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Abstract 
Higher GCV as well as PCV was recorded for days to flower bud initiation, days to 50 per cent 

flowering, number of inflorescences per plant, number of flowers per inflorescence and L-DOPA yield 

per plant. High heritability estimates were coupled with high genetic advance as percent of mean was 

recorded for number of leaves at harvest, leaf area at harvest, days to 50 per cent flowering, number of 

inflorescences per plant, number of flowers per inflorescence, total dry matter production per plant, test 

weight of seeds, seed yield per plant and L-DOPA yield per plant. The correlation studies reveled that 

genotypic correlation was higher than the phenotypic correlation for most of the traits studied indicated 

that high heritable nature of the characters. seed yield per plant showed highly significant and positive 

correlation with number of trifoliate leaves per plant (0.906, 0.786), leaf area at harvest (0.822, 0.689), 

number of days to flower bud initiation (0.755, 0.651), days to 50 per cent flowering (0.758, 0.641), 

number of inflorescence per plant (0.760, 0.713), number of pods per bunch (0.973, 0.868) and pod yield 

per plant (0.998, 0.757) and L-DOPA yield per hectare (0.873, 0.869) both at genotypic and phenotypic 

levels, respectively. L-DOPA yield per hectare (1.517) exhibited high direct positive effect on seed yield 

followed by days to 50 per cent flowering (1.141) and leaf area at harvest (0.531). Seed yield per plant 

(1.066) exhibited maximum positive direct effect on L-DOPA yield followed by number of trifoliate 

leaves per plant (0.818) and test weight of seeds (0.293). 

 

Keywords: GCV, PCV, L-DOPA yield, Seed yield, Genotypic correlation, Path co-efficient 

 

Introduction 

Velvet bean (Mucuna pruriens L.) is a leguminous, twining annual climber widely distributed 

in tropical and subtropical areas of the world belonging to the family ‘Leguminosae’. It is 

commonly known as cowitch and cowhage (English), kapikachu and kiwach (Hindi), 

atmagupta and kapikacchu (Sanskrit), nasugunnikaayi and turuchigida (Kannada). Velvet 

bean is endemic to India and other parts of tropics including America and South Africa. It is 

cultivated in Bangladesh, India, Sri Lanka, South East Asia and Malaysia. All parts of velvet 

bean possess valuable medicinal properties. It is used against a wide range of disorders such as 

urinary tract, neurological and menstruation disorders, constipation, edema, fever, 

tuberculosis, ulcers, Parkinson’s disease (Katzenschlager et al., 2004) [9] and helminthiases 

like elephantiasis. Traditionally, the powdered seeds of velvet bean were found to increase the 

general mating behavior in rats.  

Genetic improvement of any crop largely depending on the magnitude of several genetic 

parameters like analysis of variance of each mean value, phenotypic and genotypic variance, 

phenotypic and genotypic coefficient of variation (PCV and GCV), heritability (h2) and 

genetic advance (GA) on which the breeding methods are formulated for its further 

improvement. Velvet bean being a potential leguminous medicinal crop of India has immense 

scope for genetic improvement for various qualitative and quantitative characters besides 

widening the genetic base. Keeping this in view, the present investigation was undertaken to 

estimate the magnitude and nature of variations exist in collected genotypes of velvet bean 

with respect to different growth, flowering, yield and quality traits which can be used in the
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improvement programme. The improvement of this species 

through selection which in turn depend on the 

interrelationship of the number of component characters 

obtainable through genotypic and phenotypic correlation 

helps in determining extent of improvement, that could be 

brought about in characteristics and also helps in selection of 

potential genotypes based on phenotype. Path co-efficient 

analysis provides a better index for selection than correlation 

co-efficient there by separating correlation co-efficients of 

yield, quality and its components in to direct and indirect 

effects. Hence, an effort was made to understand the nature 

and magnitude of correlation co-efficient and their direct and 

indirect effects for different quantitative and qualitative traits 

in velvet bean. 

 

Materials and Methods 

Eleven genotypes obtained from different sources were 

evaluated during rabi season 2015-16 at experimental block 

of Zonal Agricultural and Horticultural Research Station, 

Mudigere in Randomized Complete Block Design with three 

replication at 60cm x 45cm spacing in rubber plantation under 

hill zone of Karnataka. Recommended agronomical practices 

were followed to raise the crop. The morphological 

observation such as number of trifoliate leaves, leaf area, days 

to flower bud initiation, days to 50 per cent flowering, number 

of flowers per inflorescence, number of pods per bunch, pod 

yield, seed yield, test weight of seeds and L-DOPA yield were 

recorded on 5 randomly selected plants from each 

replications. The total L-DOPA content was estimated from 

the powdered dried seed samples by HPLC analysis. The 

variability parameters such as variance GCV and PCV were 

calculated as per procedure of Burton and Johnson (1952) and 

presented in Table 1. Correlation co-efficient were worked out 

as per in Fisher and Yates table (1963) and path co-efficient 

analysis was done as per procedure of Dewey and Lu (1959) 

[5]. 

 

Results and Discussion 

In this study (Table 1 and 2), phenotypic and genotypic 

coefficient of variations were high for days to flower bud 

initiation (26.69, 26.00), days to 50 per cent flowering (26.84, 

26.40), number of inflorescences per plant (20.28, 20.95) 

number of flowers per inflorescence (64.89,64.67) and L-

DOPA yield per plant (28.14, 27.36) respectively. Similar 

results were obtained by Bhandari et al. (1997) [3] in opium 

poppy and Archana and Rajesh (2013) [2] in cow pea. Low to 

moderate GCV and PCV was found in number of branches at 

flowering (8.07, 12.46), chlorophyll content (8.08, 10.40) and 

stem girth at harvest (7.59, 12.40) respectively. Low PCV and 

GCV was found in vine length at harvest (8.59, 6.29), number 

of bunches per plant (9.03, 7.44), number of pods per bunch 

(9.81, 8.69), pod length (9.81, 8.69) and pod width (6.23, 

4.05) respectively indicated the significant role of 

environment in expression of these characters and selection 

will be ineffective based on these characters. These results are 

in line with the results of Jitender et al. (2014) [8] in cluster 

bean. 

The genotypic coefficient of variation alone does not provide 

reliable information about the assessment of variation that is 

heritable and therefore, estimation of heritability becomes 

imperative. The effectiveness of selection for any character 

does not depend on the amount of variability alone but also 

with estimates of heritability. Therefore, the heritability (h2) 

of a character can be relied upon, as it enables them to decide 

the extent of selection pressure to be applied under particular 

environment, which separates out the environmental influence 

from the total variability. 

Heritability (broad sense) estimates ranged from 37.55 % for 

stem girth at harvest to 99.89 % for test weight of seeds. The 

high value of heritability (>60%) was observed for most of 

traits) studied except stem girth at harvest which revealed that 

this trait was most influenced by environmental changes 

suggesting that the selection based on phenotype would not be 

effective for this trait. Srivastava et al. (2003) in mint 

observed the same results 

In the present study, estimates of high heritability coupled 

with high genetic advance as per cent of mean (GAM) for 

characters were observed for number of leaves at harvest 

(94.32, 24.80), leaf area at harvest (90.54, 29.52), days to 50 

per cent flowering (96.71, 53.48), number of inflorescences 

per plant (88.48, 40.61), number of flowers per inflorescence 

(99.39, 26.78), total dry matter production per plant (96.10, 

36.10), test weight of seeds (99.89, 25.69), seed yield per 

plant (83.19, 25.02) and L-DOPA yield per plant (94.53, 

54.81), respectively indicated predominance of additive gene 

effect. Thus, there is ample scope for improving these traits 

based on direct selection. These results are in accordance with 

findings of Hanchinamani (2003) [7] in cluster bean and Reena 

and Meetha (2014) in cow pea.  

High heritability coupled with moderate genetic advance over 

mean was recorded for number of branches at flowering 

(67.67, 10.78), chlorophyll content (60.36, 12.93), number of 

bunches per plant (68.00, 12.65), number of pods per bunch 

(78.39, 15.85), pod length (78.39, 15.85), pod yield (62.75, 

18.75), days to pod maturity (78.88, 18.56) and total fresh 

biomass production (98.45, 18.56) respectively. These results 

are in accordance with findings of Lal et al. (1999) in 

isabagol, Misra et al. (2000) in kalmegh, Reena and Meetha 

(2014) in cow pea. High heritability coupled with low genetic 

advance over mean was recorded for vine length at harvest 

(69.1, 9.48) and pod width (62.75, 5.42) respectively. It is an 

indicative of non-additive gene action and high heritability is 

being exhibited due to favorable influence of environment 

rather than genotype and selection for such traits may not be 

effective. These results are similar with the findings of 

Meetha (2014) in cow pea. 

The genotypic and phenotypic correlation coefficients (Table 

3) were estimated out to know the nature of relationship 

existing between seed yield and L-DOPA yield and its 

component characters. In general, the higher genotypic 

correlation coefficients were of a higher magnitude than 

phenotypic correlation coefficients for all the 10 characters 

studied presented in Table 3. From these associations, it was 

seen that seed yield per plant was highly significant and 

positive correlation with number of trifoliate leaves per plant 

(0.906, 0.786), leaf area at harvest (0.822, 0.689), number of 

days to flower bud initiation (0.755, 0.651), days to 50 per 

cent flowering (0.758, 0.641), number of inflorescence per 

plant (0.760, 0.713), number of pods per bunch (0.973, 0.868) 

and pod yield per plant (0.998, 0.757) and L-DOPA yield per 

hectare (0.873, 0.869) both at genotypic and phenotypic 

levels, respectively. Whereas, it was highly significant and 

negative correlation with test weight of seeds (-0.790, -0.718) 

both at genotypic and phenotypic levels respectively. The 

similar trends have been reported in mint (Srivastava et al., 

2003), cluster bean (Hanchinamani, 2003) [7], makoi (Ravi et 

al., 2011) [11] and cluster bean (Angadi et al., 2012) [1]. 
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Table 1: Estimates of mean, range, co-efficient of variability, heritability, genetic advance and genetic advance as percent of mean for growth 

parameters of velvet bean genotypes 
 

Sl. 

No. 
Characters Mean 

Range 
Co-efficient of variability 

(%) 

Heritability in 

broad sense 

(%) 

Genetic 

advance 

Genetic advance 

as per cent of 

mean (GAM) Minimum Maximum Genotypic Phenotypic 

1. 
Vine length at 

harvest (cm) 
257.69 230.27 294.13 6.29 8.59 69.1% 24.45 9.48 

2. 

Number of 

branches at 

flowering 

4.63 3.93 5.60 8.07 12.46 67.67 0.50 10.78 

3. 
Number of 

leaves at harvest 
69.14 62.93 93.57 12.40 12.76 94.32 17.15 24.80 

4. 
Stem girth at 

harvest (mm) 
5.99 5.13 6.81 7.59 12.40 37.55 0.57 9.59 

5. 

Leaf area at 

harvest (cm2 per 

plant) 

15704.47 13428.95 18740.73 15.06 15.83 90.54 4637.28 29.52 

6. 

Chlorophyll 

content (SPAD 

units) 

47.62 41.17 49.03 8.08 10.40 60.36 6.16 12.93 

 
Table 2: Estimates of mean, range, Co-efficient of variability heritability, genetic advance and genetic advance as per cent of mean for yield and 

quality parameters 
 

Sl. 

No. 
Characters Mean 

Range 
Co-efficient of variability 

(%) 

Heritability in 

broad sense 

(%) 

Genetic 

advance 

Genetic advance 

as per cent of 

mean (GAM) Minimum Maximum Genotypic Phenotypic 

1. 
Days to flower bud 

initiation 
68.63 54.00 119.93 26.00 26.69 94.87 35.81 52.17 

2. 
Days to 50% 

flowering 
77.45 62.00 137.00 26.40 26.84 96.71 41.42 53.48 

3. 
Days to pod 

maturity 
151.28 141.67 197.80 10.14 11.42 78.88 28.08 18.56 

4. 

Number of 

inflorescences per 

plant 

7.06 5.00 9.13 20.95 20.28 88.48 2.86 40.61 

5. 
Number of flowers 

per inflorescence 
7.06 4.00 19.07 64.67 64.89 99.39 9.38 26.78 

6. 
Number of 

bunches per plant 
4.39 3.47 4.87 7.44 9.03 68.00 0.55 12.65 

7. 
Number of pods 

per bunch 
3.10 2.33 5.07 8.69 9.81 78.39 1.46 15.85 

8. Pod length (cm) 9.26 7.18 10.42 8.69 9.81 78.39 1.46 15.85 

9. Pod width (cm) 1.79 1.67 2.01 4.05 6.23 62.75 0.09 5.42 

10. 
Pod yield per plant 

(g) 
124.40 105.61 154.69 11.51 14.53 62.75 23.37 18.75 

11. 
Seed yield per 

plant (g) 
63.96 55.54 82.37 13.31 14.60 83.19 16.00 25.02 

12. 
Test weight of 

seeds (g) 
117.22 85.50 132.49 12.47 12.48 99.89 30.11 25.69 

13. 

Total fresh 

biomass per plant 

(g) 

276.78 234.60 388.03 17.70 17.84 98.45 100.18 18.56 

14. 

Total dry matter 

production per 

plant (g) 

78.78 67.64 112.36 18.15 18.51 96.10 28.88 36.10 

15. 
L-DOPA yield per 

plant (g) 
1.98 2.84 3.08 27.36 28.14 94.53 1.08 54.81 

 

L-DOPA yield per hectare had exhibited highly significant 

and positive association with number of trifoliate leaves per 

plant, leaf area at harvest, days to flower bud initiation, days 

to 50 per cent flowering, number of inflorescence per plant, 

number of pods per bunch, pod yield per plant and seed yield 

per plant both at genotypic and phenotypic levels. These 

results are in conformity with findings of Shankaranarayan et 

al. (1992) [13] in senna, Prabhakar et al. (1994) [10] in solanum, 

Bhandari et al. (1997) [3] and Singh et al. (2000) [14] in opium 

poppy, Ravi et al. (2011) [11] in makoi. 

Though correlation analysis can quantify the degree of 

association between two characters but it does not provide 

reasons for such association. Path co-efficient analysis 

resolves this mystery by breaking total correlation co-efficient 

in to components of direct and indirect effects. Therefore, 

path analysis was performed to assess direct and indirect 

effects of different characters on seed yield per plant and L-

DOPA yield per hectare as dependent variables (Table 4 and 

5). L-DOPA yield per hectare (1.517) had high direct positive 

effect on seed yield followed by days to 50 per cent flowering 

(1.141) and leaf area at harvest (0.531). The high positive 

direct effect of L-DOPA yield per hectare on seed yield was 
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reduced by negative indirect effects through number of 

trifoliate leaves per plant (-1.072), number of pods per bunch 

(-0.672) and days to flower bud initiation (-0.139). The 

negative indirect effects were nullified by the high positive 

indirect effect through days taken for 50 per cent flowering 

(0.708), leaf area at harvest (0.243) and test weight of seeds 

(0.223). Results are in agreement with Singh et al. (2003) [15] 

and Ravi et al. (2011) [11] reported that maximum direct effect 

of alkaloid yield on economic yield of plant in opium poppy 

and makoi respectively. Thus positive direct and indirect 

effects of L-DOPA yield per hectare, days to 50 per cent 

flowering and leaf area at harvest lead to significant and 

positive correlation with seed yield per plant. This indicates 

that positive selection of these parameters could contribute to 

higher seed yield in Mucuna. 

The seed yield per plant (1.066) showed (Table 4 and 5) 

maximum positive direct effect on L-DOPA yield followed by 

number of trifoliate leaves per plant (0.818) and test weight of 

seeds (0.293). L-DOPA yield per hectare which was further 

magnified by positive indirect effects through number of 

trifoliate leaves per plant (0.741) and number of pods per 

bunch (0.239) and this resulted in highly significant positive 

correlation with L-DOPA yield per hectare. The results are in 

line with results obtained by Singh et al. (2003) [15] in opium 

poppy. 

 

Conclusion 

Thus, the study concluded that, in order to improve the L-

DOPA yield more weightage should be emphasized on seed 

yield per plant, number of trifoliate leaves per plant and test 

weight of seeds. 

 
Table 3: Genotypic and phenotypic correlation coefficients among morphological and L-DOPA related traits in velvet bean genotypes 

 

Characters  X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 

Number of trifoliate leaves per plant (x1) 
rg 

rp 

1.000 

1.000 

0.611** 

0.620** 

0.915** 

0.863** 

0.930** 

0.881** 

0.647** 

0.588** 

0.830** 

0.797** 

0.909** 

0.649** 

-0.832** 

-0.811** 

0.828** 

0.770** 

0.906** 

0.786** 

Leaf area at harvest (x2) 
rg 

rp 
 

1.000 

1.000 

0.592** 

0.563** 

0.581** 

0.548** 

0.864** 

0.777** 

0.611** 

0.573** 

0.937** 

0.655** 

-0.504** 

-0.483** 

0.458* 

0.410* 

0.822** 

0.689** 

Days to flower bud initiation (x3) 
rg 

rp 
  

1.000 

1.000 

1.003 

0.982** 

0.584** 

0.523** 

0.725** 

0.672** 

0.763** 

0.594** 

-0.690** 

-0.671** 

0.606** 

0.563** 

0.755** 

0.651** 

Days to 50 per cent flowering (x4) 
rg 

rp 
   

1.000 

1.000 

0.586** 

0.536** 

0.714** 

0.677** 

0.790** 

0.595** 

-0.700** 

-0.687** 

0.620** 

0.571** 

0.758** 

0.641** 

Number of inflorescence per plant (x5) 
rg 

rp 
    

1.000 

1.000 

0.687** 

0.628** 

0.925** 

0.733** 

-0.676** 

-0.633** 

0.474** 

0.471** 

0.760** 

0.713** 

Number of pods per bunch (x6) 
rg 

rp 
     

1.000 

1.000 

0.905** 

0.661** 

-0.754** 

-0.737** 

0.951** 

0.901** 

0.973** 

0.868** 

Pod yield per plant (x7) 
rg 

rp 
      

1.000 

1.000 

-0.760** 

-0.605** 

0.796** 

0.637** 

0.998** 

0.757** 

Test weight of seeds (x8) 
rg 

rp 
       

1.000 

1.000 

-0.708** 

-0.686** 

-0.790** 

-0.718** 

L-DOPA yield per hectare (x9) 
rg 

rp 
        

1.000 

1.000 

0.873** 

0.869** 

Seed yield per plant (x10) 
rg 

rp 
         

1.000 

1.000 

* Significant at p = 0.05 probability level  ** Significant at p = 0.01 probability level 

rg: Genotypic correlation coefficient   rg: Phenotypic correlation coefficient 
 

Table 4: Genotypic path coefficient analysis for L-DOPA yield per hectare in velvet bean genotypes 
 

Characters X1 X2 X3 X4 X5 X6 X7 X8 X9 
rg with 

L-DOPA yield 

Number of trifoliate leaves per plant (x1) 0.818 -0.334 0.241 -0.738 0.066 0.204 -0.153 0.967 -0.244 0.828** 

Leaf area at harvest (x2) 0.500 -0.546 0.156 -0.461 0.088 0.150 -0.157 0.877 -0.148 0.458* 

Days to flower bud initiation (x3) 0.749 -0.323 0.264 -0.796 0.059 0.178 -0.128 0.806 -0.202 0.606** 

Days to 50 per cent flowering (x4) 0.761 -0.317 0.265 -0.794 0.059 0.175 -0.133 0.809 -0.205 0.620** 

Number of inflorescence per plant (x5) 0.530 -0.472 0.154 -0.465 0.102 0.169 -0.155 0.810 -0.198 0.474** 

Number of pods per bunch (x6) 0.679 -0.334 0.191 -0.567 0.070 0.246 -0.152 1.038 -0.221 0.951** 

Pod yield per plant (x7) 0.744 -0.512 0.201 -0.627 0.094 0.222 -0.168 1.065 -0.223 0.796** 

Seed yield per plant (x8) 0.741 -0.449 0.199 -0.602 0.077 0.239 -0.168 1.066 -0.231 0.873** 

Test weight of seeds (x9) -0.681 0.276 -0.182 0.556 -0.069 -0.185 0.128 -0.843 0.293 -0.708** 

Residual effect = 0.180 

*:- Significant at 5% 

**:- 1 % probability level 

 

 

 

 

 

 



 

~ 90 ~ 

Journal of Pharmacognosy and Phytochemistry 

Table 5: Genotypic path coefficient analysis for seed yield per plant in velvet bean genotypes 
 

Characters X1 X2 X3 X4 X5 X6 X7 X8 X9 rg with seed yield 

Number of trifoliate leaves per plant (x1) -1.294 0.324 -0.210 1.062 0.118 -0.587 -0.024 0.262 1.256 0.906** 

Leaf area at harvest (x2) -0.791 0.531 -0.136 0.663 0.157 -0.432 -0.024 0.159 0.695 0.822** 

Days to flower bud initiation (x3) -1.186 0.314 -0.229 1.145 0.106 -0.512 -0.020 0.217 0.920 0.755** 

Days to 50 per cent flowering (x4) -1.204 0.308 -0.23 1.141 0.106 -0.504 -0.020 0.220 0.942 0.758** 

Number of inflorescence per plant (x5) -0.838 0.459 -0.134 0.669 0.182 -0.485 -0.024 0.213 0.72 0.760** 

Number of pods per bunch (x6) -1.075 0.324 -0.166 0.815 0.125 -0.706 -0.023 0.237 1.443 0.973** 

Pod yield per plant (x7) -1.177 0.498 -0.175 0.902 0.168 -0.639 -0.026 0.239 1.209 0.998** 

Test weight of seeds (x8) 1.077 -0.268 0.158 -0.799 -0.123 0.533 0.020 -0.314 -1.074 -0.790** 

L-DOPA yield per hectare (x9) -1.072 0.243 -0.139 0.708 0.086 -0.672 -0.021 0.223 1.517 0.873** 

Residual effect = 0.180 

*:- Significant at 5% 

**:- 1% probability level 
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