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Introduction 
 

Cowpea [Vigna unguiculata (L.)Walp.] Known by most 

as "black eye pea," this leguminous crop belongs to the 

Fabaceae family and is an annual crop that is grown for 

commercial purposes all throughout India. Its green pods 

and seeds are harvested (Snehal et al., 2021).  

 

The cowpea is a crucial legume crop that is grown all 

throughout the world's tropics and subtropics, and for 

low-income populations living in these regions, it is 

frequently their main source of protein and minerals 

(Tirkey et al., 2022 and Thuseem et al., 2018). India is 

the largest producer as well as consumer of pluses in the 

world. In India, pulses are grown nearly on 28.34 M ha 

with an annual production of 23.15 MT and average 

productivity of 817 kg ha-1 (Anonymous, 2021).  

 

Understanding genetic diversity is crucial for conserving 

and utilizing germplasm resources effectively. 

Correlation coefficients can be misleading if a high 
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The experimental material comprised of 20 Cowpea genotypes along with eleven 

quantitative characteristics. The experiment was conducted at Research Farm Genetics and 

Plant Breeding, AKS University, Satna, Madhya Pradesh during the kharif season of the 

year2023. Genotypes with eleven quantitative characteristics like days to first flowering, 

days to 50% flowering, number of pod cluster-1, number of pod plant-1, Plant height, length 

of pod, number of seeds pod-1, 100 seeds weight, biological yield plant-1, harvest index, 

seed yield plant-1. The data were analysed for genetic variability character association i.e. 

correlation and path analysis. The study revealed that phenotypic coefficient of variation 

was greater than the genotypic coefficient of variation, with the highest coefficient 

observed in the number of seeds pod-1. The environment coefficient of variance had the 

lowest values compared to GCV and PCV in harvest index, plant height, number of pod 

plant-1, seed yield plant-1 and biological yield plant-1. Characters with a higher number of 

pod cluster-1 had the least influence from environmental factors, indicating a dependency on 

phenotypic expression. Heritability values ranged moderately for various factors, 

suggesting that the genotypic ability of strains to transmit genes to their progenies is the 

most significant factor. 
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correlation between traits is due to indirect effects of 

other traits (Mohan and Thiyagarajan, 2019). Therefore, 

proper understanding of these parameter is very 

important for efficient utilization in crop improvement 

programme.  

 

When heritability is coupled with high genetic advance 

as percent of mean (GAM), effective progress in 

improvement through selection could be achieved (Ajayi 

et al., 2015). Quantitative features are less efficient if 

phenotypic expression is relied on, so it's essential to 

examine the genetic and non-genetic variability of 

specific characters (Panchta et al., 2020). 

 

Path analysis is a method that analyzes the direct 

influence of one character on another, dividing 

correlation coefficients into direct and indirect effects, 

providing insights into the size and direction of these 

effects (Pramanik et al., 2022). 

 

Materials and Methods 
 

The experiment was conducted at Research Farm 

Genetics and Plant Breeding of AKS University, Satna 

during kharif season 2023. In kharif 2023-24 all the 

harvested 20 genotypes like bali 265, gatika, pratap, 

pusasukomal, katki, pragati, mohini, akra seed, gayatri vu 

99, anant, malini, ujjala white, buta cowpea (black), red 

gold black, kiran (white), madhu, jaripa, local 4 and 

Lalita blackalong with eleven quantitative characteristics 

using Randomised Block Design replicated thriceof the 

full experimental field, with twenty plots in each.  

 

Every plot had three rows measuring 2.7 metres square, 

with 1.8 metres between rows and 1.5 metres between 

plants. There are forty plants in the entire plot 

population. To produce a high-quality crop, suggested 

cultural and agronomic approaches were used.  

 

Each genotype's five plants will be randomly selected 

from each replication to record quantitative trait 

observations and compute averages. On the other hand, 

the qualities days to 50% blooming and first flowering 

will be noted for each plot individually. 

 

The data on days to first flowering, days to 50% 

flowering, number of pod cluster-1, number of pod plant-

1, Plant height (cm), length of pod (cm), number of seeds 

pod-1, 100 seeds weight (g), biological yield plant-1 (q ha-

1), harvest index (%), seed yield plant-1(g) were recorded. 

Genotypic coefficient of variation and phenotypic 

coefficient of variation various steps involved in the 

study was elaborated as described by Burton (1952). 

Heritability was calculated using the method proposed by 

Lush (1949); Burton and Devane (1953).  

 

Analysis of variance analysis as elaborated as described 

by Panse and Sukhatme (1967). Genetic advance method 

proposed by Johnson et al., (1955). Genotypic and 

Phenotypic correlation and path analysis were calculated 

for all characters according to the methods suggested by 

Johnson et al., (1955); Al-Jibouri et al., (1958) and 

Wright (1921). 

 

Results and Discussion 
 

The study analysed various aspects of plant growth and 

yield, focusing on JARIPA genotypes. The mean time to 

first flowering was 849.35 days, with JARIPA having the 

highest mean value of 45.11 days. The days to 50% 

flowering were also highest, with JARIPA having the 

highest mean value of 57.96 days.  

 

The number of pods per cluster was highest for JARIPA, 

followed by MALINI. The number of pods per plant was 

highest for JARIPA, with the highest mean value of 

48.29. The plant height was highest for JARIPA, 

followed by MALINI.  

 

The number of seeds per pod was highest for JARIPA, 

with the highest mean value of 17.92. The seed yield per 

plant was the highest for JARIPA, with the lowest for 

GATIKA. JARIPA had the highest seed weight, followed 

by MADHU, with KIRAN and MALINI having the 

lowest.  

 

The highest biological yield per plant was found in 

JARIPA, followed by PRAGATI, GAYATRI VU 99, 

and MALINI. The highest harvest index was found in 

JARIPA, followed by MADHU. These findings 

underscore the significance of genetic diversity in plant 

growth and yield (Thouseem et al., 2018; Massey et al., 

2017; Pramanik et al., 2022 and Sunita, 2016). 

 

The differences between each feature were found to be 

highly significant based on the experimental design. With 

the exception of certain variables like no. of pod per 

cluster (7.82**), no. of pod, and others, some of the data 

listed in Table 4.2 revealed non-significant variances.  

 

Important for replication are determined to be seed yield 

per plant (5.48*), harvest index (24.67*), and per plant 
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(5.83**). Extensive inter-genotypic variability in 

phenotypic attributes suggests a large range of selection 

and chances for these traits to be further enhanced, singly 

or in combination. The examination of eleven traits 

revealed significant inter-varietal variance in all of them, 

suggesting that breeding strategies can use these qualities 

for selection. 

 

The harvest index was closely followed by the number of 

pods per cluster, which had the biggest volatility because 

of treatments (27.57**, 25.79**, respectively) Similar 

result found by Bizeti et al., (2004); Tirkey et al., (2022); 

Lokesh and Niranjana (2018) and Mohan and 

Thiyagarajan (2019). 

 

The study found that characters with a higher number of 

pods per cluster (89.19%) had higher heritability values 

than those with moderate heritability values for various 

factors such as seed yield, pod size, and days to 

flowering.  

 

These values suggest that characters are less influenced 

by environmental factors and that phenotypic expression 

is more dependent on the genotypic ability of strains to 

transmit genes to their progenies. Similar result found by 

Panchta et al., (2020) and Sharma et al., (2016). 

 

The genetic advance in per cent of mean varied from 

3.20% for days to first flowering to 24.27% for the 

number of seeds per pod. Factors such as seed weight, 

pod length, seed yield per plant, and harvest index 

showed decent estimates of genetic advance. Less 

accurate estimates were recorded for pod number, plant 

height, cluster number, biological yield, and days to 50% 

flowering. Similar finding by Mohan and Thiyagarajan 

(2019). 

 

The study reveals a significant association between the 

days to first flowering, pod length, and seed yield per 

plant for genotypic and phenotypic correlations. For 

genotypic correlation, the correlation is higher for seed 

yield per plant (0.5909), while for phenotypic correlation, 

it is higher for pod length (0.5009). 

 

For phenotypic correlation, the correlation is higher for 

pod length (0.7586), pod number per cluster (0.7446), 

pod number per plant (0.6931), pod number per cluster 

(0.6194), and pod length (0.683). For plant height, the 

correlation is higher for pod length (0.9722), pod number 

(0.8026), pod number per plant (0.7724), pod number per 

plant (0.6194), and pod number per plant (0.6194). For 

pod number per plant, the correlation is higher for pod 

number per plant (0.6194), pod number per plant 

(0.6194), and pod number per plant (0.683). For pod 

number per plant, the correlation is higher for pod 

number per plant (0.5779), pod number per plant 

(0.6591), pod number per pod (0.672), pod number per 

pod (0.53), and pod number per plant (0.672).  

 

For seed weight per plant, the correlation is higher for 

seed yield per plant (0.4986), seed yield per plant 

(0.4986), and Harvest Index (0.3838). Biological yield 

per plant has a positive and insignificant association with 

the Harvest Index (0.2561), seed yield per plant (0.5879), 

and Seed yield per plant (0.3414), while negative 

correlation is observed for Harvest Index (-0.0793).  

 

For harvest index (%), the correlation is positive for 

genotypic correlation, but higher for phenotypic 

correlation. Seed yield per plant has a positive and very 

significant association with the Harvest Index for both 

genotypic and phenotypic correlations. Similar results 

reported by Lokesh and Niranjana (2018) and Nkoana et 

al., (2019). 

 

The study found that the harvest index had the most 

significant direct effect on seed yield at the genotypic 

level, followed by biological yield per plant, days to 50% 

flowering, number of pods per cluster, seed weight, pod 

length, days to first flowering, plant height, and pod 

number per plant. However, at the phenotypic level, the 

harvest index, biological yield per plant, pod weight, pod 

number, days to first flowering, and days to 50% 

flowering had the least direct effect on seed yield. The 

no. of pod per plant, days to first flowering, and days to 

50% flowering all had a negative direct effect on seed 

yield. Similar result founded by Surpura and Sharma 

(2017). 

 

These finding revealed that phenotypic coefficient of 

variation was greater than the genotypic coefficient of 

variation, with the highest coefficient observed in the 

number of seeds pod-1. The environment coefficient of 

variance had the lowest values compared to GCV and 

PCV in harvest index, plant height, number of pod plant-

1, seed yield plant-1 and biological yield plant-1.  

 

Characters with a higher number of pod cluster-1 had the 

least influence from environmental factors, indicating a 

dependency on phenotypic expression. Heritability 

values ranged moderately for various factors, suggesting 

that the genotypic ability of strains to transmit genes to 
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their progenies is the most significant factors. 

Table.1 Mean and Range value of 20 genotypes for 11 quantitative characters in Cowpea. 
 

Genotypes Days to 

first 

flowering  

Days to 

50%  

flowering  

No. of 

pod  

per 

cluster  

No. of 

pod  

per 

plant 

Plant 

 height  

Length  

of pod  

No. of 

seed  

per 

pod  

 100 

Seeds  

Weight  

B Biological 

yield 

/plant 

Harvest  

index  

Seed 

yield 

 per 

plant  

BALI 265 42.14 55.26 124.63 42.17 29.48 12.45 11.28 13.16 56.58 50.55 28.60 

GATIKA 42.86 53.44 125.56 43.12 27.72 12.27 12.87 12.41 55.98 48.31 27.00 

PRATAP 41.83 53.92 124.56 44.48 28.78 12.96 12.55 13.56 55.23 53.26 29.41 

PUSA SUKOMAL 41.49 55.04 126.43 45.35 28.60 13.15 14.64 13.66 55.45 49.69 27.53 

KATKI 41.85 55.48 125.62 42.28 28.59 11.60 13.61 12.80 55.99 49.27 27.57 

PRAGATI 42.16 55.16 126.45 44.26 28.73 12.41 12.73 12.44 56.71 53.98 30.61 

MOHINI 42.78 55.28 126.30 46.56 29.76 12.62 12.70 12.47 55.56 49.30 27.38 

ARKA SEED 42.84 55.13 124.58 46.27 28.54 13.41 13.59 13.49 54.06 54.95 29.71 

SUPER GOMTI 42.21 55.55 124.92 44.20 28.63 12.47 12.46 12.11 55.23 49.99 27.61 

GAYATRI VU 99 41.47 55.41 126.32 44.45 29.37 13.39 12.80 13.53 53.92 49.47 26.67 

ANANT 42.78 54.31 128.24 44.55 27.72 13.10 12.05 12.79 56.01 49.41 27.67 

MALINI 40.87 51.98 121.64 40.97 26.17 11.18 10.91 10.82 51.64 50.74 26.20 

UJJALA WHITE 42.44 56.57 129.29 45.23 27.56 13.76 14.68 12.52 56.24 50.40 28.34 

BUTA 

COWPEA(BLAC

K) 

42.07 56.52 124.27 46.36 28.77 13.68 13.18 13.16 54.38 56.21 30.56 

RED GOLD 

BLACK 

42.25 54.15 131.22 46.75 28.31 13.66 12.40 12.89 54.26 54.94 29.80 

KIRAN(WHITE) 42.33 55.40 131.26 45.96 29.46 12.41 13.10 11.94 55.32 55.10 30.48 

MADHU 44.24 57.25 131.81 47.29 30.48 14.32 15.35 15.86 56.43 56.34 31.76 

JARIPA 45.11 57.96 133.55 48.29 33.41 16.45 17.92 17.62 58.30 57.44 33.48 

LOCAL 4 43.26 54.88 128.59 46.18 29.57 13.98 13.00 14.01 54.40 55.07 29.94 

LALITA BLACK 42.37 54.87 127.49 43.77 29.32 12.05 12.64 12.78 55.44 51.74 28.69 

Minimum 40.87 51.98 121.64 40.97 26.17 11.18 10.91 10.82 51.64 48.31 26.20 

Maximum 45.11 57.96 133.55 48.29 33.41 16.45 17.92 17.62 58.30 57.44 33.48 

Grand Mean 849.35 1103.56 2542.7

3 

898.4

9 

578.97 261.32 264.4

6 

264.02 1107.13 1046.16 579.0

1 
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Table.2 Analysis of variance, GCV, PCV, Heritability, GA for 11 quantitative characters of Cowpea. 
 

Traits Replication  

(df = 2) 

Treatments  

(df = 19) 

Error  

(df = 38) 

GCV PCV Heritability  

(%) 

GA as 

 1% of 

Mean 

Days to first 

 flowering  

1.45 2.68** 0.83 1.85 2.83 42.8 3.20 

Days to 50%  

flowering  

0.24 5.20** 0.70 2.22 2.69 68.05 4.83 

No. of pod  

per cluster  

7.82** 27.57** 1.07 2.34 2.48 89.19 5.83 

No. of pod  

per plant 

5.48* 10.42** 1.22 3.9 4.61 71.6 8.71 

Plant 

 height  

0.09 5.98** 1.24 4.34 5.8 56.01 8.58 

Length  

of pod  

0.37 3.86** 0.72 7.83 10.18 59.15 15.89 

No. of seed  

per pod  

2.00 7.02** 0.82 10.87 12.85 71.55 24.27 

100 Seeds  

Weight  

0.38 6.16** 1.05 9.88 12.57 61.74 20.49 

Biological yield/plant  0.85 5.66** 1.04 2.24 2.9 59.8 4.58 

Harvest  

index  

24.67* 25.79** 4.97 5.04 6.6 58.29 10.15 

Seed yield 

 per plant  

5.83** 10.35** 1.07 6.08 7.05 74.3 13.83 

 

Table.3 Genotypic correlations coefficient of 20 genotypes for 11 quantitative characters in Cowpea 
  

DF

F 

D50F NPPC NPPP PH LP NSPP 100SW BYP HI SYP 

DFF 1 ** 0.8064 

** 

0.898 * 0.8299 

** 

0.9596 

** 

1.0264 

** 

0.9032 

** 

1.0595 

** 

0.8669 

** 

0.615 ** 0.8395 

** 

D50F 
 

1 ** 0.6299 

** 

0.7436 

** 

0.9013 

** 

0.8181 

** 

0.8641 

** 

0.8196 

** 

0.7684 

** 

0.5531 * 0.7508 

** 

NPPC 
  

1 ** 0.7446 

** 

0.7192 

** 

0.7586 

** 

0.7233 

** 

0.6962 

** 

0.6081 

** 

0.5556 * 0.6931 

** 

NPPP 
   

1 ** 0.7491 

** 

0.935 ** 0.784 ** 0.7513 

** 

0.3874 0.7541 

** 

0.7724 

** 

PH 
    

1 ** 0.9722 

** 

0.8112 

** 

1.0724 

** 

0.7428 

** 

0.6175 

** 

0.8026 

** 

LP 
     

1 ** 0.948 ** 1.0511 

** 

0.5697 

** 

0.8275 

** 

0.9075 

** 

NSPP 
      

1 ** 1.0073 

** 

0.6797 

** 

0.5245 * 0.698 ** 

100S

W 

       
1 ** 0.7552 

** 

0.7022 

** 

0.8735 

** 

BYP 
        

1 ** 0.2561 0.5879 

** 

HI 
         

1 ** 0.9323 

** 

SYP 
          

1 ** 

*=5%, **=1% significance. 
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Table.4 Phenotypic correlations coefficient of 20 genotypes for 11 quantitative characters in Cowpea 
  

DFF D50F NPPC NPPP PH LP NSPP 100SW BYP HI SYP 

DFF 1 ** 0.4553 

** 

0.5143 

** 

0.5287 

** 

0.5479 

** 

0.4969 

** 

0.5148 

** 

0.5199 

** 

0.4081 

** 

0.4454 

** 

0.5909 

** 

D50F 
 

1 ** 0.5024 

** 

0.5166 

** 

0.5506 

** 

0.5509 

** 

0.6523 

** 

0.54 ** 0.4818 

** 

0.3239 

* 

0.5085 

** 

NPP

C 

  
1 ** 0.649 

** 

0.4933 

** 

0.5801 

** 

0.5506 

** 

0.4735 

** 

0.4449 

** 

0.4314 

** 

0.5935 

** 

NPP

P 

   
1 ** 0.491 

** 

0.683 

** 

0.4988 

** 

0.5198 

** 

0.1971 0.572 

** 

0.6194 

** 

PH 
    

1 ** 0.4181 

** 

0.5597 

** 

0.5832 

** 

0.4793 

** 

0.4305 

** 

0.6102 

** 

LP 
     

1 ** 0.5779 

** 

0.6591 

** 

0.2669 

* 

0.3768 

** 

0.4711 

** 

NSPP 
      

1 ** 0.5672 

** 

0.4809 

** 

0.3442 

** 

0.53 ** 

100S

W 

       
1 ** 0.3116 

* 

0.3838 

** 

0.4986 

** 

BYP 
        

1 ** -0.0793 0.3414 

** 

HI 
         

1 ** 0.9095 

** 

SYP 
          

1 ** 

*=5%, **=1% significance. 

 

 

Table.5 Genotypic path matrix of seed yield plant-1 of 20 genotypes for 11 quantitative characters. 
 

 Traits  DFF D50F NPPC  NPPP  PH  LP  NSPP  100SW BYP  HI 

DFF 0.007 0.021 0.019 -0.038 0.007 0.013 -0.004 0.021 0.292 0.509 

D50F 0.005 0.026 0.013 -0.034 0.006 0.011 -0.004 0.016 0.258 0.458 

NPPC 0.081 0.016 0.021 -0.035 0.005 0.010 -0.003 0.014 0.205 0.460 

 NPPP  0.086 0.019 0.015 -0.046 0.005 0.012 -0.003 0.015 0.130 0.625 

PH  0.036 0.023 0.015 -0.035 0.007 0.013 -0.003 0.021 0.250 0.511 

LP  0.019 0.021 0.016 -0.043 0.007 0.013 -0.004 0.021 0.192 0.685 

NSPP  0.035 0.022 0.015 -0.036 0.006 0.012 -0.004 0.020 0.229 0.434 

100SW 0.015 0.021 0.014 -0.035 0.008 0.014 -0.004 0.020 0.254 0.582 

BYP  0.031 0.020 0.013 -0.018 0.005 0.007 -0.003 0.015 0.336 0.212 

HI 0.012 0.014 0.012 -0.035 0.004 0.011 -0.002 0.014 0.086 0.828 
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Table.6 Phenotypic path matrix of seed yield plant-1 of 20 genotypes for 11 quantitative characters. 
 

Traits  DFF D50F NPPC  NPPP  PH  LP  NSPP  100SW BYP  HI 

DFF -0.002 -0.001 0.002 -0.007 0.004 0.003 0.003 0.003 0.167 0.418 

D50F -0.001 -0.001 0.002 -0.006 0.004 0.003 0.003 0.004 0.197 0.304 

NPPC -0.001 -0.001 0.004 -0.008 0.003 0.003 0.003 0.003 0.182 0.405 

 NPPP  -0.001 -0.001 0.002 -0.012 0.003 0.004 0.003 0.003 0.081 0.537 

PH  -0.001 -0.001 0.002 -0.006 0.007 0.003 0.003 0.004 0.196 0.404 

LP  -0.001 -0.001 0.002 -0.009 0.003 0.006 0.003 0.004 0.109 0.354 

NSPP  -0.001 -0.001 0.002 -0.006 0.004 0.003 0.005 0.004 0.197 0.323 

100SW -0.001 -0.001 0.002 -0.006 0.004 0.004 0.003 0.007 0.127 0.360 

BYP  -0.001 -0.001 0.002 -0.002 0.003 0.002 0.002 0.002 0.409 -0.074 

HI -0.001 0.000 0.002 -0.007 0.003 0.002 0.002 0.003 -0.032 0.939 
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