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Genetic variability, correlation and path analysis in 

Intra- and inter-specific hybrids of Vigna 

 
Sima Sinha, SB Mishra, Chandan Kishore and SS Pandey 

 
Abstract 
The present research work was carried out to study the correlation of yield and its component traits 

along-with their cause-effect relationship. Four genotypes of each mungbean and urdbean were used to 

produce six intra-specific and four inter-specific crosses viz. HUM 16 x LGG 450 (cross I), samrat x 

LGG 450 (cross II), TMB 37x LGG450 (cross III), Shekhar × Barabanki (cross IV), PU 31 × Barabanki 

(cross V) and Uttara × Barabanki (crossVI) and Samrat x Barabanki (cross I), TMB-37 x barabanki 

(cross II), PU 31 x LGG450 (cross III), Uttara x LGG450 (cross IV) respectively. The generated material 

(P1, P2, F1, F2, BC1 and BC2) of all the crosses were grown in randomized block design with three 

replications. The observations were recorded for thirteen quantitative and qualitative characters. The 

analysis of variance (ANOVA) showed significant value for all the traits under study, reflecting scope of 

selection for developing better seggregants in hybridization program. Phenotypic coefficient of variation 

(PCV) was greater than the coefficient of variation at genotypic level (GCV) but the difference was 

narrow. Hence, there was less role of environment on the expression of the selected traits. The magnitude 

of genotypic correlation was observed greater than the phenotypic correlation for all the traits. 100 seed 

weight, grains per pod, pod length and harvest index exhibited highly positive and significant correlation 

with Grain yield per plot. The study of direct effect with grain yield reveals that, 100-seed weight 

(0.470), grains per pod (0.188), pod length (0.035) and harvest index (0.418) showed the positive and 

highly significant direct effects on grain yield. In this experiment residual effect was very high, indicates 

that, very few of the yield contributing characters were taken under study which attribute towards the 

grain yield of vigna. 

 

Keywords: Mungbean, Urdbean, Interspecific, Correlation-coefficient and Path analysis 

 

Introduction 
India is a major pulse producing country, accounts for 25 percent of total world production 

(Indian Statistics at a glance, 2008). In 2013, pulse production was 18.3 mt in 28.17 million ha 

land with 650 kg/ha yield (source: FAO Statistics 2013). Among pulses, mungbean and urd 

bean jointly have only 2.21 mt production, which is nearly 15 per cent of pulse production. 

The Presence of limited variability is one of the main factors responsible for the poor progress 

(Adewale et. al.2010) made in breeding programme of pulse crop for enhancing the production 

and productivity in present day cultivar (Jain, 1975). Other constraints are low yielding 

potential, low level of management and susceptible to biotic and abiotic stress (Sarobol, 1997; 

Souframanien and Gopalakrishna, 2004; Srinives, 2006). This is probably due to the 

underutilization of the gene pool of the Indian subcontinent (Gupta et al., 2004; 

Chattopadhyay et al., 2010). Genotypic and phenotypic interrelationship of seed yield in green 

gram with its component character is very useful to the breeder in development of an 

appropriate breeding strategy. The average productivity of mungbean is very low in 

comparison to cereals. So far, only marginal increase in yield level has been realized through 

various tools of genetic improvement. Mungbean is also vulnerable to many biotic and abiotic 

stresses mainly mungbean yellow mosaic virus (MYMV). Therefore, development of high 

yielding cultivars with stable resistance is desired. A large number of improved varieties have 

been developed through different breeding methods namely pureline selection and 

hybridization utilizing intra specific diversity. This has unintentionally led to narrow genetic 

base of released varieties. This could be achieved by reorientation of breeding strategies, 

coupled with thrust on inter specific hybridization. Inter specific hybridization is important for 

genetic enhancement of crop plants to transfer desirable characteristics from the related 

species. It is essential to crack inter specific crosses and to develop workable hybrids for the 

maximum utilization of variability. These hybrids should be evaluated for the improvement in 

yield and yield components in segregating generation. Urdbean (Vigna mungo L.Hepper) has 

been reported to be having tolerance to shattering, resistance to fungal diseases and mungbean 
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yellow mosaic virus (MYMV). Hence, selection of genotype 

with desirable characters could be greatly enhanced, if 

significant correlation between yield and its component 

character are well known. 

 

Materials and Methods 

 Present investigation was carried in mungbean (Vigna mungo 

L.) and urdbean (Vigna radiate L) at Research Farm of Tirhut 

College of Agriculture, Dholi, Muzaffarpur, Bihar.The 

experimental material were six intra ad four interspecific 

crosses of Vigna, involving four varieties of urdbean viz. 

Sekhar, Uttara, PU 31 and Barabanki and four varieties of 

mungbean namely HUM 16, Samrat, TMB 37 and LGG450 

having the P1, P2, F1, F2, BC1 and BC2 population. There were 

six intraspecfic crosses like HUM 16 x LGG 450 (cross I), 

Samrat x LGG 450 (cross II), TMB 37x LGG450 (cross III), 

Shekhar × Barabanki (cross IV), PU 31 × Barabanki (cross V) 

and Uttara × Barabanki (crossVI), and four interspecfic 

crosses as samrat x Barabanki (crossI), TMB-37 x Barabanki 

(cross II), PU 31 x LGG450 (cross III), Uttara x LGG450 

(cross IV) were made during the experiment. The generated 

materials of the crosses were grown in randomized block 

design with three replications having the row to row and plant 

to plant distances 30 x 10 cm and 10 rows of 4m for F2 

population. The plants were randomly selected and mean data 

of ten plants of P1, P2, F1, BC1, BC2 and forty plants were 

randomly selected from F2 of all crosses. Data were recorded 

for all the characters for the computation of mean and range, 

analysis of variance, Genetic variability, Character 

association, Direct and indirect effect of different characters. 

The observations were recorded for thirteen different 

quantitative as well as qualitative traits namely, days to 50 per 

cent flowering, plant height (cm), number of primary 

branches, cluster per plant, pods per cluster, number of pod 

per plant, days to maturity, pod length (cm), grains per pod, 

100 seed weight (g), harvest index, phenol content (mg) and 

grain yield per plot (kg). PCV and GCV was calculated by the 

method given by Burton (1952), heritability in broad sense 

and genetic advance was estimated by using the method of 

Lush (1949) and Johansen et al (1955). Correlation coefficient 

was calculated by the method Aljibouri et. al and Panse and 

Sukhatme (1967). Path coefficient analysis was done by the 

method advocated by Dewey and Lu (1959) 

 

Results & Discussion 

Measures of variability and selection are essential in any plant 

breeding programme. Variability provides the resource 

material to breeder for restructuring the plant genotype as well 

as wider genetic base for selection. Wide range of variability 

was observed amongst the available material for the 

characters taken under study. For all the characters, PCV was 

slightly higher than GCV, which indicates the very meager 

effect of environment on the expression of the traits (Table.1). 

This is confirmed by the Konda et al. (2009), Venkateswarlu 

(2001), Reddy et al. (2003) and Dikshit et al. (2002). 

High value of GCV and PCV were observed for the traits viz. 

plant height, number of primary branches, number of cluster 

per plant, number of pod per plant, pod length, harvest index, 

phenol content and grain yield per plot. Similar result were 

found in accordance with Konda et al. (2009), Venkateswarlu 

(2001), Reddy et al. (2003), Prakash Singh and Khedar 

(2007), Dhananjay et al. (2009) and Dikshit et al. (2002). 

Moderate GCV followed by PCV was observed for pod per 

cluster and 100-seed weight and results were confirmed by 

Peerajade et al. (2009), Sadiq and Abbas (2007). The GCV of 

these traits like grain yield, harvest index, number of cluster 

per plant and plant height were high and may be used as one 

of the selection criteria. 

The effectiveness of selection for any character depends on 

the variability and heritability. The importance of heritability 

of the character have been reported by Lush (1940) in animal 

and Johnson et al. (1955) in plant. Hanson (1963) stated that, 

estimation of heritability is influenced by method of 

estimation, generation of study, sample size and environment. 

Genetic advance and heritability are complementary concept. 

Johanson et al. (1955) also reported the importance of both 

the heritability and genetic advance in selection under 

breeding programme. According to Kung (1977), genetic 

advance would be overestimated in either low selection 

proportion with high heritability or high selection proportion 

with low heritability. However, genetic gain would be under 

estimated when the selection proportion and heritability both 

are high or low. 

The assessment of variability parameters (Table.1) revealed 

the high heritability coupled with high genetic advance for all 

the traits except for days to 50 per cent flowering and days to 

maturity. Similar results were also obtained by Nazir et al. 

(2005), Pandey et al. (2007), Prakash Singh and Kheder 

(2007), Sadiq and Abbas (2007), Perajade et al. (2009), 

Dhananjay et al. (2009), Rahim et al. (2010) Khajudpam et.al 

(2011) and Dhoot et al.(2017). It indicates the presence of 

additive and fixable genetic variance, which will be very 

helpful in development of widely adopted genotype.  

 
Table 1: Genetic variability among thirteen characters of vigna species 

 

S. No. Crosses 
Mean sum of squares 

PCV GCV Heritability GA% 
Replication Treatment Error 

1. Days to 50% flowering 0.188 20.02** 0.821 8.72 8.21 0.886 15.91 

2. Plant height 0.093 322.04** 4.61 32.11 31.42 0.958 63.36 

3. No. of Primary branches 0.197 4.62** 0.22 31.11 29.02 0.869 55.75 

4. No. of cluster per plant 3.078 106.13** 4.28 34.72 32.72 0.888 63.51 

5. Pod per cluster 1.807 1.56** 0.26 26.40 20.89 0.626 34.07 

6. No. of pod per plant 2.027 512.71** 8.56 29.29 28.57 0.952 57.42 

7. Days to maturity 5.906 58.39** 2.93 6.45 5.99 0.863 11.47 

8. Pod length 0.009 7.53** 0.16 26.97 26.15 0.940 52.23 

9. No. of grain per pod 0.469 7.90** 0.18 24.05 23.25 0.934 46.30 

10. 100-seed weight 0.005 1.03** 0.004 15.99 15.90 0.988 32.56 

11. Harvest index 0.002 0.03** 0.001 38.79 36.83 0.901 72.05 

12. Phenol content 0.014 0.18** 0.001 26.16 25.96 0.985 53.09 

13. Grain yield/plot 0.003 0.07** 0.001 30.91 30.56 0.978 62.26 
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Table 2: Correlation between the yield (dependent) and twelve (in-dependent) traits of Vigna 
 

Character  
Days to 

50% 

Flowering 

Plant 

Height 

(cm) 

Primary 

Branches 

Clusters/ 

Plant 

Pods/ 

Cluster 

Pods/ 

Plant 

Days to 

Maturit

y 

Pod 

Length 

(cm) 

Grains/P

od 

100 Seed 

Weight 

(g) 

harvest 

Index 

Phenol 

Content 

(mg/g) 

Grain 

Yield 

/Plot (kg) 

Days to 50% 

Flowering 

G 1.0000 -0.2311 0.3782 0.3278 0.1909 0.2855 0.3172 -0.3914 -0.2084 0.0468 -0.1306 -0.0474 -0.1648 

P 1.0000 -0.2144 0.3156* 0.2799 0.1430 0.2628 0.264 -0.3581* -0.1852 0.0467 -0.1155 -0.0466 -0.1551 

Plant Height 

(cm) 
G  1.0000 -0.1110 0.1922 0.1920 0.1337 0.0485 0.6255 0.5312 -0.3170 -0.1726 -0.0628 0.1861 

 P  1.0000 -0.1003 0.1792 0.1300 0.1331 0.0498 0.5924** 0.5045** -0.3122* 0.1580 -0.0561 0.1808 

No. of 

Primary 

Branches 

G   1.0000 0.6581 0.3779 0.4753 0.0785 -0.0772 0.0529 0.0734 -0.1405 -0.2700 0.0557 

P   1.0000 0.5700** 0.2555 
0.4394

** 
0.0650 -0.0632 0.0399 0.0694 -0.1347 -0.2473 0.0551 

No of 

Clusters/ 

Plant 

G    1.0000 0.0637 0.6133 0.3032 0.0719 0.1318 -0.1580 -0.1299 -0.0451 0.1502 

 P    1.000 0.0374 
0.5741

** 
0.2914* 0.0732 0.1170 -0.1504 -0.1129 -0.0430 0.1287 

No. of Pods/ 

Cluster 
G     1.0000 0.2789 0.2115 0.0382 0.2547 -0.0647 -0.3541 -0.2480 0.1196 

 P     1.0000 0.2086 0.1445 0.0201 0.1758 -0.0464 -0.2702 -0.1925 0.0863 

No. of Pods/ 

Plant 
G      1.0000 0.4014 -0.0314 0.0640 -0.2356 -0.1199 -0.0717 0.0477 

 P      1.0000 0.3744** -0.0377 0.0563 -0.2257 -0.1137 -0.0652 0.0448 

Days to 

Maturity 
G       1.0000 0.0445 0.1298 -0.1275 -0.3895 -0.0319 -0.0435 

 P       1.0000 0.0233 0.1149 -0.1225 

-

0.3651*

* 

-0.0300 -0.0452 

Pod Length 

(cm) 
G        1.0000 0.7394 -0.0382 0.0697 0.0834 0.3850 

 P        1.0000 0.7190** -0.0358 0.0694 0.0801 0.3699** 

Grains/ Pod G         1.0000 -0.0406 0.0799 0.0373 0.4559 

 P         1.0000 -0.0406 0.0734 0.0333 0.4350** 

100 Seed 

Weight (gm) 
G          1.0000 0.1547 0.0196 0.3901 

 P          1.0000 0.1479 0.0186 0.3845** 

harvest Index G           1.0000 -0.0036 0.3537 

 P           1.0000 -0.0028 0.3278* 

Phenol 

Content (mg) 
G            1.0000 0.1382 

 P            1.0000 0.1368 

* Significant at P= 0.05 

** Significant at P = 0.01 

 
Table 3: Direct & indirect effect (genotypic) of the attributing traits on grain yield of Vigna 

 

Character 

Days to 

50% 

Flowering 

Plant 

Height 

(cm) 

Primary 

Branches 

Clusters

/ Plant 

Pods/ 

Cluster 

Pods/ 

Plant 

Days to 

Maturity 

Pod 

Lentgth 

(cm) 

Grains

/ Pod 

100 Seed 

Weight 

(gm) 

harvest 

Index 

Phenol 

Content 

(mg/G) 

Grain 

Yield/ 

Plot (kg) 

Days to 50% 

Flowering 
-0.1854 0.0428 -0.0701 -0.0608 -0.0354 

-

0.0529 
-0.0588 0.0726 0.0386 -0.0087 0.0242 0.0088 -0.1648 

Plant Height (cm) -0.0186 0.0804 -0.0089 0.0154 0.0154 0.0107 0.0039 0.0503 0.0427 -0.0255 -0.0139 -0.0050 0.1861 

Primary Branches -0.0793 0.0233 -0.2097 -0.1380 -0.0793 
-

0.0997 
-0.0165 0.0162 

-

0.0111 
-0.0154 0.0295 0.0566 0.0557 

Clusters/ Plant 0.1385 0.0812 0.2781 0.4226 0.0269 0.2592 0.1281 0.0304 0.0557 -0.0668 -0.0549 -0.0191 0.1502 

Pods/ Cluster 0.0691 0.0695 0.1367 0.0231 0.3618 0.1009 0.0765 0.0138 0.0921 -0.0234 -0.1281 -0.0897 0.1196 

Pods/ Plant -0.0064 
-

0.0030 
-0.0106 -0.0137 -0.0062 

-

0.0223 
-0.0090 0.0007 

-

0.0014 
0.0053 0.0027 0.0016 0.0477 

Days to Maturity 0.0109 0.0017 0.0027 0.0104 0.0073 0.0138 0.0344 0.0015 0.0045 -0.0044 -0.0134 -0.0011 -0.0435 

Pod Lentgth (cm) -0.0137 0.0220 -0.0027 0.0025 0.0013 
-

0.0011 
0.0016 0.0351 0.0260 -0.0013 0.0024 0.0029 0.3850 

Grains/ Pod -0.0392 0.1000 0.0100 0.0248 0.0479 0.0120 0.0244 0.1392 0.1882 -0.0076 0.0150 0.0070 0.4559 

100 Seed Weight 

(gm) 
0.0220 

-

0.1490 
0.0345 -0.0743 -0.0304 

-

0.1107 
-0.0599 -0.0180 

-

0.0191 
0.4700 0.0727 0.0092 0.3901 

harvest Index -0.0546 
-

0.0721 
-0.0587 -0.0543 -0.1480 

-

0.0501 
-0.1628 0.0291 0.0334 0.0646 0.4180 -0.0015 0.3537 

Phenol Content 

(mg/G) 
-0.0080 

-

0.0106 
-0.0455 -0.0076 -0.0418 

-

0.0121 
-0.0054 0.0140 0.0063 0.0033 -0.0006 0.1684 0.1382 

Partial R² 0.0305 0.0150 -0.0117 0.0635 0.0433 
-

0.0011 
-0.0015 0.0135 0.0858 0.1833 0.1478 0.0233 
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In most of the cases, genotypic values were higher than the 

phenotypic correlation values, reflects the strong association 

of these traits directly or indirectly to dependent variable on 

grain yield per plot (Table 2). Grain per pod (0.4350) showed 

the highest positive significant correlation on yield at 

phenotypic level followed by seed weight (0.3845), pod 

length (0.3699) and harvest index (0.3278), results were 

confirmed by Srivastava et al. (2008)., Arshad et al. (2009), 

Peerajade et al. (2009), Singh et al. (2009) and Dhoot et 

al.(2017).  

The highest positive and significant correlation with grain 

yield was exhibited by grain per pod, 100 seed weight, pod 

length and harvest index. The trait days to 50 per cent 

flowering showed positive significant correlation with number 

of primary branches, whereas it had negative significant 

association with pod length. The result reveals that the 

genotype having more number of primary branches will have 

lesser pod length and parallel behavior of 50% of flowering 

with primary branches. The results are in close agreement 

with earlier workers Obaidullah et al. (2006), Sadiq and 

Abbas (2007), Verma and Garg (2007) and Arshad et al. 

(2009). 

The trait plant height showed positive and significant 

correlation with pod length and grain per pod whereas, 

negative significant association was observed with 100 seed 

weight and was in confirmation with the similar results by 

Ishlam et al. (1999). Number of primary branches showed 

significantly, positive correlation with cluster per plant and 

pod per plant however, pod length and harvest index were 

significantly negative correlation with the number of primary 

branch. Number of cluster per plant also showed significantly 

positive effect on pods per plant and days to maturity and 

these findings was closely related to Joseph and Kumar 

(1999).The trait pod length showed positive significant 

correlation with grains per pod however, negatively correlated 

with 100 seed weight, which is in accordance with result of 

Srivastava et al. (2008), and Singh et al. (1995). Pods per 

plant positively and significantly associated with days to 

maturity and negative and significant association was 

observed for days to maturity with harvest index in close 

agreement with the result of Dhoot et al. (2017). Pod length 

exhibited positive and significant correlation with the trait, 

number of grains per pod. This finding is in conformity of the 

reports Hegde et al. (1996) and Srivastava et al. (2008). 

The coefficient of correlation does not give the clear picture 

under complex situations. Under this situation, path 

coefficient analysis provides a means to determine the direct 

influence of one variable (cause) upon another variable 

(effect). For establishment of cause and effect relationship 

path coefficient analysis offers an opportunity to partition 

correlation coefficient into component of direct and indirect 

effects (Wright, 1921) and Path coefficient is standardized 

partial regression coefficient, which measures the influence of 

independent variables on dependent variables (Dewey and Lu, 

1959). 

The genotypic correlation was partitioned into direct and 

indirect effect to know the true association of the attributing 

traits of the yield (Table 3). The highest positive direct effect 

was exhibited by 100 seed wt. followed by number of cluster 

per plant, harvest index, number of pod per cluster and 

qualitative trait phenol content, plant height, days to maturity, 

pod length, number of grain per pod showed appreciable 

direct positive effect to the grain yield. These results are in 

accordance with similar results reported by Sharma (1999) 

and Sabaghopur et al. (1999).The trait 100- seed weight. 

showed positive direct effect on yield via indirect contribution 

of harvest index, number of primary branches, days to 50 per 

cent flowering and rest of the traits nullified contribution to 

the same. The trait number of cluster per plant showed direct 

effect on yield via indirect effect contribution of all character 

except 100 seed weight, harvest index and phenol content. 

Harvest index also showed direct effect via pod length, grains 

per pod and 100- seed weight. Number of pods per cluster 

showed direct effect on yield per plot and indirect effect via 

all the characters except, harvest index, 100- seed weight and 

phenol content. No. of pod per cluster showed direct effect on 

yield` and indirect effect via all the character except 100 seed 

weight, harvest index and phenol content. These results are in 

accordance with the experimental results of Reddy et al. 

(2011), Tabassum et al. (2010) and Rao et al. (2006). 

 

Conclusion 

Keeping in view of the above results, it can be calculated that, 

the trait 100 seed weight and harvest index have positive and 

highly significant value of correlation along-with, high 

positive direct effect, high heritability and genetic advance as 

well as high PCV value. Therefore, for the improvement of 

the intra-specific and inter-specific population of vigna spp. 

these traits are most important for selection of elite genotypes 

as well as used in breeding programme. In spite of that, grains 

per pod, and pod length exhibited high positive significant 

correlation whereas no. of clusters per plant and no. of pods 

per clusters showed high direct effect on yield. So these traits 

may also be considered for selection via other traits.  
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