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Abstract 

The thirty three genotypes of cowpea were evaluated for variability, correlation and path analysis for 

seed yield and yield contributing characters at Post Graduate Farm, Mahatma Phule Krishi Vidyapeeth, 

Rahuri during Kharif, 2020-21. The high magnitude of GCV and PCV were found for plant height, 

number of pods per plant and seed yield per plant. High heritability estimates accompanied with high 

genetic advance percent of mean was noticed for plant height, number of pods per plant, seed yield per 

plant, number of branches, test weight and days to 50% flowering while, high estimates of heritability 

coupled with moderate genetic advance percent of mean were observed for the characters days to 

maturity, number of seeds per pod and tannin content which is due to additive gene action and direct 

selection for such traits is rewarding in crop improvement. The characters number of pods per plant, plant 

height, test weight, pod length leaf and crude protein showed positive and significant correlation with 

seed yield per plant. The maximum positive direct effect on seed yield per plant was recorded by number 

of pods per plant followed by pod length, number of seeds per pod and test weight. The number of 

branches, number of pods per plant and pod length also contributed indirectly towards seed yield per 

plant. 
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Introduction 

Cowpea is a tropical grain legume which plays nutritional role of the tropics and sub tropics, 

especially in Sub-Saharan Africa, Asia, Central and South America (Singh et al., 1997) [19]. 

Cowpea is grown worldwide on 12.61 million ha with an annual grain production about 5.59 

million tons and the productivity of 20-25 kg/ha. In India the Cowpea is grown in an area of 

about 1.3 million ha with a production of 2.1 million tones having a productivity of 607 kg/ha 

(www.cazri.res.in) 

Cowpea young leaves, pods and beans contain vitamins and minerals and therefore it is used 

for human consumption and animal feeding (Nielson et al., 1997) [12]. It is also one of oldest 

legume used as protein source for humans and livestock. Dry seeds of cowpea are used to 

prepare several meal and snacks dishes. It contains high amount of quality protein (23.4%), 

carbohydrate (60.3%), fat (1.8%) and sufficient amount of calcium (76 mg/100gm), iron (57 

mg/100gm) and vitamins such as thiamine (0.92 mg/100g.), riboflavin (0.18 mg/100g.) and 

nicotinic acid (1.9mg/100g) (Chatterjee and Bhattaacharya, 1986) [2].  

Seed yield is a complex polygenic quantitative trait, greatly affected by environment. Hence, 

assessment of variability for seed yield and it’s attributes is essential for the successful yield 

improvement through breeding programme. Furthermore, the productivity of selection in any 

breeding programme is founded on the knowledge of character association. Path analysis, 

which is used to formulate selection indices for genetic improvement, can be used to determine 

the cause effect of the essential attribute. Hence, the present investigation was undertaken for 

evaluation of variability, correlation and path analysis in promising seed cowpea genotypes. 

 

Material and Methods 

Experiment was conducted at Post Graduate Farm, MPKV, Rahuri comprised of thirty three 

during kharif, 2020-21 in RBD design with two replication. Observation were recorded on five 

randomly selected plants for fourteen characters viz., days to 50 per cent flowering, days to 

maturity, plant height (cm), number of main branches, number of pods per plant, pod length 

cm), number of seeds per pod, test weight (g), seed yield per plant (g), protein content (%), 

tannin content, digestibility (%) and cocking time. 
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Analysis of variance was estimated as per procedure proposed 

by Panse and Sukhatme (1995) [14]. The genotypic and 

phenotypic coefficients of variation were calculated as per 

Burton (1952) [1], Heritability in broad sense was estimated as 

per suggested by Hanson et al. (1956) [5], while genetic 

advance was estimated as suggested by Johnson et al. (1955) 

[8]. Genotypic and phenotypic correlation coefficients were 

worked out by adopting method described by Singh and 

Choudhary (1977) [18], while path coefficient analysis was 

performed as per Dewey and Lu (1959) [4]. 

 

Results and Discussion 

The analysis of variance (Table No. 1) revealed that the mean 

sum of squares due to genotypes for all the characters except 

digestibility were highly significant, which indicated presence 

of appreciable amount of variability among the genotypes and 

hence there is ample scope for selection of promising 

genotypes for seed yield and yield attributing traits. 

The result on mean, range, PCV, GCV, heritability and 

genetic advance as per cent for seed yield and yield 

contributing characters are presented in Table 2. PCV was 

higher than GCV for all characters studied showing that all 

highly influenced by environment. The high magnitude of 

GCV and PCV were found plant height, number of pods per 

plant and seed yield per plant. The estimation of genotypic 

and phenotypic coefficient of variation indicates the amount 

of genetic and non-genetic variation present for different 

desirable characters. Higher magnitude of GCV and PCV for 

these traits indicated presence of high degree of variability 

and better scope for selection. Present findings were in 

accordance with report of Sarath and Reshma (2017) [15], 

Sharma et al. (2017) [17] Havaraddi and Deshpande (2018) and 

Das et.al. (2020) [3].  

The heritability (b.s.) estimates ranged between 24.34 to 

98.78 per cent. The character plant height recorded the 

highest estimate (98.78%) of heritability followed by days to 

flowering (98.00%), days to maturity (95.42%), number of 

pods per plant (93.02%), test weight (90.66%), seed yield per 

plant (88.38 5), tannin content (75.44%) and number of seeds 

per pod (73.04%). Crude protein content (42.64%), cooking 

time (36.46%) and pod length (32.75%) recorded moderate 

estimate, while digestibility had low estimate of heritability. 

The traits plant height, number of pods per plant, seed yield 

per plant, number of branches, test weight and days to 50% 

flowering showed high heritability estimates accompanied 

with high genetic advance percent of mean which is due to 

additive gene action and direct selection for such traits is 

rewarding in crop improvement. Similar results were in 

accordance with Manjudevi and Jayamani (2018) [10], 

Olunloyo et al. (2019) [13], Sharma et al. (2019) [16], Yadav and 

Duddukar (2019) [21] for days to 50% flowering, plant height, 

number of pods per plant, number of branches, test weight 

and seed yield per plant. High estimates of heritability 

coupled with moderate genetic advance percent of mean were 

observed for the characters days to maturity, number of seeds 

per pod and tannin content. It also indicated an additive gene 

action in the inheritance of these traits and scope for direct 

selection of these characters in early generations 

In general the genotypic correlation was generally of higher 

magnitude than phenotypic correlation (Table 3), indicating 

association between various characters studied. The seed yield 

per plant showed significant and positive relationship at 

genotypic and phenotypic level with number of pods per plant 

(rg= 0.692 and rp= 0.669) followed by plant height (rg= 0.470 

and rp= 0.448), test weight (rg= 0.381 and rp= 368), pod length 

(rg= 295 and rp= 0.239) and with crude protein content at 

genotypic level (rg 0.256). It indicates dependence of these 

characters on each other. Earlier workers viz., Kharde et al. 

(2014) [9] plant height, pods and protein content Mohankumar 

et al. (2017) [11] number of pods per plant; Yadav and 

Duddukar (2019) [21] pods per plant, 100 seed weight with 

seed yield which confirms the present findings.  

The character number of pods per plant (1.120) showed 

highest direct positive effect on seed yield per plant (Table-4) 

followed by pod length (0.674), number of seeds per plant 

(0.369), test weight (0.215) and number of branches per plant 

(0.213). However, days to maturity (0.146) and crude protein 

content (0.109) showed low positive direct effect on seed 

yield per plant. The earlier workers viz., Henry et al. (2003) [7] 

and Tsegaye et al. (2018) [20] also reported positive direct 

effect of number of pods per plant, number of seeds per pod, 

test weight on seed yield of cowpea. 

 
Table 1: Analysis of variance for fourteen characters of thirty three cowpea genotypes : 

 

Sr. No Characters Replication Genotypes Error 

 DF 1 32 32 

1 Days to 50% flowering 5.470* 123.577** 1.251 

2 Days to maturity 1.227 96.315** 2.259 

3 Plant height (cm) 5.470 608.241** 3.733 

4 No. of  branches 0.349 8.711** 0.840 

5 Number of Pods Per Plant 0.049 23.841** 0.863 

6 Pod Length (cm) 0.011 5.869* 2.973 

7 Number of seed per pod 0.022 2.539** 0.396 

8 Test Weight (g) 0.230 6.948** 0.340 

9 Crude protein content (%) 0.445 1.502* 0.604 

10 Tannin(mg/100 gm) 0.0003 0.0050** 0.0007 

11 Digestibility 10.801 6.119 3.723 

12 Cooking time 0.530 3.130** 0.610 

13 Seed yield per plant (g) 0.839 28.374** 1.750 

14 Seed yield per plot (kg/ha)) 7236.236 247154.249** 15247.380 

* Significant at 5% and ** Significant at 1% level 
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Table 2: Estimates of variability parameters for seed yield and its contributing characters in thirty three cowpea genotypes: 
 

Sr. 

No. 
Characters Mean Range 

GCV 

(%) 

PCV 

(%) 

ECV 

(%) 

Heritability 

h² (bs) 

Genetic 

Advance 

Genetic Advance 

as % of Mean 

1 Days to 50% flowering 55.59 44.50-69.50 14.07 14.21 2.01 98.00 15.95 28.69 

2 Days to maturity 80.77 68.00-95.00 8.49 8.69 1.86 95.42 13.80 17.08 

3 Plant height (cm) 45.83 31.70-96.50 37.94 38.17 4.22 98.78 35.59 77.67 

4 Number of  main branches 9.46 6.90-16.40 20.97 23.10 9.69 82.40 3.71 39.21 

5 Number of Pods Per Plant 14.03 8.50-20.70 24.16 25.05 6.62 93.02 6.73 48.01 

6 Pod Length (cm) 12.92 9.49-16.49 9.31 16.27 13.34 32.75 1.42 10.98 

7 Number of seed per pod 10.55 8.10-12.30 9.81 11.48 5.96 73.04 1.82 17.27 

8 Test Weight (g) 11.70 7.15-14.75 15.54 16.32 4.99 90.66 3.57 30.48 

9 Crude protein content (%) 19.76 17.20-21.11 3.39 5.19 3.93 42.64 0.90 4.56 

10 Tannin(mg/100 g) 0.62 0.44-0.72 7.43 8.55 4.24 75.44 0.08 13.29 

11 Digestibility (%) 66.45 63.40-70.50 1.65 3.34 2.90 24.34 1.11 1.67 

12 Cooking time (Minutes) 24.37 22.11-26.50 2.41 4.00 3.19 36.46 0.74 3.00 

13 Seed yield per plant (g) 16.94 6.34-22.42 21.53 22.90 7.81 88.38 7.07 41.70 

 
Table 3: Estimates of genotypic (above diagonal) and phenotype correlation coefficients (below diagonal) among seed yield and yield 

contributing characters in thirty three cowpea genotypes. 
 

Character 

Days  to 

50% 

flowering 

Days to 

maturity 

Plant 

height 

(cm) 

Number  

of main 

branches 

Number of 

Pods Per 

Plant 

Pod 

Length 

(cm) 

Number of 

seed per 

pod 

Test 

Weight 

(g) 

Crude 

protein 

content (%) 

Seed yield 

per plant 

(g) 

Days to 50% flowering 1.000 0.913** 0.360** 0.278* 0.014 0.643** 0.095 0.071 -0.022 0.111 

Days to maturity 0.902** 1.000 0.362** 0.346* 0.026 0.493** 0.162 -0.017 -0.157 0.083 

Plant height (cm) 0.355** 0.360** 1.000 0.516** 0.452** 0.471** 0.041 -0.034 -0.461** 0.470** 

Number  of main  branches 0.241* 0.299* 0.480** 1.000 0.274* 0.003 0.001 -0.200 -0.577** 0.179 

Number of Pods Per Plant 0.013 0.017 0.434** 0.214 1.000 -0.235 -0.377** -0.285* 0.118 0.692** 

Pod Length (cm) 0.397** 0.344** 0.281* 0.093 -0.119 1.000 0.238* 0.718** 0.129 0.295* 

Number of seed per pod 0.088 0.168 0.049 0.032 -0.345** 0.316** 1.000 0.080 -0.418** 0.046 

Test Weight (g) 0.070 -0.020 -0.029 -0.189 -0.286* 0.361** 0.049 1.000 0.360** 0.381** 

Crude protein content (%) -0.024 -0.123 -0.260* -0.440** 0.063 -0.320** -0.291* 0.166 1.000 0.256* 

Seed yield per plant (g) 0.109 0.085 0.448** 0.118 0.669** 0.239* 0.123 0.368** 0.088 1.000 

*and ** significant at P= 5 and P = 1 level of significance, respectively 

 
Table 4: Estimates of genotypic direct (diagonal) and indirect effects (above and below diagonal) of component characters on seed yield in 

thirty three cow pea genotypes. 
 

Sr. 

No. 
Character 

Days to 

50% 

flowering 

Days to 

maturity 

Plant 

height 

(cm) 

Number 

of  main 

branches 

Number 

of Pods 

Per Plant 

Pod 

Length 

(cm) 

Number 

of seed 

per pod 

Test 

Weight 

(g) 

Crude 

protein 

content 

(%) 

Genotypic 

correlation 

with Seed 

yield (g) 

1 Days to 50% flowering -0.469 0.134 -0.110 0.059 0.015 0.433 0.035 0.015 -0.002 0.111 

2 Days to maturity -0.428 0.146 -0.110 0.074 0.030 0.332 0.060 -0.004 -0.017 0.083 

3 Plant height (cm) -0.169 0.053 -0.305 0.110 0.506 0.317 0.015 -0.007 -0.050 0.470** 

4 Number of  main branches -0.131 0.051 -0.157 0.213 0.307 0.002 0.001 -0.043 -0.063 0.179 

5 Number of  Pods Per Plant -0.006 0.004 -0.138 0.058 1.120 -0.158 -0.139 -0.061 0.013 0.692** 

6 Pod Length (cm) -0.302 0.072 -0.144 0.001 -0.263 0.674 0.088 0.154 0.014 0.295* 

7 Number of seed per pod -0.045 0.024 -0.012 0.000 -0.422 0.160 0.369 0.017 -0.046 0.046 

8 Test Weight(g) -0.033 -0.003 0.010 -0.043 -0.319 0.484 0.030 0.215 0.039 0.381** 

9 Crude protein content (%) 0.010 -0.023 0.141 -0.123 0.132 0.087 -0.154 0.077 0.109 0.256* 

Residual effect= 0.212   *, ** significant at 5% and 1%, respectively 

 

Conclusion 

Result of present research study on genetic variability, 

correlation and path analysis studies reflects that scope for 

improvement of seed yield and its component through 

selection of plant height, number of pods per plant, seed yield 

per plant, number of main branches, test weight.  
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