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EFFECT OF NITROGEN AND PHOSPHORUS ON ASIRIYA

MWITUNDE GROUNDNUT IN KERALA*

R. JAYADEVAN and C. SREEDHARAN

College of Agriculture, Vellayani, Kerala

Introduction of high yielding varieties of crops is one of the steps to
increase the production per hectare. Varieties of groundnut cultivated in Kerala
at present are low fertility strains with limited yield potential. "Asiriya Mwitunde"
a high yielding serai bunch variety from Tankaniyaka was introduced to India in
1963. This variety has given encouraging results in the tests conducted at the
Regional Research Centre, Hyderabad as well as in the regional trials carried out
in Tamil Nadu, Karnadaka, Maharashtra and Punjab (Kulkarnni, et al , 1967). It is
being grown extensively on cultivators fields in the above states. In Kerala no
such attempt has been so far made either to exploit the potential of this variety
under the agroclimatic conditions of the slate or to assess its manurial require,
ments. This investigation was, therefore, undertaken to evaluate the high fertilizer
responsiveness of this variety to nitrogen and phosphorus under the soil and
climatic conditions of Kerala.

Materials and Methods

The experiment was conducted at the Agricultural College Farm. The
soil of the field was red loam with 0 065, 0.038, 0.072 per cent, potash, nitrogen,
phosphorus respectively and a PH of 5.9. The treatments consisted of com-
binations of 3 levels of 10, 20 and 30 kg/ha of N and 3 levels of 50, 75 and
100 kg/ha of P. The design of the experiment was randomised block with three
replieations fitted in a 3* factorial combination. The plot size was 8 x 4 sq. m,
and spacing adopted was 25 X 25 sq cm. with a *eed rate of 80 kg/ha. Farm
yard manure at 10 metric tons, potash at 50 kg and lime at 1000 kg/ha res.
pectively were applied uniformally to all the plots. Nitrogen was given as
ammonium sulphate and phosphorus as superphosphate. The fertilizers and farm
yard manure were applied as basal dressing. Lime was applied just after the peg
formation stage. The crop was harvested 143 days after sowing.

Results and Discussion

The results on growth, yield characters and yseW of crop are presented
in Table 1.
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Table 1

Growth, yieid characters and yield of Asiriya Mwitunde

Levels of
nutrients kg/ha.

*_

N, (10)

NZ (20>
N3 (30)

Pi (50>

Pz(75)

P3 (100)

CD at 5 % between
levels of N & P.

Combinations of A & P

Nl Pi

Nl P2

N! P3

N2 P,

Nz PZ

N2 Pa.

N3 Pi

N3 P2

N3 P3

Height
(cm)

71.7

74 1

76.4

72.6

74.2

75.4

1.5

69.7

72.0

73.3

73.0

74.0

75.4

75.0

76.6

77.7

No of
leaves

per plant

672

718

751

689

710

741

11.0

644

663

710

694

716

743

7?0

752

769

Haulm
yield kg/ha

7779

8348

9210

7992

8466

8901

499

7053

7980

8313

8012

8293

8740

8844

9J25

9660

No of
pods/
plant

31 9

33.8

35.2

31.4

33.9

35.6

1.1

29.7

31.0

35.0

31.0

53.3

35.0

33.7

35.3

36.7

Weight of
pods per

plant
(gm)

40.9

43.2

44.6

39.9

42.6

46.6

- 2.7

37.7

40.3

44.7

39.3

43.7

46.7

42.0

43.7

48.0

Weight of
100 kernels

(gm)

54.1

54.8

55.4

54.0

54.9

55.4

0.5

53.0

54.3

550

54.0

55.0

55.3

55.0

55.3

56.0

Natural
test

weight
(gm)

168.8

176.0

178.7

170.4

174.8

178.2

2.0

160.0

170.0

176.3

174.7

175.0

178.3

176.7

179.3

180.0

Shelling
percentage

75.0

75.9

76.7

75.1

75.8

76.8

0.9

74.5

74.9

75 6

75.3

75.6

76.9

75.5

76.8

77.9

Yield of
pods

(kg/ha.)

2712

2893

2931

2764

2868

2903

58

2646

2771

2719

2771

2969

2938

2875

2865

3052
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C. D. at 5 % between
combinations of N & P. 20.0 865 4.1 0.8 ,' 5 1.5 100
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Height at maturity and number of leaves per plant:

Nitrogen had significantly increased these characters at all levels giving a
maximum at 3 kg/ha. The response of these growth characters to N application
might be attributed to the rapid meristamatic activity in plants (Crowther, 1935 •
Similar results due to N on groundnut were reported by Verma and Bajpai.
(1964). P application at 75 kg/ha had also significantly influenced these chara-
cters probably because P is closely associated with cell division and development
of meristamatic tissue (Bear, 1955 . The combined application of NSP3 has given
maximum response of these characters.

Yield of haulm:

The yield of haulm was found significantly increased by N application at
all levels This might be due to the influence of N on the height and number
of leaves per plant as already explained. P also had significantly increased the
haulm yield upto 75 kg/ha. The increased cell division and cell elongation leading
to increased meristamatic activity as renorted by Russel (1961) and better utili-
sation of N in the presence of adequate amount of P (Raheja, 1966, are some of
the possible reasons for th is response of P. It was also seen that maximum
haulm yield was obtained at N8P3 level and this was on par with N8PS and
N3P,. This showed that even though both N and P had exerted their individual
effects in increasing the haulm yield, when they were combined the effect of N
was more pronounced than that of P.

Number and weight of Pods per plant:

The mean number of pods per plant was increased significantly by the
application of 20 and 30 kg N/ha over 10 kg level. Whereas the weight of pods
had recorded a significant increase only at the 30 kg ievel. This might be at t r i -
buted to the fact that N application helped to increase the formation of protein
in the plant and thereby leading to an increase in the size of the plant which in
turn synthesisc carbohydrates at a faster rate and in larger quantities (Raheja, 1966)
there by leading to an enhancement of number and weight of pods. There was
also a significant increase in the number and weight of pods at all lei els of P.
This may be explained as the beneficial effect of P on fruiting as reported by
Cokefair (1931), and Buokman and Brady ( I 9 6 0 . Combined application of N
and P at the highest levels also significantly increased these characters and this
result is in conformity with the findings of Punnoose (1968).

Weight of hundred kernels and natural test weight:

The kernel weight and natural test weight were increased significantly at
all levels of N. Application of this nutrient might have increased total leaf area
of the plant (Singh et al., 1966) with a consequent increase in the photosynthates
contributing to a corresponding increase in the weight of seeds in relation to its
volume and number. These characters were also significantly increased by • the
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levels of P. This might be attributed to its role in the metabolism of carbo-
hydrates, fats and protein as reported by Bonner and Glaston (1951). The combined
application of N, and P8 level had recorded the maximum test weight and kernel
weight which is coroborated by the findings of Punnoose (1968).

Shelling percentage'

The shelling percentage was influenced significantly by the N application at
20 kg level and it was on par with 30 kg N level. The better development of kernel
by N application as already explained might have contributed to an increased shelling
percentage. The significant increase in shelling percentage by the application of P
at 100 kg level might be attributed to synthesis of carbohydrates, fats and proteins
constituting the kernels.

Yield of pods

The N application had increased the pod yield upto 30 kg level even though
it was significant only upto 20kg level. The pod yield was influenced by the impor-
tant yield attributes such as hundred pod weight and shelling percentage which were
also not influenced by N beyond 20 kg level. This is in contrast to the results
obtained by Katarki and Banahatti (1965), Maini and Nijhawan (1966) and Punnoose
(1968\ wherein they got responses only upto 10 kg level. More over it was also
reported that only in soils where fertility status was poor, the groundnut crop had
responded to higher levels of N, Nijhawan (1962) whereas this variety has res.
ponded to higher levels of N even in soils of medium fertility. This might be
attributed to the high N responsiveness of the variety Asiriya Mwitunde.

The absence of a significant response beyond 20 kg N might be due to
the possible utilisation of the excess N for increasing the height, number of
leaves and haulm yield as is seen in Table 1, which were significantly increased
upto 30 kg level.

Most of the previous workers on groundnut reported responses for phos-
phorus only upto 50 kg/ha, Pauikker (1961', Chockhey Singh and Pathak (1969).
However in the present investigation a significant response upto 75 kg phosphorus
was obtained. This might be presumably due to high fertilizer responsiveness of
this variety when compared to many local varieties Kulkarni et al ,(1967) also
obtained a high response for phosphorus for the same variety.

The combined application of 20 kg nitrogen and 75 kg phosphorus also
resulted in significant yield increase and it gave an yield of 2969 kg/ha. This can be
ascribed to tha a d d i t i v e effects of these nu t r i en t s when given in an opt imum
combinat ion.
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Summary

An experiment was conducted to assess the high fertilizer responsiveness
of Asiriya Mwitunde, a groundnut variety introduced from Tanganiyaka in respect
of N and P under the soil and climatic conditions of Kerala. The various
growth characters such as height, leaf and haulm production were significantly in-
creased by 30 kg N/ha. Application of P upto 100 kg/ha increased significantly
the yield attributes such as weight of kernels, test weight, shelling percentage in
this variety. Pod yield was significantly increased by 20 kg N and 75 kg P giving
a per hectare yield of about 2969 kg/ha under the agro-climatic conditions of
Kerala.

Acknowledgement

The authors express their sincere gratitude to Prof. C. M. George, Professor
of Agronomy for his suggestions and assistance given during the course of this
investigation. The authors also express their sincere thanks to Dr. J. Samraj,
Principal, Agricultural College, Vellayani for giving facilities for the conduct of this
experiment.

<\{jpT>1 (oxroxig;r»-p3»:xn3.Tjnm§gg (a-ĵ l Arasroo in»oTog>:rr><m1cTO arts

mTorra" ia>1§1aa>1<o1g8i"rn nnejsoBOa roiosi* jajrw^^Ta-joajjaro e>-«Joi<o»o, orucro^

ggjosaio gDS-OTsI co) cuTojIcu aJgni-aj oroJsoajSBBCo 6>-in<fl»usr5la»u 30 •a.lasjo.'/po

fMDom o<m3«Ji1 e^sg ajg(2_}sa»o_ri0 cosro^cBocsjil aj^iao-ln-jT gj . $>-*&&>" sn~\at>" 100

<fl.Taejcxj.pOo eonunOo ojsirooqjgg (ooororugig-jaoojocoo gTJ gxDroralsxilo

OJOCQil (BTDCJDlc9>T)Ta;j1aJ . <Sf313§S) \JDgT tJfflOifftW CT>1eja6>Sej«?)S»S QjTgCXj" 2f> c8>T(jeJ3(C/)Oo 6>6!CTKS

jsorao, 75 <3)1ffiejo(cr)0ii eaojioojo aoJtbgi®0 6>->n.ft>uso1rra° 2969

eols^tsnel

sra-§"uTajo s>svor>s»T)oii3^o »3ut-»r>.tmnns>ofto3j>o a^9c\jL>ra>u csauocrulora

. 0.10 !

AositJTOj. fi(j)onr>o{!j5 soainntajsoojouoo

cs-sjf5oi'*c8»a6>s

29.8 (/SO

30 (fe'lod-ioi^Oo asKD'SJSrfflo 100 (aTceJOit/jOo eoaidOajo gnj<ejfa1^. sisvm'ssaj



EFFECT OF NITROGEN AND PHOSPHORUS ON GROUNDNUT 79

° 10 AlaeJo^QOo n^cnserrao 100
51.6

REFERENCES

Bsar, F. E. 1955. Chemistry of the Soil. Rein hold Publishing Corporation, New York.

Bonner, J. and Glaston, A. W., 1951. Principles of plant physiology. W. H. Freeman and Co.
Sanfrancisco and London.

Buckman, H. O. and Brady, N. C. 1960. Nature and properties of soil. The Macmillion Company,
New York

Chokhey Singh and Pathak, S. S. 1969. Groundnut responds to N.P. K. Ferli. News. 14,26-27.

Cockefair 193!. The role of phosphorus in the metabolism of plants. Amer. J. Bot. 18,352-398.

Crowther, E M. 1935. A note on the availability of organic nitrogen compound in pot experi-
ments. J. Agri Set. 15, 300-302.

Katarki. B. H. and Banahatti, A. L. 1965. Effect of N, P and K. on yields of groundnut in black
soils of Karnataka Stale. Indian Oilseeds J. 9, 50-57.

Kulkarni, L. S. Yusuf Sharife and Sharma V. S. 1967. Asiriya Mwitunde Groundnut gives good
results at Hyderabad. Indian Fmg. 17, (2) 9-12.

Maini , N S. and Nijhawan, H. L. 1966. Factors that affect groundnut quality. Indian Fmg 15,
(12) : 31-33.

Nijhawan, H. L. 1962. Effect of application of manures on groundnut crop. Change in the import-
ant constitutents of groundnut seed affecting its quality in trade Indian Oilseeds
/$, (2) : 123-129.

Panikkar, M. R. 1961. Balanced fertilizer applicat ion gives record groundnut yields Pert. News. 6
(6) 22-26.

Punnoose, 1968, "Studies on the effeci of nitrogen and phosphorus on the growth, yield and quality
of groundnut in Red loam soils of Kerala" Thesis submitted to the University
of Kerala for M. Sc- (Agri) degree.

Raheja, P. C. 1966. Soil productivity and crop growth. Asia Publishing House, Bombay.

Russel, E. W. i961. Soil conditions and plant growth Longmans green and Co, Ltd, 48. Grosvenor
Street, London W-l

Singh, S. P., Rajpai, R. K. and Singh M. P. 1966. Response of Linseed to nitrogen and phosphate
fertilization Indian. J. Agron II (1)

Verma, J. K. and Bajpai, M. R. 1964. A brief review of mineral nutrition of groundnut in relation to
its growth, yield and quality. Indian. Oilseeds. J. 8. 222-229

( M . S . received: 23-3-1974)


