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Variability and Genetic Divergence in Vegetable Cowpea Germplasm of Goa

Vegetable cowpea popularly known as Yard long bean
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ABSTRACT

Vegetable cowpea or Yard long bean [Vigna unguiculata var. sesquipedalis L. (Walp)] is a
warm season leguminous crops grown especially for vegetable purpose along the west
coast of India. In Goa, pole type varieties are preferred over bushy types as they offer
multiple harvests with comparatively longer pods. There is wide variability found for
different morphological and other traits in the local types cultivated in the state of Goa.
Exploration of genetic variability in the available germplasm is a prerequisite for initiation
of any successful breeding programme. Twenty nine genotypes of vegetable cowpea
including three improved varieties collected from different parts of Goa state were
evaluated for twelve quantitative characters including yield. High variability was observed
for pod yield/plant, number of pods/plant and pod length. The high variability for pod
yield per plant is apparent as the pod yield ranged from 315.25 to 2070.45 g/plant with an
average of 827.48 g per plant. Pod yield depends on number of pods per plant, pod length
and pod weight. Number of pods per plant ranged from 36.65 to 147.80. Pod weight
depends on pod length, number of seeds per pod and hundred seeds weight. Wide
variation was observed for all these characters in the present study. The GCV value was
maximum for pod yield per plant (g) followed by pod weight (g) and number of pods per
plant. Low values of GCV were observed for days to first flowering, days to first harvest
and number of seeds per pod. In the present study, the twenty nine genotypes could be
grouped into fourteen clusters based on genetic distance. High coefficient of variation
was observed for pod yield per plant, pod weight, number of pods per plant and pod
length indicating their significant contribution in determining the inter cluster distances.
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INTRODUCTION

through out the year.

There are many varieties

(Vigna unguiculata var. sesquipedalis) is an
important leguminous vegetable crop of South India.
Vegetable cowpea is an important vegetable grown
as intercrop in different cropping systems. (Khanpara
et al., 2016). In Vegetable cowpea, among the
different parts analyzed shells were rich in dietary
fiber. Seeds were nutrient dense as compared to pods
and shells, but more in anti- nutrients (Tiwari et al.,
2019). In Goa, pole type cowpea with indeterminate
growth habit producing long green fleshy pods are
preferred and fetch premium price in the market

released in case of bush type of cowpea but the
availability of improved varieties in pole type
vegetable cowpea is rather scanty. Not much work
has been carried out on the genetic improvement of
pole type vegetable cowpea. There is wide variability
found for different morphological and other traits in
the local types cultivated in the state of Goa.
Exploration of genetic variability in the available
germplasm is a prerequisite for initiation of any
successful breeding programme. In spite of its
popularity and importance very little effort has been
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made to upgrade the genetic makeup of this crop.
Hence, the present investigation was carried out
systematically to evaluate the local accessions to
estimate the extent of genetic variability, heritability,
genetic advance and genetic divergence in the locally
collected germplasm of vegetable cowpea.

MATERIALS AND METHODS

Twenty nine genotypes of vegetable cowpea collected
from different parts of Goa including three released
varieties were evaluated in a randomized block design
with two replications during rabi seasons starting from
2012-2016 in paddy fallow land. The soil is sandy loam
with a pH of 5.1 with medium phosphorous and
potassium availability. Recommended package of
practices were followed to raise a good crop (Anon.
2004). Observations were recorded on twelve
important quantitative characters, viz., plant height
(cm), number of primary branches, leaf length (cm),
leaf width (cm), days to first flowering, days to first
harvest, pod length (cm), pod weight (g), pods per
plant, number of seeds per pod, 100 seeds weight (g)
and pod yield per plant on five randomly selected
plants/genotype/replication. The analysis of variance
was carried out as suggested by Panse and Sukhatme
(1985). The genotypic and phenotypic coefficient of
variation was calculated as per the formula suggested
by Comstock and Robinson (1952). Heritability (broad
sense) and genetic advance were worked out as per
the procedure given by Burton and De Vane (1953)
and Allard (1960).

RESULTS AND DISCUSSION

Among the twelve quantitative characters studied, the
twenty nine vegetable cowpea genotypes exhibited
highly significant differences for all the characters
indicating high variability in the cowpea accessions
(Table 1). Wide range of variation was observed for
all the characters studied. Highest variation was
observed for pod yield/plant, number of pods/plant and
pod length (Table 2). Such a high variability for the
above characters was also reported earlier by De
Mooy (1985), Resmi (1998) and Narayanankutty et
al. (2003).

In the present study, all the characters exhibited
narrow differences between the value of PCV and
GCV. This indicated low impact of environment on
the expression of all the quantitative characters. The
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same was reported earlier by Narayanankutty et al.
(2005).

The GCV value was maximum for pod yield per plant
(g) followed by pod weight (g) and number of pods
per plant. Low values of GCV were observed for days
to first flowering, days to first harvest and number of
seeds per pod (Table 2). Shobha and Vahab (1998)
and Narayanankutty et al., (2003) reported high GCV
for yield per plant and pod weight in vegetable
cowpea. Low GCV values for days to first flowering
and number of seeds per pod has been reported by
Sreekumar et al., (1996). The results of analysis of
variance for different traits are given in Table 3.

The high variability for pod yield per plant is apparent
as the pod yield ranged from 315.25 to 2070.45 g /
plant with an average of 827.48 g per plant. Pod yield
depends on number of pods per plant, pod length and
pod weight. Number of pods per plant ranged from
36.65 to 147.80. Pod weight depends on pod length,
number of seeds per pod and hundred seeds weight.
Wide variation was observed for all these characters
in the present study. Similar findings have been
reported by other workers (De Mooy(1985), Resmi
(1998), Shobha and Vahab(1998) and Narayanankutty
et al.,(2005)

With the help of variability and subsequent GCV alone,
it is not possible to determine the amount of genetic
variation that is heritable to the further generations.
Burton and De Vane (1953) suggested that GCV
combined with estimates of heritability would give the
best results of genetic advance to be expected from
selection. In the present study, heritability values were
high (>90%) for all the characters studied except
number of seeds per pod. High values of heritability
for quantitative characters have also been reported
by earlier workers, Sobha and Vahab (1998) and
Narayanankutty et al. (2003). The accurate value for
heritable variation can be estimated when heritability
is combined with genetic advance. In the present
study, high heritability coupled with high genetic
advance was observed for pod yield per plant (g) and
pod weight (g). This may be due to the preponderance
of additive gene action for these characters there by
indicating the advantages of selection for their
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improvement. High heritability coupled with high
genetic advance for above characters in vegetable
cowpea has been reported by Resmi (1998) and
Narayanankutty et al. (2003). Other characters viz.,
days to first flowering, days to first harvest, number
of seeds per pod and leaf length has recorded high
heritability of more than 90 per cent but their genetic
advance is very low (<30%) indicating the non
additive gene action for these traits. This implies
improvement of above traits by pyramiding desirable
genes through suitable hybridization programmes.

The success of any hybridization programme depends
on the genetic diversity present in the parents. In the
present study, the twenty nine genotypes could be
grouped in to fourteen clusters based on genetic
distance (Table 4). The cluster I was the largest
comprising of five genotypes and remaining clusters
had two genotypes each except thirteen and fourteen
that had one genotype each.

The clustering pattern in the present study did not
follow any uniform pattern. The clustering pattern was
irregular and the same type of distribution was earlier

Vg Thangam et al.

reported by Patil and Bhapkar (1987) and
Narayanankutty et al. (2005).

The correlation studies provide reliable information on
the nature and extent of relationship for bringing about
improvement in yield and other traits. The estimates
of correlation coefficients is presented in Table 5.
Characters showing positive and highly significant
correlation with yield per plant were pod weight
(0.737) and number of pods per plant (0.596). On the
other hand, yield had negative and significant
correlation with days to first flowering (-0.318) and
number of seeds per pod (-0.203). This is in
accordance with the results of Narayanankutty et al.
(2005).

In the present study, high coefficient of variation was
observed for pod yield per plant, pod weight, number
of pods per plant and pod length indicating their
significant contribution in determining the inter cluster
distances. Hence, selection of parents differing in
traits such as pod weight, pod yield per plant , number
of pods/plant and pod length will be more useful in
future breeding programmes.
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