
 

  

 

Assessment of variability and association for seed yield and yield  

attributing traits among the interspecific derivatives of greengram x 

blackgram cross  

S. Ragul 

National Pulses Research Centre, Tamil Nadu Agricultural University, Vamban - 622303 

(Tamil Nadu), India  

N. Manivannan* 

National Pulses Research Centre, Tamil Nadu Agricultural University, Vamban - 622303 

(Tamil Nadu), India 

A. Mahalingam  

Regional Research Station, Tamil Nadu Agricultural University, Virudhachalam - 606001 

(Tamil Nadu), India 

*Corresponding author. Email: nm68@tnau.ac.in 

Article Info 

https://doi.org/10.31018/

jans.v13iSI.2770         

Received: March 22, 2021 

Revised: April 17, 2021 

Accepted: May 8, 2021 

 This work is licensed under Attribution-Non Commercial 4.0 International (CC BY-NC 4.0). © : Author (s). Publishing rights @ ANSF.    

ISSN : 0974-9411 (Print), 2231-5209 (Online) 

             journals.ansfoundation.org   

Research Article 

INTRODUCTION  

Pulses are the principal source of dietary protein 

among vegetarians. It is an integral part of a human’s 

daily diet because of its high protein content and good 

amino-acid balance. The combined balanced amino 

acid composition of cereals and protein blend match 

with the milk protein. Hence the pulses are often called 

lifeline of human beings. Among the pulses greengram 

[Vigna radiata (L.) Wilczek] is one of the most important 

pulse crops of South East Asian countries where is 

grown under varying climatic conditions extensively and 

it is consumed as dry seed and fresh green pods 

(Karuppanapandian et al., 2006). It is rich in essential 

amino acids especially lysine, which is deficient in most 

of the cereal grains. In India, greengram is being culti-

vated in an area of 4.26 million hectares with an annual 

production and productivity of 2.01 million tones and 

472 kg/ha respectively (Anonymous, 2019). Both biotic 

and abiotic stresses constraints the legume production. 

Among them diseases due to viruses are one of the 

major biotic causes of losses to production in the 

Southern Asia (Ilyas et al., 2009). It causes severe 

yield loss and a reduction in seed quality as well. A 
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large number of improved varieties have been devel-

oped through different breeding methods viz., pure line 

selection and hybridization utilizing intraspecific diversi-

ty. This has inadvertently led to narrow down the genet-

ic base of released varieties. This indicates that imme-

diate steps should be taken up for broadening the ge-

netic base of greengram and to meet the future needs 

of the growing population. This could be achieved by 

reorientation of breeding strategies, coupled with thrust 

on interspecific hybridization. 

Interspecific hybridization is one of the important tools 

for genetic enhancement and improvement of the crop 

plants. Also, to develop any interspecific lines, variabil-

ity is very essential for the utilization and to critically 

evaluate them for better exploitation. The interspecific 

material obtained can be an genetic reservoir for novel 

genes to widen the genetic base of any crop apart from 

contributing to yield and its components (Pandiyan et 

al., 2010; Ragul et al.,  2021).  Various reports indicate 

that many related species of Vigna has desirable traits 

that can be utilized for greengram improvement pro-

gramme. However, most of these related species re-

main un-utilized due to complications such as crossing 

barriers and linkage drag. Black gram possess non-

shattering pods with synchronous maturity, more num-

ber of clusters / plant, pods with bold seeds and com-

paratively more resistance to Mung bean Yellow Mosaic 

Virus (MYMV) disease, which can be transferred to 

greengram via. wide hybridization. 

An estimate of extent of variability available in segregat-

ing population could be of immense value to the breed-

er to design efficient breeding procedure for crop im-

provement. Hence, the success of any breeding pro-

gram depends on the nature, magnitude of genetic vari-

ability and the extent of association between various 

yield-contributing characters. Further, genetic improve-

ment of quantitative traits can be achieved through a 

clear understanding of nature and amount of variability 

present in the breeding material and the extent to which 

desirable traits are heritable. Therefore, information on 

genetic parameters such as variance, coefficient of vari-

ation and heritability of desirable traits will help the 

breeder to evolve superior cultivars (Bello et al., 2012). 

Yield is the most important and complex trait governed 

by polygenes and influenced by many physiological 

processes within the plant as well as by the environ-

mental factors. Selection based on yield performance 

may provide biased conclusions. The extent and nature 

of association between yield and its components traits 

assume special significance and help breeders to as-

certain the real components of yield and effective basis 

of phenotypic selection (Rao et al., 2006). The path 

coefficient analysis elucidates nature of association 

prevailed between yield and its attributes. It also re-

veals the magnitude of contribution made by different 

plant traits towards yield, thereby imparting confidence 

in selection of important yield attributes (Singh and 

Singh, 1998). Path coefficient analysis provides an ef-

fective means of finding out direct and indirect causes 

of association. So, correlation coefficient aided by path 

coefficient is a powerful tool to study the character as-

sociation. Hence the present study was focused on 

assessing the extent of variation and association for the 

yield and yield attributing traits among the interspecific 

derivatives of greengram and blackgram.   

MATERIALS AND METHODS 

A set of 24 F4 progenies from the interspecific cross 

between greengram (VBN(Gg)2) and black gram (Mash 

114) formed the basic genetic material for the present 

investigation. The experiment was conducted at Nation-

al Pulses Research center (NPRC), Tamil Nadu Agri-

cultural University, Vamban during Kharif 2017. All the 

24 interspecific progenies were evaluated as per the 

standard plant production procedures with standard 

spacing of  10 cm (plant to plant) and 30 cm (row to 

row) was adopted. Recommended package of practic-

es were followed. Nine quantitative traits viz. plant 

height (cm), number of branches / plant, number of 

clusters / plant, number of pods / cluster, number of 

pods / plant, pod length (cm), number of seeds / pod, 

100- seed weight (g) and seed yield / plant (g) were 

recorded on each individual plants of 24 F4 progenies. 

Various genetic parameters like Phenotypic Coefficient 

of Variation (PCV), Genotypic Coefficient of Variation 

(GCV), heritability and genetic advance as per cent of 

mean (GAM) were evaluated by adopting the methods 

given by Johnson et al. (1955). Simple correlation be-

tween seed yield as well as its component traits and 

among themselves were worked out as per the proce-

dure suggested by Johnson et al. (1955). Path coeffi-

cient analysis was carried out based on the method 

suggested by Dewey and Lu (1959). Data were sub-

jected to statistical analysis viz. correlation and path 

analysis was performed as per standard procedures 

using software TNAUSTAT statistical package 

(Manivannan, 2014). 

RESULTS AND DISCUSSION 

Variability studies 

The progenies in F4 generation obtained from the inter-

specific cross between the parents VBN(Gg)2 and 

Mash 114 recorded enormous variations for plant 

height (cm), number of branches / plant, number of 

clusters / plant, seed lusture and seed yield / plant (g). 

The variations are shown in the Fig. 1 & 2. PCV and 

GCV are very essential in understanding the nature 

and magnitude of variability present in the population 

that are due to the genetic and non-genetic cause. As 

GCV provides the total amount of heritable portion in 
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the total variability, PCV includes the environmental 

variability also. All the F4 generation progenies of the 

interspecific cross Vigna radiata x Vigna mungo exhibit-

ed higher PCV than the GCV for all the traits under 

study (Table 1).  

High PCV and GCV values for the plant height were 

recorded by the progenies 3-4, 3-5, 3-20, 3-21 and 3-

31. Remaining progenies recorded moderate to low 

PCV and GCV. All the progenies in the F4 generation 

recorded high PCV and GCV for the trait number of 

branches / plant. Likewise, all the progenies recorded 

high PCV and GCV for the trait number of clusters / 

plant. High PCV and GCV values were recorded by all 

the progenies except the progenies (viz., 3-1, 3-13, 3-

14, 3-24, 3-25 and 3-31) for number of pods / cluster. 

High PCV along with high GCV values were recorded 

by all the progenies for number of pods / plant. High 

PCV and GCV values were recorded by the progenies 

3-5, 3-22 and 3-31 for the trait pod length. The progeny 

3-20 recorded for high PCV and moderate GCV values. 

Remaining progenies recorded Low PCV and low GCV 

for the trait pod length. High PCV and GCV were rec-

orded by 3-2, 3-4, 3-5, 3-7, 3-11, 3-12, 3-14, 3-19, 3-

20, 3-21, 3-22 and 3-30 for the trait number of seeds / 

pod. Remaining progenies exhibited moderate to low 

level of PCV and GCV values for the trait number of 

seeds / pod. High PCV and GCV values were recorded 

by 3-2, 3-3, 3-5, 3-7, 3-9, 3-10, 3-14, 3-19, 3-20, 3-21, 

3-22, 3-24, 3-25, 3-28 and 3-31 for 100- seed weight.  

High PCV along with moderate GCV were registered 

by 3-1, 3-4, 3-12, 3-16 and 3-29 for this trait. High PCV 

and GCV were recorded by all progenies for the trait 

seed yield / plant, except the progeny 3-20. The proge-

ny 3-20 recorded high PCV and moderate GCV. Simi-

lar results were reported by Yimram et al. (2009). 

Among the superior progenies viz., 3-2, 3-3, 3-12, 3-13 

and 3-30, all of them recorded high PCV and GCV for 

the trait number of branches / plant, number of clus-

ters / plant, number of pods / plant and seed yield / 

plant. Progenies 3-2, 3-3, and 3-12 also showed high 

to moderate PCV and GCV for plant height, number of 

pods / cluster and pod length. Progenies 3-30 also had 

high to moderate PCV and GCV for number of pods / 

cluster, plant height, and seed yield / plant. The results 

emphasis that the progenies of the interspecific cross 

had high PCV and GCV values for all the traits studied. 

Similar reports of high PCV and GCV among the vari-

ous populations of greengram for all the traits were 

Fig. 1. Variation in branching pattern among F4 generation interspecific progenies of greengram and blackgram. 

Fig. 2. Variation in seed lusture among F4 generation interspecific progenies of greengram and blackgram. 
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given by (Suresh et al., 2010; Begum et al., 2013; 

Khaimichho et al., 2014 and Ramakrishnan et al., 2018). 

High levels of variability were prevalent among the proge-

nies which might be due to interspecific hybridization. 

Hence selection need to be carried out for all the traits 

among the promising progenies. 

Heritability and genetic advance as per cent of mean 

are essential for any population to know the magni-

tude of inheritance of traits and helpful in formulating 

the selection procedure. Selection based on these 

parameters rewards good results in the improvement 

for traits due to the presence of additive type of gene 

action. High heritability and along with high genetic 

advance as per cent of mean was recorded by the 

progenies such as 3-6, 3-11 and 3-19 for the trait 

plant height given in the Table 2. All the progenies 

recorded with high heritability with high genetic ad-

vance as per cent of mean for the trait number of 

branches / plant. High heritability with high genetic 

advance as per cent of mean for the trait number of 

clusters per plant was observed in all the progenies 

in the F4 generation except 3-22 and 3-24 which 

showed moderate heritability with moderate genetic 

advance as per cent of mean.  

High heritability along with high genetic advance as 

per cent of mean for the trait number of pods / clus-

ter were recorded by the progenies 3-3, 3-4, 3-6, 3-

7, 3-10, 3-12, 3-22 and 3-29. High heritability along 

with high genetic advance as per cent of mean for 

the traits number of pods / plant were recorded by all 

the progenies except 3-9, 3-16, 3-20, 3-21, 3-22, 3-

24, 3-25 and 3-28. High heritability with high genetic 

advance as per cent of mean were recorded by all 

the progenies for the trait pod length except 3-13, 3-

14 and 3-25. The trait number of seeds / pod record-

ed high heritability with high genetic advance as per 

cent of mean for the progenies 3-2, 3-3, 3-4, 3-5, 3-

6, 3-7, 3-10, 3-11, 3-12, 3-14, 3-16, 3-19, 3-20, 3-21 

and 3-22. The trait 100- seed weight recorded high 

heritability along with high genetic advance as per 

cent of mean for the progenies of 3-1, 3-2, 3-3, 3-4, 

3-5, 3-7, 3-9, 3-10, 3-12, 3-14, 3-16, 3-19, 3-21, 3-

24, 3-25, 3-30 and 3-31. High heritability with high 

genetic advance as per cent of mean for the trait 

seed yield / plant were recorded by the all the proge-

nies, except the progenies 3-9, 3-20, 3-22, 3-24, 3-

25 and 3-28.  

Among the superior yielding progenies 3-2, 3-3, 3-

12, 3-13 and 3-30, high heritability along with high 

genetic advance as per cent of mean was recorded by 

all the progenies for the traits plant height, number of 

clusters / plant, number of pods / plant and seed yield / 

plant. Similar results of high heritability and high genet-

ic advance as percent of mean was recorded in the 

various populations of greengram was given by (Katiyar 

et al., 2015; Jeberson et al., 2017 and  Ramakrishnan 

et al., 2018) The progenies 3-2, 3-12 and 3-30 had high 

heritability and genetic advance as per cent of mean for 

the trait number of branches / plant. Among the superi-

or yielding progenies 3-3 and 3-12 recorded high herit-

ability along with genetic advance as per cent of mean 

for the trait number of pods / cluster. For the trait pod 

length, number of seeds / pod and 100- seed weight 

some of the progenies viz., 3-2, 3-3, 3-12 and 3-30 

recorded high heritability along with high genetic ad-

vance as per cent of mean among the superior 

Characters 
Plant 
height
(cm) 

No. of. 
branch-
es/ plant 

No. of. 
clusters / 
plant 

No. of. 
pods /
cluster 

No. of. 
pods/ 
plant 

Pod 
length 
(cm) 

No. of. 
seeds / 
pod 

100-seed 
weight 
(g) 

Seed 
yield/ 
plant (g) 

Plant Height
(cm) 

1 0.10** 0.19** 0.25** 0.21** 0.08* 0.22** 0.02 0.10* 

No. of. 
Branches / 
Plant 

 1 0.44** 0.12** 0.39** 0.07 0.15** 0.00 0.29** 

No. of. Clus-
ters / Plant 

  1 0.35** 0.86** 0.05 0.37** 0.03 0.71** 

No. of. Pods /
Cluster 

   1 0.55** 0.03 0.34** -0.03 0.39** 

No. of. Pods/ 
Plant 

    1 0.05 0.38** 0.01 0.81** 

Pod Length 
(cm) 

     1 0.15** 0.00 0.05 

No. of. 
Seeds / Pod 

      1 0.07 0.32** 

100-seed 
weight (g) 

       1 0.02 

Seed Yield/ 
plant (g) 

        1 

Table 3. Simple correlation between single plant yield and yield component traits in the F4 progenies of interspecific 

cross Vigna radiata x Vigna mungo. 

*Significant at 5%; ** Significant at 1%  
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progenies. High heritability in the progenies indicates 

that these traits were less influenced by the environ-

mental effects. High heritability with high genetic ad-

vance as per cent of mean showed the presence of 

additive gene action. Hence selection can be carried 

with greater efficiency in these promising progenies. 

Correlation coefficient analysis 

Simple correlations coefficients between seed yield / 

plant and its component traits and inter relationships 

among the different traits are presented in Table 3. 

Seed yield / plant expressed significant and positive 

association with the traits studied viz., plant height, 

number of branches / plant, number of clusters / plant, 

number of pods / cluster, number of pods / plant and 

number of seeds / pod except pod length and 100- 

seed weight. This result was in accordance with the 

findings of  Marappa (2008) and Kumar et al. (2013) 

among various populations of greengram. In the pre-

sent investigation, number of branches / plant had sig-

nificant and positive correlation with number of clus-

ters / plant, number of pods / cluster, number of pods / 

plant and number of seeds / pod. This was supported 

by Rao et al. (2006). Number of clusters / plant ex-

pressed significant and positive relationship with num-

ber of pods / cluster, number of pods / plant and num-

ber of seeds / pod. Number of pods / cluster had signifi-

cant positive association with number of pods / plant 

and number of seeds / pod as in the reports of Singh et 

al. (2009). Number of pods / plant expressed significant 

positive association with number of seeds / pod alone. 

Pod length had significant and positive association with 

number of seeds / pod. The estimates of correlation 

coefficients revealed only the relationship between 

yield components. The association among traits are 

may be due to other components. In order to get direct 

and indirect effect, path coefficient analysis on seed 

yield / plant was carried out. The results are presented 

in Table 4. The residual effect (0.37) indicated that 

most of the characters were accounted for path  

analysis on yield.  

Path coefficient analysis  

In the present study, path analysis revealed that num-

ber of pods / plant alone depicted high direct effect on 

seed yield / plant. All other traits recorded minimum 

direct effect on seed yield / plant. Present result is in 

accordance with findings of Hakim (2016). These re-

sults clearly showed that major importance needed to 

be given for number of pods / plant for the improvement 

of greengram through interspecific hybridization. Fur-

ther number of pods / clusters recorded negative direct 

effect on seed yield / plant. Based on the results of pre-

sent investigation, it can be concluded that number of 

pods / plant alone recorded significant and positive as-

sociation with seed yield / plant. This trait alone record-

ed high direct effect on seed yield / plant. Hence num-

ber of pods / plant can be given top most priority while 

framing a selection strategy for the seed yield improve-

ment of interspecific derivatives of Vigna radiata x 

Vigna mungo. 

Conclusion 

The present results demonstrate that wide hybridization 

is an important tool in crop improvement. In the present 

Characters 
Plant 
height
(cm) 

No. of. 
branch-
es/ plant 

No. of. 
clusters / 
plant 

No. of. 
pods /
clus-
ter 

No. 
of. 
pods/ 
plant 

Pod 
length 
(cm) 

No. of. 
seeds 
/ pod 

100-seed 
weight 
(g) 

Simple cor-
relation on 
Seed yield/ 
plant (g) 

Plant Height
(cm) 

-0.069 -0.005 0.005 -0.019 0.176 0.001 0.007 0.000 0.095* 

No. of. 
Branches / 
Plant 

-0.007 -0.048 0.012 -0.009 0.334 0.001 0.004 0.000 0.287** 

No. of. Clus-
ters / Plant 

-0.013 -0.021 0.027 -0.026 0.734 0.001 0.011 0.000 0.712** 

No. of. Pods /
Cluster 

-0.018 -0.006 0.009 -0.074 0.471 0.000 0.010 -0.000 0.393** 

No. of. Pods/ 
Plant 

-0.014 -0.019 0.023 -0.041 0.852 0.001 0.011 0.000 0.812** 

Pod Length 
(cm) 

-0.005 -0.003 0.001 -0.002 0.041 0.011 0.005 0.000 0.047 

No. of. 
Seeds / Pod 

-0.015 -0.007 0.010 -0.025 0.325 0.002 0.030 0.001 0.320** 

100-seed 
weight (g) 

-0.002 -0.000 0.001 0.002 0.008 0.00 0.002 0.008 0.019 

Table 4. Path coefficients on seed yield in the F4 progenies of interspecific cross Vigna radiata x Vigna mungo. 

Residual effect - 0.37; *Significant at 5%; ** Significant at 1%  
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investigation, among the interspecific progenies high 

PCV and GCV was identified for all traits studied. And 

also high heritability and high genetic advance as per-

cent of mean identified for all the traits studied. Based 

on the association studies the most priority has to be 

given for the number of pods / plant than the other 

traits. Hence selection based on these traits might be 

effective for genetic improvement among the interspe-

cific progenies of Vigna radiata x Vigna mungo. The 

study indicates that the trait, number of pods/plant 

should be given due importance in selection pro-

gramme for seed yield improvement in the interspecific 

progenies of greengram and blackgram. 
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