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Phe importancs of groundnut (Arachis hyposaes L)
needs no gpscial emphasis as it lg the world's gecond
lorgest sourcc of edivle oil, Besiden, groundnut kernel
ig eongidered ag & 7ich and cheap soavec of hish quality
vegetable protein. It contains siznificant amounts of
thinumin, riboflavin, nicotinie aeid and vitamin B and
hao high calorific value., Apprecicble quantities of
minerals, such as phosphorus, oalcium and iron are also
present in the kernsls, Inspite of the good nutritive
qualities of groundant kermel, the annual per capita
congwaption in India is estimated to be around two
kilogram which is only 15 to 20 per cent of tuat consumed

in athey countries like U.3.4.

Groundaut is the most important oil seed crop of
India contributing more than 60 per cent of the total oil
seeds produstion in the eountry. It occupies nearly
745 million hectares with an annual production of about
6.5 million tomnesm of pods whiek agcounits for about 40
per cent of the world's total production. However the
average yield of groundnut in India, is very lov compared
to that of many othor groundnut growing countries of the

world.



Apart from the domestic coneumption, India coxports
grovadaunt in the form of kernels and deoiled eske and carns
about rupces 70 to 80 cvrores aas foreign exchange annually

(Patil, 1977).

During the year 1975-76, a regord production of about
7 million tonmes of pods was harvested resulting in an
increased per eapito avalladility of groundnut from 2 %o
245 k2. Insplite of this, the country is curroanlly faecing
an acute phortage of edible 0il probably due to itse
increased use for indnotrinl purposes (Pabil, 1977). This
calls for immediate sbeps to nugment groundnut prodaction
to ecge the gitwmtion. The only possibilily of ilacreaping
production is oy intensive auliivation and thereby

inereaging the yield per unit area.

in Korala, groundnat ie csltivated ain nearly 17,510
hecteres and the awnuel production 1s about 23,148 {ounes
with an average yield of 1,322 &g pods per hectare
(Anon, 1577)s ILact of exzitable new high yiclding straiys
combined with proper eultural and menurial rceomuendations
for XKerale has resulted in the present low averaze yield
in the State, Thorefore, in order to increase production,
it is zegeenvial o introduce high yielding, better
adaptasle ghort duration varieties vith scieutifie

eultivation practices based on varietal and manuvial



experinents.

TM¥=~2 ls one of the bunch verieties of groundaut
geown in this State. Another recontly releaged short duration
bunch variety, TIW-9, has out yielded T'W=2 in trials
conducted in Tamilnadu. [owever, the performances of these
tuo varieties under the agroclimatic eonditions of Kerala

have not been studied so f£ar.

The groundnut orop removes fairly laszge anounts of
mteicnts fros the soil. It is roported that a evop of
geoundnut producing 2243 kg of pods and 4490 k: of haulms
reuoves 156.60 %z nitrogen, 27.24 kg P205 and 115,46 kg K50
por hectare (Seshadri, 1962). CQultivation of groundnut
will, therefore, deplete the coil unleos the crop is
adequatoly manured, although it is ecapable of fixing
atmosgheric nitrogen. Phogphorus has been recognised as
& eungtituent of aucleic aeid, phycin and phospholipids
and an adequate supply of phosphorus early in the lifc of
the plant is important in pubting forth the primovdia for
its reproductive parts and for inereased root grouth. The
responge of phosphorus varies with the soil (Gopalatrishnan
and Negasrajan, 19538). Groundnut is counsidered as a heavy
fecder of potnasium, An apsepsment of available potassium
statas in Indian soilsshowed that about 50 per cent of

s0ils in Korala were low in potmssium status and the



renaining aven were medium (Ghose and Hassan, 1977).
Thercfore, supply of optimun levels of potassium for ocur
s0ils ig highly indispensable to harvest a good orcp of

groundnut.

Althoush studies have beon made on the indepeadent
effect of phosphorus and potassium on groundmut, very
1ittle information is available on the combined effect of
these nutrients in various combinations under the agro-
elivatic eonditions of Kernla. Therefore, it was thought
yorthwaile to conduet an experiment with the following
objectives:

1. %o stady the performance of the groundnut
variety TiV=~9 in comparison with ItVe2 usndcr the agro=-

climatic conditionsg of Kerala.

2. o investigate the cffects of graded Joges of
paogphorus and potossiun on these varieties and to find out

the optimum doses of thege nutrients for the twe varieties,

3. To agsess the influcnee of different levels of
phosphoras aad potagsiwn on tae quality of groundnut
kevnels and

4. T2 york out the economics of phosphoras and

potassium nutrition in groundnut Crop.



REVIEW OF LITERATURE




REVILY OF LIDCHATURE

The iaportance of phosphorus and potassium on the
grovth and yield of groundaut vas boought out by many
experimenve conducted in India and abroad. Some of the
works conducted on the influence of these matrienis on the
growth eharacters, nivrogen fixation, yield and yiodd
attributes, qualitios of kernel, chemical composition and

natrieat uptake are bricfly reviewed hereunder.

1. Effcet of phosphords on crouth chorschers.

darrie (1949) studying on the effeet of nutrient
deficicunics in the voot and pegzing zone obsorved that the
laek of phosphorus in the nutrient solution reduced top
growth and total grouth of peanut plant. Deficiency
gyuptoma due to the withholding of phosphorus irom the
roots of groundnut plants were recorded by Bledsoe and
fapeic (1950). They obgerved that the top growth was
greatly rvestricted and in the loter stages there was

prematurc de-foliation of basal leaves.

mcro natrient studies in Tamilaeadu showed fhab
phosphorus deficiency deprcosed height of plants to a
congiderable exbent and limited the leaf area to o great
extent (Gopalakrighuzn and Nagarajan, 1953). Wabab and

Mohenmed (1958) oosceved inereased hay yicld due to
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phosphovug fertilisation. Lhosphorus deficirency decrcased
dry weigat of Loth tops and roota {Reid ani York, 1958).
Bunting and Anderson (4960) noted that phosphorus fertilie
zation imcreasoed grouth rate and deposition of kermel
materiadl, They also found that fertilized plant accuaulate
more dry ueight in vegetative pavts thar the unfertilized
plants.

ijhauan (1962 b) Lound that the application of
phosphorus ensured good growth of plantss, Ixperimenis
conducted at Sgricultural College Farw, Nagpwr showed
significant increase in the pumber of branches by higher
levels of phosphorus (Punbtackor and Bathkal, 1967).
Punnoose  {1962) noted signifiecanc inecease in height of
plants with iuncresse ig the levels of phosphorus fzoa 0 to
100 ¥z 5’205 per hectare, He also found thaet the numbor of
leaves per plant were progrossively increcased with increased
levels of phosphorus. J[acreasc in vegetative growth and
Zrxuiting by phosphorus application was alsoe reported by
Singh and Patvoal (1969). shan and Mera (1970) found
inercosed development of roots with increase in levels of
phogphorus. The resgponso of higher levels of phosphorus
in incweasing whe heignt of plants wos recorded oy many
workers like, Jayadevan (1970D), Palaniapvan (1970) end

‘furaleednaran (1971). Bhan and “Hera (1972) obtained rapid
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and increased growth of planto with phosshorus application.
Appliention of higner doses of phosphorus increased the
nuaber of branches in groundnut {Dholarie and Joshi, 1972).
Bhan (1977) observed that niirozen and phosphorus applieation
singly end in combinztion geve a higher dry wmatter

production by vogotative parts.

2.  Wffect of phosphorus oa nodalalion snd nitroses fixntion.

The beneficial offect of phosphorus nutrit.ou on
aodalation of legaainocus pleasts &9 well rosognised.
Mlgnovan {1962 B) reported that tne requirenent of phosphoras
was very lov as coapared to nitrogen bub it was very
important for the Jevelopmont of pods and for nltrogen
Zisatione. Verma and Dajpal (1964) in a review on mineral
nulrition concluded tnat nodulation was somplevely checlkoed
by absence of phogphorua, Whe rosponsc of 9205 in
inoreasing the yield ls substantisted as nigat be dae o the
effeet ol pnogsphorus in stimulating the wmatrogen fization
in adqivion to its daseet effect on the morphological
sharagvers of tine plaat {danerjee ale, 1967)e xKnare and
Hax (1963) Zound that phoaphorus played a resmarkasle role
un the myabiotie fixation of nitwogen. Ilnereased activity
of nodular bacteria dae to paosphorus levels was also
obpoerved oy Jury {1909). Ixperiments eonducved in Tomilnadu

oy Lair gt ale (1370) vevealed agaia ihat tue namber of
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rodules produced was significantly reduced dus to laeck of
phosphorus. Significant increases in the namber of root
nodules and in their nitrogen content in recponse to P
application were obgerved by Bhan and Misra (1970). Similer
results vere reported by Jayadevan (1970), wralecdharan

(1971) and tuthusamy (41973).

In & trial conducted in red loam soils of Kerals,
Punnooge and George (1975) found that application of nitrogen
reduced the mean number and dvy weight of nodules but
phosphorag levels upto 100 kg PZOS per heetare progresgively
incrozsed both. Pawar and Khupse (1976) gvudied the
nedulation pattern in groundnut as influenced by levels of
phosphorus (20, 40 and 60 kg 2,05 per heetare) and coneluded
that nodulation was increased up to the highest lovel
(60 kg) of 2,050

e [Effeot of phosphorus in yield and yield attribubeg.

It wes found that nutrient solution defieicnt in
phosgphorie aeid significantly redueed the mean number of
mature pods (Bledsoe and Harris, 1950). Gopolekrishnan
and Fagarajan (1959) found that flower production and
fertilization of flouers were adversely afieeted by lack
of phosphorus. They alsc observed thal phosphorus was a
limiting factor in the yield of groundnuat. A significant

reduction in the reproductive branches, flowers and pegs



by the absence of phosphorus was observed by Reid and
York (1958). fShey further reported that the plants
absorbed sufficient quantitics of phosphorus prior to

floworing stage 90 as o coplete thelr growth,

Rao and Govindarajan (1980) roviowed the manurial
experiments eonducted in Xarnataka State for the past
thirty years and concluded that groundnut responded well
ta tho application of phogphorus. Applicotion of phosphorus
gave a8 much increase in yield as nitrogen alone or that in
combination with phoophorus (Nijhawan, 1962 b). Seshadri
{1962) based on experimonts earried out in Tasilnadu
reported that phogphorus at 45 kg and 60 kg 3205 pex hectare
zave best results under rainfed and irvigated conditlons
regpectively., FPhogphorus inereased the numbor of flowers
amd pods per plant besides increasing the yield of pods
per bectare ond the shelling percentege (Sathyanarayana
and Rao, 1962). Favourable effects of phosphate applieation
in inereasing the yield of pods were also reported by
Pathelc and Verma (1064). Reddy and Reo (1965) noticed
that 22.42 kg P205 per hectars gave inereased yield and
thiz level was found opbtimua for groundant., On the other
hand, Katarki and Banahatti (1265) found significant
regponoe for higher levels of phosphorus. They obgerved

that 112 kg 9205 per heetare gave significant ingcrease in
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yield over that by 56 kg PZQS per hectare. Reviewing
about 200 triels conducted on groundnut under different
typos of soils, ilnn (1965) concluded that on an average
33.6 kg 3?205 por hegtarc gave the begt results im pod
yield, An ewpeviment with 0, 33.0 and 67.2 kg ?205 per
heetare under lateritic soil conditlon in West Bengal
ghowed that high yield was agsoclated with higher doscs

of phosphorus (Banerjee gt al., 1967). Significant response
of groundnut to phosphorus application ot 80 kz P205 was
veported from ezperiments in Andhre Pradesh (Xulkarni

8t als, 1967)s Similar ineresses in yield of groundnut
by phosphate natritlon were also reported by Bodade and
Rao {1967) and Puntamkar and Bathksl (1967). Patel (1968)
inferred from an experiment conducted in Gujaret that
higher levels of phosphorus significantly increased the
yicld and 4448 kg ?205 per hectare was the econoxnle dose

for the crop in sendy soils of Gujarat.

Studies conducted in the black soils of Andhra
7radesh showed that application of phosphorus upto
67.26 kg chﬁ per hectare gave significant ilnerease la
yield (Haidu, 1963). Acuma and Sanchoz (1963) found that
groundnut yields were moinly limited by phosphorus supply
end 80 kg P205 per hectare was found adeguate. Studies on

plant density and fewbilizer vegponse shoyed that groundoub
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crop with high pleant densities responded to application of
100 kg PZO5 per hectare (Herrera gt al., 1969). Puri (1963)
reported that phosphoruc was found to be a limiting factor
in yield of groundnut and its deficiency seriously reduced
flower production and affeeted the size of peds. An
application of 22,5 kg 9205 per hectare resuited in an
yield imcrease of 57 per cont over control in manurisl
experiments conducted at Thabua in *adhya Pradesh (Singh
and Pathaw, 1969). They further noticed that the growth

of plants and fralting were increased with the application

off phosphorus.

Ixgeriments at Ampavathi in .lzharashtra with
different dogsesg of phosphorus showed that the highest level
of phosphorus {50.62 %z :?205 per hectare) was supcrior in
the production of pods than other levels (Sodade, 1970).
Tella gt al. (1970) observed that phosphorus upto 90 kg
Paos per heotare markedly inerensed yields on podzolised
goils in Seo0 Paulo. In a study on the infiucnece of the
phosphorus and sulphuwr, Paloniappan (1970) found that
inoreaged doses of phosphorus inereased flower production
and pod yield of veriety TuV~7. He also found that haulam
rield was not affected by phosphorus appllication.

Muraleedharan (1971) studying the effect of phosphorus

on grouwndnut in red lozm goils of Vellayani found that

phosphorus at 75 kg }?205 per hectare significantly increased



12

the number of pods pox plant, weight of mature pods per
plant, yield of pods per hectare, natural test welaht and
ghelling percentage. He also observed that the yield of
baulm was highest by %Yhe application of 100 kg .‘9205 ner
heetare aad the percentage of pegs developed into mature
pods significaatly decreased by higher levels of phosphorus.
Inereases in pod yiclds up to 90 kg 9205 per  hectsye yere
also reported froa oxperiments conducted as Rajendransgar
(¥usar and Venkatacnari, 1971). Bhan and Misra (1972)
reported that a bettier growth of plant wap obtained with
combined application of nitrogen and phosphoruas. ‘They alse
obgerved that flowering wag sarlier by 4.2 to 4.4 days in
fertilized plots compared to unfertilised plots. (lubaamed
et 2l. (1973 b) reported that in irrigated conditions,
variety THMV-T7 gove a linear inecrease in yield of peds by
application of phosphorus apto 44492 kg 2205 per heclare.
Yield inereage with 13205 application upto 40 kg per hectare

wag alsgo reported fron Ludhiana (Saini gb al., 1973).

Simple fertilizer triels in different parts of the
gountny showed remarikable influence of phosphorus on the
yield of groundnui at levels upto 20 kz 13205 per hectare
(Mahapatra gt al., 1973). lNokegava gf al. (1974) observed
pignificant inerenge in yield of unsholled nuig by appli-
cation of phosphorus upte 115 kg Paas per hectare, Inereaged

peg Tormation and 1000 seed weight oy application of
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phosphorus in combinztion with nitrogen was reported by
Georgiev (1974). Punnoose and Georze (1574) zacorded
maxinum pod yield by a combination of 10 kg nitrogen and
75 kg phosphorus per hectare, in red loam soile of Kerala.
Response to phosphorag fertilisation was also reported by
Cheaney (1975) who found that sppligation of the entire
phosphioras at planting produced higher yields than split
application. Dshatonie and Rahate (1275) obzerved that
phosphorus application gigaificantly increased bthe yield
of dried pods, yield of haulum, nuuber and weight of pods
per plant, shelling percentage and test weight, Joshi

et al. (1975 &) alse observed beneficial effeot by
phosphorus fertilization upto 40 kg 3205 per hectare, #An
experiment conducted by using the variety Asivia wwitunde

showed that phosphorus application upto 75 kg P ()S Do

2
heetare progressively inoroased the number of pods per
plant, weight of pods per plant, 100 pod weight, 100 kernel
weight, shelling percentage, percentaze of two secded pods,
natural test weight and yield of pods per heetare
(Jayadevan and Sreedharan, 1975). Signifieant inercases
in yisld of groundnuat upto 60 ks P205 per hectare were also
veported by Joshi et al. (1975 b). HNuraleadharsn gt al.
(1975) reported that application of 50 kg P05 per hectare

aignificontly reduced pre-blosgom period and decreased the




14

percentage of pegs developed to meature pods. Significant
improvement in shelling outturn and 100 pod weight by
application of higher lovelg of phosphorus was aloo noticed

by Saini and Tripathi (1975).

Saini and Tripathi (1976) concluded from varietal
cun manurial vrlals in Imdhiana for three kberif gsasons
that phosphorus application at 40 kz 9205 por hectare signie
Ticantly increasaed The pod yield over the lower level.
Txperiments unider dry farming conditions with phosphorus

levels 0, 40 and 80 k3 2 05 per heetare showed that

2
phosphoras at the rote of 30 g 3?295 per hectare gave
sicnifieantly hishor yield over the other levels (Xulkarni
et al., 1977). Bhan (1977) obsevved that while, application
of nitrogen increased the yield of hauln, phosphomus
application inorensed the yield of kernel over that of

control.

Jhile majorlty of literature showed fevourable
effeols of phoophorus appllication in groundnul, Jayachandran
et al. {1973) weportced that trials st Tindivansa eonsiatautly
Peiled to brine oat any sigaificont increage in yicld of

pols at higher lovels of phosphorus.

4. Hffect of phosphorus on tpe quality of kornol.
Nearly, 7% per cent of groundnut kernel is comprised

of 0il and protein. Phogphoras iz foand in iarze quantities




in seeds and 13 congidered esgential for sesd fermation.
It i9 recogunised ag a constituent of nucleic acid, phytin

and phospholipids (Pisdale and Nelson, 1975).

{a) sffect of phosphorus om the protein content of kernel.
Hijhawan (1962 a) and Puntamkar and Bathtal (19567)
reported that phesphorus markedly increased the protein
content of kernels of grounduut. I% was reported that
phosphorus levels upto 100 kg 1:’205 per hectare progressively
increased the protein content of kernels (Punncose, 1963).
Similar results were also reported by Omueti end Oyenuga
(1970). They found that crude protein in groundnut was
ingreased by 35 per cent by the applieation of phosgphorus
at 44 kg E‘205 per hectare as compared to no phosphorag.
Jayadevan (1970) observed a progressive increase in protein
content of kerncle by the application of phosphorus at
differeont levels upto 100 kg 9205 per hectare, Similar
results were also obtained by Avora gt al. (1970) and
Muraleedharan (1971). Application of phosphorus upto
S0 kz Pz()5 per heotere inercased protein content in
Asiriya mwitunde and Spanigh Improved varieties of
groundaut (Kumar and Venkatachari, 1971). Significant
ineromses in the protein content of kernels by phosphorus
application were observed at Brahmaputra flood-plain soils
by Bhuniya end Chawdhury {(1974).
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However, Palaniappan (1370) fouad that phosphorus

had no effect on protein content of ernels.

(b) ZEffect of phosphorus on oil content.

Nijhawan (1962 a) reported that the applieation of
nitrogenous and phosphatic fectilizers which increased the
yield oonsiderably had no effect on the oil pereentage of
seed and therefore the oil produced per hectare might be
directly related to the yield obtained by the application
of the fertilizers.

Sathyenaraysna and Rao {1962) reported that nitrvosen
and phosphoras application incrsased the oll content of
groundnut kernels. In trials with variety 2MVe2 at
Vellayani, Punncose (1968) oboerved that nivrogen appli-
cation had significently reduced the oil content of
kernels, while phosphorus had significantly increased the
0il content with increasing doses apto 100 kg .?205 per
heetares Jayadevan {(1970) also observed similar results
in experiments on variety Asiriya mwitunde. Palauniappan
(1970), Yadav and Singh (1970), Kumar and Venkatachari
(1971) and {luraleedharan (1971) also recorded inerease
in oil content by phosphorus fertilization. Bhuiya and
Chawdhury (1974) observed t\ha'!: phosphorus at the rate of
672 kg P205 per hectare inereased the percentage of oil
in groundnut kernel, Considerable improvement in oil

content of kernel due to higher levels of phosphorus was



17

algo reported by Szini and Tripathi (1975).

On the other hand, Punbamkar and Bathkal (1967)
obgerved that phosphiorus as well as nitrogen did not affect

the oil content of kermels,

5. Lifect of phosphorus on chemical compogition and
total uptake of nutrients.

Bledsoe and Hereis (1950) observed that the leaves
of plants which were grown with ruteient colution deficient
in phosphorus contained signiflcantly lower percentage of
nitrogen, phosphorus and potasgiume They found that
phogsphorus and potassium contents of shells of these plants
were also significantly decreased. A groundunut crop with
an average pod yicld of 2376 kg per hectare removed 25 kg
P205 per hectare and the phosphorus requirecaent wag very
low ag compared to other nutrients such ag nitrogen and
caleiwn (Nijhawan, 1962 b). Verma and Dajpai (1964)
reviewed the mineral nutrition of groundnut in relation to
its zrowth, yield and guality and concluded that the averagp
erop removal of phosphorus varicd widely. They reported
that in Igypt, it was 58.94 k2 £,0; per hectare and in
Senegal 32.8 ks 9205 per hectave. Puntamlar and Bathlkel
(1967) found that higher lovel of phosphorus has inereased
the nitrogzon uptake as compared to lower level of phosphorus.
The highest total removal of nitrogen through pods and hay
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was found to be 42.66 kg and 14.60 kg per hegtare
respeetively. Thay fucther observed that phosphorus
application increased the total uptzlke of phosphorus therough

poeds and bhay.

Nitrogen concentration in pods was increased by
phosphorus application and it was found that at havvest
ite concentration was wore in seedas than in hay. Applie
cation of phosphorus vith nitrogen and potash increased
phosphorus eontent in plant, Highest phosphorus concen~
travion wes observed in seeds followed by leaves and
shoots. It was alsoo noticed that application of phosphorus
with potassium incveased potassium comecentration and the
highest concentration was found in hay followed by seeds
{Puntamkar and Bathkal, 1267).

Oaneti and Oyenuga (1970) observed that phosphorus
fertilization did not significantly affect the yields of
groundnut, but it inerensed the phosphorus, potassium,
ecaleium, zine, cobalt and molybdenunm contents of seeds.
Prials with aitrogen and phosphorus showed that inerease
in the rate of nitrogen and phosphorus appliscations
increased the nitrogen content in groundnut plant
(Bhan and “dora, 1970). Palaniappan (1970) observed that
phogphoras applicatlon decreased potassium content of

haulm and significantly deercased potassium uptake.
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Uptalke of nitrogen was found to be progresgsively inereased
by phosphorus fertilization. Yadav and Singh {1970)
reported that the eontent of phosphorus and potassium
increagsed with higher levels of phosphorus application.
Phogphate manuring of groundnut helped in the utilization
of non~exchangeavls potassium from the soil to a limited
extent (Roy and Chatterjee, 1972). Bhan (1977) reported
that the couwbined mpplication of nitrogen and phosphoras
inereaged the nitrogen and phosphorus congontration of

plants and their total uptake.

Contrary to the above findings, Waller (1973)
reported that percentage nitrogen contents of leaves, steus,
roots, hulls and seads of spanish and ruanner groundanuts
were unatffeeted by rates of phosghorus. Potassium eontent
wag unoffected by applied nitrogen and phosphorus, but
increaging levels of potessium inereased potassium concenw
tration. He also found that ealeium levels of stems and
roots gemerally increased with incwease in applied phosphorus.
It w=s ales voported that phosphorus hsd no sisniflicant
effeet on the phosphorus content of the healthy mature

seeds (Ualker et al., 1974).

6. Effect of potassium on growih cnaracters.
JAiddleton gt al. (1945) reported that the inorcased

yields due to potessiun nutrition was through its effect
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on plant size and not by kernel development. A proncunced
vegetative growth by potassium fertilization was observed
by Beady and CQolwell (1945). Horris {1942) noticed that
deficiency of potagsiuwa significantly reduced top growth.
However, the deficiency due to potassium developed less
readily in groundnut than in mcst crops and the growbth was
found to improve by increassd availability of potassziun
(Hong and Schuylenborgh, 9953). Studies on the effect of
nitrogen, phosphorus and potassiwn sinmgly and in conbination
showed that growth of groundnut plants wece inereased by
phosphorus and potassins levels (Singh aad Pathak, 1969).
Ualker (1973) observed that polassium increased leaf

welisht but it 4id not affect the weight of other paris.

On the other hand, Ponvamicar and Bathkal (1967)
found that potacsium had no significant cffect on the
nugber of brancnes per plant., Son or al. (1974) reported
that higher levels of czlcium and potassium application
decreased the vegetative growbth of avove ground parts in

sroundnut,.

T Hffect of potassiun on nodulation and nitrogen fixation.
Veeraraghavan {1964) found that different levels

of potageium gave an increaslng trend in the mean number of

nodules per plant taough the difference was not significant.

Sreedhavan and Georze (1063) observed that liwe, potossiun
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and magnesiun significantly increascd nodulation in

groundnut.

Balr gt al. (1970) veported that the number of nodules
produced per pleont was significantly reducod due to lack of
potassium at all stages of the crops. Significent gorrelation
was noticed betueen nodular tissue welight and available
potassium indicating that peotassism influences crop growth
indirectly through increased unodulation (Mais gi ale, 1971).
luthuswany (1973) reported that phosphorus at the rate of
30 kg 9205 aer hectare and potasoium 2t the rate of 90 kg

K0 per hectore significantly incressed the sodule numbers

2
uhereas, nitrogen at different levels geve a veduced nodular
count.
5. Effcet of npotassium on yield and yicid attribubtes.
Harris (1940) found that deficiency of potassium
significantly ceduced yislds of unshelled nuts. It vas
also reported that the wean nuuber of wature pod- was
significantly raduced vhen the plant was grown in nutrient
solucion deficient in potassiunm (Bledsoe and Harzis, 1950}
llong and Schaylenborgh (1953) observed tvhat yield and
ripening vere improved by increascd availabillty of
potagsiugle Application of potassium chloride at tne rate
of 224 kg per hectare could result in an inervease in

groandnut hay yield upto 30 per ceat with a simultanecus
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depression in nut yield by 14 per cent (Comber, 1959).
Panikkar (1961) reported that the Jdemand of groundnut for
soil potassium was large and an average responee of 4.6 kg
nute per onc kg of potassium was obtained in 15 trials at
Akola. Seshadri (1962) reviewing experiments in
Temilnada reported that potassium at the rate of 56 kg
and 84 kg KZO per heetare over a basal Jdressing of cotile
manure gave the best results in groundnut yields under
rainfed and irvvigated econditioms reapectively.

An experiment conducted in the red loan soils of
Kerala showed that the weight of pods per plant and the
yield of pods per hectare were significantly increased with
higher levels of potassium (Veeraraghavan, 1964). Similarly
Banerjes gt al. (1967) observed that high yields were
associated with hizgher levels of potassium. Bodade ond
Rao (1967) concluded that 45 kg K,0 per heetare gave 2.24
times more yield than that of control, Application of
potassiom at 25 kg and 50 kg KEO per hectare significantly
increaged the pod yield of groundnut by 24 per cent and
33 per ceut respectively, ovér control (Srecdbaran and
George, 19568)., "Theoy also noted that potassiuam inoreased
yield of hauls and improved the shelling percentage of
groundnut. uxperiments conducted im brown sandy soils of
Guyana showed that potasgium application at 149 kg K
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per heetare geve significant increase in yield as coapared

to 84 kg X per heectare (Chesney and Diyaljee, 1969).

Herrera et al. (1969) reported significant yield
ingreases for levels upto 100 kg 1&20 per heetare, Increase
in £ruiting by applieation of potassium was noticed by Singh
and Pathak (1969) in an experiment condueted at Thabua. They
also found that potassium at the rate of 22.5 kg KED por
hoctare gave an yileld inorease of 34 per cent over conirol.
After reviewing the resulis of trials condugted under
different soil types, Prasad and Mahapatra (1970) eoncluded
that groundnut zave good response to potessium fertilization.
They found that red moils responded only for hizher levels

of potassiua euch as 60 kg K,0 per bectarc. Raheja gt al.

(1970) obaserved that 50 kg aiﬁ 60 kg K20 per hectare gave
aignificantly higher yields than louer levels in rainfed

and irrigated conlitions respectively. Application of
potassium ehloride at the rate of 30, 60 and 90 kg per hectare
wag found to inerease yield by 430, 630 and 760 kg peods per
hectare respoectively and the pereontage of one seeded pods

was deercagsed by this nutrient (Gillier and Gautreau, 1971).

Habeebulla (1973) observed that pod and haulm yiclde
were influenced by potassium applieation. Resulis of 411
India Cow~ordinated Agrononmic Experiments showed that
proundnut rosponded significantly welil to potassium
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fertilization (iMchapetra gt al., 1973). Jayechandran

et al. (1973) observed a consistantly significont increase
in yield of pods during all the four years of studies due
to higher levels of potassimm chloride. wWalker gt al.
(1974) observed that peanut yields uere signifiecantly
increaged by potassium top dresscing. Siguificant yield
inereases for potassiun levels upte 100 kg K20 per hectarve

were reported by Hickey et al. (1974).

Gopalasany gt al. (1976) observed that pod yield
increases were significant upto 90 kg Kzo per hectare and
economic dose for irrigated bunch type of grouninut was
7 ke K20 per hectare, Increases in yield by highex
levels of potaspium vwere also reported by Badonuv et gl.
(1976}, Hatarajan gt al. (1976) and Gopalasamy et al.(1977).
Boominathan gt al. (1977) roported that variety TulV=2 gave
the highest shelling percentage of 32 by tae application
of 20 kg N, 40 kg P205 and 60 kg K20 per hcetarz. In
solution culture trials, Gopalskrishnan gt al. (1977)
obgerved that autrient solution Jevicient in XKwig and
Kellz+Ca produced a reduction in yield of unshelled nuts
by 84.7 per cent end 36.1 per cent vespeetively, coupared
to yield prodused im complete nutrient sclutions. Reddy
et al, {1977) observed that potassiua levels upte 30 kg

-3

K20 per heetere significantly inereascd the yield of pods.
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They also found that the yield maximisation level was 100,2
kg 5{20 pet bectare, vhercas the profit maximisation level

was T0.7 kg 1{2(} per heetare,

Qomtrary to the above resultas, Pells gt azl. (1970)
obgerved that potagsiua decreased yields in expeoriments on
podaolized goils of Szo Paulo, Trials with two varietics
of groundnut showed thav potassium deprossed yields on voth
when applied without phosphorus (Anderson, 1970). Sianilarly
Hail {1975) reporied thot povnssium chleorilde deereased the
yields when applied together with phosphorus and calcium.
Fertilizer studies on the brovn sands of Guyana shouwsd that
potassiun levels at the rate of 122 kg, 144 kg and 166 kg K
per hectars 4id not produce any significant differsuee in
yileid {Chesney, 1975).

9. Effect of notessiua on guality of kernels.

(a) affect on protein content
Beady and Colwell (1945) reported that yield increases

were obvained by potassium application but without eorrcsg~
ponding incresse in quality. On the other hand, the
importonce of potaessium nutrition for the oyunthesis of
protoins is emphasised by Kirklawton and Cook (1954) and
Tigdale and Nelson (1975). Daniya and Chawduxy {(1974)
obgerved that potessium application deecreased the protein

oonitent of groundnut kernels.
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{b) LEffcct of potassium on oil coutent

Hong and Schuylenborgh (1953) obagerved that oil
content of seeds was increased by potassing agplication.
Similar resulto were also reported by Veeraraghavarn {1964)
and Fakagava gt al. (1966). Roy and Chatterjee (1972}
observed that potassiuan manuring increased oil content in
groundnut. Habeebulla (1973) clac found similay resulto,
It was Lound that phosphorus and potascium inecrsased bhe
pereentage of oll in kernels and the response vas found
greater for applied potassium than for applied pnogphorus
(Bhuiya and Chawdhury, 1974). dupta gt al. (1975) veported
that potagsium application enhanced oil gonteant by activating

fat producing enzymes.

On the other hand, Puntamkar and Bathkal (1967) found
that potagsium significantly decreased the oil content of
kernels. Application of nitrogen and potassiug without
phosphorus and sulphur decreased tho oil content in trials
conducted in black cotton soils of Indore (Yadav and Singh,
1970). Son gf al. (1974) reported that oil content in
groundnut kernel was unaffected Dy application of calcium

and potasgium,

10, Effect of potassium on the chemical compogition and
2p

aike ol natricnto,.

Bouger (194%9) reported that a crop producing 163871 kg
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peds per hectare reguired 41.47 kg scao. Significant
roductions in the potassium content of plants grown under
potasgiun deficient nutrient solution was obgserved vy
Dledsee and Harris {1950). A revicy of mineral nurrition
of groundnut in rolation te lts growth, yield and quality
ghows that the everage amount of potossium removed in
Mauritius was 109.36 kg Kao por hectere end tnat in Egypt
was 33.52 kg zzgo per heetare (Verma and Bajpal, 1964).

In groundnat, higher quantities of potassium, caleiun
and magnesiuwa were pregent in the lorage, while nitrogen
aad phosphorus vere more in pods (¢lllier, 1966). Increases
of zitrogen content im leaves vwith simultaneous decreases
in kernels by higher levels of potassium were roported by
Kakagava et ail. (1966). They further reported that
potassium application imoreased phosphorus and potasalium
levels of leaves. Puntamiar and Bathkal (1967) observed
that application of potassium decreased the niltrogen
conceniration in pods but it wag inercased in hay. At
harvest, nitrogen concentration was wore in seeds vhan in
hay. They fuvrther oboerved that application of potassium
alone and in combinntion with phosphorus increased
potagsiyg concentration in plants. The highest concentra-
tion uae fouwd in hay followed by seed. They found that

potaasium application ancreased the total wpiake of
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of phosphorus through pedz and hay. Application of potasaium
alore or in combination with phogphorus had inereased the

total uptake of potassinu.

The ? and K countent in plants increased with the
inereages in the levels of these mutrients (Nieholaides and
Gax, 1970). Yadav and Singh (1970) obaserved that the
content of phosphorug and potassium inereased yith higher
levels of potassium application in groundnut. Application
of potagsivm slightly inereaged leaf potassium levels and
reduced leaf phosphorus levels to near optimum level (Gilliex
and Gautreau, 1971). It was reported that potossium manuring
shoued unused residues of available potassinm in groundaxt
plant (Roy and Chatterjee, 1972). Increasing levels of
potassiun inereased potagsium content in leaves, gtems and
roots but not in seeds and hullas, Xeaves and stems contained
highest potasginm levels followed by roots, seeds and hulls
(Walker gt al., 1974). Hebeebulln (1973) observed that the
application of potassina was found to increase the nitrogen
eontent of haulm; the phosphorus content was also increased
to a smaller extent, He also found thet potassium gontent
of haulm wos inevensed by all levels of potaseium and that
of the kernel was increased by the highkest dose of potassium.
The adeguate level of potassium in the tops of peanut plaont

waa reported as 3.4 to 3.9 per cent by I'agevia (1976).
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Balasundsram ¢t al. (1976) observed that higher lsvelg of
potagsium resulited in an enhanced uptalke of potassium causing
a concomitant reduction in the uptake of nitrogen. ZLoganathan
and Erichnsmurthy (1977) observed that at harvest stage,

major portion of abgorbed potassium was accusulated in the

gtems and leaves.

However, it is also reported that application of
potassium did not affect the percentage of nitrogea content
of leaves, stems, roots, hulls and sceds of groundnub.
Similarly phosphorus and potassium had no significant effect
on the phosphorus content of the healthy sveds (Ualker gt gl.,
1974}

1%. Performances of TuV=2 and IUWH=9 in the production of
pode and quality of lcernels.

HMohammed ¢t al. {1975 a) observed in comparative
yield trials conducted in Tamilnadu that 1MV-9 gave a aean
yield incrcase of 61.9 per cent over T'[W-2, 2Zhey also found
that 7IV=0 possegsed a seed doruancy of 96 per eent upto
20 days after msturity, whereas, TiV-2 did not have sesd
dormancy, This seed dormaney is a highly desirable quality
of V=9 over V-2 gince this can overcome the possibility
of lose due to sprouting of pods in the ficld. %he shelling
outturn of TMV=~9 (75.6 per ceat) was slizhtly iess than that
of MMW=2, They further observed that kernmels of THV=9

yielded 5.4 per cent oil with an lnevease of 3 per cent
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over TIiV-2, In seattered bloek trials at 10 centres in
Tamilnady, the variety 2iiV-8 producced 20.4 per ceont amore

yicld of pods over that produced by TiMVe2.

It wag also reported (Anon, 1974) thet varietics
V=2 and 2iV-2 matured in 105 days and possessed an oil
content of 49 per cent and 51.4 por cent, respectively. <he
1000 kernel weizhts of PiiV-2 and DITV-0 were 330 g and 310 g,
respegtively., So also the number of pods per plant of
THV=2 and TYV-3 were 12 and 20 respectively.

Pycushothamar &t al. (1274) in a comparative yield
trinl of sroundnut varieties at Coinbatore found that THVe2
and TMV=0 under a fertilizer application of 10 kg i, 22 kg
P205 and 32 kg xzzo produced 480 kg and 770 kg pods per
heetare, respectively. Puriher, they observed that the
shelling percontage of THV-2 and DuVed were 75 per ceat
and T4.6 per cent, respestively. In this experiment it was
notiged that WiHVe2 aatured in 105 days, whereas, THV-2
requirved 110 days to attain maturity. In another eogparative
yield vrial at Xovilpatti, the variety V-2 recorded the
highest shelling percentage of 52 (Boominathan ¢t al., 1977).
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YARERIALS AND MERLHODS

The present investigation was undertaken to study
the performance of two improved varieties of groundnut
{P11V=~2 and LIVe3) with graded doses of phogphorus and

potasgium, under the agroelimatic conditions of Vellayani.

imterials

I, Zxperimental gite.

Phe experiment was laid our in the red loam soils of
the Instructional Fers, Vellayazni. The natrient status of
the soil befove starvting of the experiment are furnished
in Appendix Y. 5 bulk crop of tapisca was raised in the
£ield from October 1975 to Aagust 1976, afier waick the
£ield remained fallow for three monthe bofore the starting

of the experiment.

IX. Scagon.

he egperiment was conducteld between Deceuber 1976
and Uarch 1977. The weather 3data vecorded during the above
period are given in Appendix II and Pig.1. The deviations
of the weather data from the average weathor conditions for
the last five years ave algo pregerved. Fhouzh, the crop
wag sown on 1=12-1976 the weather data of two weels

preceeding the cropping period are alsoe presenied to show
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the noisture pondition of the soil at the time of sowing.
Phe total deviation in the rainfall of the erop scason L{rom
the average for £ive years {(-208.5 mm) shows that it was a
comparatively drier periocd, The adverse cffect of this was

overcome by providing irvrigation.
IIle Varietlieg.

o THMV=2

This is o bunch variety with no seed dormancy and
matures in about 105 days. Ihe pods are small and one o
two seeded, It is suited for voth raiafed and irrigated
conditions, Thig variety is popular among groundnut growers
in Kerala. 7The kernals of this variety uove an oil content
of 497
2e TMV=9

It is a high yislding bunch variety naving seed
dormaney and mturing in 105 to 110 days. It is sultapdle
for both rainfel and irrigated conditions, The main stom
is crect, wediusn tall, light purple, haiwvy, wilth non-branching
prinary branches. ‘the pods are suzll in size and one to

two sceded, The kernels have an oil eonvent of 51.4%.

IV. Seed matcrisls,

The geeds of varictlss T2 and T'IW=9 were obtained
feom the Regional Oilgceds Experimuent Station, Tindivanam,
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Tanilnadu. The germinetion of TMV=2 and TiIV~9 were tested

and found to be 995 and 977 regpectively.

Ve mpoures and fertilizerg.

4 unifora bassl drcssing of ecatile manure at the
Tate of 10 metric tonnea per hectare was given to all the
plots. Ammonium culphate, superphosphate and muviate of
potasn werc used as sources of W, P and K rogpectively. A
uniform doge of nitrogen at the rate of 10 ks/ha was given
aa busal dressing. Phosphorus aad potassium were applled
a8 bagal dressing in accordange with the treataments. Diase
at the rate of 1 t/ha was applied at the time of flouering
and nixed with the goil by light hoeing as per package of
practices recomuendations of the Kerala Agricultural

University {(Anon. 1976).

Anmonium salphate analysing 20.3 per cent L,
guperphosphete analysing 16 per cent 3?205, muriate of potash
amlysing 59.6 per cent KEO and cattle manure {dry basis)
analysing 0.47 per cent ¥, 0.26 per cent P and 0.32 per cent

K were uned.

Hethods
I. Iayout and Degisn.
The trial was laid out in & 2 x 3° factorial

experinent with 2 varieties and 3 levels each of P205 and
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2

zgo, partially confounding PK 4in rcplication I and PX™ in

replieation II,

Replications: 2

I1.

Treataentge

o. Lovels of phosphorus
50 kg 9205/ha
75 kg P205/ha

1.
2

Fe

By
By

Py

b. TLovels of potas

1.
29

3

F

¥
kg
L

¢, Varicties

1.
2e

4. Tpcotment

1.
2
3
&a
5
6

100 kg 2,0,

275

aiun

/g

25 g K,0/ha
50 kg zczo/ha
75 kg Kzolha

vy M2
Vg PV
conbluations
PD 160 V1 Te
P ko Yy D
By Ky V4 9
2y iy vy 10a
By EE vy 1.
Py k2 vy 12.

Py Ko ¥y
Dy Iy ¥y
Dy ly Yy
Py Ky ¥y
Py Ky Yy
Dy Ky Yy

13,
144
15,
16.
17
i5.

Polp¥y

Py By Vp
Py By Yy
Py kg Vo
Py By ¥y
Py Ky Yy
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2XIXZT FACTORIAL EXPERIMENT
PARTIALLY CONFOUNDING PK 1N

REPLICATION I AND PK?2 v

REPLICATION IL

REPLICATIONS ~ 2

TREATMENTS
PHOSPHORUS

B, S0 Kg ROs/ha Kk, 25 gkzO/h&

PoTASSIUM

P, 75 kg Rog/ha K, 50kg k,0/ha
P, t00 kﬂ Pos/ha Kg 75 kj kzO/ha

VARIETY

Vo Twmv-9

GROSS PLOT SIZE 54 X5 1 M

NET PLOT SIZE 495 X 4 8 M

BLOoCK { BLOCK 2 BLOCK 3
P KoVy P, KoV PoK Vg P, KoVa B, KoVi P, K,Vg
Py K Vz R, K,V P, KoV R, KV, Py KV, P, KaVa
P, Ka Vs P KoVa P K,V P K,V PK,V, R, KoV
FaKa V2 PRV FoKaVa RV FPo K\Vi KoV,
FoKoVz FokoV, PiKoVi Fo KoV, P KoVa P K2V
P KV, Fa KoV K \Vy P KoVz P KoV, Fok V2

BLOCK 4 BLOCK § BLOCK 6
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ITI. Size of plots.

Gross plot size - 5. 4mx 5.1 m
Tet plot size - 4.95 m x 4.3 m
Net area of a plot - 23.76 m2

Iv. S EE.Q i!!g .
22.5 em x 15 cm

Y. Plant population.

Number of plants per gross plot - 816

Number of plants per net plot -~ T04
Vi. Pield culture.
1. Preparatory cultivation

The experimental site vag ploughed once with tractor

on 6«11-1976., With the receipt of sufficient showsrs, the
tillage operations were resumed and weeds and stubbles were
removed. The field was then laid in to blocks and plots as
per experimental desizn. The plots were dug thoroughly to
obtain a fine tilth and then levelled.

2. Masuring

The entire quantity of the manures and fertilizers,
except lime, were given as basal dressing and thoroughly
mixed with the soil. ILime was applied at the time of second

weeding.

3. Seeds and sowing

The sesds were treated with ecresan 1% dust on 30-11-T6
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and werc inoculaced with Rhizoblum culture eight hours
after the fungicide trestment. The sowing was done on
1=q2=1976. Germination wss noticed on the third day. Gap
£illing was done on the seventh day to cecure a perfect

and aniform stand of the crop.

4. After oultivation

The first round of intercultivation was carried out
on 20~12=-1976 for weed gontrol. The second round of intere
cultivation was given to the erop on 2-1=-1977 Lfor loosening

the fop soil, followed by hand weeding and earthing up.

5. Irrigation
The erop was given weekly irvigations f£rom the second
week after sowing, execept during the 12th week when there

vas suwificient rainfall,

6. FPlant protection

There were no gerious attack of any pests or discases
durins the cropping period execept the appearvance of tilkka
leaf spots at the time of harvest. Prophylatic sprayinge
with fungleides and insegticides were given whenever

necessary.

7. Harvegting
The crop started yellowing after 100 days and was
uarvested on 14-3=-1977. To facilitate easy uprooting the

plots vere given a flood irrvigation the previous day.
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The observation plants were removed Lirst. Two boarder
rows were harveated and separated. The remaining plants
of the plot weore hand pulled plotuise and removed to
threghing yard. The pode were hand piciked and the weight
of pods and haulnas recorded. The pods vere itheqa sun-dried

and the weight recorded.

Obgervations Regorded

The charseters studied and analysis cavried out are

as follows:

A, DBiometric observations.

1. Height of plants

Ter plants from each plots were sclected at random
and tagged. 7The height of cemtral shoot Irom the hypocotyle
to the terwinal bud was measured in centimetres and the

average hoight per plant was worked out and reegorded,

2. Number of branches per plant
The number of primery branches secen on each of the
ten observation plants were counted and the average numbor

per plant was worked out and weconded.

5. HNumber of leaves per plant
The nunber of leaves of the cobservation plants were

reeorded and tho averaze number of leaves per plant was ther
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worked out and recorded.

4. Average weight of root nodules per plant

This obgervaction was recorded three times, the firvst
at 30 days afbter sowing, the sccond at 60 days alter sowing
and the third 90 days after sowing. Pive plants were
seleected at random from the inside boarder rous of each
plot. 2he plants vere dug ouk at =y unifora depth of
approzimately 40 em. The roots of the plants wsre washed
and cleaned with the help of a soft hair brush to remeve
goil particles. The noduleg were carefully removed from
the roots and oven dried. The weight of the nodules per

plant was then worked out and recorded.

5. Number of days taiten for flowering
The number of Jdays taken for floweing was recorded
for all the observation plants and the average number of

daye taken for floycring was then caleulnted and recorded.

8. Number of pegs fozmed per plant
The total number of pegs formed in the observation
plants were counted and the nuaber of pegs formed per plant

wag then caleulated and recovded.

7. Wumber of moturc pods per plant
The number of mature pods seen on the observation

plants at the time of harvest were counted and the average

BUY 57Ut 695522
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nunber of pods per plant was regorded.

8. DPevcentage of pegs developed in to mature pods
From the data of total number of pegs foramed and the
total nuaber of nods developed per plant the percentage of

pege to mature pods was worked out.

9, Average veight of mature pods per plant

The mature pods wovre romnoved fLrom the observation
plants and oven=dried at T70°C for 15 io 18 hours until
constant weight was attained, The dry weizht of pods per

plant was then worked oub,

10, Yield of pods per hechore

Yeight of pods per plot vas recorded after completion
of plucking. Samples of approximately one kI were draun from
each plot and accurately weighed. Shese ganples were labelled
and dried in sun for five days. Urying was continued £11)
conskant weight was obtanined. Tne actual yield per plot was
worked out on the basis of the dry weight and the yield of

pods per hectare wag then caleulated and recorded.

11. Yield of haulws
The total weicght of the haulw obtained from each plot
after separavion of pods was recorded. The yield of haulm

per hectare was calculated from this datz.
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12, Perecentaze of two sceded pods
A raniom sawmple of pods uwas taken from sach plot.
Single sceded and two seeded pods were sepavetely counted

and the perccntage of two seeded pods were caleulated.

13, Fotural test weight of peods
Dae litre of pods was measured from the pods obtained

from each plot and their weighi recorded.

14, Welzht of 100 pods
Samples of 100 tuo gesded pods were randonly drawun

from each plot and thelr welghts were recorded,

15. Weight of 100 kernels
Thig was obbained by welghing 100 ramdoaly separated

kernels from each plot,

16. BShellins pervecntage
One handred grom of pods wers rondouly drawr from each
plot decorticated and tho weichts of kernels were recorded

end expressed as pereentage.

Bs Zhemical Analysisc,
9. WNitrogen content of haulm
The percentaze of nitrozen in haulm on Jry veight

basis was esbimated by uicroekjeldahl method (Jackson, 1967).

2. HNitrogen content of kernels
The kernel somples were analysed for their nitrogen

content by uicroe-irjeldahl’s uethod.
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3+ Nitrogen content of shell
The shell gpamples were analysed for tneir nitrogen

content by micro-kjeldahlts method.

4, Total uptake of nitrogen by plants
From the nitrogen content of haulm, keruel and shell

the total uwptake of nitrozen was then uworied out.

5« Phosphorag eoutent of plants
The plant sampleg were analysed for their phosphorus

coutents by colorimetric uethod and recorded in pereentage.

6. Fhosphorus content of kernel
The samples of kernel from the observation planis
were analysed for thely phogphorus content by coloraimetric

method and the percenitage of phosphorus was recorded,

7e Phosphorus content of shell
The shell pamples were anslysed for their phosphorus

content and regoxded in percentage.

8. Total uptake of phosphorus by plants
The total uptake of phosphorus was worked out from
the phosphorus content of haulm, kernel znd shell and

recorded ag kg of P205 per hegtare,

9, Potassium content of haula
The plant samples were anslysed for tnelr potasslum

contents by f£lame photoneter nethod and coxpressed ia peroentage.
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10, Potassium comtent of kernel
The porcentages of potasglum in kernel samples usre

aaalysed by flame photoneter and recorded.

1. Potassiun content of shell
The shell sanples werc analysed for taeir potassium

coutent by flame photomcter and recorded.

12, Total uptake of potagssium by planks
¥rom the percentoge of potassiva in the haulm, Ttermel
and shell the toial uptake of potasgeina by the plants wore

then worked out in kg £,0 per hectare,

13. Protein content »7 kernel
From the nltrogen content of kernsl samples the

protein content wag then worked out and recorded.

14, 0il coutent of kernel
The 0ll eoatont of kecnel of caech sample was then
estimnted gravimeirically by ecld porcolation wethod

(Lartha and Setni, 1957).

J. Statistical Analygis.

Data relating to different observations were analysed
gtatistieally folloying the methods of Federer (1983).
The data on the porcentoge of pegs Jeveloped inte mature
pode and the percentage of two sesded pods were analysed
after angulay trensforsation. Iamportant corvelziions,
response functions z2ad economics of manuring were worked out.
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RESULRS

The data reloting to various biometric observations
and chemical annlyeis were statistically anzlysed and tae

resulis arve presented below.
A+ Growth Choracters

1. Height of plants at meturity.

The data on height of plants at wmaturity have been
analysed and the avalysis of variauge table is given in
Appendix III. The mecan heights of plants at aaturiiy are
pregented in Table 1,

The mesn values shoy that the phosphorus levels of
75 kg and 100 kg 1?205 pex hectare increazsed the height of
plants with reapect to the lowest level. There wag a
difference of 5.7 en in the height of plante between the
highest and lowest levels of 9205.

Potassium also increased the heizht of plants
siznificantly, eventhough the difference betueen the higner

levels of 50 kg and 75 kg K,0 per hectarce was not significant.

The difference in height between the vorieties was
not significant. Sut the mean height of TilV~9 was 1.06 em
sore than that of TrlVe2.
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Table 1. [fear height of groundnut plant at maturity (om)
PH2 PV Jlean
50 25423 26657 25,90
POy kgfha 15 29405 29490 29043
100 31.10 3210 31,60
25 25,97 27.28 26453
X0 kafha 50 29.55 29,55 29,55
(] 30,07 31.73 20499
Hean 99,46 29,52
P205 kz/ha
50 75 300 Mean
25 23,18 26,05 30435 26,53
KZO kzfha 50 26.08 30460 31,98 29,55
T 23,45 31.78 52448 30.99
Mean 25.90 29.43 51,60
CeDa{0.035) £or levels of P oxr K = 1245
G.SoéQQQB) for Vﬂri@ty = 1-19
Uea(0es05) Lor combination of
£ and K = 2.51
UeDo(0605) for combinations of
Vand P or ¥and X = 2.09
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2. IDumber of branches pes olant.

The number of primary branches recorded at maturity
has been analysed and the analysis of varlance is given in
Appendix IV. The mean valuzeg are presented in Table 2,

The results show that none of the troatments had any

gignificant influence on branching.

3« Humber of leaves pexr plant.

The number of leaves per plant at maturity has been
statistically analysed and the analysis of variance is
given iu Appendix V. The mean numbzsr of leaves per pland
lg presented in Table 3.

It shows thet phogphorus and potassium progressively
increased the number of leaves pey plant. Dut significant
difference in the number of leaves was found only between
the highesgt and lowest levels of ong.

Potassium levels of 50 kg and 75 kg K,0 per heetare
gignificantly inoreased the number of leaves per plant over
25 kg K,0 per heetare. Here, the difference between the
higher levels was not signifiecant.

The varieties did not show any significant difference
with respeet to this ghawracter.

4. WYeight of rool nodules pexr plant.

The weights of root nodales per plant taken during
three gtages, first on the 30th day, the second the 60th
day and the third on the 90th day after sowing, have been
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Table 2. iean number of branches per groundnut pland

TiVe2 V=3 Iean
50 4¢75 5468 5.22
ons kg/ha 75 5-13 5.67 5540
100 5.17 4.92 5.05
25 4,68 5407 4,83
K20 kg/ha 50 5.18 5.52 5.35
¥# 5.18 5468 5443
{lean 5.02 Be42 Noide
3?205 kz/ha
S50 75 100 Mean
25 4475 5420 4,63 4.88
Kag !:g/ha 50 5.25 5438 5e43 5.35
5 5465 5463 5.03 5.43
Mean 5422 5040 5,05 el

Ne8s « Hot significant
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Pable 3. llean mumber of leaveg per grouninut plant

PH V=2 DT Hean
50 55483 59450 5767
2205 ka/he (&) 62.33 6117 69.75
4100 63450 65,17 65,34
25 56.83 56450 56.67
%0 kg/fha 50 61.83 63.53 62433
7 65400 65450 65,25
Mean 61.22 61.95
I?205 kg/ha
50 75 10D tiean
:;20 kz/ha 50 5850 €1.75 £5.25 €283
7 61.75 65.7% 62,25 6525
lean 5757 G1.75 65,34

UeDa{0.05) for lovels of P or £ = 4410
Cotie{0e08) for variety 3435
CaDe(0.0%) £or combination of

1]

i
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separately analysed end the amalysis of variance are
furnished in Appendices VI, VII and VIIT, The corresponding
mean values sre presented in Pables 4, 5 and 6. It is seen
from the results that the effect of phosphorus slone on the
welght of root nodules per plant was significant at all the
stages, The highest level of 100 kg 9205 per heotare signi-
ficontly increased the weight of root nodules over 75 kg
and 50 kg on the first and last observations. A4t 60th day
after sowing the weight of roobt nodules by the level of

100 B8 9205 per hectare was sigpificantly incrcased over
that of 50 kg 920,5 per hectare,

Phe effect of iroreasmed levels of potassium on nodule
weight was not significant during all the stages. Siailerly
there was no significant difference in the weight of nodules
between the two werietiee in any of the three stages of

obgservation,

5. Humber of doys taken for flowering,
The date on the number of days talken for first

flowering have been analysed and the anslysis of variance
is given in Appendiz IX, The mean values are prescated in
Table 7.

The results show that all the treatmente have
influenced the time taken for flowering. As the phosphorus

levels were inereased from 50 to 100 kg P205 per hectare
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Table 4. Mean welght of noduler tissue per groundnut plant
(mg) (1st stage - 30th day afier sowing)

TV TpiVed Mean
56 23433 25.3% 24,33
B0y ka/ne L 2417 2483 24.50
100 28,00 26,17 27.09
25 24,00 26,00 25400
&0 kg/ha 50 24453 24,00 24,17
75 2117 26433 26,75
“ean 25,17 25444
P05 lra/ha
50 79 100 "ean
25 21.25 25,00 23,75 25.00
R0 lafha 50 23,50 25450 25450 2447
75 23,25 25400 27,00 26485
Hoan 24433 24450 27.09

Co2e{0.05) for levela of P or X = 2437

/,"3\";5\;5 bF,q
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Tavle 5. llean Jeight of aodalow tigsue per groundaut plant
(mg) (2nd gtage = GOth Jday afier sowing)

w2 PMV=9 HMean
50 41.83 43,17 42450
1’205 kzfha 75 44467 4797 45,92
100 51.17 5083 51.00
25 45450 46,50 46.00
Kaﬁ kg/ﬂa 50 45450 45.3% 45442
T3 46.67 43433 48,00
riean 45.89 4706
P05 ke/ha
50 75 160 ean
25 40,75 £5,400 52425 46,00
KZQ kafha 50 42,50 44450 49,2% 85,42
75 44425 43,25 54.50 43,00
1lean 42450 45,92 51.00

$aDe{D,05) for levels of Por X = 5.5%
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Table 6. Hean weight of nedulsy tissue per groundnut plant
(mz) (3rd stage = 90th dny after sowing)

P2 PV Jlean
5Q 49,00 4933 29497
£,95 kg/ba 75 51453 51,50 51442
100 5383 54.50 54417
25 50433 50467 50450
K0 kg/ha 50 51433 52.67 52425
75 52.00 52.00 52,00
Ifean 5139 51.78
92Q5 ko/ha
50 75 100 ean
25 46,25 51,75 5%,50 50,50
KEO kg/ha 50 50.50 5150 54 T5 52.25
TS 50,75 51.00 54425 52,00
ean 51 - 42 5401 7

43.17

G {DJ08) for lovels of P or &

2.16
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there yere aignilicant redaction in the nuamber of days taken
for firvst flowering,

Similarly peotassium levsels also sigunificanily deecreased
the time talken for flowering, and the ainimwm number of daye
token wasg for 75 kg KEO pes hectare., The combination of
100 kg P,05 and 75 kg X0 (DEKZ) significantly reduced the
nunber of days taken for flowering to the ainimun, while the
combination of 50 kg P05 and 25 kg K0 (» X,) has taken the
waxinum nunber of daya,.

The number of days taken for flowering by THV=9 was
pignificantly nigher than that by TMV=2,

B, 7Yield and Yield Atiridbules

1., Homber of pess formed pexr nlant.

The data on the *otal nuaber of pogs formed per plant
have been analysed and the analysis of variance is pregented
in Appendix . The mean values are furnished ln Table 8,

Phe results show that the levels of phosphorus and
potassium as well as varvieties have signifiecantly influenced
the formotion of pegs. Higher levels of phosphorus increased
the number of pegs forued per plant over the rospective
lowsr levels, AL 100 kg onﬁ the pegs produced per plant
was meximum (24.10).

Similarly higher levels of potassium inereased the
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Table 7. fean nuaver of days taken for flovering of groundnut

TiV=2 PIV=0 Yiean
50 23.13 24,25 23,69
2,0 kg/ha 5 2r.52 23465 23,09
100 22.13 23,06 22,53
a5 23.03 25.85 23.44
£50 kg/ha 50 22452 23,57 22,05
(& 2023 2352 22,88
lean 22,59 235465

.9205 kg/ha

50 75 100 Hean
25 24.25 23e43 22.65 23444
;-5.20 kzfha 50 2%460 2293 22,60 25,05
5 25,23 2290 22450 22,83
Mican 23-69 25.0%9 22.58
0.7a{0.05) for lovels of P or ¥ = 0,15
GeDe{0.05) for variety = 0.12
0,0.{0.05) for combinations of
Vand ? or Vaad X = 0.2%

G.D.{0.05) for combinationg of
Pand X = 0,26
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Table 8 Ttlcan number of pegs formed per groundmut plant

T2 TMV=9 ifean
50 1977 13.42 12460
P2G5 75 16.65 19,87 1326
100 22422 25,97 24.%0
25 14,27 16,80 1554
KQO kg/ha g@ 1?035 20.25 ?gQ?S
75 1972 22.20 20,65
Hean 1633 1975

?gc}s g/ ha

50 75 100 ilean
25 10.40 15420 21.00 1554
KQQ kg/hﬁ 59 12.43 19.33 24045 1875
™ 14.90 20.25 26,35 20.66
liesn 12.60 153426 24,10
G,ﬁeiﬁ,ﬁﬁ} for levela of 2 ov € = 104
Oa 1a{D6e05) for varicty = NeB4
0.0.(0.05) For combinavion of
?and = 1,78

340.{005) Fos gombinations of
Vapd Por Vand X = 145
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number of pegs formed per plant and the differences betueen
the levels 25 kg, 50 kg and 75 kg K20 per hectare were
significant.

The nuaber of pegs produced by the variety V-9 was

gignificantly higher than that by TiV=2,

2. JHumber of maturc pods per nlant.
The data on the number of mature pods per plant at

harvest were analysed and the arnalysis of varianece table ias
given in Appendix XI, The mean number of pods per nlant is
furnished in Table 2.

It is seen from the results that higher levels of
75 g and 100 kg P205 per hectare gave significent increase
in the number of peds per plant over the level of 50 kg 9205
per hectare. Bub there was no significant difference betueen
the higher levels.

Potassiun levels of 50 kg and 75 kg KQD per hectare
also signifiecantly inereasced the nuwaber of pods per plaut
and the maxinum aumber (7.91) was produced by the level of
T3 kg 5;20 per hegtare,

PIV=9 produced a higher number of pods (7.83 pods
per plant) than that of THU=2 (T7.08).

3s Yercentage of pegs developed tg mature podg.

The data on percentage of pegs develdped to mature

pods were analysed after angular transformation and the
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Table 9. Mean number of mature pods per groundnut plant

V-2 TiMV=9 ean
50 6,48 Te23 6.86
2,05 kg/ha 75 7e33 8.12 7.73
100 T.43 3,15 779
25 6.62 Te40 7.01
0 kg/ha 50 7.48 7.73 746
% 745 837 Te O
ean 7.08 Te33
,9205 kg/ha
50 T 100 Mean
25 6403 7458 Ted3 Te01
K50 ks/ha 50 T.00 7.58 7.80 746
75 755 8.03 8.15 T221
Moan 5,86 Te73 779
Cede{0.05) for levelg of P or K = 043
Go06(0.05) for variety = 0«37
U40,{0.05) for combinntion of
Pand X = 0s73
G, (0.05) for combination of
Vand P or Vand X = 0460
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analysis of variance table is presented in Appeundix XIX.
Phe mean values ave furnished in Pable 10.

The effeet of phosphorus was significant and the
magiman percentage vas regorded by the lowest level of 50 kg
13305 per hecotave. A8 the level of phosgphorus vas increased
the percentage of pegs developed to mature pods significantly
fleereased and the minimum percentage was recorded by 100 kg
F205 per hectore. .

The effeet of potassium was also similar to that of
phosphorus. Pobtassium at the rate of 50 kg and 75 kg Kzo
per hectare gignificantly relused the percentage of mature
pois over 2% kg K2€J per hectare. Bub the differenee betucen
50 kg and 75 kg X,0 pex heetare was not significent,

The varietiocs TYV=2 and Fi¥eY had no oignifiecant

difference in persentage of pogs developed to wature pods.

4e Heleht of moture pods per plant,

The data on the average weight of anture pods per
plont were guzlysed and the analysis of variance is furnished
in Appendix XIII. The mean values are presenled im Table 11,

Phe effeet of phosphorus was siznificant in both
the higher levele and the maximanm veignt was recozded by
100 kg ?205 per hectave.

Hizher levels of potassium significantly incressed

the welsght of cature pods., The highest level, 75 kg K20 pex

e
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Table 10. Percentage of pegs developed to mature pods
?after snguler tronsformation)

iy v PiT=9 ilean
50 48,26 47.66 47.96
205 kg/ho 7 41,98 40.03 41,01
100 35.54 34,17 34,86
25 44,01 43448 43.75
1,0 Iz/ie 50 42,17 39.32 40.75
75 39.60 39.05 30,33
Mean 41,93 A0.72

P,0g kg/ha
50 75 100 iean
25 49,57 45,02 36,65 43.75
2,0 ka/ha 50 48,93 33,92 34439 40.75
5 45.39 39,07 33.52 39433

Hean 47,96 41.0% Za.ide

0.0.(0.05) for levels of F or K = 1.99
G.0.(0.0%) for varviety 1.62
Co04(0,05) Lor combinzation of

Pand X = 3.43

i
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Pable 11. Moan veight of mature pods per plant (g)

TN Vw2 THV=9 Mean
50 5463 6.18 591
9205 kg/na 75 6,36 6.97 6467
00 B.6% T+30 6.97
2% 5,61 %432 5.97
£.0 kg/ha 50 6452 7.00 6.76
75 6.49 Tei3 6.34
Msan 6.29 6.32
B0, b/t
50 75 1090 flenn
25 4496 6405 6.88 5.97
K 0 kg/ha 50 6e21 693 Teid 6.76
7S Ge54 T.0% 5.89 6.81
Hean 5.9% 667 5,97
c“g'§0°95% for levels of P or X ~ 530

G40, {0.05) for combiuntion of
Pand X = 045

CuDa(0.05) for combination of
Vand ? o V and X = 039
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hoctare, roecorded the highest weight but it was on par with
50 kg Kz{) per hectare. $he meximumn weight of pods per plant
(7.14 z) was obtained by the combination of 100 kg 9205 and
50 kg K,0 per heetare.

PUV=0 prodaced significantly higher weight of mature

pode per plant over THVe2,

S. Yield of pods per hectanc.

The data on the yield of pods per plot were analysed
and the analyais of variange table is given in Appendix XIV.
The mean values of pods per hectere are presented in Tablé 12.
The vesults show that the yield of pods increased by
different levels of phosphorus and potassium. Higher levels
of phosphorus significantly inersased the yield of pods
over the level of 50 kg P205 per hogtare, The maximum pod
Field (2014.09 kg/ha) was obtained by 100 kg P,05 per hectave
but was on par with the yield of 75 kg 3205 per hectare,
Potassium at higher levels significantly inoreascd
the yield of pods upto 75 kg KZO per heetare., The differences
hetweon the levels were significant. K20 at 75 kg per hectare
produeed o maximum yield of 2023.15 kg pods per hectare.
The variety THV-9 -ms found to be significantly
superior to THV-2 in the production of pods per hectare
with an average yield of 1999.53 kg compared to 1802.68 kg
of the latter.
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Pable 12, Yield of groundnut pods per hecltare (kg)

THTw2 TiV=2 ¥iean
50 1659.54 1792.93 1726.22
P05 kg/ha 75 1848.90 2077.02 1962.96
100 1899.41 2123.,77 20714.09
23 16T4.24 1855.22 1764.73
K20 ke/ha 50 18352491 1998.32 1915.62
75 1901.09 2145420 2023415
Jdean 9302.63 1999.58
?,05 ka/ha
50 75 160 Hean
25 1464.65 1835.02 1994.95 1764.73
K0 kg/ha 50 1776,05 1961.29 2007.57 1915.62
75 1936.03 2091«75 2041.24 2023.15
Mean 1726.22 1962.96 2014.09
C.D.ée.ob‘g for levels of 2 or K = 90.%
Culo{0.05) Zor variety = 7425
€, 0,{0,05) for combination of
Pand X = 128457

C.0.{0.08) for combinations of
Vand Por Vand K = 157.46
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6. Yield of hawlm per hectare.
The yield of haulm per hestare was annlysed and the

analysis of variance table is presented in Appendiz XV. The
mean valugs are shown in Table {3.

Phosphorus at 100 ke 9205 per hectare gignificantly
inereased the yield of haulm over 75 kg and 50 kg R0y per
heetare. The yield of haula due %o application of 75 &g
3.:-205 was significantly superior to that of 50 kg ?205 per
hectare.

The increase in the yield of haulm by potassium
applicetion was found to be upto 75 kg KQO per hectare. ‘Che
differennes in yield were significent betweon all the thres
levels of potasgium.

The yield of haulm of variety IiV-3 vas signiflieantly
higher {0 that of ThVe2,

7. Fergentaze of two seseded pods.

The analysis of variance for the data is given in
Appendix XVI. The mean values are presented in Table 14.
None of the treatments had any effeet in the percentage

of twoe seeded pods.

Be HNatursl test weiszht.
The data on the natural test ueight of pods in gram
por iitre were analysed and the analysis of variance table

ig given in Appendix XVII. 7he mean values are presented in

Table 15, 75 TEaE oF s
A ) - AO@/
ey o
(& ’\ 5022 T
W S



Zable 13. Tield of groundnut haulm (kz/ha)

PV TS Mean
50 3914.19 4344.27 4127.94
2,05 kafna 75 443266 4958.75 4695.70
100 4569.44 5293435 493%.39
25 3942.59 4363.21 2103.19
K0 k3/ha 50 4475,85 4932.66 4704.96
75 4593% .85 5300,08 4946.97
Hean 430429 4365.32
2504 kzfha
50 75 100 Mean
25 334722 4212.12 4749.57 4103. 11
X0 kg/ha 50 4296029 4848.,74 4968.43  4704.96
Vi 474032 508%.25 5075.75 4946.97
ffean 4127.94 4695.70 4931.39
G«B.&O.DS) for levels of P or X = 228,75
vaDo 0.05) Tor Vari&‘by = 186-74
G.0,(0,05) Lor conbination of
Pand X s 396.25
CoD,{0s05) Lor combinations of
Yapd 2 or Vand X 323454



Table 14, Percentage of 2 seeded pods (after snguler

64

tranaformation)

IMY=2 pustigis] Hean
50 69430 63,23 63427
Paos Icg/'ha 75 72027 68.?3 700 56
100 T1a40 70659 T3.95
25 653,61 6737 68.24
E,0 kg/ha 50 72469 70432 450
75 T1.63 7023 TGe93
Hean T0e59 69449 HaSa

P205 e /ba

50 75 100 HMean
25 63448 6727 653,98 88424
K20 kz/ha 50 T1.30 71423 T1e9T 71450
75 65403 73401 T1+5% T0.98

Jlean 69,27 T050 7095 HeSe

&

Vot signifiecant

N

%

Qi
e 55y E
z
<
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Table 15. Natural test weight of pods in grams per litee

PV=2 V=9 Tlean
50 263433 249.33 256433
?205 kz/ha 75 264.83 257.3% 26117
100 272447 266450 269.33
a5 250,00 245,17 245,58
£,0 kg/ta 50 270469 261467 266417
F5 279.33 262489 27%.0%
Mean 266.67 25789
3?205 kg/ha
50 15 100 Hean
25 245.50 233.00 27225 249,53
KEO e/he 50 260,75 266,25 271.50 266417
15 26475 284425 264425 271.08
VMean 256-33 251 017 269-35
C.Baée.oﬁg for levels of P or K = Te36
Cuele{0.05) Lor variely = B.42
Ge0.{0s05) for eombination of
P and e = 13o63
G.D.{0.05) for combinations of
Vand Por Vand ¥ = 11.13
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The reeulis show that effeecty of variety, phosphorus
and potamsium wore significant, Phogphorus level of 100 kg
13205 per hectare siguificently increased the natural test
weight over the levels of 75 kg and 50 kz P 05 pex heetave
which in turn were nob significant amounz tnemselves,

Potagsiua application progressively inoreasged the
natural test weight and shouwed significant differences at
50 kg and 75 kg KZO per hectare. 3uv the difference between
50 kz and 75 kg Keo per hectere was not significant.

TMV=2 was found to nave significantly higher test
weight than that of TMV=G,

9. Height of 100 pods.
The anaiysis of variance table for 100 pod weight is
giver in Appendix XVIIT and the mean values are prosented
in Table 16.
The two higher levels of phosphorus gave significantly
higher 100 pod weizht when compored with the louest level
of 50 kg ‘.?205 per hectare. But the difference between
75 kg and 100 kg 9205 per hectarc was not significant.
Similerly potassium also increased the 100 pod weight.
KBO at the rate of 50 kg per hectare gave the highest 100
pod weight and vag signifieantly higher to that of 25 kg

X.0 per heetave., However, the difference bebueen 50 kg and

2
15 kg 5520 per hectare was not significant.




Table 16. ilean weight of 100 poids (g)

PilY=2 TiV=9 fean
50 82,22 81,88 32,05
1’205 leg/ha T 33457 33619 83433
100 83,35 83.02 8313
25 82422 32.18 82420
K,0 kz/ha 50 33,70 83.08 83439
% 33.22 32.82 83402
Mean 83404 82469
2,05 xg/ha
50 5 100 tlean
25 31.03 82463 32.90 82420
K20 kz/ha 50 82,70 B83.853 83463 383,39
YE 8243 83,60 83.03 83.02
lean 82,05 83.33 83418

0e20(0.05) Lor levels of P or K = 0,56
c.ﬁ.go.oa) for vericty = Qedb
CuD.(0.05) for combinations of

P and K = 0,98
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The hundred pod weights of the two varietiessz were

not gignificantly diffevent.

10« Weisght of 100 kernels.

The data on 100 kernel weighbt were onalysed and the
annlysis of varianecs table is furnished in Appendix XiX.
Pable 17 presents the mean values.

It is zeen that phogphorus levels of 75 kg and 100 kg
PEO5 per heotare significantly inereased the weight of 100
kernels over that of 50 kg ?205 per hectare. But the
difference between the higher levels was not significant.

Applications of potasgssiun at the vates of 50 kg and
75 ke Kzo per hectare inereangsed the 10D kernel weight over

that of the level of 25 kg K.0 per hectawrs. Here also the

2
difference between the two higner levels was not significant.
The 100 kernel weight of THMV-2 wog significantly

higher than that of TMV=9,

11. Shelline pergentags.
Phe Appendix XX furnishes the analysis of variance

table for the shelling percentage and the Table 18 presents
the mean values of the data.

Phosphorus and potassium showed no effect on the
shelling pergentage ‘hile the variety V-2 gave significantly
higher shelling outturn over TMV-3,



Table 17. HMean weight of 100 kernels {g)

69

PV PIV=g Mean
50 34¢33 34.00 54.47
Py0; ka/ha (] 3592 35450 35.7
100 36417 35425 35.71
25 3442 33,92 34.17
Kgo keg/ao 50 36408 35.42 35.75
75 35,92 35.42 35.67
Hean 3547 34492
1?395 kz/ha
50 75 100 Mean
25 35425 34.33 24.83 34617
BZEO kafha 50 34468 35.82 36450 35475
75 34,38 36.89 35.75 35467
lean 34447 35.TH 35.T4
GOBQ(OQGS) for levels of P ar & = 0.6
0. 0.{0:05) for vaviety = 050
$eD.(0.05) for combinntions of
2 gnd & = 106
0eDa{0.05) for conbinations of
Voand P or ¥V and X = 0.86
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Table 18, Shelling povcentase

TIiV=2 HHT=G Hean
50 T4433 7317 T375
P205 kz/ha Y& TheT5 T4.17 7446
100 75625 T4.33 T4e7S
25 T4+33 73633 1383
K0 kg/ha 50 7450 T4e25 74438
' s 75450 T74.08 74479
tlean T4.73 T3.89
39205 ks/ha

50 15 400 jfcan
25 T2.75 T3.50 T5.25 T393
75 74450 T513 T4.75 7479

Hean 7275 T4 o486 F4T8

0.53-({3.05) Sor variet.y" = 0134
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C. Quality ¥actors

1. EFrotein content of lIornels,

the analysis of variance table for the data is given
in Appendix XXT and the corresponding mean valuss are
presented in Table 9.

It is seen that phogphorus levels significantly
increased the protein content of kernels and a maximuwa
protein content of 27.24 per cent was recorded by 100 kg
1’205 per hectare.

On the other hond, higher levels of potassium
ovidently affected the protein content of hernels. The
highest protein conbent of 26.997 was observed in plois
recelving 25 xzg X0 per hegtare,

Ti¥e2 had o gignificantly higher pececniage of

protein content than TilVe9,

2. 01} content of kornol.

The data on oil content have been anmalysed and the
analysis of variance table is given in Appendix XXII. UThe
Table 20 presents the mean values.

It is seen from the mean values that phosphorus had
no significant influence on oil contont of kernels. The
0il content uas significantly inereased by the higher levels
of potassium and the highest percentage of oil (50.43) was
produced by 75 kg 1(20 per heptare,




2,0, kg/he

50 75 100 Mean
25 26449 26.86 27.61 26,99
%50 kz/ha 50 26,38 26,64  27.16 26,7
Tlean 26430 26.64 27.24
Ga2a{0.05) Lor levels of P or K = Q.12
CaDa{0s03) for vaviety = (.10
Ceite(De05) Lor conbirvations of
P ond K = (.22
U.06{0.05) for combinations of
Vand ¢ or Veand K = 0,19
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Table 19, Froteln coatent in kernel (percentage)

PHTm2 PG Hean

50 26429 2643% 26430

P,0g kg/ha 75 26,72 26456 26464
100 27437 27.10 27,24

25 27.03 26,90 26,99

£,0 kz/ha 50 26,51 26,64 26,75
75 26449 26445 26.47

Mean 26.79 26466
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Table 20. 01l content in kernel {percontage)

P, Tw2 V=G Mean
50 45443 50585 49,66
P05 kg/ba 75 45,58 50490 49.74
100 48,27 50,20 43454
25 43487 50,15 49,01
€0 ko/ha 50 48412 5083 49.50
75 49430 51.55 50643
Mean 43,43 50586
}igég rz/ha
50 75 1006 flean
25 43,89 49,05 49.10 49401
1&:20 ke /ha 50 459453 43,45 £9.53 49,50
75 5C.53 50473 £3,93 50443
Jean 49,05 43,74 49454
Cole{Ds05) for Jevels of 2 or X = Oed3
0,72.{D.09) for variety = 0630

UewelJeD5) For gouavluastions of

¥ and ¥ or ¥V and & Q.58

f
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LIV=9 regorded significantly more oil percentage
than TiiV-2, The content of 0il in TIV-S was notably nigher
than that of T1V-2 even with the lowest levels of P and X
applications,

De Chemical Composition and Uptsks of Nutrients

1. Hitrogen content of noulm.

The percentage nitrogen content of haulm wasg anolysed
and the analysis of variance taole i1p presented ia
Appendix XXIII., The mean values are chown in Tadble 21.

It is scen from the analysls that there was signifi-
cant difference in the nitrogen content due to variety,
phosphorus and potossiud,.

Nitrogen content in hauln was significantly higher
with 100 kg 1?205 per hectare and was signifiecantly more than
that of the lower levels, Bub it was noticed that the
dit€erence between the levels of 75 kg aud 50 kg 3?205 per
heotare was not significant,.

Higher levels of potassium progregsively increased
the nitrogen coantent in haulam and tho maximum was reached
at the highest level of KQO.

THV=9 ghowed significantly uigner niirozen content in

haulm than that of THV=-2,



Table 21, Nitrogen eontent in vaulm (percentage)

75

PV DV fieen
50 1.63 1.67 1.65
160 o558 1.52 1284
2% 1.63 1.7 187
Z,0 ka/ha 50 1.7% 177 175
s 1679 1+80 1480
Meen 1.72 1276
.0y kzfha
59 75 100 Wean
23 157 1.53 1,86 1.67
X0 kofta 50 1.67 1.67 1.90 75
75 1.72 1.72 1.95 1.30
THIOTN 4 .65 Yo 66 1 091
C..{0.058) for lovsls of P or X = 0043
0.2.{0.05%) for variety = 037
Gevel{0a05) for combimations of
P aud & = 0.078
Vea{0.05) for eambinations of
Vand 2 o V and X = (0.063
/fg\:{}:gg 6/:: ,4\
AV \‘\N
i/\"/ \ =Y
{\! e g
NP <
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2. HNitrozen content of shell.

The analysis of variance table ig given in Appendix
XXIX¥ and the mean values are presonted in Table 22.

It iz seen that the nitrogen content of shell waa
affected by the levels of phosphorus and potassium. Though
phosphorus levels progressively inoreased the nitrozen content
of shell, only 100 kg P205 per hectare ghowed 2 giganificant
differcnce over the lower levels,

fhe graded levels of potassivs wese fovnd to decrsasze
the nitrogon genieant of shell. A weximua zitrogen content
wes found with 25 kg K20 per heetars which was significantly
hizher than those of 50 kg and 75 kg Kgo per heciare,

There was no significant difference in\the nitrogen

content of shell betuween the varietisse.

3. Hitwvogen content of lornelso.

The date on the nitrozen content of kernel have peen
analysed and the analysis of variance table is presented in
Appenrdix XEV. The corresponding nean valuss ave furaished
in Zable 23,

It 1o seen that the higheor levelae of phosphorus
significantly increased {he nitrogen gontont of kerancl.

On the other hand, potassium application at higher
levels significantly deercased the nitrogon coptent of kernel
over the lovest level., A maximum nilrogen coatent was

observed at the level of 25 kg K0 per hectare.



Pable 2%. Nitrogen eostent in kernel (percentage)
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PrI= T et Tlean
S50 4o 4,21 4421
_9205 ke/ba T L6233 4423 4,26
100 4433 4,34 436
23 4,33 4430 4+32
£50 ks/ha 59 4e29 4,26 4e22
T bazd 4423 4424
i its] 4.29 4,27
?.0; ka/ba
50 5 100 sean
23 4e24 4030 4e42 4.32
X0 ws/ha 30 4a22 4426 #4435 4.28
T 4217 4423 4o 31 424
flcan 4421 4426 436
Q. Us{0605) Lor lovels of P or 4 = 0,02
0740406} fow varicly = Celd2
T,u,(0.7N5) €or conbinacion of
P and ¥ ™ 0e03%

Colal0405) Lo
¥ and

sonbinations of
Por v and B

0,03



Pable 22, llitrogen content in shell (percentage)
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TH V=2 PV ljean
50 1233 14292 142733
0 kofan 75 14295 16299 1.297
100 12343 1.347 1345
25 1,325 1323 1324
KEG ks/ha 50 1.305 1.310 1303
75 1.292 1.293 1.293
Mesn 1307 1308
,0g kefba
50 75 100 [fean
25 1295 14315 12363 14324
K20 %3/ /ha 50 1238 1250 1345 14308
V& 1255  1.23% 1.328 12293
flean 1283 1,297 1.345
Coera(0e0b) fov lovels of P or & = 0019
0.0,(0.05) for varicty = 0.012
Cella{0a05) for combinotions of
P and X = 0326
Ty T E'E OF  ~
k‘ A h \\
l//); \ j-r:,, \3
L7 N ¥
\ e
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Phe kernels of TiiV~2 was found to have a higher

content of nitrogen than TIVe9,

4, Total uptake of nitrogen.

The data on the total uptake of nitrogen by the crop
in kg per hsotare vere analysed and the amalysis of variance
is given in Appendiz X¥VI., The mean valuss ave presented
in Table 24,

Tt was found that the effects of phosphorus, potassiun
znd variety were siznificant. There were sgignificant
3iffeorances betwsen the levels of ?205' The highest uptake
of 101.64 kg ¥ per hectare wag vacorded by 100 kg 5’295 per
heetare and it was siguificantly superior to 75 kg and 50 kg
P203 per hectare. So also, the uptalke at the level of 75 kg
was significontly higher tham at 50 kg 9205 per heetare.

Potassium also gignificontly increased the nitrogen
uptake with o maximun of 98.5 kg N per heectare at 75 kg sczo
level.

The erop removal of nitrogen by TMV=0 was 95.73% kg N
per hectare which was siznificantly higher than that by
PHVae2 o

5. ZFhosphorus contont of haulm.

The Appendix XXVITI represents the analysis of variance
table for percentage of phosphorus content of haulm. The
mean values are presented in Table 25. It is seen that the




Table 24, Uptake of nitrozen (kz/ua)
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P2 TV “jean
50 73450 83,21 80,86
P205 Ifg/ha 75 83,86 37.71 93.23
100 97,00 106,27 101464
25 80,33 87433 84,08
K0 /b 5G 90.31 96,09 93,20
3] 93,72 103.27 93.50

ieaa 93,12 95,73

2,05 ke/ha
50 15 100 flean
25 66,74 85,35 100.15 84408
K0 ks/ha 50 84,06 94,24  101.29 93,20
75 91.76  100.27 103.46 93,50

rean 80.86 93,29 10%.54

3,0.(0.08) for
0.0,{0,05) for

%»M(O-OE) Lo

levels of P ox A
variety
gombination of

v and K
comainatlinong of
Vaoand P or ¥ and €

i

i1

4467
5481

8.09
5.61
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Table 25, Paosphorus content of haulm (percentage)

TMV=2 PHVwg Mican

50 0239 0.253 0.246
Py0g kz/ha 5 0¢253 D272 0.263
100 0.273 0.277 0.275
25 04250 0.272 00261
X,0 kg/ha 50 04250 0263 0.257
75 04265 0.267 0.266
Menn 0255 0.267
2,05 Zg/ha

50 75 1c0 tlean
25 G+240 04263 0.280  0.261
X0 ks/ha 50 0250  0.255 0,265 30257
75 0.243  0.270 04280  0.266

Hoan 3246 04263 0275

G.D‘gﬁ.agz for levels of P or K o= 0016
GaDe{0.03; for variety =z 0.013
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levels of phosphorus had significant influence on the
phosphorus content of haulm and the highest content was
0.275 per cent at 100 kg 3?205 pey heetare, Phosphorus though,
had influence in the phosphorus content of heuls, its effect
vas significant only upto 75 kg on"j per hectare.

Potasgium had no effect om the phosphorus coutent of
haulm. The effect of combination was also not signifiecant.
The varietal response was not significantly different regerding

the phosphorus content of haula.

6. Phosphorus content of shell.
The analysis of variance table ig given in

Appendix XXVITI and the mesn values are presented in
Table 26.

It was noted that phosphorus content of shell was
significantly increased due to increased levels of P205.
By application of 100 kg Pao5 per hectare the porcentage of
¢P7 in the shell was inereased by 0.019 over that of 25 kg
1’205 per hectare.

Potassium levels of 50 kz and 75 kg K20 per heetare
vere on par and were signifigantly superior to 25 kg 1120
per hectare in increasing the P conteut of shell.

The difference between the varieties was not

significant,
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Pable 26. Phomphorus content of shell {porecentage)

IHV=2 THV=0 ilean
50 0.092 0.090 3:091
2,05 kg/ta 5 0.100 0.100 0.100
25 GD3D 0.093 3092
E,0 kg/ha 50 o.102 04103 0.103
75 0.110 0,103 0.107
Mean 0101 0. 100
PZOS ka/he,
50 75 106 viean
2% 0,033 0,093 0.100 B.092
KEO ke/ha S0 0.098 0,100 0.1%0 0.103
75 0.093 0,108 0.120 0.107
{’Iean 00091 OQ190 0.110
ﬁ.ﬂ.§0-0§) for levels of P or & = 0,003
Colls 0.05; Lor varieky = 0,007
Co0.{0.05) for combinations of

P aﬂé X = 0001 5
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7. Zhosphorus countent of kernsl.
The analysis of variance and the mean values are

presented in Appengiix IXIX =nd Table 27 respeetively.

Phogphorusg application was found to increase the
phosphoras content of kernel significantly. At 75 kg and
100 kg 1>205 per hectare phogphorus increased the P content
by 0.023 and 0.013 per cent respectively over their lowew
lavel of phogphorus fertilization.

Potassium levels of 50 kg and 75 kg K20 per hectare
were on par and significantly increased the phosphorus
content over that of 25 kg Kao per heetare. There was no

signifiecant difference between the varieties.

8., Hotal uptake of phosphorus.

The data on total uptake of phosphorus were analysed
and the ansnlysis of variance is furnished in Appendix XXX.
The mean values ave presented in Table 28, It was found
that the effects of variety, phosphorus and potassium were
significant. Phogphorus levels progressively and signi-
ficantly inereased the total uptake of phosphorus by the
crops, The maximum uptake of 29.43 kg ?205 was noticed at
100 kg 9205 per hoctare level,

Similarly increasing levels of potassiuz also
increaged the upiake of phosphorus.




Table 27. Phosphoras content of kernel (percentage)

P V2 THV=9 Mlean
50 0490 0507 04499
2,0 kz/ha 75 0520 04523 0,522
100 06537 04533 04535
25 V4503 0500 04502
K50 kz/ha 50 0e517 0e527 0522
5 0e527 0337 0.532
Mean 04516 04521
Pzﬁg ez/ha
50 75 160 iean
25 02430 04505 0.520 0.502
E,0 ks/ha 50 04490 0.525 0550 0.522
™ 0525 0,535 06535 D532
Mean {3“@-% 0522 0.535
(3.0:{0,05) for levela of P or X = 0.012
8.0,{D,05) for variety = 0.010
€.2.{0.05) £or combinations of

P and K o 0.022



86

Pfable 23, Uptake of phosphorus (kg onslha)
TH{Yw? LV~ ifean
50 21.78 23.84 22431
05 teg/ba 5 25.97 2304 27.50
100 23,08 20.75 20443
25 22.53 25.01 23477
z{ O kzfha 50 25465 23,03 26436
75 27462 30655 29.08
Hean 25428 27.87
P205 tez/ha
53 FE] 100 Mean
25 18.21 24.62 23,51 2377
K0 kg/ha 50 2%445 27,59 29,52 26486
Vil 26477 30430 30.23 29.08
Mean 22,81 2750  29.43
0‘.13 0.,05) for levels of P or K = f.62
QB. 0¢Q5) 1‘31' Vﬂl’le’t = 1028
G.0.(0.05) Lor cambi%ticns of
Poand ¥ = 2677
3D {0.05) Loy combinations of
Vand P or ¥V and K m 227
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As in the case of nitrogen uptake, phosphorus uptake

by THV=9 was also significantly higher than that by TMVeZ.

9. Potasgium content of haulm.

The data on percentage of potassium content in haulm
were analysed. The analysis of variance and mean values
ave furnished in Appendix XXXT and Pable 29 respectively.

Phosphorus application had no effect on the potassiun
content of haulm.

Higher levels of potassium signifieantly inercased
the potasgium content of haulum and there were significant
differences between all the three levels. KEO levels of
50 kg and 75 kg inereased the X content by 0.67 per cent
and 0.2 per cent respeetively over those of the iumedlate
lower levels.

There was no drfference in potassiuwa conbtent

between the varietiesg.

10. Potassinm content of shell.

The data of percentage of potassium content of shell
were analysed and the analysis of variance is givea in
Appendix XXXIYI. The corresponding mean values are presented
in Table 30.

The wresults show that phosphorus and potassium had
independently influenced the potassiun gontent of shell.
Phosphorug at 75 kg and 100 kg P205 per hthare increased

oy F"Fﬁm
G,
N\



Tabvle 9. DPotaszium content in haula (percentage)
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PiV=2 MW= Mean
4] 2453 267 2,60
P205 kz/ha 75 2455 2,72 2.69
100 2.65 2.80 2.73
25 2.10 2422 2416
KEO rg/ha 50 2.75 2490 268%
15 2.98 3007 3.03
tean 2.6 2473
:?905 kg/ha
50 75 100 Mean
25 2405 2.43 2430 2416
K0 kg /ha 50 2478 2.83 2,89 2.83
75 2,98 Z.10 5400 3403
Mean 2.60 2069 2475
CaDe (D035 levels of ¥ or K =
GaD.{0.05) Lox variety =
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Pable 30. Potassiua content in shell (pevecentage)

w2 PriV=y “ean
50 1153 1.15%0 1.142
9205 kz/ha 75 1297 12267 1.242
100 4267 1.350 1309
25 12067 1.100 14024
E,0 kz/ha 50 4,200 1287 Yel04
75 1,350 1.400 1375

fenn 1a206 1.355

Pgoj kg/ha
50 75 100 Mean
25 1.000 1,900 1+151 1084
20 ez /ha 50 1175 1.225 14301 1,234
75 1250 44400 14475 1375

Menn et 42 1242 1 « 309

Bee{0s08) for levels of P or X = 0.074
Uela{0.05) for variely = 0.058
G 0,{0.05) for gombinations of

P and ¥ = 0a123



30

the potassium countent of shell but the difference betvween
them wos not significant.

Potassium ot higner levels increased the potassium
content and a naxinum K content of 1.375 per cent wag found
at 75 kg KZO per hectare., Here also, the difference in X

content betueen the varieties was not significant.

11. Perecntaze of notagsium econtent in kernol.

The analysis of variance table and the mean values
are presented in Appendix XXXITI and Pable 31 respectively.

The analyasis of vavience show thot the potassium
gontent of kernel vaw not significantly affected by levels
of phogphorus., Potassium application significantly increased
the potassium conlent of kerncl but the higher levels of

50 kg and 75 kz X.0 were on par. Ihere were no varietal

2
difference in the potassium content of kernel,

12. Total uotoke of potassium.

The data were analysed and the analysis of variance
table is furnished in Appendlx XXXIV. PFhe mean values are
pregented in Table 32.

Thz results chow that the effects of phosphorus,
potagaiun and varicty were gigpificant, Higher levels of
1"205 (75 kg and 100 kg/ba) were found to have significantly
inereased the uptake of potassium over the lover level
(50 kz) while the difference betueen the higher\]fvels was

S - ic;; N
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Table 31. Potassium content in kernel (pereentage)
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TV PHVwms fean
50 0817 0.867 0.842
P 0 ka/ha 75 0.900 0,900 0,300
' 100 0.917 0.933 0.925
25 0.78% 0.783 0.783
R0 kgfha 50 0.883 0.933 0.908
ki) 04957 0.983 0.975
dezn D378 0,900
3?20 5 ke/he
50 75 100 Hoan
25 0.725 04800 0.825 0,733
E0 kz/ha 50 0.5850 0,925 0.950 0,905
75 0950 0.975 1.000  0.975
Tean 0.342 0,900 0.925

$.0.40.05) for levels of P or K = 0.074
= 00061

2.,0.{0.05) for variety



Table 32, Uptake of potassiun (€50 kz/ha)
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ThiTw2 PIT=G [ean
50 5731 63612 60,22
2,05 ka/ba (& 63433 74430 71.32
100 T0.14 80439 75426
25 43,90 55413 52.02
B0 kg/ha 50 69.02 75491 72.46
75 TT35 86477 B2e 52
Mean | 65425 72.60
P?QS kg/ha
50 75 100 Mean
25 39457 53459 62.833 52.02
E 0 ka/ha 30 6416 74490 78.33 72446
75 T6.94 B85.44 8455 82432
flemn 60.22 73052 75025
G.De(0.05) for levels of 2 ov X% m 5,40
aQ:}Q{G.GSB Lor variety = 4.41
Uote{0e05) for combianationg of
P and X s 9,36

G00.{0.05) for gombinations of
Vaond 2 opr Vand K

= ?064
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not signifieant.

Potassium at 50 kg and 75 kg K0 per heetare
increased the potagsium uptoke by the crop over that of
25 kg KZO per hecetare. The increases by the level of
75 kg xgao over those of 50 kg and 25 kg K20 per hectare
were 9.86 kg and 30.3 kg respeetively. The uptake of KZO
by TiMV-0 was found to be signifieantly supcrior te that
of THV=2,

D, ©Correlation Stulies

The wvalues of simple correlation coeffielents
are presented in Table 33.

Yield of pods wag significantly and positively
correlated with haulm yield., Yield atteibutes like nuwber
of pogs formed per plaht, unumber of mature poda per plant
and 100 pod ueizht were correlatsd with yisld of pods and
the eorresponding tv? values (0.809, 0.927 and 0.603) were
found positive and significant, Correlation of pod yield
with the uptake of nitrogen, phosphoras and potapsiua and
weight of root nodules per plant at 90th day after sowing
showed that the correlations were significant and positive.
It wns fuviher noticed that the uptake of nitvogen,
phosphorus and potassium were positively and signifleantly

correlated with number of pezs formed per plant, nuabexr of

e T
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Table 33. Values of sigple cerrelation coefficients

81010 Characters correlated Corvelation
goeificient

1s Yield of pod and yield of haula 0.984%
2e ¥Yicld of pod and number of pegs formed

per plant 0.809%
D Yield of pod and numbor of poeds per plant D927
4a Yield of pod and 100 pod welghd 0.607%*
5 Yield of pod and nitrogen uptalke 0966+
Ge Yield of pod and phosphorus upbtake 0. 973"
Te Yield of pod and potassium uptalke 0.374%
Ay Yield of pod awd weizht of root nodules

per plant 0.675%
De Witrogen uptake and number of pogs formed

per plant 0.893%
10,  Nitroson uptalke and number of peds per plant 0.880%
11. HNitrogen uptake and 100 pod welght Qe 666%
124 Phogphorus aptake and nunber of pege forued

per plant 0,.885%
1%, Phogphorus upiake and number of pods

per plant 0.894#
14. Phosphorus uptake and 100 pod weizght 0.680%
15. Phosphorus uptoke and oil content of lernel De540%
16. Potassium uptake anrd nunber of pegs formed

per pland 0eT3T*
47. Potassium uptake and number of pols per plant 0.720%
18, Potassium uptake and 100 ped weight D.661%
19, Potassium spitolke and oll eontent of kernel 0.587%

#3ignificant at 0.05 level
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mature pods per plant and 100 pod weizht. The data of oil
content of kernel were corvelated with uptake of phosphorus
and pobassiuu and the corresponding 'r¥ values (0.540 and

0.587) were positive and significant,

S« HResponse Qurve and deonomics of
Pertilizer Application
Quadratic regponge gurves were fitted to the date
for both phosphorus and pocvassiwa to study the relationship
between yield and fertilizer levels. They gave tie

rogponse curve ag Lfollovgi~

Bhosnhorag.

Y = 696.3912 + 280.01762-0.14342°
where, 'Y! is the yield of pods im kg per hectare and 'PY
denotes quantity of onﬁ in k3 pey heetave (Fig.7).

Fotagsium,.
Y = 1570.7121 + 5.6284K=040347E

whers, Y' is the yield of peds in kg per heetare and
1LY is the quantity of L{EO in kg per hectare {Fig.7).

Yhe opbinmum level of phosphoras (5?{‘3 and the
sconomic levsl (m;-g- . %5 %%} were found to be 94 kz and
20 kg }3205 per hectare respeetively.

Ievel of potassium for optimua yield and the economie

doses were found to be 124 kg and 116 kg KgO raspectively.
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Table 34.

Leonosics of fervilizer application

Treatments Yield of Value of Increase
pod in produce decrease
kz/ha T5e PSe over the

louest
level
e  Pse
50 kg onb./ba 1726,22 4315,55 -
75 kg . 1962,96 4307.40 59185
90 k3 e 20%15.93 5039.83 724428
%4 k2 2018.78 5046.95 T31+40
100 kg ,, 2014.09 5035.23 719.63
125 kg, 1879.84 4699.60 334.05
25 kg KEO,I ha 1764473 4491.83 -
50 kg 4y 1915.62 4789.05 377.22
T3 K& 49 2023.15 5057.33 646,05

100 kg 4 2086.54 5216435 804.52

116 23 45 2104.683 2261,70 849,87

124 kg 4y 2107.08 5267. 70 855.87

125 k3 4 2107.06 526765 855.82

150 k2 s 2084.21 5210.53 798,70

Gost of 1 kg of P,0
e "”'mﬁ?;: Cost of 1 kg of 1{205
¥

Cost of 1 kg of pods

or Cost of Ixtra cost Profit due to

fertiliBers  of ferti- the fertilizer

{p 05/3{20) lizers over application

s Pa the lowest over the

= . e Pg. lowest level

T5e P8

1 75 . 00 - -
262450 97.50 504435
315.00 140,00 584,28
329.00 154400 577.40
350,00 175.00 544468
437.50 262450 121.55

35.00 - -

T0.00 35.00 342422
105,00 T80 576405
140.00 105,00 699452
162.40 127.49 722447
17560 1338460 T17.22
175.00 140.00 T15.82

= e %50
- fze 4 040 (7]
- 132.50 =



The economieo of fertilizer application for the
estimated ylelds at various levels of phosphorus and
potassium are given in Table 34, At ecconomic level of
2205 {90 kz/ba) the profit due to fertilizer application
over the lowest level was 1.584.28. Siamilarly the
econonic level of K0 (116 kg per heetere) was estimated

to give a profit of I[5.722.47 over the lowest level.

~3
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DESCUSSION

An inveatligation vas carried out to study the
performance of two srouninut varieties, TilV-2 and THV=9
under graded doses of phomphorus and potassium in the
gollege of Agriculture, Vellayani during 1976=77. The

regults of the experiaent ore discussed below:

A. Growth Characters

t. Height of plants ot maturity.

The observations resorded show that phosphorus levels
of 7% kz and 100 kg 9205 per hectars significantly incrsased
the height of plants ¢owpared to 50 kg ?205 per hectare.

& waximun helght of 31.6 em was racorded by the highest
level of 9205 per heetare. This shows that imereascd levels
of phosphorus have coutributed significantly for the increase
in height of plants. Phosphorus encourages meristematic
activity and inereases the root growth (Black, 1968). Here,
the incveased levels provided more available phosphorus

for the enriched growth and develspuent of vgots, The
positive effect of phosphorus in imcrvemging the height of
plants notieed here is in corvoboration with the f£indings

of Gopalakrishnan and Nagarajan (1953), Punncose (1968),
ealaniappan (1970) and Muraleedhoran (1971). Apart from
the direet effect of phosphorus in increasing the height of
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plapt, it has influenced the growth by increasiag the
absorption of nitrogen indirectly as scem from Table 21.

Potassium levels of 50 kg and 75 kg K,0 per hectare
gignificantly increased the height of plants over 25 kg Ka .
Potasaium glso is reported to be emsential for the promction
of growth of the meristematic tissue (Tisdale and Nelson,
1975)« The result obtainsed in this experiment is in
conforaity with the findinss of Veeraraghavan (1964).

The results given in Table 1 further showed that the
differences in hoight between V=2 and TIV=0 were not

gignificant, indicating their similaxity in this charagtor.

2. HNumber of branches per plant.

The resulis presented in Yable 2 shoued that the
nuber of branches per plant was not significantly influsnced
by any of the treatmonis. However, the trend of the results
indicated the poaitive influence of higher levels of
phosphorus and pobessium in increasing the number of
branches per plant. Identical results were earlier reported
by Puntonkar and Bathkal (1967) and Punuocoge (1963).

There was no difference between the varieties THV-2
and TiV-9 pregording their branching characters, thereby
showing that these two varietiey arve alike with reopeet to
this eharacter.

3. Number of leaves per plant.
Though phosphoras lovels progressively irvcreased the
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number of leaves, oignificant difference is seen only
betwsen 50 kg and 100 kg 19205 per hectare. This increase
in the aumber of leaves aigh% be due to the inereased cell
division induced by the application of higher levels of
phosphorus. Bledsoe and Harris (1950} reported that lack
of phosphorus greately restricted top growth and later
reaulted in premature defoliation. Increaze in the number
of leaves by phosphorus application was algo reported by
Gopalakrishnan and Nagarajan (1953), Jayadevan (1970) and
turalesdharan (1971).

Application of 50 kg KEO pex hegtare significantly

)

inereaged the number of leaves per plant over 25 kg KZO per
hectare, Phe hishest leaf production (65.25 leaves por
plant) was found by the application of 75 kg Kao per hectare.
The increase in the number of leaves per plant might be due
to the effect of potassium in the promotion of growth of
meristeup:}tic tiosues. Identical resulis were reporited by
Bhan and Misra (1972).

wWith regard to the number of leaves per plant there
wag no significant difference between TMVeZ and TMV-9. This
might be due to the fact that both the varieties belonged
to the bunch type.
4o Ueight of root nodules per nlant.

It was seen from the results of observations taken

o
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on 30th and 60th day after sowing that 100 kg P205 per

hectare significantly imcreascd the weight of root nodules

compared to 50 kg PZOS. A% 90th day it was found that the

nodular weight was significantly increased by 75 kz amd

100 kg 29205 per hectare. It is evident Zfrom this that the

applied phosphorus inpdueed rapid growth of rhizcbia thereby

increasing the nedules in the roots., Russel (1961) and

Raheja (1966) cuwphanided the role of phosphorus on the

synthesis of the body protein of rhizobia and their multi-

plication., f%he vesults of the present inveatlzation regerdiag

nodular tigsue weight are in agreement with the Zindings

of Nijhowan {1962 b), Kharc and Rai (1968), Muthusamy (1973},

Punnoose and George (1975) and Pawar dnd Khupse (1976).
Potageinm was found {o have no signifiecant effect

on the nodule veight., Similar results were also reported

by Veeraraghavan (1964). Thore was no varletel influence

on the weight of root nodules.

4

5. Number of days taken for flowerings.
The results in Table T revealed that the application

of higher levels of phosphorus reduced the number of days
taken for flowering over that of the lower levels. An
adegquate supply of phosphorus early in the life of the plant
is important in laying down the primordia for its repraductive
parts (Tisdale and Nelson, 1975). Inadeguate supply of

phogphorus causes & slow grovth and consequently, maturity
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matueity is delayed. Arnon {1953) reported that deficiency
of phosphorus reduced flover produstion and delayed flowering.
The resulits of thio exporiment are ideuntical with the
£indings of Bhan and disra (7972) and Muraleedbaran et al.
{1975).

Higher lovels of potassium deoreascd the time taken
Lor flowesing and at 75 kg KZO per hectore the plants took
only 22.98 days to flower. ©his might be due to the better
growth and vigour in the early stagcs of the plants by the
increaced availability of applied potassium. Appreeiable
delay in maturity due to potassium deficiency was reported
by Black (1963).

The number of days taken for flowering by ITNMV=-2
was giznificantly lesser than that of TMV-9. This aight

be due to the varictal character as veported by Anon.{1974).

B, Yield and Yield Attribubes

1. Humber of pezs formed per plant.
The nuuber 6f pegs formed per plant was significantly

increased by higher levels of phosphorus. The increasse

in the number of pegs might be due to the inereased growth
and development of plants by the effective utilization of
phogphorus in the early stages. Flower production in
groundmut i3 direetly related to the vegetative growth
{Goldin and Har-fzcook, 1966). Reduction in flower production
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and fertilization of flowers due to lack of phosphorus were
reported by Gopalakrishnan and Yagarajan (1953), whereas
gignificant incresses in flower production due 10 increaged
application of phosphorus were reported by Sathyanarayann
and Roo (1962), Iachover and Dbercon (1966) and Singh

and Pathak (19693).

Potassiua 2lso inereased the peg formataon and the
maximum number of pege formed per plant (20.66) was notieed
at the level of 75 kg K20 per hectsre. Iientical results
wepe obtained by Singh and Pathak (1969).

The formation of pegs in TiMVeS wag aigher than that
of V-2, This night be duo to vhe genetic chavagter of
the variety. The number of pegs formed per plant in ¥iV-9
wag reported to be hiznex than that of PUV~2 (Lnon., 1974).

2« Numbexr of mature pods per nlant.

Pable 9 and Fig.3 show that phosphorus level of
15 kz 1’205 per heotare increnged the number of pods Jeveloped
per plant over SO kg sz)s per heetave and was on par with
100 kg P205 per hectave, Adequate suoply of phosphorus is
an important factor in fruiting and seed production
(Bucksan and Brady, 1969). In logumes a regerve supply of
inorganic phosphorus in the plant is essential for the
formation of pods because, in the grain formatiou stage,

the inorganic phosphates combine rapidly with othexr organile
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compounds to build up the grain (Rsheja, 1966). DThe avove
role of phosphnorus might have contributed to this increage
in the number of aatuve pods per plant under higher levels
of :9205. Siamilar results vere r’eported by Sathyanarayana
and Rao (1962), Jayadevan (1970) and Muraleedharan (1971).

Nigher levele of potassinm increased the number of
pods per plant, The potassiun levels of 50 and 75 kg K20
per hectars were significantly superior to thelr lower
levels in inereasing the number of wature pods per plant.
This is in asgreement with the findings of Sreedharan and
george (1963).

The number of mature pods per plant of THMV-O was
higher than that of TuVe2, HNumber of pegs formed per plant
vos also high in MW= which might bave contributed to the

increase in the number of maturc pols.

3« Poreceptase of pezs developed to mature podg.

The reoults showed tnat the higher levels of
phosphorus Jdecreased the percentage of paegs developed to
mature pods per plant. This was dus to the continued
production of pegs upto hayvest stage. The later Lormed
peze were nok developed into mature pods, Similar results
were ¥eported by Mavaleedharan gb al. (1974%).

Higher levels of potassium algo decreased the

pereentage of pegs developed to mature pods but che highepr
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levels of 50 kg and 75 ko Kzo per hectare were on par.
Here also ths degrease in the percentage of pegs developed
to mature pods might be due to the continued production of
pege upto harvest by the bigher levels of potassium.
There was no significant difference betweon the two
varieties with respect to this observation. This shows
that the percentage of pegs developed to mature pods was

not infiuenced by the varieties.

4. Yeight of mature pods per plant.
The resulls presented in Table 11 show that

phogphorus significactly increased the weight of pods per
plant upto 100 kg 9205 pex hectare. Iucreuged number of
pods per plant (as seen in Table 9) and the higher rate of
kernel deposit might be the reason for the increasod weight
of poda per plant at 75 and 100 kg 3205 psr neetarc.
Inerease in weight of pods per plant by phosphzte fertilis-
zation bas been reported by Goldin end Har-fzooxz (1966),
Benerjee gt ol. (1967), buraleedharan (197i) and Dohatonde
and Rabate (1975).

Higher levels of potassium (50 kg and 75 kg €50
per hectore) increased the weight of mature pads per plant.
Potassium, though not an integral part of the plant
components, ie esgential for vany important functions like
nitrogen metabolisa, carbobydrate metabolism atc.(Fisdale

o

and Nelson, 1975). Increese in the weight of wmature pods
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per plant by ¥ fertilization was reported vy VYeeraraghavan
(1964).

The weight of mature pods per plant in the variety
PiV-9 was found to be higher than that of TMV¥=2 and this
increage might be due to the vavietal character as reported
by Muhamaed gt al. (1973).

5. Yield of pods por hectare.

Table 12 and Fig.4 shows that phosphorus at 75 kg
per hectare significantly inerensed the pod yield over 50 kg
P205 per heetare, but the difference between 75 kg and
100 Irg »,0; per hectare (1962,96 kg and 20914.09 kg pods per
hectare, respectively) was not significant. Phosphorne at
75 kg P205 per hectare inoreased the number of pods per plant
(Pable 9) and the weignt of pods per plant (Table 11) over
50 kg 2205 per hestare ag diseussed earlicr. These two factors,
together might have contribated to an increase in the yield
of pods. Inercases in the yield of pods by phosphorus ferii-
iization yere reported by many vorkers. Xatarki and
Banahatti (1965) reported significant yield increases for
112 kg ‘9205 per hectare over that of 56 kg 3205 per hectare,
Similar yield ineveases in pesponse to higher levels of
phosphorus were also reported by Bancrjee et al. (1967),
Kulkerni ot al. {1967}, Herrera gt zl. (1969), Iuraieedhavan
(1971), Makagava et ak. (1974), Joshi gt al. (1975) end
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Kulkawrni et al. (1977).

The higunest pod yield of 202%.15 kg per hectare was
produced by the applleation of 75 kg KEO per hectare which
vas superior to 50 avd 25 kg SCZG per hectare. Increases due
to potassiun application were observed earlier in the number
of maturo pods per plant and ¢he weight of pode per plant.
Bence it should be agsumed tnat the angve factors helped ia
inereasing the yield per hectave., Sreedhaoran and Goorge
(1968) found similar inereass in yield py potassium applisation
of 50 kg KZG par bectare, Kesponse for 60 kg K20 pes heotare
in ved noils was reporied Dy Prasad and Mabapatra (1970).
Slmilar yield increases werc alse reporited by Raheja gt al.
(1970}, Habeebulla (1973), Eadanur gt ai. (1976), Gopalasamy
et al. (1976, 1977), Watarajan gt al. {1976) and Mustafe
at al. (9973). Reddy gt 2d. (1977) vevorted yield inmerecases
by 80 kg I{20 per hoetare ovor that of lowsr levels and the
potaseium application for yisld maximisation vas 100.2 kg
K20 per hectare,

PHF=0 prodiced significantly higher yield of poda
over TiHV-2 and the increase wag to the extent of 7.5
per cent, This increese in yield was attwibuted by the
hlgh yiclding nature of the variety TIV=9 ag was seen in

obner observations like number of mature pods and weight of
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pods per plant. Yicld increases of 61.9 per cent by TiV-d
over TiV-2 wag reported by Muhammed gt al. (1973). Siailar

inerease in yield by TMV=0 was aloo reported by Anon. (1974).

6. Yicld of haulm per hectore.
The results showsd that higher levels of phosphorus

(75 kg and 100 kg P,05 per hectave) increased the yield of
haulm per heetare., The mean yield of 493%1.39 kg of baulam
per hectare was produced by 100 kg ?2()5 per hectare which
was superior to the lower levels, Supply of phosphoras
stimulates root growth and promotes a rapid growth of the
pilant (Black, 1963). Bhan and Misra {1970) reported
inerezses in root development with increaged levels of
phosphate application., The development of a good root
system which absorbs more nutrients for the growth and
development of the plant might have contributed to the higher
yield of haulm per hectare.

Inereages in hay yields by higher levels of phosphate
application were reported by Reid and York (1958), Wahab

d lohammed (1953), Singh and Pathak {1970) and

Muraleedharan {1971).

Potassiun levels of 50 kg and 75 kz K0 per hectare
produced higher haulm yislds eover their respective lower
levels and a meximua yield (4946.97 kg) was recorded at

7% kg KZO per hectare, Potessiuvm is an essential element
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for promoting the growth of meristematic cells, lack of
which decreases photosynthesis end growth of plant. [nercase
in the growth of groundnat by appiication of higher doses of
potasyium wag reported by Singh and Pathek (1969).

The yield of haulm of 1iV~9 was higher than what of
V-2 as in the case of yield of pods and this might be due
to the combined influence of growth characters already

digeussed,

7. Pereentace of two seeded pods.

Pable 14 shous that none of the treatnents iniluenced
the pergeantage of two seeded polds. Tne number of seeds per
pod ig mostly a varieial character as reported by Seshadri
(1962),

TMV=2 and TiV=2 also did not show any significant
difference in pareentage of two seeled pods, which shouws
that both the varieties ave similar with respect to this
character.

8. Hotural test weizht, $00 pod weisghe, 100 kernel
weisht and shelline pereentagze.
The resulds {Pables 15 to 47) showsd that 100 kg
1’205 per hoetare imcreased the matural test welight, 100 pod
weight and 100 kernel weight over those of 50 kg 9205 per

heetars. PLhosphorus is considered essential for seed

formation and is found in large guantities in seed,
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Jayadevan {1970) and jlaraleecdheran {1974) veported that
higher levels of phosphorus increnged matural test weight,
100 pod ueight and 100 kornel weight. Similar results were
algo reported by Chesney (1975), Dahatonde and Rahate (1973)
and Saini and Pripathi (1975). Pable 12 shows that the
levelg of 17205 had no effeet on shelling percentage, This
ig in agreemsnt with the findings of Puntamkar and Sathiel
(1967) and $aini and Tzripathi (1974).

Potagsium level of 50 kg B‘.QG per hectars incregsed
the natural test weight, 100 pod weighd and 100 ker_nel
weight which was on par with 75 kg KZO per hectare, Potassium
ig esazential in the gynthegis of sample suger, starch and
proteinsg and Lor the foramstion of oils apart from its role
in the normal eell diviscion lu plamto. Tnese roles of
potassium in plantz can be atiributed to the inerease in the
noturel test weight, 100 pod weizht and 100 kernel weight.

TIV=-2 was found to be superior to TMV-3 in natural
teat weight, 900 pod weight, 100 kornel weight and shelling
percentage. These diffcrencos between the two varieties are
due to their varietal chavacter as veporteld by Mahammed
et al. (1973), and Purushothaman gf al. {(1974).

G. Quality Pactors

1. PFrotein contont of kernel.

The resulta {Table 19) show that 100 kz 9205 per hechbare
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whieh reeorded o maximum of 27.24 per cent profein was
gignificantly superior to 75 kg P205 per hectare waich in
turn was olgo ouporior vo the protein content ab 50 kg 9205
per heatare., The higher levels of phosphorus might have
influonced the synthesin of protein in the kernel. Moot of
the cellular proteins are onsyaes that catalyse individual
metabolic reactionz and phosphorus ig a constituent of wmany
of tnen {Black, 1968). Increages in the protein content of
groundnut kernel due to application of phosphorus were
reported by Punnovse (1968), Avora gt al. (1970), Oaueti and
Oyenusa (1970), Zumar and Yeukatachari (1971), furaleedharan
(1971) aud suuiys and Chawdburi (1974).

Potossium at hisher levels was found to dosrease the
pexeentage of protein content in kernels, The highest
poreentage of proteim (26499 per cent) was obsorved in plots
applied with 25 k7 3;20 por hectare. This finding corroborate
the observations of Hakagawa gt alk. (1966) and shuiya and
Chaudhuzy (1974).

The kornels of U¥d=-2 had 0.13 per eeni bigher protein
than TMV=2 and this way be a varietal chavactex.

2. Dil content of kernal.

e oS

The results (Pable 20) reveal that phoophoras had no

effect on oil content of groundnut kernel. This is in

conformity with the findings of Nijhawan (1962 a) and
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Puntankar end Bathiml (1967).

1t may be observed from the resulis that the hignest
level (75 kg KaD per heetars) producod 50.43 per eent oil
which was 1.42 per cent wore than that of the lowest level,
Potassium application enhanced the oil poreeniage by actie-
vating fat produeing enzymes (Gupta et al., 1975).
Incrcases in the oil content of groundnat kermele in
ragponse 4o increasod potassium application were reported
by Hong and Schuyleaborgh {1953), Veevaraghavan (1964),
Roy end Chabterjes (1972}, Habeebulla (1973) and Bhuiya
and Chawdhury (1974).

V=0 wag supcerior in oil content and produced
2,43 per cent wore oil than THV-2, The differcnce im oil
gontent betwoen the two varictiss may ve due to the varietal
chavacter as vepovted by luhamasd et al. (1973) and 4non.
(1974}

B, Chemical Couposition and Upteko of Nutrients

1. HNitvoson eontent of naulam, shell and kerpel and the
Total uptake of BLLEOZen.

P

Pables 21, 22 and 23 show that the aitrogen conteuts
of haulm, sholl and kernel were inereased by increasing
lovels of phosphorus and 100 kg P205 per heetarve had
signifiecantly inererzed the nitrogzen contents of plant

parts over that of 50 kz 9905 per hoevare, In kernel, the
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lovel of 75 kg 1?205 per heetare also influenced the nitrogen
percentage significantly over that of 50 kg P205 per hectare,
The uptake of nitrogen (Pable 24) was also ineressed by
higher levels of phosphorus, The increases im the uptake

of nitrogen by the inereagse in ons application from 50 to

75 kg and from 75 to 100 kg por hectare were 12.43 and 8.35 kg
per heetare respectively., It may be noted fvom the resulis
that this increase im nitrogen uptake was reflected in both
the chemical couposition of ths plant and the yield.
Puntamiar and Bathial (19267) reported that higher levels of
phoophozrug inereased the nitrogen uptake and concentratien

of nitrogen in pods as compared to lower levels of phosphorus.
faan (1977) reported that cowzbinntion of nitrogen and
phoaphorus inercased the nitrogen concerntration in plant
parts and thelr total uptale.

Inercasing levels of potassiws upto 75 kg KZO per
heetere increased the nitrogen content of haulu, bdut in shell
and kernel, the nltrogen content was decreased by the
higher levelg. Similar results were reported by Puntambar
and Bathlal (1967) and Heboebulla (1973). ©he total uptake
of nitrogen was eigpificantly inersased by higher levels
of potagnmium and the highest uptake of 98.50 kg nitrogen
was noticed at 75 kg K;_,o per heetarc. The inerease in the
total uptake also was reflected in the chemical composaition
of hawlim and the yield,

— T
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The nitrogon content of haulm of the variety TMV=9
wag found to Do higher to that of TilVe2, On the other hand
in the kermel, 1Y was higher in T¥Ve2 than in T1MV~9., Howsver,
the nitrogen eonients of ghell of both ‘che. vapieties wore
on par. The increase in the nitrogen content found in the
kernel of iMV=2 mizht be due %o the enbanced translocation
of this element from the leaves to the kernels which ia
evidonced by a higher protein deposition in TW2 as seen
in Table 19. The regults of this experiment also apparently
support the finding of Habeocilla (1973) that increase in
01l content was negatively related to protein content of
kernel. The total apiake of nitrogen by UN-3 was higher
than that of TVe2 and this might be due te the higher yields
of pod and haulm produced by IMV=0.

8. Phosphorus content of haulm, shell and kernel and the
total uptalke or PROSHIOTUS.

It can be osen from the resulis (lables 26 arnd 27)
that highew levels of phosphorus wpto 100 kz P205 per
hegtare increased the phoophorus content of shell and
kernel whereas the increase of phogphorus content in haulm
(Taplo 25) was significant upto 75 kg P205 only. The
nighest econtent of phosphorus was noticed in kersel
{0.535 per cent) followed by baalnm and shell (0.277 and
0,110 per cent) rcapeetively., ©he total uptake of phosphorus

was significsnt at higher levels of phosphorua tried.
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The present finding is in agreement with that of Puntauicar
and Bathial {1967), Umzeti and Oyenugs (1970) and ¥odav and
Singh (1970).

Potassiun levels of 50 kz and 75 kg Kga per heekare
inereamed the phosphovrus content of ghell and kernel over
that of 25 kg Kg@ per hectare, Howeyer, the phosphoris
content of haulm was unaffectod by higher levels of potassium.
The total uptake of phosphorus was significantly increased
by the higher levels of potassium. Reports of similar
mature werce wade by Puntamker and Batikal (1967), Yadav and
Singh (1970) and Habeebulla (1973).

The varieties THV-2 and THV=-9 Jid not show any
difference in phosphoras content of hauln, saell and kernel,
Howaver, the total uptake of phopphorus by THV-9 was found
to be higher than that of TV=2 apnd this is due %o the
difference in yield of haulm and pod.

Se Paﬂassium,@anzentuafuhaulm,43&611,andwkefnalwanﬁ the

The reoults given in Tables 29, 30 and 31 show that
phosphoras had no gignificant influence on the potagsium
content of houlm and kernol. Similer resulls verc reported
by Valker ot al. (1974). However, the potassium eontent of
shell was inersased by the level of 75 ¥z and 100 kg over
thuat of 50 kg ?20§ per hoetare., The total uptake of
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potassiun wag inoreaged by increasing levels of phosphorus
upto 75 kg ;9205 per heetare. Similar findings were reported
earlisy by Pumtanker and Dathkal (1967) and Omueti and
Oyenuga (19707}.

Potassiug levelo upto 75 kg KZO per hectare increased
the potasgium econtent of kavwim and shell, The inorease of
potagsium content in kernel by added potagsium was siznie
ficant only apto %0 g z{zo per heobare,

The total uptake of potassiun wes significontly
inoreased by both the highor levels over the lower level,
Similar findings werce veported by Puatamkar and Sathkal
(1967), Yadav and Singh (1970), Roy and Chawdawy (1972),
Habeebulla (1973), Ualker (1973) and B2lasundaram (1976).

De Qorrelation 3tudiecs

In the correlation studics conducted on some of the
imporbant observations (Pable 33) it was noticed that the
yicld of pods was positively and signivicantly correlated
to haulm yield, yield attributes and nutrient uptake. Yield
of pods and haulms were highly correlated (0.934).
Chandranchan gt al. (1967) reported similar correlation
between haulm yiold and pod yield.

Productive atiribates like number of pegs formed
per plant, number of moture pode per plant and 100 pod weight
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were positively and sigaificantly correlated with yield of
pods. Phis is in couforaity with the findings of Sholaria
et al. (1972).

The uptake of uitrogen, phosphorus and potasouun and
weight of root nodules per plart significantly and positively
correlated with yield of pods, number of pegs fosmed per
plany, number of mature pods per plant and hundred pod weight.
The positive and significant eorzclations of these observaw
tions ghow that thoy were cleosely linked with vhe uplake of
nitrogen, phogphorus and potessium. Identical results were
reported by Habeebulla (1973).

The oil eountent of kornel was correlated with the
uptake of both phosphorus aund portassiua and the 'r! values
(04540 and G.587 regpeetively) were pogitive and signifleant.
Thig shows that the oil coutent was assoeiatcd ulth the

upteke of these avtwisataz,.

¥, Respouse Gurve and Beononies of Fertilizer
application

The response curve for phosphorus (Fig.T) shows
that the optimum and oconomie doses of phosphorus were
94 and 90 ko Pgot5 respectively. The rate of inerease in
vield due to inereasing levels of P205 £rom 50 to 75 kg
and 75 to 100 kz per heetare were 23,64 kg and 5.11 kg pods
per kg of P205 rogpectively. This indieates that the rate
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of reaponge wag declining uwith every unit inccvease in the
level of ?zcgq Similar trends weore noted by Punbtokasr and
Bathkal (1967).

The levels for optinmun yield and the econoamie dose of
potassiom were 124 kz and 116 ko Kgé respectively as shown
in Pig.7, %The curve shows that the higheet level of
potageivm (75 ke %0 pew hectare) was inndequate for a good
crop of groundunt, onier tho conditions of the cxperimental
site. The rate of inereage of ped for increasing levels of
petansivg from 25 to 50 ke and from 90 to 75 kg 2,0 per
heetare were 15.03 and 10,63 kz per one kg lnerease in

applied K, 0 respectively. Here alsgo the rate of luerease in

2
yield dmelinced for every unit increase of potassium applie
cation.

The econocnics of fertilizer application given in
Pable 34 shows that the mazimun cgoaomic ceturna (W, 584.28
and 5. 722.47) ean be obtoinel by the application of 90 kg
B 95 and 196 kg KEG per hoetare respectivelye.

The variety MiT=9 yas suporior to T"W=2 yith respect
to 1ts incroazsed pod yield (196.9 kz por hectare), begides
its desirable gualities like geed dorwmancy and aigher
content of oll (50.86 per cent). The saume vavriety gave the
mazimua profit unler the agro-climatic conditions of
Velloyanie
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SULTIARY

An investigation was carried out in the red loan
goils of Vellayani, Trivanirum, during 1976-77 to gtudy
the perforuances of tuo groundnut varicties, TYV=-2 and
T je0, uader three levels of phosphorus (50, 75 and 100 kg
?205/11&) and threo levels of potassium (25, 50 and 75 kg
Kzﬁlm) tna 2 x 3° factormal experiment, parcially

confounding PK in weplication I and PI<2 in replication If.
Various grouth chavacvers, yield and yield attributes,
quality faetors, chemicsl composition and upbake of

magro anutrients wese studied,

Phe results of the experiment are summariscd

nerocunderse

1. Application of ;3,,05 at 100 kz and Kao at 50 kg per
heetare significantly inereased the height of plants

and the number of leaves per plant,

24 Significant inereases in the weight of rool nodules
per plant by higher levels of phosphorus were

recorded on 30th, 50th and 90th day alfer sowing.

3 Both phosphorus and potassiua at higher levels
significantly reduced the number of days taken for
flovering. TilV-9 required ccnsiderably longer period

for reaching Lirot {lowering than PHV=Z.
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Phogphorus at 100 kg PQOS and potassium at 75 kg £0
per hectarc markedly inercased the number of pegs
formed per plant compared to lower levels. THV-Y
produced significantly higher number of pegs than
PHV=2e

Application of phosphorus upte 75 kg PZOS/ha and
potassium at 75 kg Kzolha had profound effect on
inereasing the number of pods por plant. TIW=-9 wag
superior to MVe2 in the production of wmature pods
per plaut.

Percentage of pege developed fo matwre pods was
drastically deoreased by the iacrcase in the levels

of phosphorus and potossium.

Ueight of mature pods per plant increased with
inereoses in levels of phosphorus upto 100 kg :-?205
per heetarc and potessium upto 50 kg KQO per hectars.
4 higher weight of pods per plant is regorded by
TiV=9 over that of TMVe2.

Aspplication of phosphorus at the rate of 75 kg 5’205
per hoetare significantly Lncreased the yield of pode
per hectare. Applleation of 75 kg K20 per hectare
also had the same effect. Variety TiV-9 was supsrior

to MiV=2 in the yield of pods per hecetare.
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Both phogphoras and potaspiue upto thelr highest
levels (100 kx3 1’205 and 75 g K50 per heetare) signi-
ficantly Lnecreased the yield of haulm per hectare.
THV-9 produced approeiably higher yield of haulis than
PHVe2,

The levels of 100 kg PEOB/M and 50 kz KZO/ha signi=-
ficantly increaged the natural test ueigzht, 100 pod
woight and 100 lkernel weighi,

The variety TilVe2 hod significantly bigher shelling

percontazd over LV=9,

Protein content of kernel vas signifigantly increased
by hignee levels of phosphoras while it was signifie
cantly decorcased by higher levols of potassium, TMVe2

regorded higher protein content than TMV=D.

Potasmium at higher levels significantly inereased

the oil content of kernel. Phosphorus had no effeet
on oil conteont. 0Ll content vas significantly higher
in V=9 than in P2,

Nitrogen content of haulm, shell ard kernel were
inarenged by the appliestion of 100 kg Paob./ha over
that of the lower levels,

Fitrosen uptake by the crop wes siznificantly increased
by higher levels of phosphorus upto 100 kg 1’205 per

heetore and potassiuna apto 75 kg 1(20 pexr heetare.
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EMV-9 vemoved significantly higher amount of nitrogen

than DiiV=2,

Phogphorus at higher levels increased the '£' content
of shell, kernel and paulm whilo potassiue lovels

increased 'P* content in snell and kernel only.

The uptake of phosphorus was significantly iacreased
by higher levels of Loth phosphorus and potassing.

T V=8 precomlced hizgher uptake of phosphorus than THV=2,

Pobagsivn levels of 50 and 75 kg 3{20 per heetare
gignilicantly increaged the £ content of haulm and
shell, while in kernel the increase was not sigaificant

for the levcl above 50 kg Kzo per aectare,

Potasaium uptake was also significantly increased by
75 k= 17205 and 7% k3 K50 per heatare. The uptake of
K?O by WD wag higher than that of TIVe2,

The yicld of pods had o positivo correlation with
yield of hauln, nusber of pegs formed per plant,
number of wmatuve pods per plant, 100 pod weight,
uptake of nitregen, uptake of phosphorus, uptake of
potassiun and weight of root nodules per plant.
Uptoke of phosphorus and potassium also had direct
relationship with the number of pegs Lformed pexr plant,
number of moturs pods per plant, 100 pod weight and

the o0il convent of kernel.
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21« The cooncmic dose and the optimun dose of ?295 were
found to be 90 and 94 kg per hegtare regpeetively and
for KEO these levels uere 146 kg and 124 kg respecgtively.
Phe applicationa of 90 kg ?goslna and 416 kg Kzolha
were found to zive the bizhest net profit of B.554.23
and 13,722.47 respectively over their Lowest lovels.

The regults of the present investisaltion reveal
that the variety TiTV=9 is a suitable bunch variety of

groundnul undor the red losm soil conditions of Kerala State.

Future linc of woplk

From this study 1t iz seen that under the soil conditions
of Rerals State, grouninut responded favouvably to potassiun
aven above the highest lovol used in the prosent iunvestigation.
fenge further trials with highor levels of potasgium have
to be underitaken. It ig also worthwnile to conduet further
invegtizations with TIV-9, which appearei to be boitver than
V=2, to determine the optiwum requlresenis of opther

nutrients and to develop bebber cultural prastices.
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APPUIDIX I

Analysis of the goil hefere atarting the experiuent

Constituents Content in soil
Course mand 40425

Pine sand 29.45%

$i1t 2.5

Clay 27.1%

Total nitrogen 0.068277
Total P,0; 0.03124
Available 13305 0,00145%
wotel K0 0.0492%
Avallable K20 0.0004%

QH 5e2




APPENDIX II

Meteorclogical daba during the crop season

Period Veather data during the Deviation from the average
erop seasgson for 5 yoars, 1971=72 to
— - 1975=T76_
Fotal Thxi= TAni=  Red Rein  Lempersture
rain mum buterye) 4 fall Magie Hinie R.H.
£211 o3 b mum %
i)
Hoveaber
17=23 238.0  30.0 22.9 89,7 42018 =04 =0.8 +3.7
24«30 170 3063 2347 8340 «i8.0 «~Do% +0s9 438
Decenber
1-7 41 0 30.1 22.9 83.0 -6'7Q4- w3 +0e2 5 «9
8-14 340 31 1 22.9 76.9 ‘5?-2 +0e3 +0.6 2,2
15«21 0.0 3.4 23.4 T4 =425 +ef +1ed +De3
22=28 4.0 3.3 22.6 T4e3 =201 205 +0.4 +0e5
Decaenber 29
to Jan.4 0.0 31 3 22.0 T4e4 ]G0 +0e4 Q6T =52
January
Gt d 0.0 3.2 21,9 T0.7 = 3,2 0.6 0.3 =5.0
12=18 0.0 31.4 20.2 637 740 10.6 «{.8 -3.2
19-25 0.0 3.5 20.2 67-8 ~8e0)  #DeT  =1ed ~7ed
January 27
to Febsl C.0 30.8 22.4 T8 “12.0 =062 +0e2 -0.8
Pebruazy
2«8 0.0 311 22,9 T4.9 w300 +0e4 109 103
915 G0 3164 2247 73.0 wleQ 4047 0.4 +440
16e22 65.0 313 2342 TTe3 +42,0 =01 +0e7 =34
February 23
to Maveh 1 0.0 32.4 23.3 T20 «52.6 +0.8 +i.2 1.2
areh 3-8 16,0 38.1 2442 T3e6 =22e3  #1s5 048 ~3¢7
=15 0.0 3260 257 816 =140 D48  =0.4 +2.9

Positive oign (+) chows inerease over ithe average data and negative

sign (=) the decrease,



APPERDIX IXI

Hean helght of groundnut plant at maturity
{Analysis of variange)

Source S48 ag 11eSe 7
Potal 402,71 38

Hlogk 24.23 5 4,86 1.80

i 10,14 1 10.14 3,76

P 199.15 2 98,58 36,834
Vxe® 0,36 2 0.18 0407
X 120.46 2 60423 22.31%e
Txk 5409 2 2.55 0.94
0 6.54 2 3,27 1.21
2 0.60 gv 0.30 0.11
Vx P 0,62 2 0031 0.4

v x K% 0.19 2 0.10 0.04
teror 35427 13 2.70

«rsignificant at 0,01 level



APPONDIX IV

llean number of branches per grouadnut plant
{Aralysis of variance)

Source SeBe as MeSe P
Total 1786 35

Block 0.92 5 0.18 0.23
v 1.48 1 1.48 2.28
P 0.77 2 0.39 0460
VP 2.18 2 1.09 1.68
4 2.8 2 1.09 1.68
VxK 0.05 2 0.03 005
P 0.36 2% 0.18 0.28
B2 0,26 2+ 0.13 0420
Vx P 0.30 2 0.15 0.23
v x PR% 0.92 2 0.46 0.7

Tryor 8,44 13 0.65




APPSNDIX ¥

llean nusber of leaves per plant at mabturily
{snalysis of variance)

Source S8, af MeBe B
Total 1376.75 35

Block 142.53 5 28,52 1.32
v 2,69 1 4469 0022
P 353417 2 176,59 8.16%»
YxP 40,06 2 20403 0,93
e 470,47 2 235.09 10.87%*
Txx 8.39 2 4.20 0.19 .
BK 44433 o 22,17 1,02
2 6.33 2% 3017 0.15
¥ x PK 24.34 2 12.47 0.56
v x P2 1,44 2 0.72 0.03
Error 251,25 13% 21.63

v#8ignificant at 0.01 level



APPLEDL VI

Mean weight of noldular tissue (ag)
ioct stego - 30tk day afier souing

(Apalysis of varisnce)

Sourge SeSe df Moo r
Potal 351,64 35

Bloek 7547 G 14469 2,03
v 0.70 1 0.70 0,10
r 57.06 2 234873 Fe4e
Vx? 22,7 2 11,36 %457
4 gt 2 20496 2.55
VK 13,72 2 6.86 0495
i Be14 2t 4406 056
P 22411 2 11.06 1.53
VxR 17445 2 2,73 1.00
v x 2 0.33 2 0,17 0.02
Irpor 94,26 13 Te25

tSlanificant at Q.05 level



APPONDIY VIZ

flean weight of nodular tissue (mg)
2nd staze « 60th day alter sowing

{Analysis of variance)

Source Se3a ag HeDe B
Potal 1254,97 35

Block 37480 5 7456 0.19
v 12,25 1 12,25 0451
P 439,05 2 219.53 5,62¢
VzP 12.47 2 5,09 0,16
g 44.05 2 22.03 0,56
VxX 12.47 2 6409 0.16
P 7245 2% 36425 0.93
P2 53477 a% 26489 0.69
Vxz & 64,00 2 32.00 082
v x B2 9434 2 467 0.12
frror 507.92 13 59407

#5ignificant at 0.05 level
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AJPUNDIE VIII

Tean welght of nodular tissue (mm)
3rd stage -« 90th day after sowing

(4balyois of variance)

Source Sade ag TeSe 7
Potal 304,75 35
Block 21.92 5 4.33 0473
v 1436 1 1.36 0.23
P 150.50 2 75425 12,540~
;2 P 0.39 2 0.20 0.03
21.50 2 10.75 1,79

Txx 1.06 2 0,53 0.09

c 12411 28 6.06 1,01
P’ 5445 ow 4423 0.7
vx oK 392 2 4,06 0.68
v x K2 1433 2 0487 0.1
irpor 73,01 13 6400

*x Sianifzoant 4t 0,01 level



APPENDI: IX

Mean number ol days taken for flousring
(Analysls of varianee)

Seurcs Seide a& el 2
Total 25458 35

Block 2463 5 0e5% 17.67

v 9.93 9 9493 331.00%%
P 7240 2 3,70 123,304
VaxB 0.09 2 0.05 1.67
% 2,04 2 1.02 34,004
VI 0.32 2 .16 5.53%
5 0.67 2% 0434 11,350
&2 0.55 2% 0,23 G 550
Vg X 1,42 2 0.7 23,67
vV x 2% GRT 2 0.06 2,00
Lerow 042 i3 0.03

#Sicnificant at 0.05 level
»®Gigaificant at .01 level



APPINDIX X

fean numbor of pegzs forwed per plant
{Annlysig of variance)

Soures S8, ag Mada r
Total 1063,96 35

Blook 2473 5 0,95 CeT0

v 74024 1 T4024 54,504
2 793,55 2 396475 291 . T5%e
Vxp 7.16 2 3.58 2.63

K 161,01 2 80.51 59.20%%
TxX 0.54 2 0427 0.20
B® 111 2% 0.56 044
% 2.65 2% 1.33 0.98

¥ x BX 1.07 2 0454 .40

¥ x B° 0,18 2 0.09 0.0
Lrrow 17.72 17 136

»egionificant at 0,01 level



APPENDIX XT

liean number of maturc pods per plant

(Analysis of variance)

Sourece SeSs 4 1o F
Toial 22425 35

Blook 1.77 5 G35 1.52

¥ 5,07 1 5467 22.04%5
P 451 2 3429 144 30%
vz P 0400 2 0400 D00

K 4435 2 2424 3,74
VK 0e20 2 0.10 0u43
28 0a07 2% 0.04 0.1%7
P2 0.5 2% 0e51 1.35

v x PE 0,08 2 0.04 117
v x pR2 1,41 2 0.7 3,09
evor 5,00 13 0.23

**Zienificant af Q.01 level



APPUNDIX XII

Percentoge of pegs developed to mature pods
Apnlysis of vayianee)

{After angular transformation)

Source Sa5e ag [ F
Total 1320404 35

Hook 21,31 5 4.26 0,84

v 15436 1 95436 3.04
? 1032.43 2 516,22 102,22
Tx? 2.76 2 1,33 0.27
4 122,31 ? 61,16 j2.49ne
¥=x £ 10.74 2 537 1.06
PR 17,493 2% 8492 1.77
2 4,76 2% 2.33 0.47
vz g 3,42 2 1.74 0.34
v x 252 23,52 2 11,76 2.33
Error 65460 13 5.0%

“%5igaificant «t 0.01 level



APPLENIX XIXTY

Mean ycight of mature pods per plant
{Analysis of vavionce)

Sourea JeS, a£ JeSe ®
Total 22449 35

Bloek 509 5 Gu62 6.2
¥ 5437 1 3457 33.7#
P 7449 2 3460 36404+
Tx P 0401 2 0.01 0.1

K 5044 2 2.72 27.2%#
vzK 0.07 2 9,04 0.4
2 0.78 2» 0.39 349~
PE® 0.92 o 0.46 4.6%
7 x P 0.41 2 0406 0.6
v PP 0.20 2 0.10 1.0
Trrop 1431 i3 010

3ignificant at 0.05 level
w+Significant at 0.0% level



SPPLIDIK XIV

Yield of pods {kg/plet)
{analysig of variance)

Source BeSe ag FeSs ¥
Total 10462 35

bloek 1.68 5 Oel4 Se6TH
v 1.97 1 1.97 32.83%0
P 342 2 1.60 26,67
vYxp 0,10 2 0405 0.33

£ 2028 2 1,14 19,00%*
T K 0406 2 0.03 0.50
P 0.03 2% 0.02 0.33
e 0.49 2% 0425 4,47
v x PK 0.05 2 0.03 0.50

7V x PR 0.4 2 0.02 0.33
Lzror Q.72 13 .06

#3ignificant at 0.05 level
e3ionificant at 0.01 level



APPENDIX X¥

Yield of heulm {kg/plot)
(Analysis of variange)

Source SeSe ag MeSe P
Potal 84451 35

Block 10.53 5 2.1 5,55
v 15.98 1 15.93 42,050
2 23.1 2 11.56 30.42%%
VxP 0.76 2 0.33 1.00
4 25.60 2 12.80 33,684«
Vxx 0.58 2 0.29 0.76
PE 0.16 2% 0.08 0.21
o 2.53 % 1.42 3.74
Vx K 0.24 2 0.12 0.32
vz %2 0.13 2 0.07 0.18
Error 4489 13 0.38

%Significant at 0.05 levol
#eSignificant at 0.01 level
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APPEUDIX XVI

Pergentags of tuo sesded pods
(After angular trancformation )

{Analysis of variance)

Sourece FeSe ag JeSe ®
Total 612452 35

Block 10445 5 20.39 1.33
¥ 20419 1 20419 1.28
P 18.26 2 9.13 0.58
VxP 19.76 2 9493 0.63
X 73442 2 36471 2.33
VxK 3,98 2 1499 1,33
B 6460 e 3430 2410
K2 41,51 o 204 76 1.32
vz PX 60490 2 30445 1.93
v x ¥x° 22,85 2 11443 0.73

Freon 2044592 13 15.74




APPENDIX ZVIX

Tatural teet velaht of pods in gflitre
{Apalysis of variance)

Souree S48s af 11eSa P
Totel 10287.22 35

Block 205059 5 530418 6466t
v 693.44 1 693.44 B TH##
P 1036,22 2 518,11 G514
VP 24423 2 62.12 0.78
14 3045472 2 1522.86 19,14%%
YxK 368,30 2 184,20 2,51
b 274.56 2% 137,28 1.73
4P 635,78 2% 342,89 4439%
VP 361449 2 180,75 2.27
T x Pr° 12.00 2 6.00 0.03
Trror 1034.50 13 T9.53

*Significant ot 0.05 level
*53igniticant at 0.01 level



APPLONDIK XVIII

Iigan weight of 100 peds
(Aualysie of variance)

Sourece 3.8, ag JeBe 7
Tobal 32:42 35

Block 1.86 5 0.37 0.90
v 1.1 1 1.41 2.7

P 12.31 2 6.16 15.02%2
VP 0.00 2 0,00 0400

K 8491 2 4.46 10,58
Tx K 0.52 2 0.26 0.63
PR D452 2% 0.26 0,63
px? 0430 2+ 0415 0437

¥ x P 1.55 0.73 1490

v x PR3 0,03 2 0.02 0.05
lrror 5o 31 13 Ca41

r23ienificont at 0.01 level



APPENDIK XIX

Mean weight of 100 kernels (g)

(Analysis of variance)

Source Eebe af He3a P
Total 56.14 35

Block 3439 5 0.68 1.42

v 2,78 1 2.78 5. 794
P 19.02 2 94594 19,37%=
Ve & 0.39 2 0.30 0.63
X 19406 2 9e53 19.85%#
Vz X 005 2 0.03 0.06
Fid 0,53 2% 0.29 0460
g2 3470 2% 1485 3.5+
¥x BX 0.19 Q.10 021

v x PK? 0457 2 0.29 0460
Lrror Ge21 13 0.48

#Siznificant at 0.05 level
=48isnificant at 0.01 level



APETHDIX X%

sheilang percentage
{anaayals of varianee)

Bouree Be8a ar Meba k
Potal 55,50 35

Blocls 3.67 5 1.73 1.27
v 7o14 1 711 5,250
P 6479 2 3,40 2.50
Txp 8452 2 0.26 0419
K 554 2 2.77 2.04
VxK 210 2 1.5 0.77
7 1.08 2% 0.54 0440
P2 2453 ## 1,20 0.95
¥ r ok 3409 2 1.55 1414
v x 0%’ 0436 2 0418 0.13
SPIow 17666 13 1a 38

#Siguificant at 0.05 level



APPENDIX XXT

Protein cc(antant in kernel (percentage)

Analysls of variance)

Source SeSe ag iaSe b
Total 7.9 35

Block 0,14 5 0.03 1,50

v 0.16 1 0416 3,00%
» 5.33 2 2.67 133.50m
vxp 0.13 2 0407 3450

x 1.60 2 0,30 40,00%*
Vx K 0403 2 0.02 1,00
% 0.08 D 0.04 2,00
w? 0,04 2% 0.02 1.00
¥z 0,12 2 0406 3400
v x 2 0405 2 0,03 1,50
Bezor 0,21 13 0,02

#gignificant at 0.05 level
**Significant at 0.01 level




APPulIDIN ZXIX

Qil conbent in kernels (percentsge}

{fnalysis of voriance)

Source 8.5, ag s r
Potal 79479 35

Blosk 2.62 5 0.52 2.36
v 53.29 3 53,29 242,23
P 0.27 2 0,14 0.64
vxe? 0.07 2 0.04 0.18

% 12442 2 6421 23,23%¢
vxx 0,50 2 0.25 1,14
= 0,43 2% 0.07 0.32
P2 0.15 2% 0,07 0432
T x X 1,23 2 0.62 2.82

v x pet 0.30 2 0.15 0468
sreor 2.83 13 0.22

#8ionificant at 0.01 level



APPENDIE XXIIT

Hitrogen content in haulm (percentage)

{Analyeis of varianee)

Source Se8e &£ eS8, b
Total 0468114 35

Block 0.0080 5 0.0016 0,62
v 0.0152 1 0.0152 5.39%
P 0.4219 2 042459  95.35%%
¥xp 0,0002 2 640001 004
4 0.1036 2 0.0513  20.08%x
VxK 0.0063 2 0.0034 1432
Px 0.0095 2+ 0,0017 0.63
22 00029 2% 0.0014 0456
¥ x PX 0.,0007 2 00003 0.13
v x PE° 0.0147 2 0.0073 2.85
Crrow 0.0336 13 0.0026

#8ignificant at 05.05 level
##3ignificant 2t 0.01 level



APPuHDIX XXIV

Nitrogen content in shell (percentage)

{Anniysise of variance)

Sourece 5.3 af HeBe 'y
Total 0.0332 35

Bloek 0.0014 5 0.0003 1.00

v 00001 1 0.0001 0433
P 0.0258 2 0.0129 43.00%x
VxP 0.0000 2 0.0000 0.00
e 0.0064 2 0.0031 10433%#
Tz 0.0000 2 0.0000 0,00
»x 00001 g+ 0.000% 0433
e 0.0003 2% 0.0002 0.67
¥ x X 0.0003 2 0.0002 0.67
T x %2 £.0002 2 0.000% 0.33
grror 08,0039 13 0.0003

~+3ignificant at 0.01 level



APPENDIN XXV

Hitrozen conteat in kerncls (percentage)
(Analysis of vaviance)

Souree Be5s ag HoSs P
0.2027 35
5.0036 5 0.0007 1440
0.0041 1 0.0041 8,207
0.1369 2 0,0685  137.00%%
£.0030 2 0.0015 3,00
040409 2 0.0205  41.00%%
0.0095 2 0.0004 0480
0.0021 2% 0.0011 2420
0.0010 2 00005 1.00

Vx X 00031 2 0.0016 5,20

¥ x PRZ 0.0015 2 0.0008 1.60
0.0059 13 0.0005

*8ignificant at 0,79 level
*%34izuificant at 0.01 level



APPENDIN XXVI

Uptake of aitrogen (kg/ha)
{Anniysis of variance)

Souree Se8e ag HaSa by
Yotal 579837 35

Block 753461 5 146,72 5,23%
v 521,51 1 521,51  18.59%%
P 2623450 2 1311.75 46, T5%#
V=P 38,03 2 19.02 0468
4 1276.46 2 638,25  22,73%
Vxx 21443 2 10.72 0438
K 6.47 23 3.24 0412
PKe 174,35 2~ 87418 G.11
Vx K 35,07 2 17.54 063
¥ x px° 5.13 1,57  0.06
Leror 364.81 13 28,06

“Significant at 0,05 level
weSioendficant at 0.01 level



APPENDIL XXVIX

Phosphorus gonlent of haulm {percentegze)

{Analysis of variance)

Souree BeSe 4 IaBa P
Total 0.01856 35

Block 0.00266 5 0.00053 .47
v 0.00135 1 0.00135 3,79
P 0.00514 2 0.00257  T.94%
TxP 0.00057 2 0.00019  0.52
K 000051 2 0.00026  0.72
VzK 0.00050 2 0.00030 0483
7 0.00054 2 0.00027  0.75
Pr? 0.00154 2 0.00077 2,14
vz X 0.00023 2 0.00012 0,33
¥ x X 0.00089 2 0.00045  1.25
frror 0.00475 13 0.00036

#eSionificant at 0.01 level



APPENDIX XXV1IIT

Phosphorus comtent of shell (pergentage)
{Analycis of variance)

Source S.36 a8 TeSe ¥
Total 0.005% 35

Block 0.0005 5 0.000% 1.0

v 0.0000 1 0.0000 0.0
P 5.0022 2 0,0011 11,0
vxP 00000 2 0.0000 0.0
4 0.0014 2 0.0007  7.0%*
VxK 0.0002 2 0.0001 1.0
P 0,0002 2% 0.0001 1.0
72 0.0000 2% 0.0000 0.0
vz K 0.0002 2 040001 1.0
v x %2 00001 0.0001 1.0
Zrror 0.0007 13 0.0001

1&8ixnificant ot 0.01 level



APPITDIX KXIX

Phosphorus content of kernel (percenbtagze)

(Analyais of variance)

Sourece FeSe ar 115 ®»
Potel 0.02510 35

Bloek 000357 5 0.00071  3.38%
v 0.060028 1 0.00028 1433

P 0.00327 2 0.00414  19.71%#
TxzP 0.00062 2 0.00031  1.48

K 000560 2 0.00230  13,33%»
VK 0.0003% 2 0.00018  0.86
PX 0.00071 2% 0.00036  1.71
w2 0.00031 2% 0.00016  0.76
vz 000053 2 0.00027  1.29

v x ®m2 0.00218 0.00109  5.19%
Error 0.00268 13 0.00021

*Bionificant at 0.05 level
+*3isnificant at 0.01 levsl
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APPENDIX XXX

Uptake of phosphorus
{Analyeis of variance )

Sourece Gele az Moo ®
Total, 122.81 35

Blogk 267 5 1.73 2.73

v 11.62 1 11.62 13.35%+
P 52,99 2 26,50 41.80%%
V=P 0e31 2 0.16 0.25
£ 32457 2 16,29 25.69%%
TEEK 8,09 2 0.05 0408
*® 0464 v 0.32 0.50
2 5477 2% 2.59 4.56%
Tx 2 0489 2 045 0.7

v x o 1.02 2 0.51 0.80
Trror 5,24 13 0.63

*3ignificant at 0.05 level
+#3ignificant at 0.01 level



APPONDIX XRXT

Potassium gontent of haulm {pereeatage)
(Analysis of variance)

Souree Sede ag 1eSe B
Total 6e23 35

Block 045 5 0.09 2.25
¥ D413 1 0413 3425
P 0410 2 005 1.25
Vx? 0.0 2 0.01 0.25
K 4495 2 2.48 62,00
vxX& 0,00 2 0.00 0.00
X 0,01 2% 0,01 025
P&? 0.03 2% 0.02 0450
v x BK 0404 2 002 0450
vz pe? 0402 0.01 0.25
Error 0.54 13 0404

#rgisnificant at 0.01 level



APPUNDIE XXXIT

Potassiun content in shell (peveentage)
Avalysis of vm:'iancerﬁ

Source 8.5, ag MeSa by
Total 0.9164 35

Block 0.0551 5 0.0116  1.78
v 0.0225 1 0.0225 3446
P 0.1689 2 0.0845  13.00%*
Vg P 0.0057 2 0.0034  0.52
X 045106 2 0.2553  39.28w+
Ve 0.0016 2 0.0008  0.12
¥% 0.0233 2n 0.0117 1480
P 0.0077 2% 0.0039 0460
¥ x P& 0.0211 2 0.0106  1.63
v x w2 0.0112 2 0.0056  0.86
Irror 0.0847 13 0.0065

##3ignifieant at 0.01 level
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APPUNDIX XXXITI

Potassiuwm content lun kernel (percentage)

{Analysis of vaviancs)

Source BsSe ag HaSe F
Total 0u476 35

Blogic 0.089 5 0.018 2.57
v 0,005 i 0,005 0.1
P 0,044 2 0.022 3.14
vz 2 0,004 2 0.002 0.29
K 0.225 2 0u114  16.29%
TxK 04003 2 0.002 0429
¥ 0,001 2% 0.001 0.14
w2 0.001 2 0,001 0.4
VxR 04003 2 0,002 0.29
v x pg? 04010 2 0.005 0.71
ooy 0.088 13 0.007

rigionificant at 0,01 level



APPENDIN ZXXIV

dgptake of potagsiua
(Annlysiz of varlance )

Souree Bele ar HeSe ¥

Total 6195.49 35

Blocl 340,99 5 68.20 2.62

v 537,34 i 337,34 12,94%%

P 1014434 2 507447 19,460+

vy 26.33 2 13.17 9459

s 391,95 2 1990.93 T6.40%%

VxK 5420 2 4410 0.16

e 5441 2% 4477 0,18

K2 104,06 2 52,03 2,00

v x EK 23416 2 11.58 044

vV x K> 10,94 2 5447 0.21

srrar 338,77 13 26406
#xglanifisant et 0,01 lovel
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ABSIRAQE

An investigation wag carried ont at the Instruetional
Tarn, College of Agriculcure, Vollayani during 197677 to
gtudy the comparative performance of two varieties of
groundnut, V-2 and T1IV-9, under three levels of phosphorus
(50, 75 and 100 kg onglha) and three levels of potassium
(25, 50 and 75 lz K,0 per hectare) in & 2 x 3° factorial
exneriment with tue replieations, partially confounding PK

in replication I ond PK2 in replication II.

Phosphorus at 100 kg PZOS per hectare increased the
hoight of plants, number of leaves per plant and mean weight
of root nodules per plant, Potassium level of 50 kg K20
per heotare algo increased the mean height of plants and
number of leaves per plant. THMVe2 and TIV=-9 were found

ginmilar in these eharacters.

digher levels of phosphorus and potassium inereased
the number of pegs formed per plant, number of mature podis
per plant, weight of mature pods per plant, yield of pods
and yield of baulm per hectare, natural test weight, 100 pod
weight and 100 terncl weight.

TMV=9 uas superior to TiV-2 in the number of pegs
Pormed per plant, number and yeight of mature pods per plant,

and yields of pods and haulm per hectare. The natural



tegt weight, 100 kernel weight and shelling percentage

were higher in IMV=2 than vaviety TMVe9,

Both phosphorus and potagsium at higher levels
deereased the number of days taken for flowering and the
percentagze of pegs developed to mature podg. THVe2 flowered
garlier than TV=9,

Protein content of kernel uas increased by higher
levels of phosphorua, vhile higher levels of potassium
deereased it. Potassium at higher lovels insreased the oil
eontent of kernel. The variety THV-Y had lower protein

content and higher oil content over those of TIV~2.

The uptake of nitrogen, phosphorus and potassium
were increased by hisher levels of phosphorus and potassium
fertilization. The romoval of these nutrients were higher

by variety TilV=0 than by TNV=2,

Qarrelation studies revealed that yield «of pods
was positively correlated to yield of haulwm, number of
pega formed per plant and the uptalke of nitrogen, phogphoras

and potasgium.

The optimar ond economic levels of phosphorus aad
potassium wers 94 and 20 kz P205 per hegctare and 124 and
116 &g K20 per hectare reapectively. From the cconomies of
fertilizer application it was fouud that the highest net
Profits of [$.594.28 and 5.722.47 could be obtained by 90 kg
9205 and 116 kg KZO per hectnre respectively,





