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Information on the magnitude and nature of variability in a population
owing to genetic and non-genetic causes is a pre-requisite for initiating a
breeding programme. Wide range of variability available in cowpea, a popular
pulse crop of Kerala, can be exploited successfully for the development of
new economic varieties. Since economic characters are highly influenced by
the environment it is necessary to partition the observed variability into its
heritable and non-heritable components by means of suitablee genetic parameters
The present study aims to estimate phenotypic variation in cowpea and the
heritable components using genetic parameters such as genotypic coefficient
of variation, heritability and genetic advance.

Materials and Methods.

Fourty three diverse genotypes of cowpea available in the germplasm
collection were grown adopting a randomized block design with 2 replications
during khariff season 1978. Observations on days to flowering, total duration
and number of grains per pod, were made on 5 plants selected at random in
each plot. In the case of yield of grains and yield of haulms mean plot yield
was recorded. The data were subjected to statistical analysis.

Coefficient of genotypic and phenotypic variation (GCV and PCV) were
calculated using the formula suggested by Burton (1952). Heritability (h%) and
Genetic advance (G. A.) were calculated by the formula suggested by Allard
(1960) and genotypic and phenotypic correlations by Panse and Sukhatme (1961).

Results and discussion

The phenotypic, genotypic and environmental correlations of the 6
characters are presented in Table | and the other genetic parameters are pre-
sented in Table 2. All the characters under study showed positive phenotypic
correlations with yield of grain. Significant positive phenotypic correlation has
been noticed between vyield and total duration of the crop. Significant pheno-
typic correlation reported between yield and grains/pod, 100 grain weight etc
by Singh and Mehndiratta (1969) was not confirmed in this study. Significant
positive phenotypic correlation between yield of haulms and all other characters
were also noticed.
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Table 1 Phenotypic (P) Genotypie (G) and Environmental (E)

Correlations among 6 charactors in cowpea.

Total Number of 100 grain Yield of Yield of
duration grains/pod weight grain haulms
Daystoflowering P 0.2624* 0.1050 0.0460 0.0706 0.2159*
G 0.3628** 0.0781 0.0506 0.1782 0.2158*
E 0.1280 0.3460%* 0.0442 —0.0651 0.2173*
Total duration P 0.2736* 0.,3682** 0.3836** 0.6537**
G 0.5619%* 0.5406** Q30139 0.9937**
E 0,0405 —0.0334 0.3771%* 0.1482
No. of grains/pod P 0.2837** 0.1029 0.2424*
G 0.3744%% 0.3267** 0.3065**
E 0.3415** —0.0591 0.1884*
100 grain weight P 0.1145 0,2659*
G 0.1600 0.3014**
E 0.0764 0,1174
Yield of grains P 0.4048**
G 0.4385**
E 0.4072**

* Significant at 5 per cent probability level.  ** Significant at 1 per cent probability level.

Genotypie correlation between vyield and other characters, in general,
were found to be greater than phenotypic and environmental correlations.
Positive genotypic correlation between yield and all the other characters were
noticed. The positive correlations noticed between yield and grains per pod,
100 grain weight etc. are in conformity with that of Singh and Mehndiratta
(1969) in cowpea. Environmental correlation of yield with all the other cha-
racters are quite low and this is in conformity with the results of Singh and
Singh (1969) in field peas. Phenotypic coefficient of variations (PCV) was
the lowest (6.14) for days to flowering and highest (54.73) for yield of haulms.
Genotypic coefficient of variation (GCV) was the lowest (4.48) for total dura-
tion and highest (47.07) for yield of haulms. Considerable heritability (h*) in
broad sense was observed in mcst of the yield components and therefore,
there is scope for further improvement. The lowest heritability recorded for
number of grains per pod agrees with the findings of Veeraswamy et al.
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(1973) in cowpea, Singh and Malhotra (1970) in green gram. High herita-
bility estimate recorded for 100 grain weight is in conformity with the result
of Singh and Mehndiratta (1969) in cowpea. Comparatively low heritability
estimate was noticed for grain yield as reported by Singh and Malhotra (1970)
in mungbean, Singh and Singh (1970) in field peas and Veeraswamy ef al.
(1973) in cowpea.

Genetic advance (G. A.) was lowest for total duration (6.48) and
highest for vyield of haulms (83.32). Comparatively higher genetic advance
was noticed for 100 grain weight (49.69). This is in conformity with the
result of Singh and Mehndiratta (1969) in cowpea.

High heritability estimate have been found to be helpful in making
selection of superior genotypes on the basis of phenotypic performance of
guantitative characters. However, Johnson et a2/ (1955) in their studies with
soyabean have reported that heritability estimate al'ong with genetic advance
is more useful than heritability value alone in predicting the resultant effect
for selecting the best individuals.

High heritability and genetic advance were noticed for 100 grain
weight. It therefore appears that selection for this character will be effective
and satisfactory for practical purposes. Heritability and genetic advance were
comparatively high for grain yield and vyield of haulms. This suggests that
selection for these characters will also be of considerable importance for the
improvement of the crop. According to Panse (1957) if the heritability is mainly
owing to non-additive gene effect the expected genetic advance would be low
and if there is additive gene effect a high genetic advance may be expected.
Therefore, low genetic advance noticed for days to flowering. Total duration
and number of grains per pod seems to suggest that these characters are
mainly controlled by non-additive genes.

It is concluded that while selecting higher yielding varieties of cowpea
due emphasis has to be given for the characters viz. 100 grain weight, grain
yield and yield of haulms,

Summary

43 different genotypes of cowpea were grown in a Randomized block
design with 2 replications during Khariff 1978. The different genetic parame-
ters viz. coefficient of Phenotypic and genotypic variation, heritability in broad
sense and genetic advance were calculated. The study revealed that all the
characters showed positive phenotypic and genotypic correlations with yield.
High heritability and genetic advance were noticed for 100 grain weight, yield
of grain and yield of haulms. This indicate that selection based on the above
characters will be very effective for the improvement of the crop.




GENETIC VARIABILITY AND CORRELATIONS IN COWPEA 231

Ma (Do

mogmmigan MM BEILH8TMeg|s Umalwolmomlcd, allgaj. Ep@mmnow’]
MIMLeAS M0 BOIMeISHOEG: MM1E)8H OO MUs MUADNIEMI WMo ald
momim (Correlation Coefficient) alcw@moesl. @stem mmlos ®Bromeldmy ratona
atommB@ow (Genetic Parameters) 210 (&c(@o OPLES gemo.orarlelonm (Coeffi-
cient of genotypic and phenotypic variation) nJtonmueiod=imlw® (heritability)
mmoola,” anowalomdou”  (Genetic advance) afnIai®s  &HEMEN0DBS: QPRI . @0
modmlow. algaoje @ERE@OI®T uMLeQ]s M0 "LiSHaEgs MG aIPEYMENIMUs D88
mo] @ang. 100 meMIsgesmaen., laa’, @el. Mg’ GMEeVWAURSS eIt @
@o afamiaig” daLlay asonmioodRIM o 2mlmda EROL MY 9aamo] &
M. @mlmonh (o UIROAIMBEE ERTYEDIHHTRES MIBUWINETD I (selection) o3
wolamo sasomomle)gs oulgay” ODaNFTENIMY Daldhnles..

REFERENCES

Allard, R. W., 1960. Principles of plant breeding. John Wiley and Sons New York — London.

Burton, G. W., 1952. Quantitative inheritance in grass. Proc. 6th international Grass land Cong
1, 277—83.

Johnson, H.W,, Robinson, H. E. and Comstock R. E., 1955, Estimate of genetic and environmen-
tal variability in soyabean. Agron. J. 47, 314—318.

Panse, V. G., 1957, Genetics of quantitative characters in relation to plant breeding. Indian J.
Genet 17, 318—328.

Panse, V. G., and Sukhatma, P. V., 1961. Statistical methods for Agricultural workers ICAR New
Delhi,

Singh, T. P. and Singh, K. B, 1962. Interrelationship of quantitative traits with grain yield in
field. Peas /ndian J. Genet. 29, 483—487.

Singh, T. P, and Singh, K. B., 1970. Genotypic and phenotypic variability in yield and other
quantitative characters in collection of field pea, Madras Agric J. 57, 723—726

Singh, K. B. and Mehndiratta, 1969. Genetic variability and correlation studies in cowpea. [Indian
J. Genet 104—109.

Singh, K. B. and Malhotra, R. S,, 1970. Estimates of genetic and environmental variability in mung
(Phaseolus aureus Roxb.( Madras Agric J. 57, 1565—159.

Veeraswamy, R., Pelaniswamy, G, A. and Rathnaswamy, R., 1973. Genetic variability in some quanti-
tative characters of Vigna sinensis (L) Savi. Madras Agric J. 60. 1359—1360,

(M. S. Received: 2-7-7979)



