
Studies on Genetic Variability, Character Association and Path Co-
Efficient Analysis in Cowpea [Vigna Unguiculata (L.) Walp]

Brahmaiah M, Jhansi Rani K, Sunil N and Keshavulu K
Department of Seed Science and Technology, College of Agriculture, Rajendranagar,

Hyderabad 500 030, India.

ABSTRACT
Genetic variability, heritability, genetic advance, correlation and path coefficient analysis were carried out

for forty genotypes of cowpea for 18 yield component and seed quality traits. Heritability in broad sense was high
for number of clusters per plant and days to 50 per cent flowering indicate the presence of additive gene effects.
Phenotypic and genotypic coefficients of variation were high for the seed yield per plant followed by pods per
plant, length of main branch and number of clusters per plant. Positive correlation was found between seed yield
and pods per plant, number of clusters per plant, number of seeds per pod, number of primary branches. Path
analysis showed high positive direct effects on pods per plant, number of primary branches and number of seeds
per pod. Pods per plant, number of clusters per plant, number of seeds per pod and number of primary branches
were identified as selection criteria for improving yield and component characters in cowpea breeding programmes.
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Cowpea [Vigna unguiculata (L.) Walp]
is an important grain legume and important minor
pulse crop in India. Its quick growth has made
cowpea as an essential component of sustainable
agriculture in marginal lands and dry regions of the
tropics, where rainfall is scanty and soils are sandy
with little organic matter. If early maturing varieties
are grown as pure crop with required inputs, it has
potential of yielding as high as cereals on
productivity per day basis. In India, it occupies an
area of 3.9 million hectares with production of 2.2
million tonnes and productivity of 564 kg ha-1 (Kurer
et al., 2010).  It is extensively grown in southern
states of Andhra Pradesh, Karnataka and Tamil
Nadu. In the context of yield enhancement, in order
to have a good choice of character for selection of
desirable genotypes under planned breeding
programme, knowledge of the nature and magnitude
of variation existing in available plant breeding
materials, the association of component characters
with yield and their exact contribution through direct
and indirect effects are very important. Besides
yield components, the contribution of seed quality
parameters is essential for overall improvement of
yield potential.

The basic information on the existence of
genetic variability and diversity in a population and

the relationship between different traits is essential
for any successful plant breeding program. The
information on genetic variability can be of great
help in formulating appropriate breeding strategy
for genetic up-gradation of cowpea. Genetic studies
regarding quantitative characters in cowpea are
limited. Hence, the present investigation was
undertaken to estimate the genetic variability and
to study association of different characters and their
direct and indirect effect on grain yield with a view
to identify the accessions with best potentiality for
upgrading grain yield and its component characters.

MATERIAL AND METHODS:
The experimental material for the present

study comprised of 40 genotypes (36 accessions
and four check varieties) of cowpea. .The
experiment was laid out in Randomized Block
Design at National Bureau of Plant Genetic
Resources (NBPGR) Regional Station, Hyderabad,
Andhra Pradesh during kharif 2012 with two
replications. It was carried out in one row of five
meter length by adopting a spacing of 45 cm × 10
cm. In each genotype, observations were recorded
on five randomly selected competitive plants per
replication for 15 yield components and three seed
quality parameters viz., days to 50 per cent



Table 1.  Analysis of variance for quantitative characters in cowpea.

1. Days to 50% flowering       0.31    35.90**   0.15
2. Leaf length(cm)       0.19      1.93**   0.10
3. Leaf width(cm)       0.08      1.02**   0.11
4. Plant height(cm)     96.47* 1016.88**  21.63
5. No. of primary branches       0.02       1.13**    0.18
6. Length of main branch (cm)    150.97  2394.79**   61.37
7. No of clusters per plant        0.88*      67.89**     0.19
8. Peduncle length(cm)       11.40      71.52**     3.18
9. Pod length(cm)         0.15      15.09**     0.43
10. Pods per plant       72.39*     133.53**    15.80
11. Days to 80% flowering         5.00       24.04**       1.71
12. No. of seeds per pod         0.71       13.54**       0.26
13. Seed yield per plant(g)      150.70    1867.46**     39.88
14 100 seed weight (g)          0.02        10.50**       0.04
15 Germination (%)          1.25       180.59**      13.19
16 Seedling vigour index-I 199500.30  352970.00** 57472.57
17 Seedling vigour index-II   60610.05 1081688.00** 82047.18
18 Protein content (%)          0.20          80.76**        1.30

S.No. Character Mean sum of squares

Replications
(d.f=1)

Treatments
(d.f=39)

Error
(d.f=39)

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

flowering, leaf length (cm), leaf width (cm), days
to maturity, plant height (cm), number of primary
branches per plant, length of main branch (cm),
number of clusters per plant, peduncle length (cm),
pod length (cm), number of pods per plant, days to
80 per cent flowering, number of seeds per pod,
100-seed weight (g), seed yield per plant (g), protein
content (%), germination (%), seedling vigour
index-I and seedling vigour index-II.

Analysis of variance was carried out with
the mean data of each character. The components
of variance were used to estimate genetic
parameters like genotypic and phenotypic
coefficients of variation (PCV and GCV) as given
by Falconer (1981) and heritability (h²) in the broad
sense as given by Allard (1960).

Path coefficient analysis was also carried
out at phenotypic as well as genotypic levels as
described by Dewey and Lu (1959).

RESULTS AND DISSCUSSION
The analysis of variance for 40 genotypes

of cowpea for eighteen quantitative traits are
presented in Table 1. The analysis of variance
showed that the mean sum of squares for the
genotypes were highly significant for all traits
measured. The phenotypic coefficient of variation
(PCV) and genotypic coefficient of variation (GCV)
were highest for seed yield per plant (59.31 and
58.06) followed by pods per plant (48.02 and 42.63),
length of main branch (44.56 and 43.44), number
of clusters per plant (40.68 and 40.56), 100-seed
weight (32.50 and 29.89), plant height (32.10 and
31.42), protein content (28.04 and 27.59), peduncle
length (25.58 and 24.46) and seedling vigour index-II
(21.86 and 20.26). Moderate PCV and GCV were
recorded for seedling vigour index-I (20.48 and
17.38), number of primary branches (19.69 and
16.46), pod length (19.04 and 18.51), number of
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seeds per pod (17.66 and 17.31) and germination
(12.11 and 11.26). Low PCV and GCV were
recorded for the rest of characters.

Heritability in broad sense was high (Table 2)
for number of clusters per plant (99.40 %), days to
50 per cent flowering (99.10), protein content (96.80
%), number of seeds per pod (96.10 %), plant height
(95.80 %) and seed yield per plant (95.80 %).

The estimates of phenotypic and genotypic
coefficient of variation, heritability and genetic
advance as per cent of mean were high for plant
height, length of main branch, number of clusters
per plant, peduncle length, pods per plant, seed yield
per plant, seedling vigour index and protein content
indicate the existence of high degree of variability
and additive gene action in the material under study,
offering ample scope for selection.

The minimum magnitudinal differences in
PCV and GCV for all the traits studied implied that
the traits are mostly governed by genetic factors
with little role of environment in the phenotypic
expression of these characters. Thus, selection of
these traits on the basis of the phenotypic value
may be effective. Similar results were earlier
reported for heritability in cowpea by Kumar et al.,
2009, Sangwan et al.2005, Siddique and Gupta 1991,
Tyagi et al., 2000 and Thiyagarajan, 1990.

Simple correlation coefficients were
worked out for eighteen characters in forty cowpea
genotypes among seed yield and its components
and the results are presented in Table 3. Significantly
positive correlations were found between seed yield
and pods per plant (0.7357**), number of clusters
per plant (0.6358**), number of seeds per pod
(0.6168**), number of primary branches (0.6068**).
Seed yield was negatively correlated with days to
50 per cent flowering    (-0.1019), days to 80 per
cent flowering (-0.0772) and 100-seed weight
(-0.0201). The positive association between seed
yield and yield attribute is also in accord with an
earlier study on character association in cowpea
by Uguru,1996.

The estimates of direct and indirect
contributions with yield were presented in Table 4.
The path analysis showed the highest positive direct
of pods per plant (0.3002,), number of primary
branches (0.2832), and number of seeds per pod

(0.2671). Length of main branch (-0.6058), pod
length (-0.1409), days to 80 per cent flowering (-
0.2039), germination (-0.0584), seedling vigour
index-I(-0.0879) and protein content (-0.0407)
showed the negative direct effect on seed yield per
plant.

The high direct effects of number of pods
per plant, number of primary branches, number of
seeds per pod on seed yield in this study suggests
that these traits are good yield enhancing indices.
However, the indirect effects of these traits on seed
yield via length of main branch, pod length, days to
80 per cent flowering, germination, seedling vigour
index-I and protein content were negative.
According to Izge et al., 2006, higher indirect values
could most likely be neutralized in most cases by
negative indirect effects via other characters and
this can lead to their low and non-significant
genotypic correlations with total yield. In this regard,
selection for such characters may not enhance yield
improvement.

Substantial genetic variability, heritability
with genetic advance as per cent of mean was
recorded for important yield components to warrant
selection in the cowpea accessions for
improvement. The level of genetic variability
observed for different traits would be useful for
breeding varieties of cowpea for high yield. As high
genetic variance and heritability estimates coupled
with significantly positive correlations and high
direct effects of number of pods per plant, number
of primary branches, number of seeds per pod on
seed yield were recorded for these traits could be
listed in selection criteria for cowpea breeding
programme.
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