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XHIH0DUC8IQS

She importance of groundnut (Araehia hypoaaea L.) 
needs no special emphasis as it is the world»s second 
largest source of edible oil. Besides, groundnut kernel 
is considered as a rich and cheap source of high quality 
vegetable protein. It contains significant amounts of 
thiamin, riboflavin, nicotinic acid and vitamin B and 
has high calorific value. Appreciable quantities of 
minerals, such as phosphorus, calcium and iron are also 
present ia the kernels. Inspite of the good nutritive 
qualities of groundnut kernel, the annual per capita 
consumption in India is estimated to bo around two 
kilogram which is only 15 to 20 per cent of taat consumed 
in other countries like U.S.A.

Groundnut is the moat important oil seed crop of 
India contributing more than 60 per cent of the total oil 
seeds production in the country. It occupies nearly
7.5 million hectares tilth an annual production of about
6.5 million tonnes of pods which accounts for about 40 
per cent of the world*© total production. However the 
average yield of groundnut in India, is very loti compared 
to that of many other groundnut growing countries of the 
world.



Apart from the domestic coneucg>tioa, India experts 
groundnut ia the form of kernels and deoiled cake and earns 
about rupees 70 to 80 erores as foreign exchange annually 
(Fat11, 1977).

Buriisg the year 1973-76, a record production of about 
7 million tonnes of pods m s  harvested resulting in an 
Increased per capita availability of groundnut from 2 to 
2*5 teg* Insplte of this, the country is currently facing 
an acute shortage ©f edible oil probably due to its 
increased use for Industrial purposes (Pat11, 1977)* Shis 
calls for immediate steps to augment groundnut production 
to ease the situation, The only possibility of increasing 
production is oy intensive cultivation and thereby 
increasing tho yield per unit area*

la Korala, groundnut is cultivated in nearly 17,510 
hectares and the annuo1 production is about 25,148 tonnes 
with an average yield of 1,522 teg pods per hectare 
(toon* 1977)* lack of suitable new high yielding strains 
combined yith proper cultural and manorial rccommendatione 
for Kerala has resulted in the present low average yield 
in the State* Therefore, in order to increase production, 
it is essential to introduce high yielding, better 
adaptable short duration varieties tilth scientific 
cultivation practices based on varietal and ©anuria!



Sflf-2 Is one of the bunch varieties of groundnut 
grows in this State. Another recently released short duration 
bunch variety# fIT7~9, has out yielded T1V-2 in trials
conducted in fasilaadu* However, the performances of these 
two varieties under the agroeltmatic conditions of Kerala 
have not been studied so far.

fhe groundnut crop removes fairly large amounto of 
nutrients from th© soil. It ie reported that a crop of 
groundnut producing 2245 kg of pods and 4490 kg of hauls© 
removes 156.60 kg nitrogen, 27*24 kg ^°5 and 115*46 kg KgO 
per hecfeare (Seshadri, 1962). Cultivation of groundnut 
will, therefore, deplete the aoil unless the crop is 
adequately manured, although it is capable of fixing 
atmospheric nitrogen. Phosphorus has been recognised as 
a constituent of nucleic acid, physin and phospholipids 
and an adequate supply of phosphorus early in the life of 
the plant is important ia putting forth the prlaordia foe 
its reproductive parts and for increased root growth, flic 
response of phosphorus varies with the soil (dopalakrishnan 
and Hagara^an, 1953). Groundnut is considered as a heavy 
feeder of potassium. 4n assessment of available potassium 
status in Indian soils showed that about 50 per cent of 
soils ia Kerala were low in potassium status and th©



remaining arm were medium (Shase and IJassaa, 1977}* 
fherefore, supply of optimum levels of potassium for our 
soils is highly Indispensable to harvest a good orop of 
groundnut.

Although studies have been made on the independent 
effect of phosphorus and potassium on groundnut, very 
little information Is available on the combined effect of 
these nutrients ia various combinations under the agro- 
climatic conditions of Kerala* therefore, it was thought 
\/arthwhile to conduct an experiment with the following 
objectivess

1. To study the performance of the groundnut 
variety TiW-9 in comparison with B»f/«2 under the agro- 
olim&tio conditions of Kerala.

2. J?o investigate the effects of graded doses of 
pnosphorua and potassium on these varieties and to find out 
the optimum doses of these nutrients for the two varieties,

3. 2o assess the influence of different levels of 
phosphorus and potassium on tae quality of groundnut 
kernels and

4. To work out the economics of phosphorus and 
potassium nutrition in groundnut crop.



REVIEW  OF LITERATURE
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ftie importance of phosphorus mad potassium ©a the 
growth ana yield of groundnut xma brought oat by many 
espevlmoacs conducted ia India and abroad. Some of tho 
works conducted on the influence of these nutrients on the 
growth characters, nitrogen fixation, yield and yield 
attributes, qualities of kernel, chemical composition and 
nutrient uptake are briefly reviewed hereunder*

1• Sffeet of phosphorus on growth characters,
ilarris (1349) studying on the effect of nutrient 

deficiencies in the root and pegging zone observed that the 
lack of phosphorus In the nutrient solution reduced top 
growth and total growth of peanut plant. Deficiency 
symptoms due to the withholding of phosphorus from the 
roots of groundnut plants were recorded by Bledsoe and 
Harris (1950), Shey observed that the top growth mis 
greatly restricted and in the later stages there was 
premature de-foliation of basal leaves,

Saero nutrient studies in faeiilaadm showed that 
phosphorus deficiency depressed height of plants to a 
considerable erfcent and Halted the leaf area to a groat 
extent (Sopalakr iahnaa and Khgara^an, 1953), Wahafe and 
Hohaamed (1353) ooserved increased hay yield due to

n m x m  01?
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phosphorus -fertilisation* i%ospiioras deficiency decreased 
dry ueigat of 'both tops and roots (Held and forlc8 1958)* 
Bunting and Anderson (1960) noted that phosphorus fertili
sation increased growth rate and deposition of kernel 
material* ffeey also found that fertilised plant accumulate 
sore dry weight in vegetatiwe parts than the unfertilised 
plants®

ffijhawan (1962 b) found that the application of 
phosphorus ensured good growth of plants# Ibcperlaenis 
conducted at Agricultural College Farm, Ilagpur showed 
significant increase in the number of branches by higher 
levels of phosphorus (Bmiaolsar and Sathkal, 196?)#
Punnooso (1963) nofeed aignifioanc increase in height of 
plants wifeh increase in the levels o£ phosphorus from 0 to 
100 leg &2Q5 £er hectare# He also found that th© number of 
leaves per plant were progressively increased with Increased 
levels of phosphoras# Increase la vegetative growth and 
fruiting by phosphorus application was also reported by 
Singh and Pat oak (1969)# Jhan and iliera (1970) found 
increased development of roots with increase ia levels of 
phosphorus* The response of higher levels of phosphorus 
in increasing vhe heignt of plants m s  recorded oy many 
workers like, Jayadevan (1970), Palaniappan (1970) and 
'luraleedh&ran (1971)* Bhan and ~1isra (1972) obtained rapid
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and increased growth of plants with phosphorus application* 
Application, of higuor doses of phosphorus increased the 
number of branches in groundnut {Pliolaria and doshi* 1972). 
Shan (1977) observed that nitrogen and phosphorus application 
singly and in combination gav© a higher dry matter 
production by vogofcatxve parts*
2# Qffect of phosphorus on nodulation and nitrogen fixation* 

She beneficial effect of phosphorus nutra.tj.Qn on 
nodulation of loguaiaous plants is well recognised*
jfljaawan (1962 b) reported that tna requirement of phosphorus 
was very low as compared to nitrogen but ifc m e  very 
important for the development of pods and for nitrogen 
fixation* forma and Bajpai (1964) in a review on mineral 
nutrition concluded tnat undulation m s  eompletely cheeked 
by absence of phosphorus* 2h© response of PgO^ in 
increasing the yield is substantiated as migat be due to the 
effect of pnosphorus in stimulating the nitrogen fixation 
in addition to its direct effect on the morphological 
characters of taa plant (Baaerjee et al*. 1967)# Knar© and 
Mai (1963) found that phosphorus played a resaarkaol© role 
in the symbiotic fixation of nitrogen. Increased activity 
of nodular bacteria da© to paosphorus levels was also 
observed ay furl (19o9)« Sxpemacnts conducted ia Samilnadu 
ay i«air et al* (1370) revealed again that tne number of



noduleo produced was significantly reduced due to lack of 
phosphorus. Significant increases ia the number of root 
nodules and ia their nitrogen content ia response to p 
application were observed by Ihan and Hisra (1970)* Similar 
results were reported by Jayadevan (1970), taraleodharan 
(1971) and rfuthusasy (1973)*

in a trial conducted ia red loss soils of Kerala, 
Punnoose and George (1975) found that application of nitrogen 
reduced the mean number and dry weight of nodules but 
phosphorus levels opto 100 kg PgOg per hectare progressively 
increased both, Bawar and Kkupse (1976) studied the 
aodalatlon pattern in groundnut as influenced by levels of 
phosphorus (20, 40 and 60 kg per hectare) and concluded 
that nodulation was increased up to the highest level 
(60 kg) of 3?2G5*

3, Sffect of phosphorus in yield and yield attributes.
It was found that nutrient solution deficient ia 

phosphoric acid significantly reduced the mean number of 
mature pods (Bledsoe and Harris, 1950)* Gopalakrishnan
and lagarajan (1958) found that flower production and 
fertilization of flowers were adversely affected by lack 
of phosphorus* They also observed that phosphorus m s  a 
limiting factor in the yield of groundnut, A significant 
reduction in the reproductive branches, flowers and pegs
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by the absence of phosphorus was observed by Reid and 
fork (1358). 2hey further reported that the plants 
absorbed sufficient quantitie® of phosphorus prior to
flowering stage so as to complete their growth*

Rao and Qoviodarajaa (1360) reviewed the manorial 
experiments ©onduefeed in Karnataka State for the past 
thirty years and concluded that groundnut responded well 
to fcho application of phosphorus. Application of phosphorus 
gave as much Increase in yield as nitrogen alone o r that in 
combination with phosphorus (Sijhauan, 1962 b). Seshadri 
(1962) based on experiments carried out ia faailnadu 
reported that phosphorus at 45 kg and 60 kg .ê Ô  per hectare 
gave best results under rainfed and irrigated conditions 
respectively* Phosphorus increased the number of flowers 
© M  pod© per plant besides increasing the yield of pods 
per hectare and the shelling percentage (Sathyanarayaaa 
and Rao, 1962)* Favourable effects of phosphate application 
in increasing the yield of pods were also reported by 
Bathak and ferma (1964). Reddy and Rao (1965) noticed 
that 22.42 kg Pg0,- per hectare gave increased yield and 
this level \mm found optimum for groundnut. On the other 
hand, Katsrki and Bamhatti (1965) found significant 
response for higher levels of phosphorus* fhey observed 
that 112 kg per hectare gave significant increase in
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yield over that by 56 kg per hectare* Reviewing
about 200 trials conducted on groundnut under different 
types of soils, ifena (1965) concluded that on an average 
53*6 kg PgO^ per hectare gave the best results in pod 
yield. An experiment with 0, 35*6 and 67,2 leg Pg0^ per 
hectare under lateritic soil condition in West Bengal 
showed that high yield m s  associated with higher doses 
of phosphorus (Banerje© et, al*» 196?)* Significant response 
of groundnut to phosphorus application at SO teg was 
reported from experiments in Andhra Pradesh (Sulkarni 
et al», 1967)* Similar increases in yield of groundnut 
by phosphate nutrition were also reported by Bodade and 
Rao (1967) and Paatamkar and Bathkal (1967)* Batel (1968) 
inferred from an experiment conduetod ia Ouiarat that 
higher levels of phosphorus significantly increased the 
yield and 44*8 kg ?2%  per Jieo‘tare m d  the ©oontnsic dose 
few the crop ia sandy soils of Su^arat*

Studies conducted ia the black soils of Andhra 
Pradesh showed that application of phosphorus upto 
67.26 kg Pg0,g per hectare gave significant Increase in 
yield (Saida, 1968)* Acuna and Sanches (1968) found that 
groundnut yields wore mihLy limited by phosphorus supply 
and 80 kg per hectare xms found adequate. Studies on
plant density and fertiliser response showed that groundnut
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crop with high plant densities responded to application of 
100 teg Pg°5 hectare (Herrera et al*, 1969)« Puri (1969) 
reported that phosphorus was found to he a limiting factor 
ia yield of groundnut and its deficiency seriously reduced 
flower production and affected the sise of pods* An 
application of 22*5 teg per hectare resulted in an
yield increase of 57 per cent over control in manorial 
experiments conducted at fhabua in ̂ tetdhya Eradesh (Singh 
and Batteate, 1969)* They further noticed that the growth 
of plants and fruiting were increased with the application 
of phosphorus*

Urperiaeats at Amravathi in .Jaharaohtra with 
different doses of phosphorus showed that the highest level 
of phosphorus (50*62 teg BgQg per hectare) m s  superior in 
the production of pods than other levels (Jodade, 1970)*
Telia et al. (1970) observed that phosphorus upto 90 teg 
PgOs- per hectare mrteedly increased yields on podsolised 
©oils in Sao Baulo* In a study on the influence of the 
phosphorus and sulphur, Balaniappan (1970) found that 
increased doses of phosphorus increased flower production 
and pod yield ©f variety T>f?»7. He also found that haulm 
yield was not affected by phosphorus application*

Muraleedharan (1971) studying the effect of phosphorus 
on groundnut in red loam ©oils of Yellayani found that 
phosphorus at 75 teg PgO^ per hectare significantly increased
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til© number of pods per plant, weight of mature pods per 
plant, yield of pods per hectare, natural test weight and 
shelling percentage* He also observed that th© yield of 
haulm w e  highest by the application of 100 leg Bg0^ per 
hectare and th© percentage of pegs developed into mature 
pods significantly decreased by higher levels of phosphorus* 
Increases in pod yields up to 90 leg per hectare were 
also reported from experiments conducted at dajeadraoagar 
(Kumar and Tenkafcacoari, 1971)* Bhan and flisra (1972) 
reported that a better growth of plant was obtained with 
combined application of nitrogen and phosphorus* Shey alec 
observed that flowering was earlier by 4*2 to 4*4 days in 
fertilised plots ca spared to unfertilised plots* lluhaaua©d 
et al* (1973 b) reported that ia irrigated conditions, 
variety fMV-7 gave a linear increase ia yield of pods by 
application of phosphorus apt a 44*92 kg tgOg per hectare* 
field increase with application apt© 40 kg per hectare 
m a  also reported from Ludhiana (SaJni et, al*. 1973)*

Simple fertiliser trials in different parts of the 
country showed remarkable influence of phosphorus on th© 
yield of groundnut at levels apt© 80 kg PgOg- per hectare 
(Mahapatra st al*. 1973). Hak&gava et al* (1974) observed 
significant increase ia yield of unsholled nuts by appli
cation of phosphorus upto 115 kg ^2°5 ^er hectare* Increased 
peg formation and 1000 seed weight ©y application of
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phosphorus la combination with nitrogen was reported by 
Georgiev (1974)* Puanoose and George (1974) recorded 
maximum pod yield by a combination of 10 kg nitrogen and 
75 kg phosphorus per hectare* in red loam soils of Kerala* 
Response to phosphorus fertilisation was also reported by 
Ohesney (1975) who found that application of the entire 
phosphorus at planting produced higher yields than split 
application. Dahafconde and Rahate (1973^ observed that 
phosphorus application significantly increased the yield 
of dried pods* yield of haulm* number and weight of pods 
per plant* shelling percentage and test weight * Joshi 
et al. (1975 a) also observed beneficial effect by 
phosphorus fertilization upto 40 kg ?20̂  per hectare. An 
experiment conducted by using the variety Asiria rawitunde 
showed that phosphorus application upto 75 kg per 
hectare progressively increased the number of pods per 
plant, weight of pods per plant* 100 pod -weight* 100 kernel 
weight* shelling percentage* percentage of two seeded pods* 
natural test weight and yield of pods per hectare 
(Jayadevan and Sreedharan* 1975). Significant increases 
in yield of groundnut upto 60 kg per hectare were also 
reported by Joshi et al. (1975 b). Muraleedharan et al*
(1975) reported that application of 50 kg per hectare
significantly reduced pre-blossom period and decreased the
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percentage of pegs developed to mature pods* Significant
improvement in shelling outturn and 100 pod wight by 

application of higher levels of phosphorus was also noticed 
by Saini and frlpathi (1975).

Saini and fripathi {1976) concluded from varietal 
o m  manorial trials in Sudhiam for thro© kharif seasons 
that phosphorus application at 40 tg per hectare signi
ficant 1y increased the pod yield over the lower level, 
Experiments under dry farming conditions with phosphorus 
levels 0, 40 and SO leg per hectare showed that
phosphorus at the rate of 30 leg per hectare gave 
significantly higher yield over the other levels (Kolfeaami 
et al,, 1977)# Btea (1977) observed that while, application 
of nitrogen Increased the yield of haulm, phosphorus 
application increased the yield of kernel over that of 
control,

ahile majority ot literature showed favourable 
effects of phosphorus application in groundnut, d'ayachandraa 
et gl* (1975) reported that trials at findivamia eoasistamtly 
failed to bring out any significant increase ia yield of 
pois at higher levels of phosphorus,

4, Effect of phosphorus on tae quality of kernel,
Nearly, 75 per cent of groundnut kernel is comprised 

of oil and protein* Phosphorus is found in large auantities
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ia seeds and is considered essential for seed formation*
It ie recognised as a constituent of nucleic acid, phytin 
and phospholipids (2iedale and Kelson, 1975)*
(a) iSffeet of phosphorus on the protein content of kernel* 

Jfijhamu (1962 a) and Pumtamfcar and Bathkal (1967) 
reported that phosphorus markedly increased the protein 
content of kernels of groundnut* It m s  reported that 
phosphorus levels upto 100 kg fgOg per hectare progressively 
increased the protein content of kernels (Bunnoose, 1968)* 
Similar results were also reported by Oiaueti and %enuga
(1970)* fhey found that crude protein in groundnut was 
increased by 35 per cent by th© application of phosphorus 
at 44 kg PgOg per hectare as compared to no phosphorus* 
Jayadevan (1970) observed a progressive increase in protein 
content of kernels by the application of phosphorus at 
different levels upto 100 kg JPgGg per hectare* Similar 
results were also obtained by Arora et al. (1970) and 
Jtealeedharan (1971)* Application of phosphorus upto 
90 kg 1*2% P©r hectare increased protein content in 
Asiriya mwitunde and Spanish Improved varieties of 
groundnut (Kumar and Venkataeharl, 1971)• Significant 
increases in the protein content of kernels by phosphorus 
application were observed at Brahmaputra flood-plain soils 
by Bhuiya and Ohawdhury (1974)*
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However, Palaaiappan (1970) found that phosphorus 
had no effeet on protein content of kernels.
(b) Bffeot of phosphorus on oil content.

lijhawan (1962 a) reported that the application of 
nitrogenous and phosptetio fertilisers which increased the 
yield considerably had no effect on the oil percentage of 
seed and therefore the oil produced per hectare might be 
directly related to the yield obtained by the application 
of the fertilisers.

Sathyanarayam and Bao (1962) reported that nitrogen 
and phosphorus application increased the oil content of 
groundnut kernels. In trials with variety 1W-2 at 
Vellayani, Burnoose (1963) observed that nitrogen appli
cation ted significantly reduced the oil content of 
kernels, while phosphorus ted significantly increased the 
oil content with increasing doses upto 100 kg per 
hectare* Jayadevan (1970) also observed similar results 
ia esper latent e on variety Asiriya arwitunde* Balanlappan
(1970), ladav and Singh (1970), Kumar and Verikatachart
(1971) and lluraleedharan (1971) also recorded Increase 
in oil content by phosphorus fertilisation. Bhuiya and 
Chawdhury (1974) observed that phosphorus at the rate of 
6 7 .2 kg 'PgOg per hectare increased the percentage of oil 
in groundnut kernel* Considerable improvement in oil 
content of kernel due to higher levels of phosphorus was
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also reported by Saini and Sripathi (1375)#

0a the other hand, Puntaiakar and Bathkal (1967) 
observed that phosphorus as well as nltroges did aot affect 
the oil content of kernels,
5* effect of phosphorus on chemical composition and 

tflnfaFairtŜ  ̂ .....

Bledsoe and Harris (1950) observed that the leaves 
of plants which were grown with nutrient solution deficient 
ia phosphorus contained significantly lower percentage of 
nitrogen, phosphorus and potassium* they found that 
phosphorus and potassium contents of shells of these plants 
were also significantly decreased* A groundnut crop with 
an average pod yield of 2376 leg per hectare removed 25 kg 
PgD^ per hectare and the phosphorus requirement was vezy 
low as compared to other nutrients such as nitrogen and 
calcium (Hî jhawan, 1362 h). Verma and Bajpai (1964) 
reviewed the mineral nutrition of groundnut in relation to 
its growth, yield and quality and concluded that the average 
crop removal of phosphorus varied widely, fhey reported 
that In Egsrpt# it was 58.34 kg £2°5 per hectare and in 
Senegal 32*8 kg per hectare* Puataatcar and Batbkal 
(1967) found that higher level of phosphorus has increased 
the nitrogen uptake as compared to lower level of phosphorus. 
The highest total removal of nitrogen through pods and hay
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was found bo be 42*66 kg and 14*60 kg jpr hectare 
respectively. They further observed that phosphorus 
application increased the total uptake of phosphorus through 
pods and hay.

nitrogen concentration in pods wag increased toy 
phosphorus application and it m s  found that at harvest 
its concentration m s  more la seeds than in hay. Appli
cation of phosphorus with nitrogen and potash increased 
phosphorus content in plant. Highest phosphorus concen
tration m s  observed in seeds followed toy leaves and 
shoots. Xt was also noticed that application ©f phosphorus 
with potassium increased potassium concentration and th© 
highest concentration was found ia hay followed toy seeds 
(Puntamkar and Bathkal* 136?).

Gaueti and cyenuga (1970) observed that phosphorus 
fertilisation did not significantly affect the yields of 
groundnut, hut it increased the phosphorus, potassium, 
calcium, sine, cobalt and molybdenum contents of seeds. 
Srials with nitrogen and phosphorus showed that increase 
in the rate of nitrogen and phosphorus applications 
increased the nitrogen content in groundnut plant 
(Bhan and ?fisra* 1970). Balaniappan (1970) observed that 
phosphorus application, decreased potassium o oat eat of 
haulm and signlfieantly decreased potassium uptake*
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Uptake of nitrogen was f ©and to fee progressively increased 
fey phosphorus fertilisation* ladav and Singh (1970) 
reported, that the content of phosphorus and potassium 
increased with higher levels of phosphorus application* 
Phosphate manuring of groundnut helped in the utilisation 
of non-exchangeaole potassium from the soil to a limited 
extent (Roy and Chatterjee, 1972), Bhan (19775 reported 
that the combined application of nitrogen and phosphorus 
increased the nitrogen and phosphorus concentration of 
plants and their total uptake.

Contrary to the above findings* Walker (1975) 
reported that percentage nitrogen contents of leaves, stems, 
roots, hulls and seeds of Spanish and runner groundnuts 
were unaffected fey rates of phosphorus* Potassium content 
was unaffected fey applied nitrogen and phosphorus, but 
increasing levels of potassium increased potassium concen
tration* He also found that calcium levels of stems and 
roots generally increased with increase in applied phosphorus* 
It was also reported that phosphorus had no significant 
effect on the phosphorus content of the healthy mature 
seeds (Walker et al., 1974).
6* affect of potassium on growth characters*

Jiddleton et al. (1945) reported that the increased 
yields due to potassium nutrition was through its effect
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on plant a%m  and not by kernel development. 4 pronounced 
vegetative growth by potassium fertilisation m s  observed 
by tody sad Oolwell (1345)* Harris (1943) noticed that 
deficiency of potassium significantly reduced top growth* 
However, the deficiency due to potassium developed less 
readily in groundnut than la most crops and the growth was 
found to improve by increased availability of potassium 
(Hong and Sehuylenborgh, 1953)* Studies on the effect of 
nitrogen* phosphorus and potassium singly and In combination 
showed that growth of groundnut plants were increased by 
phosphorus and potassium levels (Singh and fathak, 1363)* 
Ualker (1973) observed that potassium increased leaf 
weight but it did not affect the weight of other parts,

Chi the other tend* J’antamkar and Bat Weal (196?) 
found that potassium had no significant effect on the 
number of branches per plant* Son et al# (1974) reported 
that higher levels of calcium and potassium application 
decreased the vegetative i^owth of above ground parts is 
groundnut*

7. Effect of potassium on nodulation and nitrogen fixation*
Teeraraghavan (1964) found that different levels 

of potassium gave an increasing tread in the mean number of 
nodules per plant though the difference was not significant* 
Sreedharan and d-corge (1963) observed that lime, potassium
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and magnesium significantly increased nodulatioa ia 
groundnut.

Hair ©t §1# (1970) reported that th© number of nodules 
produced per plant m s  significantly reduced due to lack of 
potassium at all stages of th© crop# Significant correlation 
m s  noticed between nodular tissue might and available 
potassium indicating that potassium influences crop growth 
indirectly through increased aodulatioa (Ilair q£ al,f 1971)* 
Muthaawamy (1975) reported that phosphorus at the rate of 
30 kg J?gÔ  per hectare and potassium at the rate of 90 kg 
KgO per hectare significantly increased the nodule numbers 
whereas, nitrogen at different levels gave a reduced nodular 
count o
8* Effect of potassium on yield and yield attributes.

Harris (1949) found that deficiency of potassium 
significantly reduced yields of unohelled nut3. Xt was 
also reported that the mean number of mature pod-* was 
significantly reduced when the plant was grown in nutrient 
solution deficient in potassium (Bledsoe and Harris, 1950)* 
Hong and Schjylenborgh (1953) observed that yield and 
ripening were improved by increased availability of 
potassium* 4pplication of ootaasia® chloride at tae rate 
of 224 kg per hectare could result in an increase in 
groundnut hay yield upto 30 per cent with a simultaneous
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depression in nut yield by 14 per cent (Oomber, 1959)* 
Panildcar (1961) reported that the demand of groundnut for 
soil potassium was large and an average response of 4*6 teg 
nuts per ono leg of potassium t$as obtained in 15 trials at 
Ateola. Seshadri (1962) reviewing experiments in 
familm&u reported that potassium at the rate of 56 leg 
and 84 teg KgQ per hectare over a basal dressing of cattle 
manure gave the best results in groundnut yields under 
raiafed and irrigated conditions respectively*

An experiment conducted in the red loam 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 (feeraraghavaa* 1964)* Similarly 
Baner^ee et al. (1967) observed that high yields were 
associated with higher levels of potassium. Boded© and 
Eao (1967) concluded that 45 leg KgO per hectare gave 2.24 
times more yield than that of control. Application of 
potassium at 25 leg and 50 kg KgO per hectare significantly 
increased the pod yield of groundnut by 24 per cent and 
38 per cent respectively, ©vir control (Srecdbaran and 
George, 1963). l%ey also noted that potassium increased 
yield of haulm and improved the shelling percentage of 
groundnut. Experiments conducted in brown sandy soils of 
Guyana showed that potassium application at 149 kg K
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per heofcare gav© significant increase ia yield as compared 
to 84 kg & per hectare (Ghesaoy and Oiyal^ee, 1963)*

Herrera @t al* (1969) reported significant yield 
increases for levels opto 100 kg Sg0 per hectare* Increase 
ia fruiting by application of potassium was noticed by Singh 
and Paihak (1969) in an experiment conducted at fhabua* ftioy 
ale© found that potassium at the rate of 22*5 kg E^O por 
hectare gave an yield increase of 34 per cent oyer control* 
After reviewing the results of trials conducted under 
different soil types, Srasad and Kahapatra (1970) concluded 
that groundnut gave good response to potassium fertilisation* 
fhey found that red soils responded only for higher levels 
of potassium such as 60 kg KgO per hectare* Rahe^a et al* 
(1970) observed that 50 kg and 60 kg K^O per hectare gave 
significantly higher yields than lower levels in rainfed 
and irrigated conditions respectively, Application of 
potassium chloride at the rate of 30* 60 and 90 kg per hectare 
m s  found to Increase yield by 430* 680 and 760 kg pods per 
hectare respectively and the percentage of one seeded pods 
waa decreased by this nutrient (Sillier and Gautreau* 1971),

Babeebulla (1973) observed that pod and haulm yields 
were influenced by potassium application* Results of All 
India Oo-ordinated Agronomic Experiments showed that 
groundnut responded significantly well to potassium
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fertilisation (Mahapatra et al.t 1973)* Jayachandraa 
et aj,. (1973) observed a consistently significant increase 
ia yield of pods daring all the four years of studies due 
to higher lewis of potassium chloride, telker et al.
(1974) observed that peanut yields were significantly 
increased by potassium top dressing. Significant yield 
increases for potassium lewis upto 100 kg Sg0 per hectare 
were reported by Hickey et al. (1974).

Oopalasaaay et al. (1976) observed that pod yield 
increases were significant upto 90 kg Kg0 per hectare and 
economic dose for Irrigated bunch type of groundnut was 
75 kg K20 per hectare. Increases in yield by higher 
levels of potassium were also reported by Ba&anur et al.
(1976)» Satarajaa et al. (1976) and £opalasaayr at al,(1977). 
Boosaisathan gt al. (1977) reported that variety TiFf-2 gave 
the highest shelling percentage of 92 by tae application 
of 20 leg If* 40 kg Pg05 and 60 kg Kg0 per hectare. In 
solution culture trials, Gopalakrishnan et al. (1977) 
observed that nutrient solution deficient in K+i1g and 
iUl^+Ga produced a reduction in yield of unshelled nuts 
by 84*7 per cent and 36,1 per cent respectively* compared 
to yield produced in complete nutrient solutions. Reddy 
et al. (1977) observed that potassium levels upto 80 kg 
Sg0 per hectare significantly increased the yield of pods.
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3?hey also found that the yield maximisation level was 100,2

kg UgO pet* hectare, whereas the profit maximisation level 
was 70*? leg KgO per heat are.

Contrary to the above results, Sella e£ al, (1970) 
observed that potassium decreased yields in experiments on 
podaoliaed soils of Saa Baulo* trials with two varieties 
of groundnut showed that potassium depressed yields on oath 
when applied, without phosphorus (Anderson, 1970). Similarly 
Hall (1975) reported that potassium chloride decreased fehe 
yields when applied together with phosphorus and calcium. 
Fertilise studies on the brown sands of Suyana showed that 
potassium levels at the rate of 122 kg, 144 kg and 166 kg £ 
per hectare did not produce any significant difference ia 
yield (Ghesney, 1975),
9* Mfeai of potassium on quality of kernels,
(a) .Jffeet on protein content

Beady and Colwell (1945) reported that yield increases 
wore obtained by potassium application but without corres
ponding increase in quality. On the other hand, the 
importance of potassium nutrition for the synthesis of 
proteins is emphasised by Kirklawton and Oook (1954) and 
fisdale and Kelson (1975), Bhuiya and Chawdury (1974) 
observed thafc potassium application decreased the protein 
content of groundnut kernels* - —
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(b) Xiffoot o f potassium on o i l  content' ri'iiH     iw ,i—n.m».

Hm g  and Sehusrlenborgh ( 1953) observed th at o i l

content o f seeds m s  increased by potassium application*  

Sim ilar r e s a l t 0 were a lso  reported fey Yeeraragham n ( 1964) 

and f&kagava e t  al* ( 1966) .  Hoy and Chatter;} @@ ( 1972) 

observed that potassium manuring increased o i l  content in  

groundnut. Habeebulla (1973) a lso  found sim ilar  resu lts*

I t  m s  found th a t phosphorus and potassium increased the 

percentage of o i l  i a  kernels and the response m s  found 

greater fo r  applied  potassium than fo r  applied  phosphorus 

(Bhuiya and Gfcawdhucy* 1974) .  Supta e t  a l .  ( 1975) reported

th at potassium ap p lica tion  enhanced o i l  content by a c tiv a tin g

fa t  producing enzymes.

On tb© otber band* Puntarakar and Bathkal ( 1967) found 

tbat potassium s ig n if ic a n t ly  decreased the o i l  content of

k ern e ls . A pplication o f n itrogen  and potassium without 

phosphorus and sulphur decreased the o i l  content ia  t r i a l s  

conducted ia  black cotton  s o i l s  o f Indore (Tadav and Singh, 

1970) .  Son «2t  ^1. ( 1974) reported th at o i l  content ia  

groundnut kernel m s  unaffected by ap p lica tion  o f calcium  

and potassium .

to* E ffect o f  potassium on the chemical composition and

Bouger ( 1949) reported that a crop producing 1681 kg
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pods pea? hectare ref aired 41*47 kg £g0* Significant 
reductions In the potassium content of plants grown under 
potassium deficient nutrient solution was observed oy 
Bledsoe and Harris (1350)® A review of mineral nutrition 
of groundnut in relation to its growth* yield and quality 
shows that the average amount of potassium removed ia 
Mauritius m s  109*36 leg fg0 per hectare and taat in B^rpt 
m s  33*52 kg ICgO per hectare (Versa and Bajpai, 1964)*

Is groundnut* higher quantities of potassium* calcium 
and magnesium were present ia the forage, while nitrogen 
and phosphorus m m  more in pods (Sillier* 1366). Increases 
of nitrogen content in leaves with simultaneous decreases 
in kernels by higher levels of potassium were reported by 
U&kagava et al. (1366). fhey further reputed that 
potassium application increased phosphorus and potassium 
levels of leaves* Punfamkar and Bafehkal (1367) observed 
that application of potassium decreased the nitrogen 
concentration in pods but it was increased in hay. At 
harvest* nitrogen concentration was more ia seeds than in 
hay* fhey further observed that application of potassium 
alone and ia combination with phosphorus increased 
potassium concentration ia plants, fhe highest concentra
tion was found in hay followed by seed, fhey found that 
potassium application increased the total uptake of
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of phosphorus through pods and hay. Application of potassium
alone or ia combination with phosphorus had increased the 
total uptake of potassium.

She R sad K content ia plants increased with the 
Increases ia the levels of these nutrients (Meholaides a M  
Oox, 1970). Taiav and Singh (1970) observed that the 
content of phosphorus and potassium increased with higher 
levels of potassium application ia groundnut. Application 
of potassium slightly increased leaf potassium levels and 
reduced leaf phosphorus levels to near optimum level (dillier 
and Gautreau, 1971). It was reported that potassium manuring 
showed unused residues of available potassium in groundnut 
plant (Regr and Chatter;! ee, 1972). Increasing levels of 
potassium increased potassium content in leaves, stems and 
roots but not in seeds and hulls* leaves and stems contained 
highest potassium levels followed by roots, seeds and hulls 
(Walker et al., 1974)* Ifebeebulla (1973) observed that the 
application of potassium was found to increase the nitrogen 
content of haulm? the phosphorus content was also increased 
to a smaller extent. He also found that potassium content 
of haulia was increased by all levels of potassium and that 
of the kernel m s  increased by the highest dose of potassium, 
fhe adequate level of potassium in the tops of peanut plant 
was reported as 3*4 to 3.S per cent by Pagerla (1976).
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Balaeundaram et al# (1976) observed that higher levels of 
potassium resulted in an enhanced uptake of potassium causing 
a concomitant reduction in the uptake of nitrogen# Xoganathan 
and Irishnamurthy (1977) observed that at harvest stage, 
stator portion of absorbed potassium m s  accumulated in the 
stem© and leaves#

However, it is also reported that application of 
potassium did not affect the percentage of nitrogen content 
of leaves, stems, roots, halls and seeds of groundnut# 
Similarly phosphorus and potassium had no significant effect 
on the phosphorus content of the healthy seeds (talker et al#. 
1974)#

11# Performances of 1W-2 and 2H?*°9 in the production of

Mohammed jgt al# (1973 a) observed in comparative
yield trials conducted in familnadu that JM\r-9 gave a mean 
yield Increase of 61 #9 per cent over FW-2# 2hey also found 
that K I M  possessed a seed dormancy of 96 per cent upto 
20 days after maturity, whereas, 2MV**2 did not have seed 
dormancy# 3?his seed dormancy is a highly desirable quality 
of ®W*9 over S?flf-2 since this can overcome the possibility 
of loss due to sprouting of pods in the field. She shelling 
outturn of SMf-9 (75*6 per cent) was slightly lose than that 
©f $157*2. fhey further observed that kernels of $M?-9 
yielded 51#4 per cent oil with an increase of 3 per cent
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over $tS?«2. la scattered block trials at 10 centres in 
Samilmdu, the variety produced 20.4 per cent more
yield of pods over that produced by 2M7-2*

It was also reported (Anon, 1974) that varieties 
f&I?-2 and $117-9 matured in 105 days and possessed an oil 
content of 49 per cent and 51.4 per cent, respectively. 2he 
1000 kernel weights of fl!?-2 and $117-9 were 550 g and 310 g, 
respectively. So also the number of pods per plant of 
$M?-2 and rw-9 were 12 and 20 respectively•

Purushothamn et §1* (1974) in a comparative yield 
trial of groundnut varieties at Coimbatore found that 2MV-2 
and ffff-3 tinder a fertiliser application of 10 kg IT, 22 kg 
pgQj. and 32 kg XgO produced 480 kg and 770 kg pods per 
hectare, respectively. Further, they observed that the 
shelling percentage of ®if?-2 and fiW-9 ware 75 per cent 
and 74.6 per cent, respectively* In this experiment it was 
noticed that 2M7-2 matured ia 105 days, whereas, $357-9 
required 110 days to attain maturity. In another co aparative 
yield vrial at Kovilpatti, the variety K!?-2 recorded the 
highest shelling percentage of 82 (Boomlnatbaa et al., 1977).
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i m m m m  a m  m m o B B

flie present investigation was undertaken to study 
the performance of two improved varieties of groundnut 
(fnV-2 and xW-9) with graded doses of phosphorus and 
potassium* under the agroellmatio conditions of fellayani.

I&terials

X. Zbsioeriiaental site*
fhe experiment was laid one in the red loam soils of 

the Instructional farm* Vellayani. fhe nutrient status of 
the soil before starting of th© ©xperiment are furnished 
in Appendix X* A hulk crop of tapioca was raised in the 
field from October 1975 to August 1976* after waich the 
field remained fallow for three months before the starting 
of the experiment,
XI. Season.

Sh© experiment was conducted between December 1976 
and itech 1977* She weather data recorded daring the above 
period are given in Appendix XX and E*ig, 1 • She deviations 
of the weather data from the average weather conditions for 
the last five years are also preserved, fhough* the crop 
m s  sow on 1*12-1976 the weather data of two weeks 
proceeding the cropping period are also presented to show
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the moisture condition of th© soli at the time of sowing*
'i?h© total deviation ia the rainfall of the crop season from 
th© average for five years <-208*5 sm) shows that it was a
comparatively drier period* 3?he adverse effect of this was 
overcome by providing irrigation.
Ill* Varieties.

1 . % m ~ 2

Shis is a bunch variety with no seed dormancy and 
matures in about 105 days* Bie pods are small and one to 
two seeded* It is suited for ooth raxafed and irrigated 
eonditions. fhis variety is popular among groundnut growers 
in Kerala* $h@ kernels of this variety nave an oil content 
of 49fi«
2* 9MW-9

It is a high yielding bunch variety having seed 
dcrasancy and maturing ia 105 to 110 days* It is suitable 
for Both minted and irrigated conditions* ftie main atom 
ia ©reet* aediira tall, light purple, hairy, trith non-branching 
primary branches* i’he pods are small in size and one to 
two seeded# fhe kernels have an oil content of 51*4^#

If. Seed materials*
The seeds of varieties ITff-2 and Sp!f-9 were obtained 

tsom the Regional Oilseeds 'Srperinent Station, findivanam,
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familnadu. fhe germination of ffff-2 and Ii!7-9 were tested 
and found to be 99*5 and 971 selectively,

7. mnnsea and fertilisers,
A uniform basal dressing of cattle manure at the 

rate of 10 metric tonnes per hectare was given to all the 
plots, Ammonium sulphate, superphosphate and muriate of 
potash were used as sources of W, P and K respectively. A 

uniform dose of nitrogen at th© rate of 10 lcg/ha was given 
as basal dressing, Phosphorus and potassium were applied 
aa basal dressing in accordance with the treatments. Idme 
at the rate of 1 t/ba m s  applied at the time of flowering 
and aired with the soil by light hoeing as per package of 
practices recommendations of the Kerala Agricultural 
TJbiversity (Anon. 1976).

Ammonium sulphate analysing 20.3 per cent 1, 
superphosphate analysing 16 per cent muriate of potash
analysing 59.6 per cent KgO and cattle manure (dry basis) 
analysing 0.47 per cent Ilf, 0.26 per cent p and 0.32 per cent 
X were used.

Methods

I. layout and Design.
Th® trial m s  laid out in a 2 x 5^ factorial 

experiment with 2 varieties and 3 levels each of aEMi
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SgO, partially confounding PSL ia replication I and PIC2 in 
replication II,
Replicationsi 2

1 1 * fgeatsaent.3* 
a* Levels of phosphorus

1. % 50 leg P205/ha
2* Pt 75 kg P205/ha
3* % 100 kg P205/ha

b* Levels of potassium
1 . kQ 25 kg ICgO/ha
2* k, 50 leg KgO/ha
3. k2 75 kg Z^O/ha

e» Varieties
1, v1 1W-2

2. V2 fmf-3

d* treatment combinations
1. % ls0 * 1 7, P1 ^0 ▼1 13. W i
2. % te0 3 . P 1 k0 14. p2 fe0 ̂ 2
5* % V i 3* P 1 1 5 . Pg k i  V1
4 * % -1 2̂ 10* P i * 2 16. p2 kt v2
5# % 11. P i &2 V 1 17. %  k2 ¥1
6* % te2 ^2 12. P i k2 ^2 IS* P a  ks ws
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F!<» 2 LAY OUT Plan

BLOCK 1 BLOCK 2 BLOCK 3

p O * l V 2. * 1 * 0 * 2

P 1 * 0 V I P 2 K 2 V 2

po * . V |

p2 k 0v , P , K , V a

P0 * 2 V2.

P i K . v , ^ . K 0V2.

P o ^ o V , P, K ZV,

P2 K ,V 2 p2 k ,v (

p i K a V2 p0 k o v 2

P o K ^ V , P *  K 0 V ,

PZ K ©V2 P , K ZVZ

p , K 2.V , P0 K 1V2

P o K2.V2 P2 .K |*I

p . * o v i P o K a V i

p2 k ,v z p l K 0VZ

paKa.v * P|K>v 2

P0 * o v 2 P o K 0V ,

P | K | V t P2 .^ Z V /

2X3X3 FACTORIAL EXPERIMENT

Pa RTiallv Confounding PK in

REPLICATION I AND PKa IN

RePUCATION JL

replications - 2

TREATMENTS 
PHOSPHORUS

Potassium

p0 50 kg Paos/ha K0 25 l<g l«2o/ha

P| 75 kg Pa05/ha K , 50 kg kzo/ha

P2 lookgP2o5/ha 75 ^  kzO/ha

VARIETY

V, TMV- 2

V2 TMV - 9

g ro ss  p lo t  s ize  5 A- x 5 1 M

NET PLOT SIZE 4 95 X 4 6 M

BLOCK A BLOCK 5 BLOCK 6
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III. Size of plots.
Gross plot size - 5.4 m x 5.1 m
let plot size - 4.95 m x 4.3 m

2let area of a plot - 23.76 m

IT. Spacing.
22.5 cm x 15 cm 

7. Plant population.
lumber of plants per gross plot - 816
lumber of plants per net plot « 704

¥1. Field culture.
1. Preparatory cultivation

The experimental site y b s ploughed once with tractor 
on 6-11-1976. With the receipt of sufficient showers, the 
tillage operations were resumed and weeds and stubbles were 
removed. 5?he field was then laid in to blocks and plots as 
per experimental design, fhe plots were dug thoroughly to 
obtain a fine tilth and then levelled.

2. Manuring
The entire quantity of the manures and fertilizers, 

except lime, were given as basal dressing and thoroughly 
mixed with the soil. Lime was applied at the time of second 
weeding.
3. Seeds and sowing

The seeds were treated with ceresan 14 dust on 30”11**76
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and were inoculated with Rhisoblua culture eight hours 
after the fungieido treatment* The sowing was done on 
t-12-1976* germination was noticed on the third day. Gap 
filling was done on the seventh dap to secure a perfect 
and uniform stand of the crop.
4. After cultivation

She first round of inter©altivation was carried out 
on 20-12-1976 for weed control, fhe second round of inter- 
cultivation was given t© the crop m  9-1-1977 for loosening 
the top soil* followed by hand weeding and earthing up.
5. Irrigation

She crop was given weekly irrigations from the second 
week after sowing, except during the 12th week when there 
was sufficient rainfall.
6. Plant protection

a?here "were m  serious attack of any pests or diseases 
during the cropping period except the appearance of tikka 
leaf spots at the time of harvest. Prophylatic sprayings 
with fungicides and insecticides were given whenever 
necessary*
7. Harvesting

She crop started yellowing after 100 days and was 
harvested on 14-5-1977. To facilitate easy uprooting the 
plots \j@re given a flood irrigation the previous day.
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She observation plants were removed first, two boarder 
rows were harvested and separated* the remaining plants 
of the plot wore hand palled plotvise and removed to 
threshing yard* the pods were hand picked and the weight 
of pods and haulms recorded* the pods were then sun-dried 
and the weight recorded*

Observations Recorded

the characters studied and analysis carried out are 
as follows:
A. Bioiaetrio observations.
1. Height of plants

Sen plants from each plots were selected at random 
and tagged, Eh© height of central shoot from th© hypocotyle 
to the terminal bud was measured in centimetres and the 
average height per plant was worked out and recorded.
2* lumber of branches per plant

fhe number of primary branches seen on each of the 
tea observation plants were counted and the average number 
per plant was worked out and recorded.
3. Humber of leaves per plant

Eh© number of leaves of the observation plants were 
recorded and th© average number of leaves per plant was then
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iimrked out and recorded#
4# Average weight of root nodules per plant

2his observation was recorded three times, the first 
at 30 days after sowing, the second at 60 days after sowing 
and the third 90 days after sowing* five plants were 
selected at random from the inside hoarder rows of each 
plot* the plants were dug oat at asyuniform depth of 
approximately 40 cm# She roots of the plants were washed 
and cleaned with the help of a soft hair brush to remove 
soil particles# 2he nodules wore carefully removed from 
the roots and oven dried. She weight of the nodules per 
plant was then worked out and recorded.

5* Humber of days taken for flowering
She number of days taken for floweing m s  recorded 

for all the observation plants and the average number of 
days taken for floyo-ring was then calculated and recorded#

6# lumber of pegs formed per plant
She total number of pegs formed ia the observation 

plants were counted and the number of pegs formed per plant 
was then calculated and recorded#
7* Humber of mature pods per plant

She number of mature pods seen on the observation
plants at the time of harvest were counted and the average



39

number of nods per plant was recorded.
8* Percentage of pegs developed in t© mature pods

From the data of total number of pegs formed and the 
total number of pods developed per plant the percentage of 
pegs to mature pods was worked out.
9* Average weight of mature pods per plant

The mature pods were removed from the observation 
plants and oven-dried at ?0°0 for 15 to 18 boars until 
constant weight was attained, The dry weight of pods per 
plant was then worked oat*
10* field of pods per hectare

Weight of pods per plot was recorded after completion 
of plucking* Samples of approximately one kg were dram from 
each plot and accurately weighed. These samples were labelled 
and dried in sun fox' five days. Drying was continued bill 
constant wight was obtained* Tae actual yield per plot m s  
worked out on the basis of th© dry weight and the yield of 
pods per hectare m s  then calculated and recorded*

1 1 * field of haulm
The total weight of the haulm obtained from each plot 

after separation of pods was recorded* The yield of haulm 
per hectare was calculated from this data.
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12* Percentage of two seeded pods
A random sample of pods was taken from each plot*

Single seeded and two seeded pods were separately coasted 
and the percentage of two seeded pods were calculated.
13* lattwal test weight of pods

O m  litre of pods was measured from the pods obtained 
from each plot and their weight recorded.
14* Weight of 100 pods

Samples of 100 two seeded pods were randomly drawn 
from each plot and their weights were recorded*
15* Weight of 100 kernels

This was obtained hy weighing 100 randomly separated 
kernels from each plot*
16. Shelling percentage

One hundred gram of pods wore randomly drawn from each 
plot decorticated and the weights of kernels were recorded 
and expressed as percentage.
B* Chemical Analysis*
1* Hitrogen content of haulm

fhe percentage of nitrogen in haulm on dry weight 
basis was estimated by raier o**kjeldahl method (Jackson, 136?).
2. litrogea content of kernels

fhe kernel samples were analysed for their nitrogen 
content by micro-»k3eldahl*s method.
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5. Nitrogen content of shell
2he shell samples were analysed for tneir nitrogen 

content by micro-kj eldahl* s method*
4* 1‘otal uptake of nitrogen by plants

Fro® the nitrogen content of haulm, kernel and shell 
the total uptake of nitrogen was then worked out.
5* Phosphorus content of plants

2he plant samples were analysed for their phosphorus 
contents by colorimetric method and recorded ia percentage.
6. Phosphorus content of kernel

2he samples of kernel from the observation plants 
were analysed for their phosphorus concent by colorimetric 
method and the percentage of phosphorus was recorded*

7* Phosphorus content of shell
She shell samples were analysed for their phosphorus 

content and recorded in percentage*

8. fetal uptake of phosphorus by plants
She total uptake of phosphorus was worked out from 

the phosphorus content of haulm* kernel and shall and 
recorded as kg of PgO*- per hecrare*
9, Potassium content of haulm

She plant samples were analysed for taeir potassium 
contents by flamo photometer method and expressed in percentage.
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10* Potassium content of kernel
l‘ha percentages of ootassium in kernel samples were 

analysed by flame photometer and recorded*

1 1 * Potassium content of shell
Tjg& shell eaaples were analysed for tneir potassium

content by flame photometer and recorded,

1 2 * total uptake of potassium by plants
From the percentage of potassium in the haulm, kernel 

and shell the total uptake of potassium by the plants wore 
then worked out in leg *Co0 per hectare,
13* Protein content of kernel

STom the nitrogen content of kernel samples the 
protein content was then worked out and recorded*
14* Oil content of kernel

She oil content of kernel of each sample was then 
estimated gravimetrically by cold percolation method 
(iSartha and Sethi, 1957).
9* Statistical Analysis*

Bata relating to different observations were analysed 
statistically following the methods of Fe&erer (1963).
*2he data on the percentage of pegs developed into mature 
pods and the percentage of two seeded pods were analysed 
after angular transformation. Important correlations, 
response functions and economics of manuring were worked out*



RESULTS
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r e s w s s

The data relating to various biometric observations 
and chemical analysis were statistically analysed and tn© 
results are presented below*

A* Growth Characters
1• Height of plants at maturity*

fhe data on height of plants at maturity have been 
analysed and the analysis of variance table is given ia 
Appendix III* fhe mean heights of plants at maturity are 
presented in fable 1*

fhe mean values show that the phosphorus levels of 
75 teg and 100 teg PgO^ per hectare increased the height of 
riants with respect to th© lowest level, fhere was a 
difference of 5»? cm in the height of plants between the 
highest and lowest levels of ?2% *

Potassium also increased the height of plants 
significantly, eventhough the difference between the higner 
levels of 50 teg and 75 teg SgO per hectare was not significant*

fhe difference in height between the varieties was 
not significant* But the mean height of fi€V-9 was 1*06 cm 
more than that of
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fable 1* ffeaa height of groundnot plant at mturity (om)

fMf~2 TMV-9 :ieaa

50 25.25 26*57 25.90
B205 kg/im 75 29.05 29.90 29.43

100 51.10 32.10 31.60

25 25.7? 27.28 26.53
KgO kg/ha 50 29.55 29.55 29.55

79 30.O7 51.73 30.99

Mmm 28.46 29.52

?2 %
50 75 100 Mean

25 23.18 26.05 50.35 26.53
ICQ kg/ha 50 26.08 30.60 31.98 29.55

75 28.45 31.78 32.48 30.99

Mean 25.90 29.48 31.60

G.D»(0a05) fo r  levels o f $  or K » 1.45
0*D*(0.05) for variety «* 1.19
C .i).(Q .05) fo r  oombiaatloa o f

i? aa& £ a 2.51
0*2).(0.05) for ooabtefclona of

f m d  JP as? V and, K « 2.05
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2* Humber o f branches peg o la n t*

th e  number of prim ary branches recorded a t m aturity 

has been analysed and the a n a ly s is  o f varian ce  I s  g iv e s  in  

Appendix IT* fb e scan va lu es are presented in  ta b le  2*

the r e s u lt s  shot? th a t none of the treatm ents had any 

s ig n if ic a n t  in flu en ce on branching.

3* lumber of lea v es  per plant*tmmnn\iSftnn»w mamiwgn, ingaaMifctfiu.*,

th e  number of leaves per p lant a t m aturity has been 

s t a t is t ic a l ly  analysed and the a n a ly s is  of variance i s  

given  in  Appendix V* the  mean number o f lea v es per plant 

i s  presented in  fa b le  3*

I t  shows that phosphorus and potassium  p rogressively  

increased th e number o f lea v es per p la n t. But s ig n if ic a n t  

d ifferen ce  in  the number o f lea v es  m s  found only between 

th e  h ighest and lowest le v e ls  o f iPgÔ *

Potassium le v e ls  o f 50 teg and 75 teg KgO per hectare  

s ig n if ic a n t ly  increased  the number of lea v es per p la n t over 

25 teg KgO per hectare* Here, th e d ifferen ce between the  

higher le v e ls  was not sig n ifica n t*

th e v a r ie t ie s  did not show any s ig n if ic a n t  d iffe re n ce  

w ith  resp ect to  t h is  character.

2he weights o f root nodules per p lan t taken during  

th ree  sta g e s, f i r s t  on the 30th day, the second the 60th 

day and the th ird  on the 30th day a fte r  sowing, have been
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fabl© 2m Mean number o£ teanehee per groundnut plant

ffff-9 ilean
50 4.75 5 .68 5 .2 2

®2%  fes/fea 75 5.15 5.67 5.40
100 5.17 4.92 5.05

25 4.68 3.07 4.SS
K20 isg/ha 50 5.13 5.52 5.35

75 5.18 5.68 5.43

Mean 5.02 5.42 jw.S.

Pg03 k g /b n

50 75 10 0 Mean

25 4.75 5*20 4.68 4.38
KgO Icg/iia 50 5.25 5.38 5.43 5.35

75 5.65 5.63 3.03 5.43

Mean 5.22 5.40 5.05 & #s*

MmSm -  l o t  s i g n i f i c a n t
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2&b3.e 3. Hean mmbmt of leaves per groa&imt plant

?2%  feg/to

3JIW-2 fi«T«9 ifean

50
75

100

55.S3 
62.33 
65.50

59.50
61.17
65.17

57.67
61.75
65.34

25 56.83 56.50 56.67
itgO icg/ba 50 61.83 63.83 62.85

75 65.00 65.50 65.25

Mean 61.22 61.95

P205 kg/ha

5© 75 100 Uean

25 52.75 57.75 59.50 56.67
%20 icg/ba 50 58.50 61.75 63.25 €2.83

75 61.75 65.75 68.25 65.25

neaa 57.67 61.75 65.34

O.D.(0.953 for lovels of P or )£ « 4.10
G.ii.(G.05) for variety o 3*35
0.B.C0.05) for combination of

P and £ « 7.10
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separately analysed and the analysis of variance are 
furnished in Appendices ¥Jf VII and ¥111# fhe corresponding 
mean values are presented in fables 4» 5 and 6. It is seen 
from the results that the effect of phosphorus alone on the 
if/eight of root nodules per plant was significant at all the 
stage©, fhe highest level of 100 kg per hectare signi
ficantly increased the weight of root nodules over 75 teg 
and 50 kg on the first and last observations# At 60th day 
after sowing the weight of root nodules by the level of 
100 leg PgOjj per hectare was significantly increased over 
that of 50 kg PgOj- per hectare#

fhe effect of increased levels of potassium on nodule 
weight was not significant during all the stages# Similarly 
there was no significant difference ia the weight of nodules 
between the two varieties in any of the three stages of 
observation*
5# ITumber of days taken for flattering.

fhe data on the number of days taken for first 
flowering have been analysed and the analysis of variance
is gives in Appendix IK# fhe mean values are presented in 
fable 7*

fhe results show that all the treatments have 
influenced the time taken for flowering. As the phosphorus 
levels were increased from 50 to 100 teg BgOg per hectare
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fable 4. Mean weight of aodalaa? tissue peg groundnut plant 
(mg) (1st stag© «* 30th day after sowing)

tm ~2 Si€¥~9 Mean

50 23.53 25.53 24.53
P203 kg/aa 75 24.17 24.83 24.50

too 28*00 26.1? 27.09

25 24.00 26.00 25.00
KgO kg/ha 50 24.35 24.00 24*1?

75 27.17 26.35 26.75

Tim n 25.1? 25.44

PgÔ  kg/ha
50 75 100 ?feaa

25 21.25 25.00 23.75 25.00
KgO kg/ha. 50 23.50 23.50 25.50 24.17

75 28*25 25.00 27.00 26.85

Sfean 24.33 24.50 27.09

0.i3*{0*05) for levels of I? or X » 2*5?
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faoXe 5* Mean weight or nodular tissue per groundnut plant 
(iag) (2nd stage » 60t& lay after sewing)

f205 Isg/Ha,

M - 2 t m-s Mean

50
75

10 0

41.85
44.67
51.17

45.17
47.17 
50.83

42.50
45.92
51.00

35 45.50 46.50 46.00
SpO kg/ba 50 45.50 45.33 45.42

75 46*67 49.33 48.00

rieaa 43.89 47.06

2?g% kg/ha
50 75 too Mean

25 40.75 45.00 52.25 46.00
K?0 Isg/lm 50 42.50 44.50 49.25 #5.42

75 44.25 43.25 51.50 48.00
Mean 42.30 45.92 51.00

0*B.(0.05) for levels of 1 op K » 5*51
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Sable 6# Emm weight of aoialar tlosae per groundnut plant 
(tag) (3rd stage ** 90th day after sowing)

tm~z SIW-9 Ifeaa

50 49.00 49.33 *9.17
P?05 Icg/ba 75 51.53 51.50 51.42

100 53.83 54.50 54.17

23 50.33 50.67 50*50
ICgO kg/hsi 50 51.83 52.67 52.25

75 52.00 52.00 52.00

Sloan 51.39 51.78

gg05 feg/fea

50 75 100 Mean

25 46.25 51.75 55.50 50.50
kg/h& 50 50.30 51.50 54.75 52*25

75 50.75 51.00 54.25 52.00

rfea a 49.17 51.42 54.17

O.B*(O.05) for loyels of I op £ » 2.16
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there wore significant redaction in the number of days taken 
for first flowering*

Similarly potassium levels also significantly decreased 
the time taken for flowering, and the minimum number of days 
taken « s  for 73 leg £gO per hectare. The combination of 
tOO kg Pg05 and 75 kg SgO O * ^ )  significantly reduced the 
number of days taken for flowering to the minimum, while the 
combination of 50 kg PgO,- and 25 kg KgO <PQ1Ĉ ) has taken the 
maximum number of days.

She number of days taken for flowering by M¥»3 was 
significantly aigher than that by f£r€?-2*

B. field and field Attribute©

1 , lumber of pegs formed per plant.
She data on the total number of pegs formed per plant 

have been analysed and the analysis of variance is presented 
in Appendix I. She mean values are furnished in fable 8.

fhe results show that the levels of phosphorus and 
potassium as well as varieties have significantly influenced 
the formation of pegs. Higher levels of phosphorus increased 
the number of pegs formed per plant over the respective 
lower levels. At 100 kg the pegs produced per plant 
was maximum (24.10).

Similarly higher levels of potassium increased the
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fable 7. lean naaoer of dajrg takes for £ lowering of groandnoi

#205 &s^im 

jCgO feg/taa

fffF-2 OT-9 Ifean
50 23.13 24*25 23.69
75 22*52 23,65 23*09
I00 22.13 23.06 22.53

23 23*03 23.85 23.44
50 22,52 23,57 2^,05
75
•WWW3SBS®*SKftatoStt.

22.23 23.52 22*83

fleaa 22,53 23*65

V * teg/to
50 75 100 ileas

25 24,25 23.43 22.65 23.44
•£gG kg/ha 50 25.60 22.93 22,60 23.05

75 23.23 22*90 22.50 22.38

?2saa 23,69 23.09 22.58

0*f)*{0*055 f02? levels of p or & „ 0.15
G*3»(0*05} for mriotj' » 0*120,D.(0.05) for combinations ©f

f and ? or 7 and S » 0*21
0*0.(0*05) for combinations ofP and K *3 0*26
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fa b le  8* Tfc&a mrnhew o f pegs formed per groundnut p lant

i?a o 5

KgO kg/taa

fJ«fW2 2?M?-9 iSean

50 11.77 13.42 12.60
75 16.65 19.67 18.26

100 22.22 25.97 24*10

25 14.27 16.80 15.54
50 17.25 20.25 13.75
75 19.12 22.20 20.65

Mean 1 6 . 8 3 19.75

Pg05 feg/ba

K g O  l e g / h a

50 75 100 Ileaa

25 10.40 15.20 2 1 . 0 0 15.54
50 12.43 19.33 24.45 18.75
75 14.90 20.25 26,03 20,66

Bern 12.60 1 8 . 2 6 24.10

(?»B*(0*05) f o r  l e v e l s  o f  jp o r  T  

0 * J .^ 0 . 05) f o r  v a r i e t y  
0 *3}#(O*Q5 ) f o r  o o ra b in a 'c io a  o f

P and K
Q*D.(O.Q5) fo r  -soabinations of 

? and P or ? and I

53  1  * 0 4

«  0 . 8 4  

»  1 . 7 3

« 1.45
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number of pegs formed per plant and the differences betimes. 
the levels 25 kg# 50 kg and 75 leg K^O per hectare were 
significant.,

She number of pegs produced by the variety f JSV-9 was 
significantly higher than that by $n?**2#

2# lumber of mature nods per plant*
Th© data on the number of mature pods per plant at 

harvest were analysed and the analysis of variance table is 
given in Appendix XI, The mean number of pods per plant ia 
furnished in Table 9.

It is seen from the results that higher levels of 
75 kg and 100 kg PgO^ per hectare gave significant increase 
in the numb®? of pods per plant over the level of 50 kg fgOj- 
per hectare. Bat there was no significant difference between 
the higher levels.

Potassium levels of 50 kg and 75 kg XgO per hectare 
also significantly increased the number of pods per plant 
and the maximum number (7,91} was produced by the level of 
75 kg iCgO per hectare,

Tn?«9 produced a higher number of pods (7.S3 pods 
per plant) than that of TMf-2 ( 7 . 0 3 ) ,

5. Percentage of o@mb developed to mature nods.
The data on percentage of pegs developed to mature 

pods were analysed after angular transformation and the
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Sable 3* Mean number of mature pods pea? grouadnat plant

fm->2 Kean
50 6*48 7.23 6*86

^2°5 75 7.35 8 ,12 7.73
100 7.43 8.15 7.79

25 6,62 7.40 7.01
XgO leg/ha 50 7.18 7.75 7.46

75 7.45 8.37 7.91

Mean 7.08 7.83

# 2 %  kg/ka
50 75 100 Mean

25 6.03 7.58 7.43 7.01
XgO icg/im 50 7.00 7.53 7.80 7.46

75 7.55 8.03 8.15 7,91

Mean 6.86 7.73 7.79

O.0.(G.O5) for levels of P or S « 0.43
O,0.(O.O5) for variety n 0.37
0,B*(o.O5) for combination of

P and X « 0.73
0*1.(0.05) for combination of

V and P or 7 and X » 0.60
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analysts o f variance table is presented is Appendix XII*
She Mean values are furnished in fable to*

$he effect of phosphorus was significant and the 
maximum percentage %ias recorded by the lowest level of 50 leg 
PgOg per hectare. As the level of phosphorus was increased 
the percentage of pegs developed to future pods significantly 
decreased and the minimum percentage was recorded by 100 leg 
BgOg per hectare,

fhe effect of potassium m u  also similar to that of 
phosphorus* Potassium at the rate of 50 kg and 75 leg K^O 
per hectare significantly reduced the percentage of mature 
pods over 25 kg K^Q per hectare, Bui; the difference between 
50 kg and 75 leg XgO per hectare was not significant,

She varieties lnf?~2 and I3CT-9 had no significant 
difference in percentage of pegs developed to mature pods,
4, Weiafat. of mature rods per plant,

fhe data on the average weight of mature pods per 
plant were analysed and the analysis of variance Is furnished 
ia Appendix XXII. the mean values are presented ia fable 11, 

®he effect of phosphorus m s  significant ia both 
the higher levels and the maximum weight was recorded by 
100 kg fgOg per hectare.

Higher levels of potassium significantly increased 
the weight of mature pods, She highest level® 75 kg KgO per
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Sable 10* Percentage of pegs developed to mature pods 
Taft or angular transformation)

SW-2 SfflT-9 Mean
50 48*26 47.66 47*96

?2%  kg/*» 75 41.98 40.03 41.01
100 35*54 54.17 34*86

25 44*01 45.48 43.75
i£g0 Icg/Iia SO 42*17 59.32 40.75

75 59.60 39.05 39.33

Mean 41*95 40.79

Pg05 kg/ha
SO 75 100 fleas

25 49.57 45.02 36.61 43.75
SgO leg/ha 50 48*93 38.92 34.39 40*75

75 45.39 39.07 33.52 39.33

Mean 47.96 41.01 34*8^

0.M0.05) for levels of P or S * 1*99
0*0*(0*05) for variety » 1*62
O,0.(0*05) for eoabinatian ofP a M  I£ a 3*43
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Sa’ol© 11* M a n  weight of mtoro pads per plant (g)

i*205 ^g/ha

ftf¥-2 «W-9 Maas
50
75

100

5*65
6.56
6*63

6*13
6*97
7*30

5.91
6.67
6.97

25 5*61 6.32 5.97
LO leg/ha 50 6*52 7.00 6.76

d. 75 6.49 7.13 6.81

ifeaa 6.21 6.82

2*0- isg/te
50 75 100 Mean.

25 4.96 6.05 6.83 5.97
KgO Isg/ha 50 6.21 6.93 7.14 6.76

75 6.54 7.01 6.89 6.81

Heats 5*91 6.67 6.97

C.0.CO.05) letolB tf ? « 1  * f\3£>
Q.B.CO.OS) t o  farietjr « 0*22
0.13*(0*05) tor combination of

B awl % » 0.48
O.B.(O.Q5) tor combination of¥ anti 3? or V and K a 0*59
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hectare, recorded the highest weight bat it was on par with 
50 kg KgO per hectare. She maximum weight of pods per plant 
(7*14 g) was obtained by the combination of 100 kg P2° 5  and 
50 kg KgO per hectare.

224?»9 produced significantly higher weight of mature 
pods per plant over fMV-2.
5. field of nods per hectare.

She data on the yield of pods per plot were analysed 
and the analysis of variance table is given in Appendix IXV. 
2he mean values of pods per hectare are presented in Sabi® 12.

She results show that the yield of pods increased by 
different levels of phosphorus and potassium. Higher levels 
of phosphorus significantly increased the yield of pods 
over the level of 50 kg P2°5 per hectare. She maximum pod 
yield (2014.09 kg/ha) was obtained by 100 kg P205 per hectare 
but was on par with the yield of 75 kg per hectare.

Potassium at higher levels significantly increased 
the yield of pods apta 75 kg Kg0 per hectare, fhe differences 
between the levels were significant. KgO at 75 kg per hectare 
produced a maximum yield of 2023.15 kg pods per hectare* 

fh© variety $ff?~9 %b s found to be significantly 
superior to 2HV-2 in the production of pods per hectare 
with, an average yield of 1999.59 kg compared to 1802.63 kg 
of the latter.
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Sable It* Yield of groundnut pods per bee fear© (leg)

Sf~2 fHf-9 Sfeaa

50 1659*51 1792.93 1726.22
?g05 kg/be 15 1848.90 2077*02 1962.96

100 1899*41 2128*77 3014*09

25 1674.24 1855*22 1764*73
SgO kg/fes 50 1852.91 1998.32 1915.62

75 1901.09 2145.20 2023.15

iieaa 1802*68 1999.53

ff205 fcg/ba
50 79 100 Uea n

25 1464.65 1833*02 1934*95 1764.73
Eg0 kg/ha 50 1776.09 1961.28 2007.57 1915.62

75 1936.03 2091*75 2041.24 2023.15

limn 1726.22 1962.96 2014*09

C.J).(0.03) for levels of P or K * 90.91
0.JM0.05) for variety ** 74*25
0,0, (0*05) for cojsbiaatioa ofP and £ « 128*57
C,D,(0*05) for combinations ofV and F «  f and K « 157*46
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6. YieM of haulm per free tare.
fiae yield of haulm per hectare was analysed and the 

analysis of variance table is presented in Appendix XV. She 
mean values are shown in Sable 15,

Phosphorus at 100 leg per hectare significantly 
increased the yield of haulm over 75 kg and 50 kg PgOg per 
hectare. Ihe yield of haalj due to application of 75 kg 
PgOej was significantly superior to that of 50 kg PgO^ per 
hectare.

3?he increase in the yield of haulm by potassium
application was found t© be upto 75 kg KgO per hectare, fhe 
differences in yield were significant between all the throe 
levels of potassium.

®h@ yield of haulm of variety 2W -9 uas significantly 
higher to that of
7* Percentage of two seeded nods.

ffee analysis of variance for the data is given in 
Appendix X?I. fhe mean values are presented in fable 14.

lone of the treatments had any effect in the percentage 
of two seeded pods.
8. lateral test weight,

$he data on the natural test weight of pods ia gram 
per litre were analysed and the analysis of variance table 
is given in Appendix Xfll. ®he mean values are presented ia 
fable 15.
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fable 15* field of groan&ntzt teoln (kg/ha)

f!f?-2 TM~9 leas
SO 3911.13 4344.27 4127.94

3?g05 kg/ha 75 4452.66 4958.75 4695.70
100 4569.44 5293.35 4931.59

25 3342.59 4363.21 4103.11
EgO fes/ha 50 4476.35 4932.66 4704.96

75 4593.35 5300.08 4946.97

Heaa 4304.29 4365.32

2gOg kg/ha 
50 75 100 riean

25 3347.22 4212.12 4749.57 4103.11
EgO kg/ba 50 4236.29 4348.74 4963.43 4704.96

75 4740.32 5025.25 5075.75 4946.97

ifeaa 4127.94 4695.70 4951.33

0*33.(0.05) for levels of P or S « 223.75
C*2>«(0«05) for variety « 186.740.i).(0.05) for eoabinatiaa ofF and 2 « 596.25O.D»(o.05) for combinations ofV a m  P ®  ? and 2 a 323.54
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f a b le  1 4 .  P ercentage o£ 2 seed ed  pods ( a f t e r  an gular  transformation)

2W-2 Mean
50 69.50 69.23 69.27

?2°5 75 72.27 63.73 70.50
100 71.40 70.51 70,95

25 63.61 67.37 63,24
KJZ &s/Ua 50 72.63 70.32 71.50

75 71,63 70,28 70.33

fieaa 70.99 69.49 s.s.

$2q 3 fcg/fra
50 75 100 Mean

25 63.49 67.27 69.38 68.24
Kj>0 kg/te 50 71.30 71.23 71,37 71.50

75 63.03 73.01 71,31 70,33

fleaa 63.27 70.50 70.95 I.S*

I„3* - lot signifieant
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fable 15* Natural test weight of pods la grams per litre

kg/ha

risan
50
75

to o

263*33
264.83
272*17

243*33
257*33
266*50

256.53
261*17
269.33

25 250.00 243.1? 249.53
IgO k g/im 50 270.69 261.67 266.1?

75 273.33 262.33 271.08

Mean 266.67 257.33

V s kg/ha
50 75 100 lean

25 243.50 253.O0 272.25 249.58
KgO kg/te 50 260.75 266.25 271.50 266.17

75 264.75 284.25 264.25 271.08

Mean 256.33 261*1? 269.33

Q.B*(0*O5) for levels of P or K ® 7.36
G*0.{Q*05) for variety * 6.42
0*9»(0*05) for combination ofP and K ® 13*63
G.B.CO.05) for combinations of

f  and I  03? I  and £ » 11.13
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®h© rosults show that effects of variety, phosphorus 
and potassium were significant, Phosphorus level of 100 teg 
Pg% Pe2? hectare significantly increased the natural test 
weight over the levels of 75 teg and 50 teg PgO^ per hectare 
which in turn were nob significant among themselves,

Potassium application progressively increased the 
natural test weight and showed significant differences at 
50 teg and 75 teg ICgO per hectare, Bus the difference between 
50 teg and 75 teg XgO per hectare was not significant.

fM¥-2 was found to nave significantly higher test 
weight than that of 1W-9,
9* Weight of 100 coda.

She analysis of variance table for 100 pod weight is
given in Appendix XfJlt and the mean values are presented 
ia Sable 16,

She two higher levels of phosphorus gave significantly 
higher 100 pod freight \$ien compared with the lowest level 
of 50 teg PgQj- per hectare. But th© difference between 
75 teg and 100 teg Pg0^ per hectare was not significant.

Similarly potassium also increased th© 100 pod weight, 
KgO at the rat© of 50 teg per hectare gave the highest 100 
pod weight and was significantly higher to that of 25 teg 
KgO per hectare. However, the difference between 50 teg and 
75 teg i£gO per hectare m s  not significant.
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She hundred pod weights of the two varieties were 
not significantly different#
10* Weight of 100 kernels.

She data on 100 kernel weight wore analysed and the 
analysis of variance table is furnished in Appendix XIX. 
fable 17 presents the mean values.

It is seen that phosphorus levels of 75 leg and 100 kg 
PgOg per hectare significantly increased the weight of 100 
kernels over that of 50 kg PgO^ per hectare* But the 
difference between the higher levels was not significant.

Applications of potassium at the rates of 50 kg and 
75 kg KgO per hectare increased the 100 kernel weight over 
that of the level of 25 kg XgQ per hectare. Here also the 
difference between the two higner levels was not significant.

fhe 100 kernel weight of f!W-2 was significantly 
higher than that of
11. Shelling percentage.

fhe Appendix XX furnishes the analysis of variance 
table foe the shelling percentage and the fable 18 presents 
the mean values of the data.

Phosphorus and potassium showed no effect on the 
shelling percentage *hil© the variety gave significantly
higher shelling outturn over fMV-9.
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Sable 17* Heaa weight o f  too kernels ( g )

f  f f l -Z fI!¥-9 lean

50 54.33 34.00 34.17
f2°5 75 55.32 35.50 35*71

100 36.17 35.25 35*71

25 34.42 33.92 34*17
S«0 kg/ta 50 36*03 35.42 35.75

75 35*92 35.42 35.67

Kean 33*47 34*92

feg/ba

50 75 100 Mean

25 33*25 34.38 34.88 34.17
KgO feg/ba 50 34*88 35.83 36.50 35.75

75 34.38 36.83
i i i ■ v

35.75 35.67
!!©aa 34.17 35,71 35.71

0.3.(0,05) fas levels of P oar S » 0.61
0*B,(0.05) for variet/ » 0 .5 0G,J5.(Q«05) for combinations of

£ and & *> 1.06
S.D.(0,05) for combinations of

f  a n !  B o r  ¥  and £  «  0 .8 6
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fable 18* SijeXlia^ p&®estate

$tl¥«*2 2H?~9 fleas

50 74.53 73.1? 73.75
P2 % 75 74.75 74*17 ?a *46

100 75*25 74*35 74.79

25 74*53 73.33 73.83
ZJ) lcg/ba 50 74.50 74.25 74.33

75 75.50 74.08 74.79

fleas 74.78 73.89

ffgOg teg/ha

50 75 100 lleas

25 72.75 73.50 75.25 73.35
leg/Ha 50 74.00 74.75 74.30 74.38

75 74.90 75.13 74.75 74*79

Mean 73.75 74.46 74.79

0*2).(0*05) texs muiet/ *» 0*84
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G* Quality factors

1 • Bfoteln eontent of kernels*
She analysis of variance table for the data is given 

in Appendix XXI and the corresponding mean values are 
presented in fable 19*

It is seen that phosphorus levels significantly 
increased the protein content of kernels and a maximum 
protein content of 27*24 per cent was recorded by 100 kg 
PgGjj per hectare.

On the other hand, higher levels of potassium 
evidently affected the protein content of kernels* fhe 
highest protein content of 26*99$ was observed in plots 
receiving 25 kg Kg0 per hectare,

SH7-2 had a significantly higher percentage of 
protein content than flW-9,
2* Oil content of kernel,

fhe data on oil content have been analysed and the 
analysis of variance table is given in Appendix XXII* f he 
fable 20 presents the mean values.

It is seen from the mean values that phosphorus had 
no significant influence on oil content of kernels, fhe 
oil content m a  significantly increased by the higher levels 
of potassium and the highest percentage of oil (50*45) was
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J?205 leg/ha

K20 kg/ba

50 75 100 Mean

25 26.49 26.86 27*61 26*99
50 26*38 26*64 27*16 26*73
75 26,05 26.45 26.94 26.4?

fleam 26*30 26.64 27.24

*£*(0*05) f o r  levels of P os? £  «  0*12
«B*C0.05) for m si e n j  « 0*10
*u„(0*05) for eonbijmtxono of

P and K © 0*22
0*0*(0.05) for eonbinafciGiis off and f  or f  and £ © 0*19
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fable 19# a?0t@£n ooate&t ia Israel (percentage)

f m ~ 2  f M - 9  Fleam

50 26*29 26*51 26#50
P205 kg/ha 75 26.72 26.56 26,b4

100 27.37 27.10 27.24

25 27.03 26,90 26.99
K20 kg/Sm 50 26.31 26.64 26,73

73 26,49 26,45 26,47

Mesa 26,79 26,66
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fstole 20# O il ooatemt in  kernel (percentage)

f J ? - 2  r a - 9  M e a n

50 43.43 50.88 49.66

P2°5 l£s^to  75 43*5S 50,90 49,74
100 43.27 50.90 49.54

25 43.37 50.15 49.01
Cg0 kg/ha 50 43.12 50.83 #9.50

75 49.30 51.55 50.43

Mean 43.43 50.86

I a0 kg/lm

Po°E?,fat»_

50 75 100 Mean

25 43.88 49.05 49.10 49.01
50 49.53 43.45 49.53 43.50
75 50.93 50.73 43.98 50.43

Mean 43.66 49.74 49.54

C„jD.(Q*05) fo r  J e w e l s  of i? or K  a  0*430,0.(0*05) for variety a 0*30
#*««{o»05) fo r  oaaoIaatiGna of

¥ and V or ¥ and £ ® 0 .58
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ElflT-9 recorded significantly more oil percentage 
than flW-2. She content of oil in ffHT-9 « s  notably Higher 
than that of IHJT-2 even with the lowest levels of p and K 
applications,

13. Chemical Composition and Uptake of Hutrients

1 • nitrogen content of naulm.
The percentage nitrogen content of haulm m s  analysed 

and the analysis of variance taole is presented in 
Appendix XXIII, fhe mean values are shown in fable 21 •

It is soon from the analysis that there m s  signifi
cant difference in the nitrogen content due to variety, 
phosphorus and potassium,

Hitrogen content la haul a m s  significantly higher 
with 100 kg PgGs- per hectare and was significantly acre than 
that of the lower levels. But it m s  noticed that the 
difference between the levels of 75 kg and 50 kg per 
hectare was not significant*

Higher levels of potassium progressively increased 
the nitrogen content in haulm and fcho maximum was reached 
at the highest level of KgO.

•PHVy? ©bowed significantly higner nitrogen content in 
hauls than that of tOW-2.
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Table 2 1* liteogen content in aaula (percentage)

®M?~a SMf-9 Flea a
50 1.63 1*67 1.65

2*2%  kg/ha 75 1.64 1*68 1.66
100 1.89 1.92 1.^1

25 1.63 1.71 1.6?
120 Icg/fia 50 1*7? 1*77 1.75

75 1*79 1.30 1*80

W mn 1.72 1.76

PgO^ kg/ha
50 73 100 Mean

23 1,57 1.53 1*06 1*67
Kg0 kg/L* 50 1,67 1.67 1.90 1.75

75 1*72 1*72 1,95 1.80

1.65 1.66 1.91

CU)J„(0.O5) for lovols of P or £ © 0*043
0*0,(0,05) for variety © 0*037
U.~u<0«05) for cofflbinatlone of

P and iC « 0.078
0*ii*(0.05) for eoaMnatioas of

V ana P or ¥ and 1C © 0.063
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2. Hitrogen contest of shell.
She analysis of variance table is given in Appendix

XXIX and the mean values are presented in fable 22*
It is seen that the nitrogen content of shell was 

affected by the levels of phosphorus and potassium. Though 
phosphorus levels progressively increased the nitrogen content 
of shell* only 100 leg per hectare showed a significant 
difference over the lower levels*

‘I’he graded levels of potassium were found to decrease 
the nitrogen content of shell* A maximum nitrogen content 
m s  found with 25 kg Kg0 per hectare which m s  significantly 
higher than those of 50 leg and 75 kg KgO per hectare*

fhere m g  so significant difference in th© nitrogen 
content of shell between the varieties,

5* Hlferogen content of kernels.
fhe data on the nitrogen content of kernel have oeen 

analysed and the analysis of variance table is presented ia 
Appendix XXV* flie corresponding mean values are furnished 
in Table 23*

It is seen that the higher levels of phosphorus 
significantly increased the nitrogen content of kernel*

On the other band* potassium application at higher 
levels significantly decreased the nitrogen content of kernel 
over the lowest level. A maximum nitrogen content; was 
observed at the level of 25 kg Xg0 per hectare.
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‘faille 23. nitrogen content in koras! (percentage)

riT-2 !£ I¥~9 ne&a
50 4*21 4.21 4.21

PgOg Itg/lm 75 4*23 4.23 4.26
100 4.53 4*34 4.36

23 4.33 4.30 4.32
i£gO fes/ha 50 4.29 4.26 4.28

73 4.24 4.23 4.24

4.29 4.27

*tm
'z-Jtia

50 75 100 rfean

25 4.24 4.30 4.42 4.32
IC?0 'Cg/lm 30 4*22 4.26 4.35 4.28

73 4* 17 4.23 4.31 4.24

ITean 4*21 4.26 4.36

0.U.(0*05) for levels of p or £ 
0*0.(0.05) for variety
O.O.(0*05) €os ooubinaeaon of

i5 and n
0.0*(0*05) for coabioations of

as
S3

S3

0.02
0.02
0.03

? and 2 or v and 1 « 0.03
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Sable 22m nitrogen mntmt ia shell (percentage)

TM~Z lHf-9 I lean

50 1.233 1*232 1.233
2?2%  teg/M 75 1.295 1*298 1.29?

100 1.343 1*34? 1.345

25 1.325 1*323 1.324
KpO fcg/ha 50 1.305 1.310 4.308

75 1*292 1.293 1.293

m & n 1.30? 1.309

V2°5

50 75 100 He as

25 1.295 1.315 1.363 1.324
t?0 kz/im 50 1.233 1.290 1*345 1 *308

75 1.265 1.235 1,328 1.293

fleaa 1 *2&3 1.297 1.345

O.a;*{G*0i>) for leve ls of P or K a 0*015
0*"M0*05} for variety « 0*012C,u*(0*05) for coahxaetxons of

P ancl It o 0*025
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She kernels of TJ!?<*2 was found to ha?© a higher
content of nitrogen than SZIV-9*
4* Seta! uptake of nitrogen.

The data on th© total uptake of nitrogen by the crop 
in kg per hectare %/ere analysed and the analysis of variance 
is given in Appendix XXVI. She mean values are presented 
In 'Sabi© 24*

It was found that the effect© of phosphorus, potassium
and variety were significant» There were significant 
differences between the levels of i^O^, Th© highest uptake 
of 101*64 kg IT per hectare was recorded by 100 kg PgGg per 
hectare and it was significantly superior to 75 teg and 50 teg 

per hectare. So also, the uptake at the level of 75 teg 
was significantly higher than at 50 teg per hectare.

Potassium also significantly increased the nitrogen 
uptake with a maximum of 98,5 teg S per hectare at 75 teg 
level,

The crop removal of nitrogen by Tfff-9 m s  95*73 teg 1 
per hectare which was significant3y higher than that by
swr- 2.

5* Phosphorus content of haulm*
The Appendix XXVII 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
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Sable 24* Uptake of nitrogen (kg/fea)

P2°5

KgO ks/ha

iW**2 f ? I M  Mean

50 73.50 83.21 80*86
75 83*36 97.71 33*29

100 97*00 106.2? 101.64

25 80.33 87.33 84*08
50 30.31 96.03 95.20
75 93*72 103.27 98.50

I'tean 38.12 95.75

P2°5 ks^ha
50 75 100 Mean

25 66.74 85.35 100.15 84*08
KgO kg/ha 50 84.06 94.24 101*29 93.20

73 91.76 100*27 105.46 98.50

Mean 80.86 33.29 101.64

0.B*(Q.05) for levels of P or k « 4*6?
0*B,(0.Q5) for variety ® 3.81
0*B.(0.05) for eeraMaafeioa of

r and K m 8.09
9.0*(0.05) for GoaoimtIona of

V and S> ox* V and «c a 6.61
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falsie 25. i^osphoras eontent of tiaulra (peroeatage)

SMV-2 Meaa
50 0.233 0.253 0.246

lJg%  fcg/ba 75 0.253 0*272 0.263
100 0.273 0.277 0.275

25 O.250 0.272 0.261
S50 isg/fa 50 0.250 0.263 0.257

75 0.265 0.267 0.266

lleaa 0.255 0.267

P205 kg/ha
50 75 100 Heaa

25 0.240 0.263 0.280 0 .261
2^0 icg/Isa 50 0.250 0.255 0.265 0.297

75 0.243 0.270 0.280 0.266

rioasi 0.246 0.263 0.275

d.i),£G,05) foa? levels of S oap £ 
G.£.(0.Q3) f02? variety

« 0.016 
« 0.O13
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levels of phosphorus ted significant influence on the 
phosphorus content of haulm and the highest content m s  
0.275 per cent at too kg PgOg per hectare. Phosphorus though, 
had influence in the phosphorus content of haulm, its effect
m s  significant only* upto 75 kg Pg0j~ per hectare.

Potassium had no effect on the phosphorus content of 
haulm. She effect of combination m s  also not significant.
She varietal response m s  not significantly different regarding 
the phosphorus content of haulm.
6. Phosphorus content of shell.

She analysis of variance table is given in 
Appendix XXflXI and the mean values are presented in
fable 26.

It m s  noted that phosphorus content of shell m s  
significantly increased due to increased levels of PgO^.
By application of 100 kg Pg©5 per hectare the percentage of 
*P* in the shell m s  increased by 0.019 over that of 25 kg 
PgOjj per hectare.

Potassium levels of 50 kg and 75 kg UgO per hectare 
were on par and were significantly superior to 25 kg Kg0 
per hectare ia increasing the P content of shell.

She difference between the varieties m s  not 
significant.
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Sable 26. Phosphorus content of shell (percentage)

JaW-2 fM¥~9 lieaa
50 0.092 0.090 0.091

i?g05 kg/ha 15 0.100 0.100 0.100
100 0.110 0.110 0.110

25 0.090 0*093 0.092
E«o kg/ha 50 0.102 0.103 0.105

75 0.110 0.103 0.10?

Mean 0.101 0.100

iy %  kg/im
50 n 100 A m a

25 0.083 0.095 0,100 0.092
ICgO feg/Im 50 0.098 0.100 0.110 0.103

75 0.095 0.108 0.120 0.107
Mean 0.091 0.100 0.110

0.B*(0.05) for lewis of P oar I a 0*008
0,23.(0.05) for irarietj « 0.00?0.13.(0*05) for combinations ofi? aafi X » 0.015
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7, Phosphorus content of kernel.
the analysis of variance and the mean values are 

presented ia Appendix XXIX and fable 27 respectively,
Bioaphorus application m s  found to increase the 

phosphorus content of kernel significantly. At 75 kg and 
100 kg PgQj- per hectare phosphorus increased the £ content 
by 0,025 and 0,015 per cent respectively over their lower 
level of phosphorus fertilisation,

Potassium levels of 50 kg and 75 kg ICgO per hectare 
were on par and significantly increased the phosphorus 
content over that of 25 kg KgO per hectare, fhere was no 
significant difference between the varieties,
8, fotal uptake of phosphorus.

the data on total uptake of phosphorus were analysed 
and the analysis of variance is furnished in Appendix XXX. 
fhe mean values are presented in fable 28, It was found 
that the effects of variety, phosphorus and potassium were 
significant * Phosphorus levels progressively and signi
ficantly increased the total uptake of phosphorus by the 
crop, $h© maximum uptake of 29,45 kg PgO^ was noticed at 
100 kg PgO^ per hectare level.

Similarly increasing levels of potassium also 
increased the uptake of phosphorus.
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Tab le  27* Phosphorus content of k e rn e l (percentage)

rie@E 0*516 0*521

$lt!W2 IW * 9  Mean

5© 0*490 0*507 0*499
Pg©5 kg/ha 75 0*520 0.525 0*522

100 0*557 0*553 0.535

25 0*503 0.500 0.502
50 0.517 0.527 0*522
75 0.527 0*537 0.532

KgO kg/ha

Po0t- fcg/ha

50 75 100 Mean

25 0.480 0.505 0.520 0*502
50 0.490 0.525 0.550 0*522
75 0*525 0.535 0.535 0.532

Mean 0*499 0*522 0.535

0*3.(O .O 5) fo r  le v e ls  of P or K 
0»B*(0*05) fo r  v a r ie ty  
0«P.(0*05) fo r  ooobiiaa felons of

P  a n d  K

O 0 .012
a  0 . 0 1 0

« 0*022
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fable 23. Fptafee of pbospboras Cleg FgÔ /lia)

s m m iteaa

50 21.78 25.84 22.81
t205 kg/ba 75 25.97 29.04 27.50

100 28.08 30.75 23.43

25 22.53 25.01 23.77
lt20 kg/ha 50 25.65 23.08 26*36

75 27.62 30.55 29.08

Mean 25.28 27.87

F205 lsg/te
50 75 100 Mean

25 18.21 24.62 23.51 23.77
I20 kg/im 50 23.45 27.59 29.52 26.86

75 26.77 30.30 30.23 29.09

Mean 22.81 27.50 29.43

0.P.(0.05) for levels of P or 1C « 1.620.13.(0.05) £m variety « 1.28
0.D.C0.05) for combinations of

J? and K a 2.770*D.(O*O5) for ooabiimtioas off ant P or Y and & a 2.27
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As ia the ease of nitrogen uptake* phosphorus uptake 

by w s  also significantly higher thaa that by
9* Potassium ooatent of haulm,

fhe data oa percentage of potassium content in haul® 
were analysed. She analysis of variance and mean values 
are furnished in Appendix XXX! and fable 29 respectively.

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

Higher levels of potassium significantly increased 
the potassium content of haulm and there were significant 
differences between all the three levels. ligO levels of 
50 kg and 75 kg increased the X content by 0.67 per cent 
and 0.2 per cent respectively over those of the immediate 
lower levels.

fhere was no difference in potassium content 
between the varieties.
10. Potassium content of shell.

fhe data of percentage of potassium content of shell 
were analysed and the analysis of variance is given in 
Appendix XXXII. The corresponding mean values are presented 
in fable 30.

fhe results show that phosphorus and potassium had 
independently influenced the potassium content of shell. 
Phosphorus at 75 kg and 100 kg PgO^ per hectare increased
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fable S3. Potassium content ia tenia (percentage)

fn?~9 Mean

59 2.53 2*67 2*60
BgOg kg/ha 75

100
2*65
2.65

2.72
2.80

2.63
2.73

25 2.10 2.22 2.16
£g0 kg/te 50 2.75 2.90 2.83

75 2.98 5.07 5.03

ffean 2.61 2.75

50 75 too M ea n

25 2.05 2.13 2.30 2.16
K„0 kg/iaa 50 2 * 7 3 2*35 2.88 2.83

75 2.93 3.10 3.00 3.03

llQ&ll 2.60 2.69 2*73

0.3. (0.05) for levels of 2 on K => 0.18 
0*9*(0.05) Z m  variety « 0.14
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fable 30* Sotaasiaia eoateat in, sbell (peroen.tag©)

fW-2 SrW-9 ">!©an

50 1*153 1.150 1*142
Pg05 fcg/toa 75 1*217 1*26? 1.242

100 1*267 1*550 1.509

E,j0 tcs/ha
25
50

1*06?
1.200

1.100
1*26?

1.084
1*234

75 1,350 1*400 1.575

tfmm 1*206 1.256

PgOg fcg/te

50 75 100 Mean

25 1.000 1,100 1.151 1.084
EgO kg/ha 50 1.175 1.225 1*301 1.234

75 1.250 1.400 1.475 1*373

Mean 1*142 1,242 1.309

O.jMO.OS)
c,r.<o,o5)
0*33.(0.055

for levels of P or K
for variety
for aambifKrtloas of

sss
O

0.071
0.053

F and I o 0*125
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the potassium content of shell tout the difference between 
them m s  not significant.

Potassium at higher levels increased, the potassium 
content and a maximum K content of 1.375 per cent m s  found 
at 75 kg KgO per hectare. Here also, the difference in K 
content between the varieties was not significant.

11. Percentage of potassium content in kernel.
fhe analysis of variance table and the mean values 

are presented in Appendix XXXItt and fable 31 respectively, 
fhe analysis of variance show that the potassium 

content of kernel was not significantly affected by levels 
of phosphorus. Potassium application significantly increased 
the potassium content of kernel but th© higher levels of 
50 kg and 75 kg JCgQ were on par. fhere were no varietal 
difference ia th© potassium content of kernel.

12. fotal uptake of notass3.ua.
fhe data were analysed and th© analysis of variance 

table is furnished in Appendix XXXXf* fho mean values are 
presented in fable 32.

fha results show that th© effects of phosphorus, 
potassium and variety were significant, Higher levels of 
pgOg (75 kg and 100 kg/ha) were found to have significantly 
increased the uptake of potassium over th© lover level 
(50 kg) while th© difference between fhe higher levels was
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fable 31* Potaesiuai ©oat©at la  kernel (peroeirtage)

3W-2 $M?-9 Mean

90 0*817 0.86? 0.342
Pg05 feg/im 75 0.900 0.900 0.900

too 0*917 0.933 0.925

25 0.783 0.783 0.783
K90 kg/te 50 0*833 0.933 0.908

75 0.967 0.983 0.975

Mess 0.378 0.900

2?205 kg/ba
50 75 100 Mean

25 0.725 0.800 0.829 0.783
1 0  kg/ha 50 0.850 0.925 0.950 0.908

75 0.950 0.975 1.000 0.975

Mean 0,342 0.900 0.925

0«9.(0.03) for lewis o£ J a  I ** 0*074
0.3). (0.05) £©£■ variety ® 0*061
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fa b le  3 2 ,  Uptake of potaseiua (KgO kg/lia)

1 1 * 7 - 2  f i w - 3  m m

50 57.31 63*12 60*22
pg05 kg/fea 75 68,33 74.30 71.32

100 70.14 30.39 75.26

25 48.90 55,13 52.02
K 20  isg/to 50 69.02 75.91 72.46

75 77.35 36.77 82.32

le a n  65.25 72,60

2?205
50 75 100

25 39.57 53.59 62.88
50 64,16 74.90 78.33
75 76.94 85.44 84.59

Hean 60.22 71.32 75,26

0 .B ,{0 .0 5 )  t o r  l e w i s  of j? oa? K » 5,40
0 ,3 ,(0 .0 5 )  fo r  ira rie ty  *s 4.41
U „ J ,(0 ,0 5 ) fo r  ocza&iaatlons of

F a i i  I  » 9,36
C , J , ( 0 .05) fo r  oombinaiions of

? ant °  ®  1  ant S » 7 .64

Mean

52.02
K*G kg/Ua 50 64,16 74.90 78.33 72,46

82.32
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mot significant*
Potassium at 50 kg and 75 kg &,Q per hectare 

increased the potassium uptake by th© crop over that of 
25 kg KgO P®r hectare* She increases by the level of 
75 kg EgO over those of 50 kg and 25 kg KgO per hectare 
were 9*86 kg and 30*3 kg respectively. l'h@ uptake of KgO 
by KfF-9 was found to be significantly superior to that 
of 3PMV-2#

B# Correlation Studies

She values of simple correlation coefficients 
are presented in Sabi© 33*

Yield of pods was significantly and positively 
correlated with haulm yield. Yield attributes like number 
of pogs farmed per plaiifc, number of mature pods per plant 
and 100 pod weight ware correlated with yield of pods and 
the corresponding *v* values (0*809, 0*927 and 0*603) were 
found positive and significant* Correlation of pod yield 
with the uptake of nitrogen, phosphorus and potassium and 
weight of root nodules per plant at 90th day after sowing 
showed that the correlations were significant and positive* 
It was further noticed that the uptake of nitrogen, 
phosphorus and potassium were positively and significantly 
correlated with number of pegs formed per plant, number of
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fable 53, ¥aim& o f si#pl© enrrelaiicM eoeffioients

Sl.Ho. Qharacters onrrelafeed 0aer elationcoefficient

1* Yield of pod and yield of haulm 0*384*
2. Yield of pod and number of pegs formed per plant 0.809®
3. Held of pod and number of pods per plant 0.327®
4. field of pod and 100 pod weight 0.603*
5* Yield of pod and nitrogen uptake 0.966*
6. Held of pod and phosphorus uptake 0.973*
T. Yield of pod and potassium uptake 0,874*
8. Yield of pod and weight of root nodules per plant 0.675*
3. nitrogen uptake and number of pegs formed per plant 0.893*
10. Mitrogsa uptake and number of pods per plant 0.880*
11. Nitrogen, uptake and 100 pod weight 0,666*
12. fhosphorus uptake and number of pegs formed per plant 0.885®
13. Phosphorus uptake and number of pods per plant 0.894®
14. Phosphorus uptake and 100 pod weight 0.680*
15. Phosphorus uptake and oil content of kernel 0.540®
16. Potassium uptake and number of pegs formed per plant 0*737®
17. Potassium uptake and number of pods per plant 0.720®
18. Potassium uptake and 100 pod weight 0.661*
19. Potassium uptake and oil content of kernel 0*587*

#Significant at 0.05 level
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mature pods per plant and 100 pod weight. ©ate data of oil 
content of kernel were correlated with uptake of phosphorus 
and potassium and the corresponding *r* values (0*540 and 
0*587) were positive and significant*

JB* Response Ourve and iieonomics of 
fertilizer Application

Quadratic response curves were fitted to the data 
for both phosphorus and potassium to study the relationship 
between yield and fertilizer levels* I'hey gave the 
response curve as follows:-

Phosphorus*
t « 696*3912 + 280.0176P-0.1434f2 

where, is fche yield of pods ia kg per hectare and •P* 
denotes Quantity of Pg0g in kg per hectare (fig.?)*

Potassium*
T « 1570*7121 + S.62S4K-0.0347I2 

where, »T* is the yield of pods in kg per hectare and 
*X* is the quantity of £^0 in kg per hectare (fig.?)*

I'he optimum level of phosphorus C ^ “) the 
economic level (|| #■ 28) were found to ho 94 kg and
90 kg PgOsj per hectare respectively*

level of potassium for optimum yield and the economic 
doses were found to he 124 kg and 116 leg KgO respectively.
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file econoaico of fertiliser application for the 
estimated yields at various levels of phosphorus and 
potassium are given in fable 34* At economic level of 
^2% teg/ha) the profit due to fertiliser application 
over the lowest level m s  Ks.584*28. Similarly the 
economic level of ICgO (116 teg per hectare) m s  estimated 
to give a profit of fe.722*4? over the lowest level.



DISCUSSION
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BXSOIFSSXOI

An investigation \jas carried out to study the 
performance of two groundnut varieties* $il?*2 and $M?-9 
under graded doses of phosphorus and potassium in the 
College of Agriculture* Yellayant during 1976-77* $he 
results of the experiment are discussed belows

1 • Height of plants at maturity*
3?he observations recorded show that phosphorus levels 

of 75 kg and 100 leg PgO,- per hectare significantly increased 
the height of plants compared to 50 kg per hectare*
A mximwn height of 51*6 cm was recorded by the highest 
level of PgOg per hectare* Shis shows that increased levels 
of phosphorus have contributed significantly for the increase 
in height of plants* Phosphorus encourages ©eristematic 
activity and increases the root growth (Black* 1963)* Here* 
the Increased levels provided more available phosphorus 
for the enriched growth and development of roots* The 
positive effect of phosphorus ia increasing the height of 
plants noticed here is in corroboration with the findings 
of Gropalakrishnan and lagarajan (1953)* fonnoose (1968)* 
Palaniappan (1970) and Maraleedharaa (1971)* Apart from 
the direct effect of phosphorus in Increasing the height of

A* Orowth Characters
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plant, it has influenced the growth by increasing the 
absorption of nitrogen indirectly as seen fro® fable 21 •

Potassium levels of 50 kg and 75 kg K^O per hectare 
significantly increased the height of plants over 25 kg KgO# 
Potassium also is reported to he essential for the promotion 
of growth of th© meristemati© tissue (Sisdale and felson, 
1975)* fhe result obtained ia this experiment is in 
conformity with the findings of Veeraraghavan (1964)*

fhe results given in fable 1 farther showed that the 
differences in height between 2Ilf-2 and TtlV-9 were not 
significant, indicating their similarity in this character*
2. lumber of branches per plant*

Th© results presented in fable 2 showed that the 
number of branches per plant was not significantly influenced 
by any of the treatments* However, the trend of the results 
indicated the positive influence of higher levels of 
phosphorus and potassium in increasing th© number of 
branches per plant* Identical results were earlier reported 
by Puntamkar and Bathkal (1967) and Panacea© (1963)*

There m s  no difference between th© varieties 2117-2 
and TMf-9 regarding their branching characters, thereby 
showing that these two varieties are alike with respect to 
this character*
5* Ilorabor of leaves per plant*

Though phosphorus levels progressively increased th©



number of leases, significant difference is seen only 
between 50 kg and 100 leg per hectare. miB increase 
in the number of leaves might be due to the increased 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 
resulted in premature defoliation. Increase in the number 
of leaves by phosphorus application was also reported by 
aopalakrishnan and Hagarajan (1958), Jayadevan (1970) and 
Huraleedharan (1971).

Application of 50 kg KgO per hectare significantly 
increased the number of leaves per plant over 25 kg KgO per 
hectare, ^he highest leaf production (65.25 leaves per 
plant) was found by the application of 75 kg Kg0 per hectare, 
fhe Increase in the number of leaves per plant might be due 
to the effect of potassium in the promotion of growth of 
meristematic tissues. Identical results were reported by 
Bhan and Misra (1972).

With regard to the number of leaves per plant there 
met no significant difference between fMf-2 and Shis
might be due to the fact that both the varieties belonged 
to the bunch type.
4. Weight of root nodules per plant.

It was seen from the results of observations taken
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on 30th and 60th day after sowing that 100 kg per 
hectare signifieantly increased the weight of root nodules 
compared to 50 kg PgO^. At 90th day it m s  found that the 
nodular weight was significantly increased by 75 kg and 
100 kg PgOg per hectare. It is evident from this that the 
applied phosphorus induced rapid growth of rhisobia thereby 
increasing the nodules la the roots. Eussel (1961) and 
Eahe^a (1966) emphasised the role of phosphorus on the 
synthesis of the body protein of rhlsobia and their multi
plication. She results of the present investigation regarding 
nodular tissue weight are in agreement with the findings 
of Kijhawaa (1962 b), Share and Hal (1968)* Muthusaay (1973), 
Punnoose and George (1975) and Pawar dnd lihupse (1976).

Potassium was found to have no significant effect 
on the nodule weight. Similar results were also reported 
by Teeraraghavan (1964)# Shore was no varietal influence 
on the weight of root nodules.
5* Humber of days taken for flowering.

She results in Sable 7 revealed that the application 
of higher levels of phosphorus reduced the number of days 
taken for flowering over that of the lower levels. An 
adequate supply of phosphorus early in the life of the plant 
is important in laying down the primordia for its reproductive 
parts (Siedale and nelson, 1975)* inadequate supply of 
phosphorus causes a slow growth and consequently, maturity
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maturity is delayed, Arnon (1953) reported that deficiency
of phosphorus reduced flower production and delayed flowering. 
The results of this experiment are identical with the 
findings of limn and Misra (1372) and Muraleedharan et al. 
(1975).

Higher levels of potassium decreased the time taken 
for flowering and at 75 kg KgO per hectare the plants took 
only 22.88 days to flower. This sight be due to the better 
growth and vigour in the early stages of the plants by the 
increased availability of applied potassium. Appreciable 
delay in maturity due to potassium deficiency was reported 
by Black (1963).

The number of days taken for flowering by Bf?-2 
was significantly lesser than that of 2S1W9* Shis might 
be due to the varietal character as reported by Anon.(1974)*

B, field and field Attributes
1• Humbor of pegs formed per plant.

The number of pegs formed per plant was significantly 
increased by higher levels of phosphorus. The increase 
in the number of pegs might be due to the increased growth 
and development of plants by the effective utilisation of 
phosphorus in the early stages, flower production in 
groundnut is directly related to the vegetative growth 
(Goldin and Uar-fsook, 1966). Reduction in flower production
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and fertilization of flowers da© to lack of phosphorus were 
reported by Gopalakrishnaa and lagaragan (1953), whereas 
signifiea&t increases in flower production due to increased 
application of phosphorus wre reported by Sathyanarayana 
and Kao (1962), Xscfcover and iiberooa (1966) and Singh 
and Bathak (1969).

Potassium also increased the peg formation and the 
faasimiEa number of pegs formed per plant (20.66) was noticed 
at th© level of 75 kg per hectare. Identical results 
were obtained by Singh and Patbak (1969).

fhe formation of pegs in i\W«9 was higher than that 
of Siff-2. Shis might be duo to vhe genetic character of 
the variety. She number of pegs formed per plant in SlXV«*9 
m s  reported to he higner than that of SjfST-2 (toon., 1974).
2. Humber of mature nods per plant.

Sable 9 and fig.3 show that phosphorus level of 
75 kg PgOjj per hectare increased the number of pods developed 
per plant over 50 kg per hectare and was on par with 
100 kg PgOg per hectare. Adequate supply of phosphorus is 
aa iEaportant factor ia fruiting and seed production 
(Buekaan and Brady, 1969). In legumes a reserve supply of 
inorganic phosphorus ia the plant is essential for the 
formation of pods because, in th© grain formation stage, 
the inorganic phosphates combine rapidly with other organic
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compounds to build up the grain (Baheja, 1966)* SJhe aoove 
role of phosphorus might have contributed to this increase 
in the number of mature pods per plant under higher levels 
of ^2%* Similar results were reported by Sathyanarayana 
and Kao (1962)# Jayadevan (1970) and Muraleedharan (1971).

Higher levels of potassium increased the number of 
pods per plant, fhe potassium levels of 50 and 75 leg KgO 
per hectare were significantly superior to their lower 
levels in increasing the number of mature pods per plant. 
Shis is in agreement with the findings of Sreedharan and 
George (1963).

She number of mature pods per plant of 3?MV-9 was 
higher than that of £M?-2. lumber of pegs formed per plant 
was also high la £157-9 which might have contributed to the 
increase in the number of mature pods.
5. .Percentage of pegs developed to mature pods.

She results showed that the higher levels of 
phosphorus decreased the percentage of pegs developed to 
mature pods per plant, this m e  due to the continued 
production of pegs upto harvest stage. The later formed 
pegs were not developed into mature pods. Similar results 
were reported by Muraleedharan gt al. (1975).

Higher levels of potassium also decreased the 
percentage of pegs developed to mature pods but she higher
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levels of 50 kg and 75 leg &2° per hectare were on par*
Here also the decrease ia the percentage of pegs developed 
to mature pods might he due to the continued production of 
pegs upto harvest by the higher levels of potassium*

Shere was no significant difference between the two 
varieties with respect to this observation* Shis shows 
that the percentage of pegs developed t© mature pods was 
not influenced by the varieties*

4* Weight of mature nods per plant*
Ihe results presented ia fablo It show that 

phosphorus significantly increased the weight of pods per 
plant upto too kg per hectare. Increased number of
pods per plant (as seen ia fable 9) and the higher rate of 
kernel deposit might be the reason for the increased weight 
of pods per plant at 75 and 100 kg i?20^ per hectare. 
Increase in weight of pods per plant by phosphate fertili
sation has been reported by doldin end Har-Saook (1966)* 
Baner̂ jee et a1. (1967)* fturaleedharan 11971) and Sohatosde 
and Rabate (1975)*

Higher levels of potassium (50 kg and 75 kg Kg0 
per hectare) increased the weight of mature pods per plant. 
Potassium, though not an integral part of the plant 
components* is essential for mny important functions like 
nitrogen metabolism* carbohydrate metabolism eto*(fisdale 
and Kelson* 1975). Increase ia the weight of mature pods
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per plant by K fertilisation was reported oy ¥eeraraghavaa 
(1964).

fhe weight of mature pods per plant ia the variety 
flff-9 found to be higher than that of £M¥-2 and this
increase might be due to the varietal character as reported 
by Mohammed et al. (1973).
3. field of pods nor hectare.

fable 12 and Fig.4 shows that phosphorus at 75 leg 
per hectare significantly increased the pod yield over 50 kg 
PgOej per hectare* but the difference between 75 kg and 
100 kg Pg05 per hectare (1962.96 kg and 2014*09 kg pods per 
hectare* respectively) m s  not significant. Phosphorus at 
75 leg FgOg per hectare increased the number of pods per plant 
(Sable 9) and th© weight of pods per plant (fable 11) over 
50 kg per hectare as discussed earlier* Shese two factors* 
together sight have contributed to m  increase in th© yield 
of pod®. Increases in the yield of pods by phosphorus ferti
lisation were reported by many workers. Khtarki and 
Bansimtii (1965) reported significant yield increases for 
112 leg i>2%  over that of 56 kg FgOg per hectare.
Similar yield increase© in response to higher levels of 
phosphorus were also reported by Banerjee ©t al. (1367)® 
Kulkarni et al. (1967). Herrera et (1969)* lluraleedharan 
(1971)* Khkagava et al. (1974)* Joshi et al. (1375) and
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KifUsaroi et al. (1977)*
$h© higaest pod yield of 2023*15 kg per hectare was 

produced by the application of 75 feg ICgO per hectare which 
was superior to 50 and 25 leg I£g0 per hectare* Sicreases due 
to potassium application were observed earlier ia the number 
of mature pods per plant and th© weight of pods per plant* 
lienee it should he assumed that the aoove factors helped in 
increasing the yield per hectare. Sreo&hamn and George 
(1968) found 3imi3ar increase in yield &y potassium application 
of 50 kg KigO per hectare. Response for 60 kg SgO per hectare 
ia red soils was reported by Srasad and Fatepatm (1970). 
Similar yield increases were also reported fey Eahe^a gfc al.
(1970), Babeebulla (1973)# Badanur et â » (1976>» Gopalasamy 
et, al. (1976, 1977)# fetara^as et al. (1976) and Mustafa 
et al. (1978). Reddy j|t al. (1977) resort et yield increases 
by 80 kg KgO per hectare over that of lower levels and the 
potassium application for yield maximisation was 100.2 kg 
KgO per hectare.

2fff»9 produced significantly higher yield of pods 
over 2M¥*2 and the increase was to the extent of 7*5 
per cent* fhis increase la yield was attributed by the 
high yielding nature of the variety $£17-9 as m s  seen in 
otner observations like number of mature pods and weight of
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podg pox* plant* Yield increases of 61.9 per cent by $MV-9 
over fMf-2 was reported by Mohammed et al. (1975)* Similar 
increase ia yield by SMf-9 was also reported by Anon. (1974)*

6. Yield of haulm per hectare.
She results showed that higher levels of phosphorus 

(75 kg and 100 kg per hectare) increased the yield of 
haulm per hectare, She mean yield of 4951*39 kg of haulm 
per hectare m e  produced %  100 kg PgOg per hectare which 
m s  superior to the lower levels. Supply of phosphorus 
stimulates root growth and promotes a rapid growth of the 
plant (Black, 1968) .  Bhan and Mlsra (1970) reported 
increases in root development with increased levels of 
phosphate application. She 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.

Increases in hay yields by higher levels of phosphate 
application were reported by Reid and York (1958), Wahab 
and Mohammed (1958), Singh and Pathak (1970) and 
Muraleedharan (1971).

Potassium levels of 50 kg and 75 kg KgO per hectare 
produced higher haulm yields over their respective lower 
levels and a maximum yield (4946.97 kg) was recarded at 
75 kg KgO per hectare. Potassium is an essential element
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for promoting the growth of meristematie cells* lack of
which decreases photosynthesis and growth of plant, Increase 
in the growth of groundnut by application of higher doses of 
potassium was reported by Singh and Battels (1969).

fhe yield of haulm of fMV»9 was higher than vbat of
fMV-2 as in the case of yield of pods and this might he due 
to th© combined influence of growth characters already 
discussed*
?• Percentage of two seeded nods.

fable 14 shows that nose of the treatments influenced
the percentage of two seeded pods, fa© number of seeds per
pad Is mostly a varietal character as reported by Sestedri
(1962).

flfy-3 and SfIV-2 also did not show any significant 
difference in percentage of two seeded pods, which shows 
that both the varieties are similar wifch respect to this 
character.

8. Itefctical test weight. 100 pod weighs. 100 kernel weight and shelling percentage.
fhe results (fables 15 to 17) showed that 100 kg 

BgOj- per hectare increased the natural test weight, 100 pod 
weight and 100 kernel weight over those of 50 kg per 
hectare. Phosphorus is considered essential for seed 
formation and is found in large quantities in seed.
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Jayadevan (1970) and Huralee&haran (1971) reported that 
higher levels of phosphorus increased natural test weight,
100 pod weight and 100 kernel weight# Similar results were 
also reported by Ohesney (1375)* Bahatond© and lahate (1975) 
and Saini and fripaihi (1975)# fable 1S shows that the 
levels of PgOj ted no effect m  shelling percentage# fhis 
is in agreement with, the findings of Buatas&ar and ilathte&X 
(1967) and Saini and fripathl (1974)*

.Potassium level of 50 kg KgO per hectare increased 
the natural test weight, 100 pod weight and 100 kerCnel 
weight which was on par with 75 teg KgO per hectare# Potassium 
ie essential in the synthesis ©f simple sugar, starch and 
proteins and for the formation of oils apart from its role 
in the normal cell division in planto* Saese roles of 
potassium in plants m n  be attributed to the increase in the 
natural test weight, 100 pod weight and 100 kernel weight.

Tm~2 was found to be superior to 'EM7-9 in natural 
test weight, 100 pod weight, 100 kernel weight and shelling 
percentage# fhese differences between the two varieties are 
due to their varietal character as reported by Muhammad 
et al. (1373), and Burushothaman et al# (1974)*

Qm Quality factors

1• Protein content of kernel#
She results (fable 19) show that 100 kg PgO^ per hectare
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which recorded a nmlausi of 27.24 per cent protein m 3  
significantly superior to 75 leg PgO^ per hectare wnich la
turn m s  also superior -so the protein content at 50 leg PgOg 
per hectare. She higher lewis of phosphorus slight have 
influenced the synthesis of protein ia the kernel. Most of 
the cellular proteins are ©jssyses that catalyse individual 
metabolic reactions and phosphorus Is a constituent of many 
of raern (Black# 19S3). Increases in the protein content of 
groundnut kernel d m  to application of phosphorus -were 
reported by iSmmom (1968), Arora et al. (1970)# Ontieti and 
Oyemsga (1970)# Sana? and feateataetari (1970* Muraleedharan
(1971) and jluuiya and Cfcawdhuri (1974).

Potassium at higher levels m s  found to decrease the 
percentage of protein content in kernels, She highest 
percentage of protein (26,99 per cent) m s  observed in plots 
applied \tfifch 25 Z^O per hectare, fhis finding corroborate 
the observations of fekagam et §4. (1966) and Bhuiya and 
Cbawdhary (1974)•

She kernels of 2W-2 had 0.15 per cent higher protein 
than 3BEWW9 and this may be a varietal character.
2. Oil content of kernel.

The results (Sable 20) reveal that phosphorus had no 
effect on oil content of groundnut kernel. Shis is in 
conformity with the findings of ffi^hama (1962 a) and
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Buntaatar and BathtasX
It m y  be observed from the results that the highest 

level (75 leg SgO per hectare) produced 50*4-3 P«? oent oil 
which m s  1*42 per cast more than that of1 the lowest level* 
Potassium application enhanced th© oil percentage by act!** 
vattag fat producing' enzymes (aupta e£ al*t 1975)*
Increases ia the oil content of groundnut kernels ia 
response to increased potassium application were reported 
by Hoag and Schuylenborgh (1953)# Veeraraghavaa (1964)#
Hoy aad Ohatterjee (1972)* Habecbulla (1973) and Bhuiya 
and Ghawdhury (1974)®

2MV-9 was superior in oil content and produced 
2*43 per cene more oil than 2M7-2* fhe difference in oil 
content between th© two varieties may oe &u© to fhe varietal 
character as reported by ntihaiamed et al* (1973) and toon# 
(1974)*

Chemical Gompoaition and Uptako of liafrieats
1 * ifitrggoa content of malm* shell and kernel and the 

foHjruoi^e^W nitrogen*
fables 21# 22 and 23 show that th© nitrogen contents

of haulm# shell and kernel were increased by increasing
levels of phosphorus and 100 kg per hectare had
significantly increased the nitrogen coateats of plant
parts over that of 50 leg per hectare* la kernel# the
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level of 75 teg pel? hectare also influenced the nitrogen 
percentage significantly over that of 50 teg PgOg per hectare* 
She uptake of nitrogen (fable 24) was also increased %  
higher levels of phosphorus* fhe increases in the uptake 
of nitrogen by the increase in PgO^ application from 50 to 
75 teg and from 75 to 100 teg por hectare mere 12*43 and 8.35 teg 
per hectare respectively. It nay ho noted from the results 
that this increase in nitrogen uptake was reflected is both 
the chemical composition of the plant and the yield*
Puntamkar and Batttteal (1567) reported that higher levels of 
phosphorus increased the nitrogen uptake and concentration 
of nitrogen in pods as compared to lower levels of phosphorus* 
JShan (1977) reported that combination of nitrogen and 
phosphorus increased the nitrogen concentration in plant 
parts and their total uptake.

Increasing levels of potassium upto 75 teg Ig0 per 
hectare increased the nitrogen content of haulm, but in shell 
and kernel, the nitrogen content was decreased by the 
higher levels* Similar results were reported by Puntamkar 
and Sathtel (196?) and Habeebulla (1973). fhe total uptake 
of nitrogen was significantly increased by higher levels 
of potassium and the highest uptake of 98*50 teg nitrogen 
was noticed at 75 teg Kg0 per hectare, fhe increase ia the 
total uptake also was reflected in the chemical composxtion 
of haul® and the yield*
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flie nitrogen content of im&s of the variety ffM¥-9 
wag found to Bo higher to that of fifF-2# On the other hand 
in the kernel* it was higher ia $Sf¥~2 than in However*
the nitrogen content© of shdll of both the varieties mre 
on par, fh© increase in the nitrogen content found in the 
kernel of 1M¥«2 might he do© to the enhances translocatiem 
of this eloiaent from the leaves to the kernels which is 
evidenced By a higher protein deposition la flit-2 as smn 
in table 19# fhe results of this experiment also apparently 
support the finding of HabeobaXIa (1973) that increase in 
oil content was negatively related to protein content of 
kernel. The total uptake of nitrogen by fM¥«9 was higher 
than that of S!J?~2 and this might he due to the higher yields 
of pod and hauls produced by XJW-3*

t. Phosphorus content of haulst. shell and kernel and the 
total uptake of phosphorus.

It can he seen from the results (fables 26 and 27) 
that higher levels of phosphorus up to 100 kg PgO^ per 
hectare increased the phosphorus content of shell and 
kernel whereas the increase of phosphorus content In haulm 
(Xaolo 25) was significant upto 75 kg P2%  oa^ *  ®he 
highest content of phosphorus was noticed ta kernel 
(0.555 per cent) followed by haulm and shell (0.277 and 
0.110 per cent) respectively, the total uptake of phosphorus 
wag significant at high® levels of phosphorus tried.
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potassium m s  increased toy increasing levels of phosphorus
upfo 13 kg PgOg par hectarem Similar findings were reported 
earlier toy Pantaokar M i  fiathteol (196?) and Omaeti and 
Gyenoga (1970).

Potassium levels apt© 75 leg %2° Per toeetare increased 
tli© potassium ©oatent of haulm and shell* Bbe increase of 
potassium content in kernel toy added potassium m s  eigai** 
ficast only apt© 50 kg K^Q per hestar©*

ft&© total uptake of potassium m s  significantly 
increased toy tooth the higher levels over the lower level* 
Similar findings were reported toy Funtaiakar and dathkal 
(1967)* ladav and Singh (1970)* Hoy and Ghaw&aury (1972), 
Hatoeetoulla (1973)* tfalker (1975) and Balasandaram (1976).

J3* Correlation Studios
Xn the ©©srelatlon studios conducted on some of the 

important observations (fable 33) it m s  noticed that the
yield ©f pods m s  positively and significantly correlated 
t© haulm yield* yield attributes and nutrient uptake, field 
of pods and haulms were highly correlated (0*934)® 
Chandramoh&n efc si* (1967) reported similar correlation 
between haulm yield and pod yield*

J&oductive attributes like number of pegs formed 
per plant* number of mature pods per plant and 100 pod weight
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were positively and signifieaaily correlated with yield of 
pods* Shis is in conformity with the findings of iJholaria 
Ii §1* (1972)*

She uptake of nitrogen, phosphorus aad potassium and
weight of root nodules per plant significantly and positively 
correlated with yield of pods, number of pegs formed per 
plant, number of mature pods per plant and hundred pod weight, 
file positive and significant correlations of these observa
tions show that they were closely linked with uhe uptake of 
nitrogen, phosphorus and potassium. Identical results were 
reported by SabeebaXXa (1973).

fhe oil content of kernel was correlated with the 
uptake of both phosphorus and poxassitua and the *r* values 
(0.540 and 0.587 respectively) were positive and significant. 
Shis shows that the oil content was associated with the 
uptake of these nutrients.

2. Response Starve and feonomics of fertiliser 
application

She response curve for phosphorus (fig.7) shows 
that the optimum and economic doses of phosphorus were 
94 and 90 kg VgO^ respectively. She rate of increase in 
yield due to increasing levels of PgQg from 50 to 75 kg 
and 75 to 100 kg per hectare were 23.64 kg and 5.11 kg pods 
par kg of PgOg respectively, fhis indicates that the rate
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s m m r

An imrestigatioa m s  carried oat in the red loam 
soils of faXXsyani, frivandrum, daring 1976-77 to study 
the performances of two groundnut varieties, Ilf«2 and 
ZmW-9e under three levels of phosphorus (50, 75 and 100 kg 
PgÔ /laa) and tteeo levels of potassium (25* 50 and 75 kg 
EgO/ha) is a U  32 factorial experiment, partially 
confounding Bl in replication 1 and PIC2 in replication IX. 
Various growth characters, yield and yield attributes, 
quality factors, chemical composition and uptake of 
macro nutrients were studied.

She results of the experiment are summarised
hereunder:-

1* Application of j??0g at 100 kg and £^0 at 50 kg per 
hectare significantly increased the height of plants 
and tne number of leaves per plant.

2. Significant increases in the weight of root nodules 
per plant by higher levels of phosphorus were 
recorded on 30th, 60th and 90th day after sowing.

3, Both phosphorus and potassium at higher levels 
significantly reduced the number of days taken for 
flowering. 2HT-9 required considerably longer period 
for reaching first flowering than f?€#-2*
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Phosphorus at 100 kg and potassium at 75 kg
per hectare markedly increased the number of pegs 
formed per plant compared to lower levels. 2H¥-3 
produced significantly higher masher of pegs than

Application of phosphorus upto 75 kg PgÔ /faa and
potassium at 75 leg l£g0/te had profound effect on 
increasing the number of pods per plant. $W-3 m s  
superior to B!?*2 in the production of mature pods 
per plant.

Percentage of pegs developed to mature pods was 
drastically decreased by the increase in the levels 
of phosphorus and potassium.
tfolght of mat w e  pods per plant increased with 
increases in levels of phosphorus upto 100 kg PgO^ 
per hectare and potassium upto 50 kg KgO per hectare. 
A higher weight of pods per plant is recorded by 
$fl¥-9 over that of 'fM-2.

Application of phosphorus at fche rate of 75 kg 
per hectare signifioantly increased the yield of pods 
per hectare. Application of 75 kg Kg0 per hectare 
also had the same effect. Variety 2MV-9 was superior 
to in the yield of pods per hectare.
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9* Both, phosphorus aad potassium upto their highest
levels (100 kg and 75 kg K.̂ 0 per hectare) signi
ficantly increased the yield of haulm per hectare* 
fW-9 produced appreciably higher yield of haulm than 
fM¥-2*

10* She levels of 100 kg PgOg/te and 50 kg KgO/ha signi
ficantly increased the natural test yeight, 100 pod
weight and 100 kernel weight,

11* fhe variety f?!¥-2 had significantly higher shelling 
percentage over S'W-9*

12* Protein coat eat of kernel was significantly increased 
by higaer levels of phosphorus while it was signifi
cantly decreased by higher levels of potassium* ffff-2 
recorded higher protein content than SfiftT-9*

15* Potassium at higher levels significantly increased 
the oil content of kernel* Phosphorus ted no effect 
on oil content* Oil content was significantly higher 
in f;w»9 than in 71!?-?.

14* Nitrogen content of hauls* shell and kernel were
increased by the application of 100 kg PgQ^/ha over 
that of the lower levels*

15* nitrogen uptake by the crop was significantly increased 
by higher levels of phosphorus upto 100 kg i?2°5 P©r 
hectare and potassium upto 75 leg ICgO per hectare.
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®M¥«9 removed, significantly higher amount of nitrogen
than 2fl?«2*

16* Phosphorus at higher levels increased the *j?f content 
of shell# Kernel and haul® whilo potassium levels 
increased * P* content ia saell and Kernel only*

17* She up talcs of phosphorus was significantly increased 
by higher levels of both phosphorus and potassium*

recorded higher uptake of phosphorus than 2HT-2*

18* Potassium levels of 50 and 75 kg ICgO per hectare 
significantly increased the £ content of haulm and 
shell# while in kernel the increase m s  not significant 
for the level above 50 kg KgO per nectar©*

19* .Potassium uptake was also significantly increased by 
75 kg PgO^ and 75 kg KgO per hectare, fh© uptake of 
KgO by 5TFf~9 was higher than that of 3KW-2.

20. 2he yield of pods had a positivo correlation with 
yield of haalo* number of pegs formed per plant# 
number of mature pods per plant# 100 pod weight# 
uptake of nitrogen# uptake of phosphorus# uptake of 
potassium and weight of root nodules per plant.
Uptake ©f phosphorus and potassium also had direct 
relationship with the number of pegs formed per plant, 
number of mature pods per plant, 100 pod weight and 
the oil content of kernel.
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21. file eoonomic dose and the optimum dose of PgOg were 
found to be 90 and 94 teg per hectare respectively and 
for IgO these levels were 116 teg and 124 teg respectively. 
She applications of 90 teg PgO^/aa and 116 teg KgO/ba
were found to give the highest net profit of %.584.23 
and F% 722*47 respectively over their lowest levels*

flie results of the present investigation reveal 
that the variety fflV-9 is a suitable bunch variety of 
groundnut under the red loam soil conditions of Kerala State*

gotare lino of work
Proa this study it ts seen that under the soil conditions 

of Kerala State, groundnut responded favourably to potassium 
even above the highest level used in the present investigation. 
Heme further trials with higher levels of potassium have 
to be undertaken, it is also worthwnile to conduct further 
Investigations with KW~3f ivhxch appeared to b© better than 
f 117*21 to determine the optimum requirements of other 
nutrients and to develop better cultural practices*
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APPOTEC I
Analysis of the soil before starting the experiment

Constituents Content in soil

Course sand 40.2^
fine sand 29.455

Silt 2.5,1
Clay 2 7 . 1 *

fetal nitrogen 0.0682,1
fetal P 2 0 5 0.0312/i
A v a i l a b l e  P g 0 5 0 .0 0 1 4 ,5

fetal x g0 0 .Q 4 9 2 *

Available K g O 0 .0 0 0 4 1

pH 5.2



Meteorological data during the crop season
appbwoix ii

Period tfeather data during the Beviafelon from the average
crop season for 5 years, 1971-72 to
«5sar
rain
fall
ia®

mu® saiia
R . H
S*

lain
fallas

ajeamerature 
M a x i -  Minima® mu® R . E .

#
Havember

1 7 - 2 3 2 3 8 .0 3 0 .0 2 2 .9 89.7 4 -2 0 1 .8 -0.4 -0.8 +8.7
24-30 1 7 . 0 3 0 .3 2 3 . 7 83 .0 -18.0 -0.1 + 0 .9 + 3 .8

Beceesber
1-7 4 1 . 0 3 0 .1 2 2 .9 83.0 4 * 7 .4 - 0 . 3 + 0 .2 + 5 ,9
8-14 3 .0 31.1 2 2 .9 7 6 . 9 - 3 7 . 2 ❖ 0 .3 + 0 .6 -2.2

15-21 0.0 31.4 2 3 . 4 79.4 - 4 2 . 5 -t-0 .7 +1.4 + 0 .3
22-28 4 . 0 31.3 2 2 .6 7 4 . 3 - 2 0 . 1 •0.5 + 0 .4 + 0 .5

December 29
t o  J a n . 4 0 . 0 3 1 . 0 2 2 .0 7 4 . 4 - 1 6 . 0 40.4 + 0 . 7 -3,2
January

5-11 0 . 0 3 1 . 2 2 1 . 9 70.7 -  3 . 2 4 *0 .6 +0.5 -6,0
1 2 - 1 8 0 . 0 31.4 2 0 .2 6 3 . 7 - 7 . 0 4 *0 .6 -1.8 -8,2
1 9 - 2 5 0 . 0 31.5 20.9 6 7 . 3 -4.0 + 0 . 7 -1.1 - 7 . 1

January 27
to Feb.1 0 . 0 50.8 2 2 .4 7 6 . 7 - 1 2 . 0 - 0 . 2 + 0 .2 -0.8
February

2-8 0 . 0 31.1 “ 2 2 .9 7 4 . 9 - 3 0 . 0 + 0 . 4 50.9 +0.3
9 - 1 5 0 . 0 5 1 . 4 2 2 . 7 7 8 . 0 i . o + 0 . 7 +0,4 + 4 - 0

1 6 * 2 2 6 5 .0 3 1 . 3 2 3 .2 7 7 . 3 4 *4 9 .0 - 0 . 1 + 0 . 7 -3.4
February 23
t o  search 1 0 . 0 32.4 23.5 78.0 - 5 2 . 6 + 0 .8 + 1 . 2 > 1 .2

March 2-8 16.0 3 3 .1 2 4 .2 7 3 . 6 - 2 2 . 3 + 1 . 5 + 0 .3 - 3 . 7
9-15 0 . 0 3 2 .0 2 3 . 7 8 1 . 6 - 1 4 . 0 + 0 .8 -0.4 + 2 .9

Positive sign (+) shows increase over the average data and negative 
sign (-) the decrease.



AmimXK. Ill

Mean heig&t of groundntxt plant at mtartty (Analysis of vaa?ianee)

Sauree S.S. m U.S. S’

total 402.71 35
Bloofc 24.29 5 4.36 1.80
f 10.14 1 10.14 3.76
P 199.15 2 99.58 36,88**
if x * 0.36 2 0.18 0,07
K 120.46 2 60.23 22,51*®
f 35 K 5.09 2 2.55 0.94
Fit 6.54 2® 5.27 1.21
«,2m 0.60 2** 0.50 0.11
r x m 0.62 2 0.31 0.11
V x BS2 0.19 2 0.10 0.04
■Croor 55.27 13 2.70

^Significant at 0.01 level



k m s m u  if
Kean number of branches per groundnut plant(Ana&rsis of variance)

Source s .s . &e M.S. F

total 17.86 35
Block 0.92 5 0.18 0.28
? 1.48 1 1.48 2.28
P 0.77 2 0.39 0.60
V x P 2.18 2 1.09 1.68
K 2.18 2 1.09 1,68
V x K 0.05 2 0.03 0.05
m 0,36 2® 0,18 0.28
m 2 0.26 2* 0.13 0.20
t x  m 0.30 2 0,15 0.23
v x m 2 0.92 2 0.46 0.71
Error 8.44 13 0.65



APRSSDIS ¥

Ileaa mpslier of leaves per plant at maturity (Analysis of variance)

Source s.s. i£ M.S. I

fofal 1576.75 35

Block 142.53 5 28.52 1.32
¥ 4.69 1 4.69 0.22
P 553.17 2 176.99 8 . 1 6 * *

¥ x £ 40.06 2 20.03 0.93
K 470.17 2 235.09 1 0 . 8 7 * *

f x l 8.39 Z 4.20 0 . 1 9  ■
BC 44.33 2** 22.17 1 . 0 2

BC2 6.53 2* 3.17 0.15
¥ x PX 24.34 2 1 2 . 1 7 0.56
¥ X PE2 1.44 2 0.72 0.05
a»or 2S1.25 13 21.63

^Significant at 0.01 level



JkP?J31©IX fl \

Mean weight of nodolar tissue (ag) 
tot stage - 30fcli day after soiling

(Analysis of variance)

Soutrc© S.S* df M.S. F
total 351.64 39
Block 73.47 5 14.69 2.03
f 0.70 1 0.70 0.10
P 57.06 2 28.53 3.94*
f 3C P 22.71 2 11.36 1.57
K 41.72 2 20.86 2.88
If x E 15.72 2 6*86 0.95
K 8.11 2* 4,06 0.56
BC 22.11 2 l 11.06 1.53
? as PS 17.45 a 8.73 1.00
\T s  Ki2 0.53 2 0.17 0.02
ikror 94.26 13 7.25

»Significant at 0*05 level



ftBROlfm i  f l l

flaan weight o £  nodular t is s u e  (mg) 
2nd, stage ** €0tH day a f t e r  sowing

CAnalysis of varian ce)

Source S .S . a f M.S. P

f e t a ! 1264*9? 35

M&M 37.80 5 7 .56 0.19

1 12.25 1 12.25 0.31

P 439.05 2 219.53 5.62*

¥ x  P 12.17 2 6.09 0.16

I{ 44.05 2 22.03 0 .56

f s l 12.1? 2 6.09 0.16

M. 72.45 2* 36.23 0.93
EE2 53.7? 2* 26.89 0.69
V s B C 64.00 2 32.00 0.82

¥ x  PC2 9.34 2 4.67 0.12

E z r a s 507.92 13 59.07

■^Significant at 0*05 le v e l
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Ifean weight of nodular tissue (tag) 
3rd stage - 90th day after sowing

(iUa&lyois of variance)

AJPEWIX ¥111

S o u r c e s .s . U U.S. #

Sofal 304.75 35
Block 21.92 5 4.38 0*15

¥ 1.36 1 1.36 0*23
P 150.50 2 75.25 1 2 . 5 4 * -

? 2 l 0.39 2 0.20 0.03
£ 21.50 2 10.75 1.79
¥ X £ 1.06 2 0 .5 3 0.09
m 12.11 2* 6.06 1 . 0 1

m 3 .4 5 2 * 4*25 0 . 7 1

w x m 8.12 2 4.06 0.69
¥ x M 2 1.53 2 0.67 0 . 1 1

B e r o r 7 3 . 0 1 U 6 .0 0

*«Significant at 0.01 level



Mean m a t e  of days taken for flowering
(Analysis of variance)

Source s .s . i f >!.S. j?

fetal 25.58 39
Block 2.63 5 0.59 17.67
¥ 9.93 1 9.93 331.00*®
P 7.40 2 3.70 123.30**
l x ? 0.09 2 0.05 1.67
K 2,04 2 1.02 34*00 **
? x K 0.32 2 0.16 5,33®
& 0.67 2® 0.14 1 1 .3 5 ® *'

m 2 0.59 2* 0.28 9.53®*
f  x X 1,42 2 0,71 23.67*®
¥ x PI2 0,11 2 0,06 2.00
£V3?02? 0,42 13 0.03

^Significant at 0,05 level
»®Sigatfieamt at 0*01 level



A w m m m  x

fleas number of pegs formed per p lan t 
(Analysis of variance)

Sours© s.s. at M.S. P

fetal 1063.06 55

Slock 4*75 5 0.95 0.70
V 74*24 1 74.24 5 4 * 5 9 * *

£ 795*55 2 396.78 291.75**
I s P 7*16 2 3.58 2.65
K 161.01 2 80.51 59.20**
¥ x IC 0*54 2 0*27 0.20
m 1*11 2* 0*56 0.41
m 2 2*65 2* 1.33 0.93
¥ x m 1.07 a 0.54 0.40
? x m 2 0*18 2 0.09 0.70
error 17.72 13 1.36

■^Significant at 0.01 level



AJHPEKDIX XI
tiean number of aaturo pods per giant 

(Analysis of variance)

Source s*s* a* i.S. F

total 22.25 55
Bloole 1*77 5 0.35 1.52
f 5.07 1 5.07 22.04**
3? 6.51 2 3.29 14*30**
¥ X  P 0.00 2 0.00 0.00
I 4.3S 2 2.24 9.74^
V x K 0.20 2 0.10 0.45
m 0.07 2^ 0.04 0.17
m r 0.51 2* 0.51 1.35
¥ X PE 0.08 2 0.04 0.17
¥ X PI2 1*41 2 0.71 3.09
Stoop 3.00 15 0.25

^Significant at 0.01 level



Awxmu tix

Percentage of pegs developed to oaturc pods (Analysis of variance)
(After angular transf ormt ioa}

Source S*S, if 1.3, F
fotal 1320.04 35
i&oolc 21.51 5 4.26 0.84
f 15.36 1 15.56 3,04
J? 1032.43 2 516.22 102.22*#
? x ? 2.76 2 1.38 0.27
K 122.31 2 61,16 12.11**
? X £ 10.74 2 5.37 1.06
B£ 17.93 2* 8,92 1.77
PI2 4.76 2® 2.53 0.47
V X PK 3.42 2 1,71 0.34
7 x m 2 23.52 2 11.76 2.33
Error 65,60 13 5.05

■^Significant at 0,01 XevoX



Hem neigfet of mature pods per plant (Azialysis of* mriartoe)

APOTB3X XIII

Source 3.8. af ,1.S, F

fetal 22,49 35
Uloek 5,09 5 0,62 6.2

¥ >,5? 1 3.5? 33.7**

P 7.19 2 3.60 36.0**
I S P 0,01 2 0.01 0.1
E 5.44 2 2,72 27.2**

¥ X I O.0? 2 O.0A 0,4
PS 0.78 a* 0.39 3,9-
PS2 0.92 a5* 0.46 4,6*

f % m 0,11 2 0.06 0.6
f k  m 2 0.20 2 0.10 1.0
Error 1.31 15 0.10

Ŝignificant at 0,05 level
•̂ Sigaif least a I? 0,05 level



w m w m .  xi?

TieM of pots (kg/plot) 
(Anal$sis of variance)

Source S.S. at #1.3, W

total 10.62 55
■block 1.68 5 0.34 5.67#
? 1.97 1 1.97 32.83**
p 5.20 2 1,60 26.67**
? X P 0,10 2 0.05 0.03
& 2.28 2 1.14 19.00**
? X K 0.06 2 0.05 0,50
m 0.05 2* 0*02 0.33
m 2 0.49 g# 0.25 4.17*
V x M 0.05 2 0.03 0.50
? x M 2 0.04 2 0.02 0.33
Seror 0.72 15 0.06

^Significant at 0.05 level ^•Significant at 0.01 level



appmsb: x?

tleia of Mala (kg/plot) (Analysis of variance)

Source S .3. if M.S. F

Seta! 84.81 35
Block 10,53 5 2 . 1 1 5,55®
¥ 19.38 1 15.93 42.05#®
P 23.11 2 11.58 30.42# ®

0.78 2 0.33 1.00
X 25.80 2 12.80 3 3 .8 8 ® *

¥ x K 0.98 2 0.29 0 * 7 6

m 0.16 2 * 0 .0 3 0.21
m 2 2.33 2® 1.42 3.74
7 x 1 0.24 2 0 . 1 2 0.32
T x H 2 0,13 2 0.07 0.13
Error 4.83 13 0,38

* Significant at 0.05 level^Significant at 0.01 level



Percentage of two seeded pads 
(After angular tranoformatioa )

(Analysis of variance)

AEPSHDBC XVI

Source s.s. df if .5. F

$otal 612,52 35
Block 104-46 5 20.39 1.33
? 20.19 1 20.19 1.28
P 18.26 2 9.13 0.58
F s P 13.76 2 9.89 0.63
K 73.42 2 36.71 2*33
f s X 5*98 2 1.39 1,53
Mi 6.60 2* 3.50 2.10
m 2 41.51 2^ 20. 76 1.32
? x BC 60.90 2 30,45 1.93
? X M S 22.85 2 11.45 0.73
2rror 204.59 13 15.74



latyral tost weight of pods ia g/litre (Analysis of variance)

iU?MB2X m i

Source s . s * fi£ 4.S. £

Sotal 1 0 2 3 7 * 2 2 35
Block 2 0 5 0 .8 9 5 530.18 6 .6 6 *

¥ 693.44 1 693.44 8 . 7 1 * *

i> 1036.22 2 518.11 6 , 5 1 *

1 1 1 124.23 2 62*12 0 * 7 8

I 3045.72 2 1522*86 1 9 . 1 4 * *

1 1 1 369.39 2 184*20 2*21
m 274.56 2# 137.28 1*73
F i 2 685.78 2# 342.89 4.31*
¥ x  BC 561.49 2 180*75 2.27
?  x  J?S2 12.00 2 6.00 0 .0 3

Error 1034.50 13 79.58

*Sigaifleant at 0*05 level
^Sijnifieaat at 0,01 level



Ammmm xnzx

Hean weight of 100 pods (Analysis of variance)

Source S.S. if H.S. 1?

total 32.42 35
Block: 1.86 5 0.3? 0.90
¥ 1.11 1 1.11 2.71
i> 12.31 2 6.16 1 5 .0 2 * ®

T x P 0.00 2 0.00 0.00
K 8.91 2 4.46 10.33**
f x I 0.52 2 0.26 0.63
M 0.52 2* 0.26 0.63
m 2 0.30 2* 0.15 0.3?
¥ X PI 1.55 2 0.73 1.30
¥ X PK2 0.03 2 0.02 0.05
lirror 5.31 13 0.41

^Significant at 0*01 level



A s m m u  x m

Mean weight of 100 kernels (g) (Analysis of variance)

Source s .s . fi£ ,1.3. ¥

fetal 56.14 35
Block 3.39 5 0.68 1.42
¥ 2.78 1 2.73 5. 79*
P 19.02 2 9.51 1 9 . 8 1 * *

¥ x P 0.59 2 0.30 0.63
K 19.06 2 9.53 1 9 . 3 5 * *

? 2 l 0.05 2 0 .0 3 0.06
P K 0 .5 3 2® 0.23 0.60
i?&2 5.70 2* 1.85 3 .  8 5 *

f  I K 0.19 2 0 . 1 0 0.21
¥ x PS2 0.57 2 0.29 0.60
E r r o r 6.21 13 0.43

^Significant at 0,05 level^Significant at 0*01 level



Shelling percentage 
(Analysis of variance)

APPEHDJX XX

Source s* S. at H.5. I
total 55.50 33

Block 3.67 5 1,73 1.27
¥ 7.11 1 7,11 5.25®
J? 6.73 2 3.40 2.50
f x l 0.32 2 0.26 0.19
I 5.54 2 2.77 2.04
I x l 2,18 2 1.85 0.77
VS. 1.08 2* 0.5^ 0.40
m 2 2.53 2* 1,29 0.95
¥ X i?X 3.09 2 1.55 1.14
¥ X »I£? 0.36 2 0.18 0,13
*a?ror 17.66 15 1,56

^Significant at 0.05 level





M ?&W TX XXII
Oil content m  kernels (percentage)

(Analysis of variance)

Source s.s. if £1.3. r

fotal 79.79 35
Block 2.62 3 0.52 2,56
¥ 53.23 1 55.29 242.23**
F 0.2? 2 0*14 0,64
¥ as P 0.07 2 0,04 0.18
I 12,42 2 6,21 28.23**
? x l 0,50 2 0,25 1.14
m o,13 2s* 0,07 0.52
m z 0,13 2* 0,07 0.32
i  x  m 1,28 2 0.62 2.@2
f x B£2 0.30 2 0,15 0.63
UTror 2.83 13 0,22

^Significant at Q»Ot level



APPSBMX Kill
Hitrogsm content is haulin (percentage)(Analysts of variance)

Scarce S.S. M M.S. P

total 0*6811 55

Block 0*0080 5 0.0016 0.62
f 0*0152 1 0.0152 5*89#
P 0.4919 2 0.2459 95.33*#
f i J 0*0002 2 0.0001 0.04
K 0*1056 2 0*0518 20.08##
f s K 0.0068 2 0*0034 1*32
PI 0*0035 2* 0.0017 0.63
JM2 0.0029 2* 0.0014 0.56
V x K 0*0007 2 0.0005 0.13
V x P£2 0.0147 2 0.0073 2.85
Error 0.0336 13 0.0026

»Significant at 0*05 level** Significant at 0*01 level



apparbec x in t

liltmgm GQntent in shell (percentage)
(Analysis of variance)

Source S.S. fif M.S. 3?

fatal 0.0332 35
Block 0*0014 5 0.0003 1,00
v 0.0001 1 0.0001 0.33
J? 0.0253 2 O.0129 43.00**
Y e p 0.0000 2 0.0000 0.00
I 0.0061 2 0.0031 10.33*#
I s £ 0.0000 2 0.0000 0.00
PS 0.0001 24 0.0001 0.33
B£2 0.0003 2^ 0.0002 0.67
I l H 0.0003 2 0.0002 0.67
? s  If2 0.0002 2 0.0001 0.33
Staror 0.0039 13 0.0003

^significant at Q.01 level



a b p b b d k  a ?

litrogea content in, kernels (percentage)
(Analysis of variance)

Source s.s. if A. 3. W

Total 0.2027 55
Block 0.0056 5 0.0007 1.40
¥ 0*0041 1 0,0041 8*20*
p 0.1369 2 0,0685 137,00*®
? x P 0.0030 2 0*0015 3.00
I 0.0409 2 0.0205 41.00**
¥ x 11 0.0003 2 0.0004 0.80
PS 0,0021 2* 0.0011 2.20
w 2 0.0010 2* 0.0005 1.00
y x m 0,0031 2 0.0016 3.20
¥ x J?£2 0,0015 2 0.0908 1.60
£croff 0.0059 13 0.0005

^Significant at 0,95 level 
**Significant at 0,01 level



m m m m  xm
Uptake of nitrogen (kg/ha) 

(Analysis of variance)

Soorqe s.s. df If.S. I

'iota! 5 7 9 8 *3 7 55
Block 733.61 5 146.72 5 .2 3 *

¥ 521*51 1 521.51 18.59**
1? 2625.50 2 1311.75 46.75**
¥  x P 38.03 2 19.02 0.68
K 1276.46 2 658.23 22.75**
¥  x  £ 21.45 2 10.72 0 .3 8

S K 6.47 2* 3.24 0 . 1 2

PS2 174.35 2'- 87.18 5.11
I s H 35.07 2 17.54 0,63
? x PS2 3.13 2 1 . 5 7 0.06
Srror 3 6 4 .8 1 13 28.06

"■Sigaif leant at 0*05 level
^Significant at 0*01 lev©!



AJKESHDUL XX7XI

Pteepteras content of haulss (percentage) 
(Analysis of variance)

Source s.s* M f,8. 3?

Scribal 0.01356 35
Block 0.00266 5 0.0O053 1.47
f 0.O0135 1 O.00155 3.75
P O.O0514 2 0.0O257 7.14**
I s ? O.OOOSt 2 0.00019 0.52
K 0,00051 2 0.0O026 0.72
f X K 0.O0O60 2 0,00030 0,83
m 0.00D54 2* 0.0002? 0.75
m z 0.O0154 2* 0.00O77 2,14
? 2 m O.00023 2 0.00012 0.33
? x m z 0.00039 2 0.O0045 1,25
a®o» 0.O0473 13 0.00O36

^Significant at 0*01 level



m m m m  m r u i

Phosphorus oontem of shell (perceatage) 
(Analysis of variance)

Source 0.S. m US. f

fatal 0.0055 35
Block 0.0005 5 0.0001 1.0
¥ 0.0000 1 0.0000 0.0
P 0.0022 2 0.0011 11. 0* *

f x B 0.0000 2 0.0000 0.0
£ 0.0014 2 0.QC07 7.0**
TfSl 0.0002 2 0.0001 1.0
a 0.0002 2* 0.0001 1.0
a 2 0.0000 2* 0.0000 0.0
¥ 3£ B£ 0.0002 2 0.0001 1.0
¥ % mz 0.0001 2 0.0001 1.0
Errcr O.Q00T 18 0.0001

leant at 0*01 level



JUKPJSHDIX M U

Phosphorus content of kernel (percentage)
(Analysis of variance)

Source S.S. df U.S. f

fotal 0.02510 35
Block 0.0035? 5 0.00071 3.3S*
f 0.00028 1 0.00028 1.35
P 0.00327 2 0.00414 19.71**
¥ x P 0.00062 3 0.00031 1.48
S 0.00560 2 0.00230 13.33**
t  % K 0.00035 2 0.00018 0.86
m 0.00071 2# 0.00036 1.71
m ? 0.00031 2* 0.00016 0.76
? x m 0.00053 Z 0.00027 1.29
T x ® 2 0.00218 2 0.00109 5.19*
Error 0.00268 13 0.00021

Ŝignificant at 0*05 level •̂ Significant at 0*01 level



APPSHMK H X

intake of phosphorus 
(Analysis of variance )

Source S.S. df M.S. F
total 122.81 35
Bloote 8.6? 5 1.73 2.73
¥ 11,62 1 11.62 13.33**
p 32.99 2 26.50 41.80**

0.31 2 0.16 0.25
K 32.57 2 16.29 25.69*#
U K 0,09 2 O.05 0.0S
K 0,64 2* 0.32 0,58
a:2 5.77 2^ 2.89 4,56*
¥ x PI 0.89 2 0.45 0.71
¥ x PE2 1.02 2 0,51 0.30
Error 3.24 13 0.63

*Significant at 0,05 level ^Significant at 0,01 level



AEPBHDEC XXXI

Potassium content of haulm (percentage)
(Analysis of variance)

Source s . s . if If.S, ¥

total 6.28 35
Block 0,48 5 0.09 2.25
y 0.13 1 0.13 3.25
i> 0.10 2 0.05 1.25
f x ? 0.01 2 0.01 0.25
K 4.95 2 2.43 6 2 .0 0 *®

¥ x £ 0.00 2 0.00 0.00
I K 0.01 2 * 0,01 0 .2 5

m 2 0.03 2* 0.02 0.50
t  x m 0.04 2 0.02 0.50
¥ x PE2 0.02 2 0.01 0.25
a?ror 0.54 13 0.04

Significant at 0.01 level



M m m u  m u

Potassium eoateat la shell (oerceatagc)
(Analysis of variance)

Source S.S. d£ M.S. P

fetal 0.9164 35
Block 0.0381 5 0.0116 1.78
j 0,0225 1 0.O225 3,46
P 0.1689 2 0.0845 13.00##
f  x P 0.006? 2 0.0O34 0.52
K 0,5106 2 0,2553 39.28#*
f  x K 0,0016 2 0,0003 0.12
m. 0,0233 2# 0,0117 1,80
m 2 Q.O077 2* 0,0039 0.60
1 x PK 0,0211 2 0,0106 1.63
v x m z 0.O112 2 0,0056 0.86
Error O.0847 13 O.0065

Ŝignificant at 0,01 level



apedndec xxxxxi
Potassium ©satent In kernel (percentage)

(Analysis of variance)

Source S.S* df M.S. ¥

fatal 0*476 35
Block 0*089 5 0.018 2.57
¥ 0.003 1 0.005 0,71
P 0.044 2 0.022 3.14
? x l 0*004 2 0.002 0.29
K 0.288 2 0.114 16.29**
¥ x I 0.003 2 0.002 0.29
m 0.001 2# 0.001 0.14
m ? 0.001 2** o.oot 0.14
i % m 0.003 2 0.002 0.29
f x m 2 0.010 2 0.0Q5 0.71
isrror 0.088 13 0.007

^Significant at 0.01 level



M m m i x  x m i f

Uptake of potassium (Analysis of variance )

Source 5 .S. if M.S. ¥

fetal 6195.49 35
Black 340.99 5 6 8 .2 0 2 .6 2

¥ 337.34 1 337.34 1 2 . 9 4 * *

P 1014.34 2 5 0 7 . 1 7 1 9 .4 6 ® *

f x f 26.33 2 1 3 . 1 7 0 ,5 1

I 3981.95 2 1 9 9 0 .9 3 7 6 .4 0 ® *

¥ x 1C 8.20 2 4 . 1 0 0 . 1 6

m 5 .4 1 2* 4.77 0 , 1 8

m 2 1 0 A .0 6 2 * 5 2 .0 3 2 ,0 0

? x m 23.16 2 1 1 .5 8 0 ,4 4

Y x M 2 10.94 2 5.47 0 .2 1

iit?ror 883.77 1 3 26.06

^Significant at 0*01 level
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ABSTRACT

An investigation m a  carried out at the Instructional
Para, College of Agriculture, Yollayani daring 1976*77 to
study the comparative performance of two varieties of
groundnut, Titf-2 and IifV-9, under three levels of phosphorus
(50, 75 and 100 kg P^O^/ha) and three levels of potassium
(25, 50 and 75 kg lg0 per hectare) ia a 2 x 32 factorial
experiment with two replications, partially confounding M  

9in replication X and PS ia replication II.

Phosphorus at 100 kg BgQ^ par hectare increased the 
height of plants, number of leaves per plant and mean weight 
of root nodules per plant. Potassium level of 50 kg KgO 
per hectare also increased the mean height of plants and 
number of leaves per plant. TMV-2 and TffY-3 were found 
similar in these characters.

digher levels of phosphorus and potassium increased 
the number of pegs formed per plant, number of mature pods 
per plant, weight of mature pods per plant, yield of pods 
and yield of haulm per hectare, natural test weight, 100 pod 
weight and 1Q0 kernel weight.

$M?-9 m a  superior to T?f?-2 ia the number of pegs 
formed per plant, number and weight of mature pods per plant, 
and yields of pods and haulm per hectare. The natural



test weight* 100 kernel weight and shelling percentage
were higher ia XMV-2 than variety fff¥«3*

Both phosphor a® and potassium at higher levels 
decreased the number of days taken for flowering and the 
percentage of pegs developed to mature pods*. $M?~2 flowered 
earlier than fW-3,

Protein content of kernel was increased by higher 
levels of phosphorus* while higher levels of potassium 
decreased it* Potassium at higher levels increased the oil 
content of kernel* She variety fM?-9 had loiter protein 
content and higher oil content over those of fMV-2.

f he uptake of nitrogen* phosphorus and potassium 
were increased by higher levels of phosphorus and potassium 
fertilisation* She removal of these nutrients were higher 
by variety rfll?-9 than by fl?-2*

Correlation studies revealed that yield cof pods 
was positively correlated to yield of haulm# number of 
pegs formed per plant and the uptake of nitrogen* phosphorus 
and potassium*

She optimum and economic levels of phosphorus and 
potassium were 94 and 30 kg PgOg Per hectare and 124 and 
116 kg K20 per hectare respectively* From the economies of 
fertilizer application it was found that the highest net 
profits of î.534*28 and te.722*47 could he obtained by 90 kg 
PgOg and 116 kg Kg0 per hectare respectively.




