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Abstract

In cowpea, dual purpose plant types are more preferable for cultivation. Therefore, exotic and
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indigenous cowpea germplasm lines were evaluated in augmented design to study estimates of
the correlation coefficients and path analysis of morphological as well as fodder and grain yield

attributes. The present study showed a high impact of direct effects of correlation (0.9714**) and
suggested that going for plant types with higher biomass per plant (0.8856**), dry weight per plant
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(0.4598), stem girth (0.2336) number of secondary branches (0.2788), leaves per plant (0.3251),
pods per plant (0.9059) and pod clusters per plant (0.7718) would be effective for improving both

fodder and seed yield in cowpea.
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Introduction

Cowpea is a warm-season, annual, herbaceous
legume and one of the most ancient crops known to man. It
is now a broadly adapted crop with high variability,
cultivated around the world primarily for seed, and
secondarily as vegetables (for leafy greens, green pods,
fresh shelled green peas, and shelled dried peas), a cover
and fodder crop. It possesses wide intra species diversity
for various traits (Annonymous, 2007). Generally, farmers
prefer dual purpose plant types of cowpea for cultivation.
The vining type is preferred for forage or cover crop use,
while the bush type is better suited for inter-cropping.
Kumar et al. (2001) evaluated genotypes of cowpea to
estimate the correlations and path coefficients for
morphological traits. Parmar ez al. (2003 ) studied association
analysis for grain yield and contributing characters in
cowpea. Erkut and Cengiz (2004) compared some cowpea
(Vigna unguiculata 1. walp) genotypes from Turkey for seed
yield and yield related characters, by determining correlation
and path coefficients between them. Kumawat and Raje
(2005) also studied association analysis in cowpea. Based
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on estimates of the phenotypic and genotypic correlation
coefficients, it may be suggested to lay more emphasis on
particular characters in selection programmes aiming to
improve grain and fodder yields in cowpea. In the present
study, both exotic and indigenous cowpea germplasm lines
were evaluated in augmented design to study the estimates
of the correlation coefficients, character correlation and path
analysis for determining the contribution of various traits
to forage and grain yield.

Materials and Methods

Altogether 168 indigenous and exotic genotypes of
cowpea Vigna unguiculata (L) walp including three
cultigroups i.e. unguiculata, catjang, sesquipedalis, and
three checks and one control were employed in the
experiment at farm of Crop Improvement Division of Indian
Grassland and Fodder Research Institute, Jhansi during
2004-05 and 2005-06. The checks were Bundel lobia-1,
Bundel lobia-2, UPC-5286 and local control IGFRI-95-1.
Augmented block design layout consisted of seven strips
with 24 germplasm lines, in each strip. There were two rows
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of each germplasm with a spacing of 60 cm from row to row
and 100 cm from entry to entry; the plant to plant spacing
was kept as 15 cm. The observations were recorded
according to minimal descriptor for agri-horti crops
(Anonymous, 2007). The data was collected for 29 traits/
parameters from five plants from each line at vegetative,
reproductive and harvesting stage. Vegetative traits
included, early plant vigour, plant growth habit, plant height,
length of main shoot per branch, number of nodes, number
of primary branches, number of secondary branches, number
of leaves per plant, leaf length, leaf width, leaf weight per
plant, stem weight per plant, biomass per plant, fresh leaf
per stem ratio, dry leaf weight, dry stem weight, dry weight
per plant and dry leaf per stem ratio. Reproductive traits
included days to flowering initiation, days to 50 % flowering,
days to maturity initiation and days to total maturity. Seed
and yield traits included number of pod cluster per plant,
number of pods per plant, pod length, seeds per pod, 100
seed weight, seed weight per plant and number of seeds per
plant. The data of 29, morphological and seed yield
parameters per traits was analyzed for pooled average of
both years using SPAR-1 statistical package software. Study
of correlation, path analysis of forage and grain yield, yield
attributing characters was performed for selection (Snedecor
and Cochran, 1967).

Results and Discussion

The correlation was established among different
traits of the evaluated germplasm for the pooled data of the
years 2004 and 2005. The analysis revealed the highest
significant correlation or association between dry weight
per plant and dry stem weight per plant (0.9714*%*); followed
by between number of seeds per plant and number of pods
per plant (0.9314**); and between biomass per plant and
stem weight per plant (0.9624*%*) as shown in Table.1. The
high correlation value of dry stem weight per plant mainly
came from positive direct effect (0.4598) of dry weight per
plant; stem girth (0.2336); and number of secondary branches
(0.2005) as shown in Table 3. Biomass per plant had highly
significant positive correlation with dry weight per plant
(0.8856**) and days to maturity initiation (0.2035%*%*).

The high correlation value of biomass per plant
mainly came from positive direct effect of number of leaves
per plant (0.3251); stem girth (0.2842); and number of
secondary branches (0.2788) as shown in Table 2. Also stem
weight per plant had highly significant positive correlation
with dry leaf weight per plant (0.7230**), dry stem weight
per plant (0.8856**), biomass per plant (0.9624**), days to
maturity initiation (0.2491**), dry weight per plant (0.8956**)
and significant positive correlation with days to total
maturity (0.1512%). The high correlation value of number of
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seeds per plant mainly came from direct positive effect of
number of pods per plant (0.9059); and through indirect
effect of number of pod cluster per plant (0.7718) as shown
in Table 4. Similar results were shown by Kohli (2002) and
Kumar et al. (2001) where correlation studies revealed
positive and significant association between seed yield per
plant and clusters per plant, pods per plant and 100 seed
weight. In this study, days to maturity had the maximum
and desirable direct as well as indirect effects on seed yield
per plant. This study therefore suggested that selection
based on three characters viz. 100 seed weight, cluster per
plant and pods per plant might bring simultaneous
improvement in seed yield. Estimates of the phenotypic
and genotypic correlation coefficients, exhibited similar
trends as reported by Parmar et al. (2003) where, grain yield
showed significant positive association with number of
clusters per plant and pods per plant at both phenotypic
and genotypic levels. Based on the findings it was
suggested by Parmar et. al. (2003) to lay more emphasis on
pods per plant, clusters per plant, seeds per pod, test weight
and pods per cluster in selection programmes aiming to
improve grain yields in cowpea. In a similar study, Niazi et
al. (1999) conducted path-coefficient analysis for Vigna
radiata and concluded that a plant type for increased fodder
and grain yield should have higher biomass per plant, dry
weight per plant and seed yield per plant. Snedecor and
Cochran (1967) described correlation as a measure of
association between pairs of variables independent of other
variables and path analysis decomposes correlation into
pieces for easy interpretation of effects. In their studies
with cowpea Yahaya et al. (2005) reported a highly significant
correlation between plant height and total green pod yield.
Also found to be significantly correlated to green pod yield
were leaf area per plant. Direct percentage contribution of
plant height (20.98 %) was found to be higher to that of leaf
area per plant (0.504%), respectively (Yahaya et al., 2005).
Mary and Gopalan (2006) made association studies for yield
and its related traits of fodder cowpea in F, generation they
also reported that correlations and path analysis aid in the
selection of superior genotypes from the breeding
population. They observed high positive significant
phenotypic and genotypic correlations for traits plant
height, number of branches, number of leaves, leaf length,
leaf weight, stem weight, green fodder yield and crude
protein content. Therefore, in the present study with
cowpea, a high impact of direct effects of correlation
suggested that going for plant types with higher biomass
per plant, dry weight per plant, stem girth, number of
secondary branches, number of leaves per plant, number
of pods per plant, and number of pod cluster per plant
would be effective for improving fodder and seed yield in
cowpea.
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