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ABSTRACT 
 

Trait association and path analysis in mungbean were studied at Barani 
Agricultural Research Institute, Chakwal, Pakistan during the year 2011. For 
this purpose ten genotypes were evaluated for yield and yield related traits. 
Correlation among different morphological and economic traits and their 
direct/indirect effects were estimated. Different characters i.e. primary 
branches on each plant, pods on each plant, days to 50 percent flowering and 
days to maturity were observed to have positive association with yield per plant 
both at genotypic and phenotypic levels. Plant height and seeds per pod also 
had positive correlation with yield per plant at phenotypic and genotypic level, 
respectively. Positive direct effects of primary branches on each plant (2.2191) 
and seeds per pod (1.4495) on seed yield were observed while all other traits 
under study showed negative direct effects on seed yield. This showed that 
due consideration must be given to primary branches per plant and seeds per 
pod as these had positive genotypic (0.5158) and phenotypic (0.1074) 
correlation, respectively alongwith positive direct effects on seed yield. Hence 
these traits can be considered as a key criteria for selection of high yielding 
mungbean genotypes. 
 
KEYWORDS: Vigna radiata; genotypes; association; path analysis; yield; 

Pakistan. 
 

INTRODUCTION 
 

Mungbean (Vigna radiata L.) is important among the pulse crops due to its 
higher dietary value and is easy to digest and less flatulant. It provides better 
and cheeper source of vegetable protein. Mungbean seed has 24 to 25 
percent protein, 1.3 percent fat and 56 percent carbohydrates. Mungbean is 
the second summer pulse crop and fits in diverse cropping system of 
Pakistan. It is cultivated on area of 136.1 thousand hectares with an annual 
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production of 89.3 thousand tons having an average yield of 550 kg per 
hectare (2). It is widely grown on marginal lands because of less nutrient 
requirement. However, its average yield is very low as compared to other 
countries. 
 
Yield is a polygenic trait and is influenced by several other traits that affect 
seed yield (17). Srivastava and Singh (15) reported that yield is correlated 
with various yield contributing traits that are inter-related. These traits are 
associated to each other and with seed yield either positively or negatively. 
Previous study (22) revealed that yield contributing traits viz. number of pods 
on each plant, number of seeds per pod and weight of seed of each plant are 
positively correlated with grain yield in mungbean. Correlation coefficient 
estimates the joint relationship among various plant traits, while path analysis 
estimates the magnitude of direct and indirect effects on seed yield and yield 
contributing traits. The path analysis evaluates the key traits for the genetic 
enhancement in yield (10). Hence evaluation of different traits that are 
correlated with seed yield is of great importance.   
 
Earlier, Kumar et al., (10) Rao et al. (13), Siddique et al. (16), Srivastava and 
Singh (17) and Tariq et al. (20) used path coefficient by dividing the 
genotypic correlations into direct and indirect effects. Kumar et al., (10), 
Rahman et al. (12) and Srivastava and Singh (11) also studied positive direct 
effect of number of primary branches on each plant and seeds per pod on 
yield per plant. 
 
Correlation coefficient measures the relationship among two variables but 
does not inform about the direct and indirect effect of traits towards economic 
yield (15). The association among the traits is essential for evaluating the 
possibility of selection of two or more characters. Assesment of selection 
effect for secondary traits on genetic gain is also important. Correlation 
studies, could not evaluate the indirect causes of characters on plant yield. 
Therefore, in present study an effort was made to  evaluate  the  extent  of  
correlation  and path analysis  by  utilizing  ten  genotypes of mungbean. The 
phenotypic, genotypic correlations and path analysis would help in 
formulation of an appropriate selection criteria based on yield contributing 
traits. 
 

MATERIALS AND METHODS 
 

This study was conducted at Barani Agricultural Resarch Institute, Chakwal, 
Pakistan during the year 2011. Ten genotypes were sown in RCBD, keeping 
30cm row to row and 15cm plant to plant distance. There were four rows 
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within each plot, each 4m long. Seeds were sown by dibbler method and 
three seeds were dibbled in each hill to provide uniform stand of plants. After 
10-12 days of emergence of seedlings, thinning was done to maintain one 
healthy seedling per hill and to achieve the optimum plant population. 
Hoeing, weeding and all other recommended cultural practices were adopted 
for healthy crop stand during whole season when required. Fertilizer was 
used @1bag DAP per acre. Data were recorded when crop started to bloom. 
Data on plant height, primary branches per plant, pods per plant, seeds per 
pod, pod length, days to first flower, days to 50 percent flowering, days to 
maturity and yield per plant were recorded. Genotypic and phenotypic 
correlation coefficients were computed among the traits according to the 
method given Kwon and Torrie (11). Genotypic correlation was tested for its 
statistical significance using the method of Reeve (14). Phenotypic 
correlation coefficients were tested using t-test following Steel and Torrie 
(18), while path analysis was performed following Dewey and Lu (6).  
 

RESULTS AND DISCUSSION 
 

Genotypic correlation 
 
The results revealed that yield per plant had positive genotypic correlation 
with plant height (0.0111), number of primary branches per plant (0.4309), 
number of pods per plant (0.0949), days to 50 percent flowering (0.0275) and 
days to maturity (0.0435) (Table 1). These findings are in partial agreement 
to findings of Zaid et al. (23) and Begum et al. (4) while disagrees results of 
Tabasum et al. (19). However, seeds per pod, pod length and days taken to 
first flower had negative genotypic correlation with plant yield. These 
interpretations are in accordance with the findings of Gul et al. (7). Only 
primary branches on each plant had positive and significant genotypic 
correlation with pods per plant (0.5795) and pods per plant with days to 
maturity (0.5541). These results partially agree to the findings of Gul et al. 
(7). Plant height showed positive genotypic correlation with all traits except 
seeds per pod, pod length and number of days to mature. Positive genotypic 
correlation of number of primary branches per plant has also been observed 
with all traits except pod length. Number of pods per plant had positive 
correlation with all traits alongwith significant genotypic correlation with days 
to maturity (0.5541) and primary branches per plant (0.5795). Seeds per pod 
also had positive correlation with all the traits except plant height and seed 
yield per plant but pod length showed negative correlation with most of the 
traits except pods per plant, seeds per pod, days to 50 percent flowering and 
maturity. Positive genotypic correlation of days to first flower with all traits 
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except seed yield had also been observed. Gul et al. (7) also have reported 
similar findings. Days to 50 percent flowering also had positive genotypic 
correlation with all characters except pod length. Days to maturity had 
negative correlation with plant height and was positively associated with all 
remaining traits alongwith highly significant values (0.5541) with pods per 
plant. These results revealed that plant height, primary branches per plant, 
number of pods per plant, days to 50 percent flowering and days to maturity 
had positive genotypic correlation with seed yield. Hence these traits can be 
used as indirect selection criteria for the improvement of seed yield in 
mungbean.  
 
Phenotypic correlation 
 

The data (Table 1) showed that seed yield per plot had positive phenotypic 
correlation with primary branches per plant, pods per plant, seeds per pod, 
days to 50 percent flowering and days to maturity. These findings are 
partially in accordance with those of Begum et al. (4) and Ali et al. (1). Plant 
height was also observed to be positively associated with primary branches 
per plant, pods per plant and days to 50 percent flowering alongwith 
significant phenotypic correlation with days taken to first flower (0.5496). It 
had negative phenotypic correlation with all of remaining traits. Primary 
branches per plant also had positive correlation with all the traits alongwith 
highly significant association with pods per plant (0.6911) except pod length. 
These results do not agree to the findings of Begum et al. (4). Hence it can 
be concluded that plant having more number of primary branches must 
increase number of pods per plant. So selection can be simultaneously for 
both the traits. Positive phenotypic correlation of number of pods per plant 
with all traits alongwith significant association with days to maturity (0.5765) 
was also observed. Number of seeds per pod also had highly significant 
correlation with pod length (0.6987). It was also positively correlated with all 
remaining traits. Hence it can be inferred that if the pods are long, more will 
be the number of seeds per pod. Significant and positive phenotypic 
correlation of days to first flower with plant height was observed. It also had 
positive phenotypic association with all remaining traits except days to 50 
percent flowering and seed yield per plant. Positive and significant 
association of days to mature with all traits was also observed except plant 
height. It also had significant phenotypic correlation with pod length. 
 

Direct and indirect effects 
 

Number of primary branches per plant (2.2191) and number of seeds per pod 
had positive direct effects (1.4495) on yield per plant (Table 2). All remaining 

 



Character association of yield and yield components in mungbean 

J. Agric. Res., 2015, 53(2) 

169

 
 
 



N. Din et al. 

J. Agric. Res., 2015, 53(2) 

170

traits had negative direct effects on seed yield. These interpretations are in 
accordance with previous findings (5, 17). Primary branches per plant had 
positive genotypic correlation with seed yield alongwith positive direct effect. 
These results are dissimilar to the findings of Idress et al. (9), Hakim (8) and 
Tabasum et al. (19). Similarly, seeds per pod had positive direct effect on 
seed yield alongwith positive phenotypic correlation. Hence it can be 
concluded that due consideration must be given to these two traits in 
selection of high yielding mungbean genotypes. Plant height had negative 
indirect effect on seed yield through most of the traits except primary 
branches per plant (0.961), pod length (0.0119) and days to maturity 
(0.0021). These results are in accordance with earlier findings (19). Positive 
indirect effect of primary branches on seed yield was observed only through 
seeds per pod (0.1939) and pod length (0.0634). It also affected seed yield 
negatively via all other traits. Number of pods per plant affect seed yield 
negatively and indirectly through most of the traits except primary branches 
(1.5335) and seeds per pod (0.6625). These results do not agree to the 
findings of Rahman et al., (12) and Rao et al., (13). Negative indirect effects 
of seeds per pod had been observed through all traits except plant height 
(0.0336) and branches per plant (0.2969). Pod length affect seed yield 
positively and indirectly through plant height (0.0109), number of seeds per 
pod (1.0128) and days to 50 percent flowering (0.4308). Days to first flower 
also had negative indirect effect through all traits except primary branches 
(0.4197) and number of seeds per pod (0.0931) but days to 50 percent 
flowering affected seed yield positively and indirectly through primary 
branches per plant (0.7879), seeds per pod (0.5565) and pod length 
(0.0961). Positive indirect effects of days taken to maturity through plant 
height (0.001), primary branches per plant (1.078) and seeds per pod 
(0.5852) was also observed. However, it affected seed yield negatively 
through all remaining traits. 
  
It can be concluded that due consideration must be given to plant height, 
primary branches per plant, number of pods per plant, days to 50 percent 
flowering and maturity because these traits had positive genotypic correlation 
with seed yield. In addition to that the traits like number of primary branches 
per plant and number of seeds per pod had positive direct effects alongwith 
positive genotypic correlation with primary branches per plant and positive 
phenotypic correlation of seeds per pod with seed yield. Therefore, more 
intention must be given to these two traits in selection of high yielding 
mungbean genotypes. Hence the traits i.e. number of pods per plant, primary 
branches per plant and days to maturity are the most important yield 
contributing components as these had high direct and indirect effects towards 
seed yield in mungbean. 
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Table 1. Genotypic and phenotypic correlation of different morphological and economic traits in mungbean. 
 

Variables Plant 
height 

Primary 
branches/ 

plant 

Pods/ 
plant 

Seeds/ 
pod 

Pod 
length 

Days to 
first flower 

Days to 
50% 

flowering 

Days to 
maturity 

Yield/ 
plot 

Plant height 0.359 0.2392 -0.1039 -0.0568 0.4673 0.0661 -0.0037 0.0111 
Primary branches/plant 0.4331 0.5795 * 0.0238 -0.075 0.1412 0.3075 0.4383 0.4309 
Pods/plant 0.2586 0.6911** 0.3312 0.321 0.0845 0.008 0 .5541* 0.0949 
Seeds/Pod -0.1233 0.1338 0.4571 0.4602 0.0699 0.2749 0.2399 -0.0974 
Pod length -0.0398 -0.2118 0.4103 0 .6987** 0.0968 -0.2722 0.0863 -0.0249 
Days to first flower. 0 .5496* 0.1891 0.0942 0.0642 0.2023 0.154 0.1704 -0.1973 
Days to 50% flowering.  0.0771 0.3551 0.0059 0.3839 -0.3208 0.1548 0.1025 0.0275 
Days to maturity -0.0035 0.4858 0.5765* 0.4037 0.067 0.1893 0.0943 0.0435 
Yield /Plot -0.0153 0.5158 0.1046 0.1074 -0.0014 -0.2276 0.0021 0.0262 

Note: Phenotypic Correlation Matrix Upper Case, Genotypic Correlation Matrix Lower Case.  
 
Table 2. Direct and indirect effects of different morphological and economic traits on seed yield of mungbean. 
 

Variables Plant 
height 

Primary 
branches/ 

plant 

Pod/ 
Plant 

Seeds/ 
Pod 

Pod 
length 

Days to 
first 

flower 

Days to 
50% 

flowering. 

Days to 
maturity 

Yield/ 
Plot 

Plant height. (-0.2729) 0.961 -0.3994 -0.1787 0.0119 -0.0357 -0.1035 0.0021 -0.0153 
Primary branches/plant. -0.1182 (2.2191) -1.0676 0.1939 0.0634 -0.0123 -0.4768 -0.2858 0.5158 
Pods/plant. -0.0706 1.5335 (-1.5448) 0.6625 -0.1229 -0.0061 -0.0079 -0.3392 0.1046 
Seeds/pod 0.0336 0.2969 -0.7061 (1.4495) -0.2093 -0.0042 -0.5155 -0.2375 0.1074 
Pod length 0.0109 -0.4699 -0.6338 1.0128 (-0.2995) -0.0131 0.4308 -0.0394 -0.0014 
Days to first flower -0.15 0.4197 -0.1455 0.0931 -0.0606 (-0.065) -0.2079 -0.1114 -0.2276 
Days to 50% flowering -0.021 0.7879 -0.0091 0.5565 0.0961 -0.0101 (-1.3428) -0.0555 0.0021 
Days to maturity 0.001 1.078 -0.8905 0.5852 -0.0201 -0.0123 -0.1266 (-0.5884) 0.0262 

Note: Dependent variable is yield/plot. The last column shows genotypic correlations of independent variables with yield/plot] direct (bold) and 
indirect effect of various traits on yield/plant in mungbean. 

 
 
 


