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EFFECT OF NITROGEN AND PHOSPHORUS ON ASRIYA
MWITUNDE GROUNDNUT IN KERALA*

R. JAYADEVAN and C. SREEDHARAN
College of Agriculture, Vellayani, Kerala

Introduction of high yielding variefics 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 regiona 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 Keraa

Materials =znd 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 59. 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 25sg c¢cm. with a <eed rate of 80 kg/ha. Farm
yard manure at 10 metric tons, potash at 50 kg and limz 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 vield of crop are presented
in Table 1.
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Table 1

Growth, yield characters and yield of Asiriya Mwitunde

Levels of Heigt No of  Haum  ~o of  Weight of Weightof Natural  Shelling  Yield of
nutrients kg/ha. (cm) leaves yieldkg/ha pods pods per 100 kernels test percentage ~ pods
per plant plant plant (gm) weight (kg/ha.)
(gm) (gm)
N, (10) 717 672 7779 319 409 54.1 168.8 75.0 2712
Nz (200 741 718 8348 338 43.2 54.8 176.0 759 2893
Nz (30) 764 751 9210 352 44.6 55.4 1787 76.7 2931
Py (50> 726 639 7992 314 399 54.0 1704 75.1 2764
P2 (75) 74.2 710 8466 339 42.6 54.9 174.8 75.8 2868
P3 (100) 75.4 741 8901 35.6 46.6 554 178.2 76.8 2903
CD at 5% between
levels of N & P. L5 11.0 499 11 - 27 05 20 09 58
Combinarions of N & P
N1 Py 69.7 644 7053 297 37.7 530 160.0 745 2646
Ni p2 72.0 663 7980 310 403 54.3 170.0 74.9 2771
N1 P3 733 710 8313 35.0 44.7 550 176.3 756 2719
N2 P, 73.0 694 8012 31.0 393 54.0 1747 75.3 2771
N2 Pz 740 716 8293 533 437 55.0 175.0 75.6 2969
N2 P3. 754 743 8740 350 46.7 55.3 1783 76.9 2938
N3 P 75.0 720 8844 337 42.0 55.0 176.7 755 2875
Nz P2 76.6 752 9J25 353 43.7 553 179.3 76.8 2865
N3 P3 7.7 769 9660 36.7 480 56.0 180.0 779 3052
C. D. a 5% between
combinationsof N & P. 2. 200 865 1.8 4.1 0.8 i5 1.5 100
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Height at maturity and number of leaves per plant:

Nitrogen had significantly increased these charaeters at al 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 aso 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 N,P, has given
maximum response of these characters.

Yield of haulm:

The yield of haulm was found significantly increased by N application at
al levels This might be due to the influence of N on the height and number
of leaves per plant as already explained. P aso 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 (1946!) and better utili-
sation of N in the presence of adequate amount of P (Raheja, 1966, are some of
the possible reasons for this response of P. It was also seen that maximum
haulm yield was obtained at N,P, level and this was on par with N,P, and
N.,P,. 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 sicnificantly 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 attri-
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 levels of P.
This may be explained as the beneficial effect of P on fruiting as reported by
Cokefair (1931), and Buckman and Brady (1960. Combined application of N
and P at the highest levels also significantiy 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 ql., 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 aso significantly increased by e 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 P, 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 kernet
by N application as aready 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 20 kg 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
reporied 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 tc 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 ¢
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, Panikker (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) aso
obtained a high response for phosphorus for the same varietv.

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
ascribz1 to the adlitive eFzcts of these nutriznts wheaa given in an optimum
combination.
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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
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