content (11,07 ppm) significantly incressed
at P, level over Py (10444 ppm) and P, (10,35 ppm) level in haulm
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at peuudng stege, thatol (19¢1) obsarved nonsionificant
increase An coppor content by phosphorus application.

€43410,3 Potassium offect. The date revealed thut the copper
contents of haulm at all the stoges were signdilcuently decreased
by potassium (Ki) applicatdon and $t wes decreasod fxom 11.67 to
10469 pimy 10495 o 10428 ppin anc 10.65 o %.u0b ppm at flowering,
pegedng enu harvesting stoges res;cctivelye At harvesting stage,
cu; per content showed monsiynificent vardation by potaseium
spplication in kernel. *hile in shell, copper contont was
signiilcantly reduced £rom 15.60 to 1492 ppm by potessdun
application over no application, Copper content decreased in
all the groundnut plant parts at all the growth stagas by
potassium app-lication.

Ae3e10ed Ipteraction etiect. The interuction offect betwesn VP,

VE, X and Vi¥ were found to be nonsiynificant on copper conitent
of dififerent plant perts oxco;t in Rornel by VP interaction
(Table 29).

Table 9. Intersction effoct of VI on copper contunt in

kernel at harvestdn stage of groundnut vPm™),

v ¥ b, I F TP
V’l 14.47 13.75 14447

vy iS5.54 17.1¢ 17.53

Sellle & Qudd3 .1, (08 1e27%
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A perusal of the data incicated that VPq combination
contednuc elgnlilcantly higher copper (17.53 ppm) in kernel
as compares to rest of the combinations exce.t V., which
contuines 17.16 ppm copper. Copper content in kernel was
significantly higher in v, variety than vz varicty at Py and
:33 levels ¢f phosphorus.

4.4 Uptake of major nutrients
Although, the jorcentage compositicn contrioutes greatly

to the study of nutrient assindlieticn by plant, it iz essentisl
to aetermine total quantity of mutrient elements remcovec by the
plant in order to know the nutritionsl needs of the crop which
in turn provides the basis to work ocut the optimum fertilisatlon
rates. lence, the totsl amount of major nutrients removed by
the <ro;r ot harvestdnyg stoge under difierent trestients were
worked out. The dats are presentec in Table 30.
4.4.1 Variety sficct

fesults pertalning to NFE uptake revealed that
varioty V, removed significently more NIK ab conpared to
variety vl' The guantitice of N, %&5 and Kgc:r renovedi were

217.42, 79412 ami 119.17 kgha by varicey V., and 193.96,

2
65.42 and 105.6c kg/ha by verdety Vv 1 rospectively. The
c¢ifferential uptake could be attributed to genetic variabdlicy
in N fixation cepacity s well as » and ¥ utilizativn

eiliclency of a genoty,e. The veriation in the ylelu uteatield
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Table 30, Effect of phosphorus and potassium epplication on
total upteke of WK {kg/ha) by yrowdnus varioties,

Treatment ! nitrogen 2 mf’i:i’z‘;% ! “‘f,‘;‘z}f}‘

Phasphorus « Py 193,91 69.19 112,96

Py 213441 7520 litel2

Pa 209.75 72.42 J0L4 20

Selme % 54055 2,023 3,276
Culty 0405 144556 N8 NS

CoVy % _ 9.83 11.20 11.66

Potash = X, 203473 74 060 110,91

Ky 207.64 £9.955 113.94

S.Em. & 4128 1.652 2675
Coble 0405 NS 7 NS NS

CuVae % P.83 11420 11.66

Variety = V’l 193.96 65.42 105,65

Vz 217.42 79412 119.17

SeRne & dei2b 14052 24675

CeDe 0405 llebtd 4757 7702

CoVe % Potil3 11.20 1i.66
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and similar genotypic ditierences have also boen reported by
Fanchyute (19u1), while studying the NFK uptake beheviour of
fliffarm cultivars of grouninut. |

44402 Phosp

The efiect of phosihorue levels on total nitrogen
uptake was signiilcant. rhereas the phosphorus end potassium
utakes were not signdijcently iniluenced by various levels of
 phosphorus. The crup undex phosphorus treotient v, ramoved
mexdimum quantity of B (213.41 kg/ha), Palg {7520 kg/tia) ang
K0 {11612 ku/ha)e The higher uptake recorded under phosphoius
level Py could be attributed to higher dry matter production
under this treatment. runtamkor and Bathkal (1367) re orted
increased upteke of both N and F due to phosphorus spplication.
In the present investigatiocn © uptake wig not increased probacly
due to medium level of svailable soil phosphorus. The results
with regards to eftect of phosphorus émaucauc;n on the potessiwn
uptake are In line with thuse reported by Bhatol (19ul) wwer
similar soll coniitions,. |
4e403 fotessiun cfiect

Potassiwn appidcotion did not produce signiiicent
effect on the uptake of N, P and ¥ by groundmut crop. xililem
and weeks (1955) also reported that ¥ fertilizecicon did mot
atiect ; and K uptake of alfelia. Though, results were nonsignie-



M potash incorporation enhanced the uptake of N and K
and dapraved Jhosphorus v, . This might be due to decrease
in the phosphorus content oi wi::.w.ent plant parts with X
Mcﬁiﬂmm Thess £1
by runtamkar and Bathkal (1967).
4444 Interaction sffect

All the first e secomi urder interactions were iound

adnge are in agreenent with those repol

to be nonsignliicunt with res;ect to total NVK o o< of

F

poundnut at herv =~ e.




CHAPTER 3V
BSUMMARY ARD CONCLUSIONS

The present imvestigation wes carried out on sandy loam
solls of micile Gujerat et the Colluge Agroncmy Fapm, Gujarat
Agricultural University, Anand Camius, Anand to svaluate the
offect of different loevels of phosghorus in presence and abeence
of applied potash on yleld, odl content anc content of macro,
secondary and micro=clements at various stages of plant growth
as well a8 uptake of NPX at meturity by twoe grouncnut varieties,
Jell and T.Ce»17. The results obtainud are swmarized below.

vielel
produced
The variety T.G.~17 {vliﬁm&gm&m&m}.y higher pou ylield

(2206.32 W3 than Je1i (vgi. Comwersely, significantly grester
haulm yileld (8i13.3c kg/ha) was obtainec frum \ then Ve Neither
the different levels of phosphorus noxr the potash ajplication

produced significant efiect on pod and haulm ylelds of growxinut.

“ed O ntent cuc oll yie

varietal alfferences in cil content were not signiticant,
however, the tot:l oil production under veriety vV, (793.93 kg/ha )
was more then thet uncer variety vV, (639.21 kg/ha). Among
difterent levels of phosphorus, ¥y recorued mexisrum olil content
(50,36 pur cent) which was significantly higher than that under
Py and P, levels, The oll yield was not afiected by diffexent
lavels of P and K either alone or in combinaticne



$+3 putrients content
Nitrogen

The nitrogen content of vegotative parts of groundnut
plant decressed with the advancement of plant growthe Variety
VI contained significently higher nitrogen at flowering amd
pegying stages in haulm as well as in the shell at maturity.
khile verlety v, contained more nitrogen (4.45 per cent) in
kernel at meturity stage. Applicetion of phosphorus signifi-
santly increassed the nitrcyen content in diiferent plant parcs.
Potash applicaticon signliicantly increased nitroyen content in
haulm and kernel only at maturity.
Ehogphorus

+ith the advencunent of age, the phosphorus coment
decressed in tie vegotative paris of plant. The phosphorus
content was eigndficantly more in \r2 at flowering and ha:vesting
stages in cese of haullm and kernel respectively as comperec o
v 1* uith the increase in the phosphorus application et each
level, there wee significant increese in phosphorus cuntent,
while with the potash api-lication it showed the reverse trend.
Eosash

rotesh content of haulm decreased as the growth sdvanced.
variety v1 contained significantly more potash as compared to
'w2 at all the gruwth steges in different plant arcs except
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haulm at flowvering stage. Phosphorus application at Py eontained
signiiicantly more potash as compared to iy @t flowering and
pegodng etages. At harvesting stage, haulm, kernel and shell
contaedned signliicantly less [ otash wkier i 2 leval as compared
©w 91‘ yotasslunm icrtilizction increaswi potash content of all
lant parts at various growth staycs.
cajciun

TThe average calcium content of haulm increased with
the age of the ;lant. Variety v, contoinw signiiicently more
culoium in haulin at flowerdng (1.24 peor cent), pegeling (1.33
por cent) and maturity (1.46 per cent) steges. Slndlarly 4in
shell of variety v, contained more Ca (G.oL por cent) than that
of varicty Viu However, the treikd was roverse in the case of
kexnel. Appliceticn of 150 kg .0 s/hn significantly decreased
caleiun content in haulin but potash & lication signiticently
increased calecium content in haulm at all the stueyes of growth,
rhile reverse tremnd was obtainedi for calcium content in kernel
‘tnd shell oy I and ¥ application,
pagnesium

The average magnesium content of haulm doeclined with
the increese In plant growth. The mognesium contoent was
significantly more in cbove ground plant perts of veriety
va at flowering and hervesting stuges, wille ‘vl variety
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contained significantly more magnesium in shell at maturity.
Increase in phosphorus applicstion increased the magnesium
content while potash aprlication decreased the content in all
the plant parts at difierent growth stages.
gudphuy

The sul, hur content of vegetative parts of grouwninut
plant declined gracually ase the growth advanced. vVarietal
éifferences were nonsignificent for sulphur content at all
the stages of growth exce;t thot in kernel at harvest.
Fhesphorus treatment s‘:s signiiicently increased the sulphur
content, while potash spulication could not produce signiiicant
effoct on sul . hur content of varicus plent parts during
Gliferent pecriode of plant growths
Iron

The ssan irvn content of vegetstive parts of groundnut
plant decreased from flowering to pegging stage, but it again
increased st maturity stage. Genotype and different leveis of
Fhosphorus and potash application were founkl to be ponsigniticant
in their sffect on iron content in various plant parts. However,
phosphorus applicetion tended to decrease iron content, while
posash applicaticn tended to increase it in all the plant parts
at various stages.
Hanganeseg

The manganese content of vegetative parts of grouncnut
plant declined with the acvancenment of plant growth. Variety
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¥, ®ontaincd hicher manganese than V, in all the plant parts

|
at ciffesent periocs of gmowsh. Applicetion of P and K did not

e content in Gliferent parts of plant at

signlficant efiect on mehganese cohtent st pegoling

age 2inC contont of vegetative parts of groundot

plant dncreesceo from flowering peguing stove and then

- depressec ot maturlty stage
be pommigniiicant in sine

o Varletel Jdifioranoes wWele found Lo

Fhosphorus lcvel ¢, signitie-
eantly decressed Bine cuhntent, whidie potash application id not

be Appdicaticn of ¥ eand K had ronsigalile

4 Wt ﬁi Mukﬁ &% f- LIWEIE

161 A - 3

4% meturity stage.

COLDRE Ccuntent decreaswed graduslliy as the
gEOWRh advancoue Varioty V2 contalned

nd€icently highex

3XtE at maturity stagee Application

pegoing stage. . | licstion of potash sign

opper content in all the pares of plant exce t in




5.4 Uptake of NIK

Variety \"2 removed signiiicantly more NPK a8 QOmparci
W ¥, . Nitrogen removel under P, treatment (213.41 ky/ha) wes
signiiicantly higher than that (193.91 hg/hw) uncer Py l.vel,
whegeoas phos horus and potesh uptekes were noneigniiicant.
m awmﬂ.nm aid mot produce significant efiect on
the uptake of JKae

It con be goncluded that the vazdety T.Ce=17 (V,)
procuces maximum (22Uke32 ky/ha) pod yleld and variety Jell
N‘z) procuce.. . aum (B113,3¢ kg/he) haulm yield. The oil
content wae more in Jell (44.04 per oent) but the procuction
ofal) vas more In T.C.=17 {(793.93 ky/ha). Varlety Jelil (’Vzi
rempved significently more amount of N (217.42 ko/he)e POy
(79,12 kg/ha) and K0 (119.17 ky/ha) as compared to that by
vardety ToGa=l7 (v,‘h

™he copeentration of all nutriente in haulm, except
Csy Yo, M0 and 20 detlinec with the advancement of plant
growths. At maturity, the nutrient elements Ny i, -, Z2n and Cu
wore eohcentrated in kernel, vhcreas Mn was morce in shells

Various levels of phosphorus s pliessdon did not
Anfiucnce significently pod and heulln vields as well as of}
yield, but oil content was significently increased with highes



dose of phosyhorus fersilisetion. The uptske of & G laaxdinn
when phosphorus wes applded et the rate of 100 kg Pot i ame ‘73}-

- Applicaticn of ;otash did not aitect aigniiicuntly pod
end heuln yielis, oil contenh and oil yleld as well as totul
w of Nife
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