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ABSTRACT: Correlation coefficient and path analysis studies were carried out with seventeen parents (fourteen lines 
and three testers) resulting 42 F1 crosses for fifteen yield contributing component characters. The phenotypic and 
genotypic correlation analysis revealed that seed yield was highly significantly and positively correlated with number 
of branches, number of clusters, number of pods per plant, number of seeds per plant pod weight, total biomass and 
also highly significantly and positively correlated among themselves. Path coefficient analysis for seed yield revealed 
that significant phenotypic and genotypic direct effect with seeds per plant, 100 seed weight, harvest index, pod 
weight and number of clusters per plant. Hence selection for these characters may be carried out in the field and lab 
for overall yield improvement in blackgram.     
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INTRODUCTION 
Pulses, popularly known as “poor man’s meat”, form the major source of dietary protein of the large section of 
vegetarian population of India and also the world. India is world’s largest producer of pulses with its total pulse 
production of 18.45 million tonnes (Business Today 2014). Among pulses, blackgram (Vigna mungo L. Hepper, 
2n=22) is an important short duration crop widely cultivated in India which give us an excellent source of easily 
digestible good quality protein and ability to restore the fertility of soil through symbiotic nitrogen fixation. The major 
constraints in achieving higher yield of this crop are lack of genetic variability, poor harvest index, suitable varieties 
and genotypes with adaptation to local condition. Yield is considered as an end product of a set of plant processes 
which are related to each other. It is very complex trait which controlled by poly genes and interlinked with other 
yield components, hence it is very difficult often to improve yield directly. It can be achieved by improving closely 
related traits.  The study of correlation coefficient gives a measure of the relationship between traits and provides the 
degree to which various characters are associated with productivity. Path coefficient is an efficient statistical 
technique specially designed to quantify the relationship of different components and their direct and indirect effects 
on seed yield. Hence selection based on these statistical analysis is highly predominant.  
 
MATERIALS AND METHODS 
Seventeen black gram genotypes viz., IC587753, IC436720, IC436519, IC343947, IC519805, IC343952, IC587752, 
IC587751, IC282009, IC436753, IC436610, IC436665, IC398971, IC281987 and three testers viz., PU-19, LBG-20 
and T-9 were collected from different agro climatic zones of Andhra Pradesh by NBPGR, Regional research center, 
Hyderabad. Crosses were affected in Line x Tester fashion grown in unpaired planting method with two staggered 
sowings at 15 days interval to obtain synchronization in flowering at Hayathnagar research farm, CRIDA, Hyderabad 
in 2012 kharif. The resultant F1s (hybrids) along with parental lines were sown on 25th June 2013 in randomized 
complete block design with three replications. Each replication consisted of 10 plants per replication in a row of 1m 
with spacing of 10 x 30cm. The plants were grown purely under rainfed condition without applying irrigation and 
fertilizers and the crop received 555.4mm rainfall during the crop growth period in 32 rainy days. The minimum 
temperature was 19.0°C and the maximum was 38.6°C. Relative humidity and sun shine hours during crop growth 
period ranged from 44.0% to 97.0% and 0.0 to 10.3 hrs respectively.  
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In each replication, five plants were tagged randomly for recording observation on morphological, phenological and 
yield traits such as plant height (cm), number of branches, days to 50%  flowering, days to 50% podding, number of 
clusters per plant, number of pods per plant, pod length (cm), number of seeds per pod, number of seeds per plant, 100 
seed weight (g), seed yield (g/plant), fodder weight (g/plant), total biomass (g/plant) and harvest index (%). The 
phenotypic and genotypic correlation coefficients were calculated as per method developed by Johanson et al. (1955), 
and path coefficient analysis was worked out as per Dewey and Lu (1959). 
 
RESULTS AND DISCUSSION    
The analysis of variance exhibited the existence of significant differences among the genotypes for all the selected 
traits indicating that presence of variability in the material selected. The correlation analysis revealed that seed yield 
showed positive correlation with all morphological, yield traits but not with phenological traits (Days to 50% 
flowering and Days to 50% podding). The genotypic correlations were higher than phenotypic ones for all the 
characters studied (Table 1). Highly significant and positive phenotypic and genotypic correlation for seed yield was 
observed with pod weight (rp=0.936**, rg=0.991**), number of seeds per plant (rp=0.925**, rg=0.919 **), number of pods 
per plant (rp =0.877**, rg=0.896**), number of clusters per plant (rp =0.689**, rg=0.624**), total biomass (rp =0.634**, 
rg=0.864**),  and number of branches (rp =0.419**, rg=0.967**). Similar positive and significant correlation of seed 
yield with number of pods per plant was reported in black gram (Isha Perveen et al., 2011; Chauhan et al., 2007; 
Misra 1983 and Singh 1998), with number of cluster per plant (Veeranjaneylu et al., 2007; Govindraju and 
Subramaniam 2001; Misra 1983). It reveals that the selection of more number of pods per plant, number of seeds per 
plant, number of clusters per plant, number of branches could lead to higher seed yield per plant in blackgram. 
Highly significant phenotypic and genotypic correlation of number of pods per plant was observed with number of 
seeds per plant (rp= 0.922**, rg= 0.940**), pod weight (rp= 0.902**, rg= 0.917**) and fodder weight (rp=0.597**, 
rg=0.815**). None of the traits showed significant negative phenotypic and genotypic correlation with pods per plant 
(Table 1). Similarly days to 50% flowering showed highly positive and significant phenotypic and genotypic 
correlation with days to 50% podding (rp=0.969**, rg= 0.964**). Plant height showed significant positive phenotypic 
and genotypic correlation with fodder biomass (rp=0.718**, rg= 0.703**), number of pods per plant (rp=0.174*, rg= 
0.199**) pod length (rp=0.170*, rg= -0.041), number of seeds per pod (rp=0.256**, rg= 0.193*), number of seeds per 
plant (rp=0.161*, rg= 0.245**), days to 50% flowering (rp=0.387**, rg= 0.596**), days to 50% podding (rp=0.330**, 
rg= 0.519**), total biomass (rp=0.477**, rg= 0.699**), pod weight (rp=0.186*, rg= 0.260**)  and 100 seed weight 
(rp=0.231**, rg= 0.380**).  It indicates that selection of the plants with higher plant height could result in increasing 
fodder biomass and attaining more number of pods, longer pods with more number of seeds and increased seed 
weight. On contrary, plant height showed significant negative association with harvest index (rp =- 0.288**, rg = -
0.321**) indicating that selection of plants with more plant height may not always result in similar increase biomass 
and seed weight. Significant phenotypic and genotypic positive association of plant height with pod length  (Goud et 
al. 1977); with number of seeds per pod (Santha and Paramasivam, 1999); with 100-seed weight (Natarajan and 
Rathinaswamy, 1999) was reported in blackgram. Number of clusters per plant showed highly positive and significant 
phenotypic and genotypic correlation with number of pods per plant (rp=0.777**, rg= 0.712**), number of seeds per 
plant (rp=0.691**, rg= 0.611**), pod weight (rp=0.678**, rg= 0.604**) and fodder weight (rp=0.469**, rg= 0.498**). It 
suggests that selection of more number of clusters per plant could increase the number of pods per plant, number of 
seeds per plant, pod weight and lead to higher seed yield in blackgram crop. The positive significant phenotypic and 
genotypic correlation of pods per plant with number of clusters per plant reported in urdbean (Gopikrishnan et al., 
2002). Number of seeds per plant showed positive and significant phenotypic and genotypic correlation with pod 
weight (rp=0.914**, rg= 0.974**) and fodder weight (rp=0.612**, rg= 0.870**). Harvest index showed significant and 
negative correlation with total biomass (rp=-0.519**, rg= -0.650**) indicating improved total biomass always may not 
result in similar improvement in fodder weight and seed weight. 
Path analysis 
The seed yield per plant had direct positive association with number of seeds per plant (P=0.5733, G=0.8154), pod 
weight (P=0.3309, G=0.3561), 100 seed weight (P=0.2120, G=0.3962), harvest index (P=0.0768, G=-0.1133) and 
number of clusters per plant (P=0.0756, G=0.0388) (Table 2). This indicates that the selection for higher seed yield in 
blackgram crop would be effective by these traits. The seed yield had highest positive direct effect with number of 
seeds per plant (P=0.5733, G=0.8154). In pigeon pea, direct effect of number of seeds per plant with seed yield was 
recorded (Vijayalakshmi et al., 2013; Rao and Suryavanshi 1988; Gartan and Sood 1996).  The harvest index had 
positive direct effect with seed yield in blackgram (Chauhan et al., 2007). From the present study it was found that the 
number of branches, number of pods per plant, pod length, number of seeds per pod and days to 50% podding had 
negative direct effect with seed yield. In blackgram seed yield had negative direct effect with pod length  
(Gopikrishnan et al., 2002; Chauhan et al., 2007) and number of pods per plant in pigeon pea (Vijayalakshmi et al., 
2013). From the data it was observed that number of pods per plant had negative direct effect on seed yield where as 
pod weight had positive direct effect which indicates a indirect effect of number of seeds per plant and 100 seed 
weight on the seed yield.   
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Table.1: Phenotypic and Genotypic Correlation among Yield Influencing Traits in Parental and F1 
Generation of Black Gram 

*Significant at 0.05% and ** 0.01 % level 

Table 2. Phenotypic and Genotypic path Coefficient Analysis of Fifteen yield Components in Parental 
and F1 Generation of Black Gram  

 
Bold figures represent direct effect. Off diagonal figures represent indirect effect.  Residual effect (phenotypic)=0.1980;  Residual 

effect (genotypic)=SQRT(1-1.0192). 
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CONCLUSION 
It can be concluded that in blackgram the number of seeds per plant, number of pods per plant, number of cluster per 
plant, pod weight, and number of branches should be considered as yield improvement characters. Similarly, analysis 
of path coefficient results are indicating that the number of seeds per plant followed by, 100 seed weight, harvest 
index, number of cluster per plant and pod weight were directly contributing to seed yield. These elite traits should be 
considered for selection of blackgram cultivars in improving seed yield. 
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