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Abstract: Morphological techniques were used to evaluate the diversity in 20 cowpea accessions collected
from some parts of Nigeria for two years (2007 and 2008) at Ibadan, South Western Nigeria. Correlation
analysis was employed to show the relationships among the traits. Similarly, genotypic and phenotypic
variances, genotypic coefficients of variation, heritability and expected genetic advance were estimated for the
twelve traits in cowpea for each season. This study shows that for cowpea yield improvement, number of main
branches, pod numbers, pods per plant, pods per peduncle and seeds per pod should be part of the selection
criteria.
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. Introduction

Cowpea is the most widely cultivated and utilized grain legume in Nigeria as well as one of the
cheapest sources of plant protein sources in the diet of Nigerians providing over 57% protein. Cowpea is
cultivated for its seed (shelled green or dried), pods and/or leaves, which are consumed in fresh form as green
vegetables, while snacks and main meal dishes are prepared from the dried grain. It is also a good substitution
for animal protein.

Morphological traits is the first step in the genetic diversity studies in most breeding programmes (Cox
and Murphy, 1990) because, The existing data bases on the germplasm collection or breeding stocks can often
be used for genetic analysis. Grain yield is as a result of association of several trait and this makes yield a
complex trait. Genotypic correlation coefficients provide a measure of the genotypic association between
characters and give an indication of the characters that may be useful as indicators of more important ones under
consideration.The success of most plant breeding programmes rely largely on the amount of diversity present in
the population as the nature of genetic variability and its magnitude determine the selection criteria and breeding
schemes to be used for improvement purposes. Understanding the extent, distribution and nature of this diversity
would be useful in the breeding of cowpea genotypes with increased yield potential.

The objective of this study is to determine the level of association among the agronomic characters of
cowpea accessions for the best use of the genetic potential of the crop and for a better management of cowpea
germplasm and improvement of yield..

Il.  Materials And Methodology
2.1 Materials
2.1.1 Plant materials
The 20 accessions of Cowpea used for this study were collected from market places, farmer’s fields’ in
various States in Nigeria and a breeding line (IFE BPC) (Table 1) during explorations. These collections have
since been maintained in the ex-situ genebank of the National Centre for Genetic Resources and Biotechnology
(NACGRAB), Ibadan, Nigeria.

2.1.2 Location

This study was carried out on the research farm of the National Centre for Genetic Resources and Biotechnology
(NACGRAB), Ibadan. It is a forest savannah transition zone located on the longtitude 03° 01°W and latitude 07°
22°S.

2.2 Methods

The seeds were sown using Randomized Complete Block Design (RCBD) with three replications in
single row plots to minimize environmental variations. Planting was done during the late season (August) of
2007 and 2008 in 4 m long rows with 60 cm inter-row and 40 cm intra-row spacing while blocks were separated
from each other using 1 m spacing. Three seeds were sown per hole and were thinned to two plants per stand
two weeks after planting (WAP), each row therefore, contained 20 plants and the 16 inner competitive plants
within each row were utilized for observation.
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Weeding was done three (3) and six (6) weeks after planting (WAP) manually while insect pest was
controlled using Karate at 50 ml per 20 litres of water. Fertilizer was applied at the rate of 30kgN/ha and
30kgP/ha was applied as basal fertilizer in form of NPK 15:15:15 at one (1) week before planting. Data on the
agronomic and morphological characters were collected from 10 randomly selected competitive plants from
each of the 20 accessions of Cowpea and their means were recorded for all observations. Data from the 12 agro
botanical traits from the 20 accessions were subjected to statistical analysis. Correlation analysis was employed
to show the relationships among the traits.

I1l.  Results And Discussions

The genotypic and phenotypic correlation coefficients among 12 cowpea agronomic characters in the
year 2007 and 2008 planting seasons are presented in Table 1 and 2 respectively. Genotypic correlation
coefficients provide a measure of the genotypic association between characters and give an indication of the
characters that may be useful as indicators of more important ones under consideration. Generally, genotypic
correlations were higher than the corresponding phenotypic ones.

This implied that the traits under consideration were genetically controlled. Similar observations were
obtained on cowpea by Nakawuka and Adipala (1999). The closeness of phenotypic and genotypic correlation
coefficients in some instances suggests that environment had some effect on the correlated characters.

The significant positive genotypic correlations between grain yield and number of main branches
(r=0.31, 0.21), number of pods per peduncle (r=0.64, 0.72), the number of pods per plant (r=0.58, 0.57), pod
length (r=0.48, 0.52), and number of seeds per pod (r=0.55, 0.72) suggest that these characters contributed
positively towards yield and should be considered when selecting for high grain yield in cowpea. Similar results
were reported by Ombakho and Tyagi (1987), and Okeleye et al, (1999). However, number of pods per
peduncle (r=0.64, 0.72) and the number of pods per plant (r=0.58, 0.57)had the highest positive genotypic
correlation with the grain yield, thus suggesting that the higher the number of pods per peduncle and number of
pods per plant, the more the seed yield. The low and non-significant positive genotypic and phenotypic
association between pod length and number of pods per plant (r=0.01, 0.16), (r=0.01, 0.13 respectively) would
indicate that the selection of genotype for longer pods may not produce many pods per plant. The high positive
correlation between number of seeds per pod and pod length (r=0.58, 0.46) indicates that with longer pods,
more space is provided for seeds.

However, the high negative genotypic correlation between number of seeds per pod and 100 seed
weight (r=-0.41, -0.38) indicated that the more the seeds, the smaller the size. The decrease in seed size could
lead to unacceptability of some cultivars, especially where large seeded cultivars are preferred. Also, the
negative correlation between 50% flowering and number of pods per plant (r=-0.27, 0.08) suggests that early
flowering would mean more time for grain filling which can translate to higher yield and bigger seed size than
the late flowering cultivars since the number of pods per plant is highly correlated positively with the seed yield.
The observed variation in all the traits considered in this study will enhance the genetic improvement of the crop
for any of the characters evaluated. The high loadings of some characters such as terminal leaflet length,
terminal leaflet width, number of main branches, number of nodes, number of pods per peduncle, number of
pods per plant, plant height, seed weight and seed yield indicate their importance in delineating the collections.

The highest contributors to seed yield appear to be branch number, number of pods per peduncle,
number of pods per plant and number of seeds per pod (Jackai, 1995 & Aremu et al., 2007). Although earlier
research showed that seed size is a primary determinant of yield in cowpea (Imrie and Bray, 1983,, and
Obisesan, 1985), this was not the case in the present study.

This discrepancy may have been due to the different genotypes used. Thus for cowpea vyield
improvement, number of main branches, pod numbers, pods per plant, pods per peduncle and seeds per pod
should be part of the selection criteria.
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Table 1: Genotypic correlation coefficient among twelve characters of 20 cowpea accessions in year 2007 and
2008 seasons

* **  Significant at 0.05, 0.01 probability levels respectively

30% flowering 2007 0.50%* 0.31* -0.06 022 015 027* 0.13 -0.14 0.06 -0.13 -0.07
2008 0.38%* 039 | 0.14 0.17 0.02 008 012 0.20 0.01 033%* 0.03
TLL{cm) 2007 D61** 0.13 0.01 0.10 0.01 0.42%% | D38* 037%% | D51%* 0.49%*
2008 081** 034%* | 047** 0.03 0.19 034** | 0.08 037** | D44%* 037**
TLW(cm) 2007 -0.02 0.19 0.11 0.11 014 | 0.04 001 -0.02 0.09
2008 0.26* 037** 0.13 0.29* 0.25* 0.13 033** | D41%* 0.39**
NME 2007 0.74%% 024 0.70%* 017 0.02 041+ | 003 031%*
2008 097** -0.01 0.35%+ 0.07 0.35%+ -0.23 0.07 0.21
NN 2007 0.14 0.45** -0.42%= 0.06 038% | 0.01 0.15
2008 0.07 0.56%* 0.06 0.37%* 001 -0.20 03g**
NFPD 2007 0.83++ 0.11 0.19 | -0.06 -0.15 0.64%*
2008 0.84%* 0.18 031%* [ 0.15 D.71%* 0.72%*
NPPL 2007 0.01 0.06 -0.20% -0.06 0.58**
2008 0.16 0.62** | 018 D.62** 0.537%*
PL{cm) 2007 013 0.58** 030%* | p4gF*
2008 -0.06 0.46** | 0.08 0.32%*
PH(cm) 2007 0.23*% | 023 -0.30%
2008 -0.03 0.25% 0.43%+*
NSP 2007 D41%* 0.33%*
2008 03g%* 0.72%*
SWig) 2007 -0.33%
2008 0.61%*

TLL- Total Leaflet Length; TLW- Total Leaflet Width; NMB- Number of Main Branches; NN- Number of
Nodes; NPPD- Number of Pods per Peduncle; NPPL- Number of Pods per Plant; PL- Pod Length; PH- Plant
Height; NSP- Number of Seeds per Pod; SW- Seed Weight; SY- Seed Yield.

Table 2: Phenotypic correlation coefficient among twelve characters of 20 cowpea accessions in year 2007 and
2008 seasons

Character (2007) | | Thlicm) | TLW(em) | NMB | NN | NPPD | NPPL | Pl{cm) | PHicm) | NSP | SW(g) | SY(g)
50% flowerlng | 2007 | 046 0.30" [ 005 -0.21 -0.14 | 0.26° | 0.13 013 0.06 .13 -0.07
2008 | 0.55°* 037°* | 012 015 0.01 | 007 0.12 0.20 0.01 032* 0.03
TLLicm) 2007 0.54°%* | 0.10 0.00 010 5¢ -0.46%* 042
[ 2008 10767 | 03¢ | G4 | 0.06 oA | 031
TLWicm) 2007 0.02 017 008 011 )13 ) 05 001 -0.02 0.08
e 2008 | 022 | 034 | 043 1022 |025° |012 033" 0.40°% | 0.35°°
NAMB 2007 0.74°* | 0.24 | 069" | .0.17 | 0.03 G.40°* 0.05 0.32°
2008 4 0293°° 1005 1057°° 1006 0.30° -0.20 D06 | 026"
NN 7007 0.14 | 0.48°° | .0.41°* | 0.06 037" 0.00 0.16
2008 0.08 ) 53%* ) 06 0.34°" 0.00 018 036"
NPPD | 2007 | | i 081°° | 010 | -0.18 0.06 0.14 0.63°"
3008 I 083°* | 0.16 0.42°° 0.13 039 | 0.71%°
NPPL 2007 | | | | 001 | 006 | =0.28° 0.06 0.60°*
2008 | 0 0.51%* 014 0.49=* | 0.62°*
PLlicm) 2007 | | | | | | 015 | 057°* 039°% | 0.46°*
2008 | 0.06 046" 0.07 047"
PHicm) 3007 I | 1 | | 034 0.23 0.29°
2008 003 0.25* 038>
“NSP 2007 | 0.40°° | 0.53°°
2008 | | 038" | 0.66"*
SWig) 2007 D32%
2008 i 8 5098
* **  Significant at 0.05, 0.01 probability levels respectively
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TLL- Total Leaflet Length; TLW- Total Leaflet Width; NMB- Number of Main Branches; NN- Number of
Nodes; NPPD- Number of Pods per Peduncle; NPPL- Number of Pods per Plant; PL- Pod Length; PH- Plant
Height; NSP- Number of Seeds per Pod; SW- Seed Weight; SY- Seed Yield.

IV. Conclusions and Recommendations
This study shows the presence of genetic variability among the Nigerian cowpea germplasm which can
be used to broaden the genetic basis of the crop for better use of its genetic potential. For cowpea yield
improvement, number of main branches, pod numbers, pods per plant, pods per peduncle and seeds per pod
should be part of the selection criteria based on the result of this study.
These results of this research indicate that the traits/characters that correlated positively could
effectively be utilized and considered when planning crop improvement program in cowpea.
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