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characters in pole type of dolichos bean (Lablab 

purpureus L.) germplasm under hill zone of Karnataka 
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Abstract 
The field experiment was conducted to study genetic variability in pole type of dolichos bean genotypes 

(Lablab purpureus L.). Analysis of variance revealed highly significant differences among the genotypes 

for most of the characters under the study. The range, genotypic and phenotypic coefficient of variation, 

heritability, genetic advance and genetic advance as per cent of mean were calculated. The genotypes 

showed considerable amount of variability for all the traits. High estimate of heritability coupled with 

high genetic advance over per cent of mean were noticed for days to first flowering, number of flowers 

per cluster, number of pods per cluster, number of pods per plant, average pod weight and pod length 

which indicates that these attributes are under the influence of additive gene action. Thus, there was 

plentiful scope for improving these characters through direct selection. 
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Introduction 

Dolichos bean (Lablab purpureus L.) is one of the most ancient crop among cultivated plants 

belongs to family leguminosae of Indian origin having diploid chromosome number of 

2n=2x=22 (Deka and Sarkar, 1990) [5]. Dolichos bean is popularly known as Indian Bean, 

Lablab Bean, Field Bean, Hyacinth Bean, Bonavist Bean, Country Bean, Egyptian Bean and 

Sem. It is also known as 'Poor Man's Bean' (Ismunandji and Arsyad, 1990) [10] or 'Meat of the 

Poor' as it contributes essential protein to undernourished people living in hills and rural 

remote areas. Dolichos bean is mostly confined to peninsular region of India and cultivated to 

a large extent in Karnataka and adjoining districts of Tamil Nadu, Andhra Pradesh, 

Maharashtra, Gujarat and Haryana. 

Dolichos bean is a multiuseful crop grown for pulse, vegetable and forage crop for livestock. 

This crop is grown for its green pods for vegetable purpose as well as dried seeds in vegetable 

food preparation. It occupies a unique position for vegetable purpose among the legume 

vegetables (Biju et al., 2001) [1]. Dolichos bean is rich in protein (20-25 %), amino acid like 

lysine, vitamins (A, C and Riboflavin) and minerals (Gopalan et al., 1982) [6]. Its green pods 

(100 g) contain 6.7 gram carbohydrates, 3.8 gram proteins, 210 milligram calcium, 1.7 

milligram iron, 312 IU vitamin A and 0.1 milligram thiamine (Gopalan et al., 2004) [7]. 

Immature pods and seeds are rich in dietary fibre and low in carbohydrates and lipids. Thus, 

Dolichos bean is most important from nutritional point of view due to changing pattern of 

lifestyle and food habit of people. 

Indian bean is a herbaceous annual plant. Leaves are alternate and trifoliate. Infloresence is a 

stiff axillary raceme with many flowers and essentially self-pollinated (94-99 %) crop which is 

due to presence of chasmogamy. But 6-10 per cent natural cross pollination have been 

reported. Anthesis occurs between 9 a.m. to 5 p.m. Anther dehiscence is from 5.00 a.m. to 2.00 

p.m. Stigma is receptive on the day of anthesis (Pokle and Deshmukh, 1972) [17].  

A great range of variability with plant and pod characters of pole type of dolichos bean is 

found all over the country (Peter and Kumar, 2008) [16] and thus variability can be exploited for 

evolving a high yielding type. The success of any breeding programme and improvement of 

specific trait through selection in particular totally depends upon the genetic variability present 

in the available germplasm of the crop (Parmar et al., 2013) [14]. Hence, it is essential to 

partition the variability into heritable and non- heritable components with the help of genetic 

parameters like genetic coefficient of variability, heritability and genetic advance.  
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The present study was conducted to study the genetic 

variability for yield and yield attributing characters in 

dolichos bean.  

 

Material and Methods 

The present investigation was carried out at the Department of 

Vegetable Science, College of Horticulture, Mudigere, 

University of Agricultural and Horticultural Sciences. 

Shivamogga during the Rabi 2020-2021. Thirty genotypes of 

dolichos bean were procured from different sources like IIHR, 

Bangalore and NBPGR, New Delhi, have been taken for 

investigation. The experiment was laid out in a randomized 

complete block design (RCBD) with two replications. The 

treatments in each replication were allotted randomly by using 

random number table. Dolichos bean seeds were sown in each 

replication with 2 m × 2 m plot size at 60 cm × 45 cm 

spacing. The crop was raised by following the recommended 

package of practices of University of Horticultural Sciences, 

Bagalkot (Plate 1) 

 

 
 

Plate 1: General view of the experimental site at A. 60 days after sowing 

 

 
 

Plate 2: General view of the experimental site at B. At peak harvest 

 

Observations were recorded on five randomly selected plants 

in each replication for different traits viz., vine length, number 

of primary branches, number of leaves per plant, days to first 

flowering, days to 50 per cent flowering, days to first picking, 

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

weight, number of seeds per pod, green seed weight, shelling 

per cent, pod length, pod width, pod thickness, hundred seed 

weight and pod yield per plant. 

Analysis of variance was performed by following the standard 

procedure given by Panse and Sukhatme (1967) [13]. 

Genotypic and phenotypic coefficients of variation were 

estimated according to Burton and Devane (1953) [2] based on 

estimate of genotypic and phenotypic variance. The broad 

sense heritability (h2) was estimated by following the 

procedure suggested by Weber and Moorthy (1952) [23]. 

Genetic advance and Genetic advance as per cent over mean 

for each character was predicted by the formula given by 

Johnson et al. (1955) [11].  

 

Result and Discussion 

Analysis of variance showed significant differences among 

the genotypes for all the characters studied at five per cent 

level of significance. The mean sum of squares for 18 yield 

and yield attributing characters in 30 genotypes of dolichos 

bean were presented in Table 1.  

 

Table 1: Analysis of variance for 18 yield and yield attributing crackers in thirty genotypes of dolichos bean 
 

Sl. No. 
Source of variation /character Replication Treatment (genotypes) Error S.Em.± 

 

CD at 

5% 
CD at 1% 

Degrees of freedom 1 29 29 

1 Vine length at Harvest (cm) 24.14 196.50* 81.42 6.38 18.45 24.87 

2 Number of primary branches at Harvest 0.000 0.358** 0.072 0.189 0.548 0.738 

3 Number of leaves per plant at Harvest 70.50 54.78* 22.70 3.37 9.74 13.13 

4 Days to first flowering 11.27 104.74** 16.27 2.85 8.25 11.18 

5 Days to 50 per cent flowering 3.75 51.92** 18.42 3.03 8.78 11.83 

6 Number of flowers per cluster 0.01 7.20** 1.50 0.87 2.50 3.37 

7 Days to first picking 73.93 235.78** 84.63 6.51 18.82 25.36 

8 Number of pods per cluster 0.067 6.60** 0.34 0.41 1.19 1.61 

9 Number of pods per plant 0.82 632.41** 55.12 5.25 15.18 20.46 

10 Average pod weight (g) 0.00 4.63** 0.38 0.43 1.25 1.69 
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11 Number of seeds per pod 0.01 0.63** 0.12 0.24 0.69 0.93 

12 Average green seed weight (g) 0.00 0.004** 0.001 0.024 0.071 0.10 

13 Pod yield per plant (g) 1996.38 1614.20** 666.08 18.25 52.78 71.14 

14 Shelling per cent 51.41 66.80** 20.65 3.21 9.29 12.53 

15 Pod length (cm) 0.86 2.98** 0.70 0.59 1.72 2.31 

16 Pod width (cm) 0.002 0.09** 0.024 0.11 0.314 0.42 

17 Pod thickness (mm) 0.002 0.77** 0.27 0.36 1.05 1.42 

18 Weight of 100 seeds (g) 1.44 43.91** 10.27 2.27 6.56 8.83 

* Significant @ 5 % ** Significant @ 1 % level of significance 

 

Components of variation exhibited by the genotypes for all 

the characters indicated wide range of variability present in 

the genotypes. A wide range of variability existing for various 

the quantitative traits has also been reported in dolichos bean 

by Hadawani et al. (2018) [9], Peer et al. (2018) [15], Rony et 

al. (2019) [19] and Shete and Deshmukh (2019) [20]. In general, 

phenotypic coefficients of variation were higher than 

genotypic coefficients of variation indicating that the 

genotypic influence is lessened under the influence of the 

given environment (Table 2). 

Among the different characters studied, high GCV and PCV 

were observed for number of pods per plant, number of pods 

per cluster, average pod weight, It indicates the presence of 

higher magnitude of variability for these characters, which 

would be helpful for further selection. Moderate GCV and 

PCV were observed for days to first flowering, number of 

seeds per pod, pod yield per plant, pod length. This indicates 

equal importance of additive and non-additive gene action in 

these traits. Low GCV and PCV were noticed in vine length at 

harvest, number of leaves per plant at harvest and days to 50 

% flowering which had narrow genetic base for these traits 

(Table 2). Hence variability has to be created in these traits 

can be done by either through introduction or by hybridization 

between divergent parents (Table 2). These results are in 

conformity with the findings of Chaitanya et al. (2014) [3], 

Verma et al. (2015) [22].  

Close relationship between GCV and PCV was found in all 

the characters and PCV values were slightly greater than 

GCV indicating a very little influence of environment for 

their expression (Table 2). This is in confirmation with the 

results reported by Chaitanya et al. (2013) [3], Goudar et al. 

(2017) [8], Verma et al., (2015) [22], and Noorjahan et al. 

(2019) [12]. 

Only the extent of variability present in genotypes for 

different characters is indicated by coefficient of variation but 

for the prediction of response to selection heritability 

estimates are useful. Since heritability is a important factor for 

expressing the phenotypic variability value as a tool to 

breeding value. Hence Heritability is a fundamental important 

factor in practicability of selection.  

High broad sense of heritability (> 60 %) was shown by 

number of primary branches at harvest days to first flowering, 

number of flowers per cluster, number of pods per cluster, 

number of pods per plant, average pod weight, number of 

seeds per pod, pod length, weight of hundred seeds (Table 2 

and 3).  

The high (> 60 %) estimates of heritability coupled with high 

(> 20 %) genetic advance over per cent of mean were 

observed for traits such as a days to first flowering, number of 

flowers per cluster, number of pods per cluster, number of 

pods per plant, average pod weight, pod length, which 

indicates that these characters are under the influence of 

additive gene action similar results were also obtained by 

Chaitanya et al. (2014) [3], Verma et al. (2015) [22], Hadavani 

et al. (2018) [9], Susant and Bahadur (2018) [21] and Noorjahan 

et al. (2019) [12] 
 

Table 2: Mean, range and genetic components for morphological and yield parameters in dolichos bean germplasms 
 

Characters Mean ±S.Em. 
Range 

GV PV GCV (%) PCV (%) h2 (%) GA GAM (%) 
Min. Max. 

Vine length (cm) at harvest 182.60 ±6.38 162.00 199.00 57.54 138.96 4.15 6.46 41.41 10.06 5.51 

Number of primary branches at harvest 3.98±0.19 2.70 4.60 0.14 0.21 9.50 11.64 66.60 0.64 15.98 

Number of leaves per plant at harvest 129.7±3.37 122.00 143.50 16.04 38.74 3.09 4.80 41.41 5.31 4.09 

Days to first flowering 54.40 ±2.85 39.50 66.50 44.24 60.50 12.23 14.30 73.11 11.72 21.54 

Days to 50 per cent flowering 68.12±3.03 58.00 75.00 16.75 35.17 6.01 8.71 47.64 5.82 8.54 

Number of flowers per cluster 9.48±0.86 7.30 16.00 2.85 4.35 17.81 21.99 65.58 2.82 29.70 

Days to first picking 104.66±6.50 75.00 117.10 75.58 160.21 8.31 12.09 47.18 12.30 11.75 

Number of pods per cluster 8.56±0.41 5.80 13.80 3.13 3.47 20.68 21.76 90.22 3.46 40.45 

Number of pods per plant 79.06±5.25 50.20 103.10 288.65 343.76 21.49 23.45 83.97 32.07 40.56 

Average pod weight (g) 4.61±0.43 2.04 7.43 2.13 2.50 31.64 34.32 84.98 2.77 60.08 

Number of seeds per pod 5.05±0.24 4.00 6.00 0.26 0.37 10.10 12.12 69.37 0.87 17.33 

Average green seed weight (g) 0.44±0.02 0.35 0.54 0.001 0.003 8.69 11.75 54.77 0.06 13.26 

Pod yield per plant (g) 194.96±18.25 107.45 242.80 474.06 1140.14 11.17 17.32 41.58 28.92 14.83 

Shelling per cent 55.28±3.21 39.62 64.75 23.08 43.73 8.70 11.96 52.78 7.19 13.00 

Pod length (cm) 7.73±0.59 4.72 9.34 1.14 1.84 13.81 17.56 61.83 1.73 22.36 

Pod width (cm) 1.87±0.11 1.33 2.19 0.03 0.06 9.39 12.47 56.66 0.27 14.56 

Pod thickness (mm) 5.23±0.36 4.20 7.02 0.25 0.52 9.63 13.78 48.80 0.72 13.85 

Weight of 100 seeds (g) 44.39±2.27 37.70 55.70 16.82 27.09 9.24 11.73 62.08 6.66 14.10 

DAS - Days After Sowing     GV - Genotypic Variance    PV- Phenotypic Variance 

GCV - Genotypic Coefficient of Variation  PCV - Phenotypic Coefficient of Variation 

h2 - Broad sense heritability    GA - Genetic Advance 

GAM - Genetic Advance as per cent of Mean 
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Table 3: Summary of genetic parameters of variability for various characters in thirty dolichos bean genotypes 
 

Characters GCV (%) PCV (%) h2 (%) GA GAM (%) 

Plant height (cm) at Harvest L L M M L 

No. of primary branches at Harvest L M H L M 

No. of leaves per plant at Harvest L L M L L 

Days to first flowering M M H M H 

Days to 50 per cent flowering L L M L L 

Number of flowers per cluster M H H L H 

Days to first picking L M M M M 

Number of pods per cluster H H H L H 

Number of pods per plant H H H H H 

Average pod weight (g) H H H L H 

Number of seeds per pod M M H L M 

Average green seed weight (g) L M M L M 

Pod yield per plant (g) M M M H M 

Shelling per cent (%) L M M L M 

Pod length (cm) M M H L H 

Pod width (cm) L M M L M 

Pod thickness (mm) L M M L M 

Weight of 100 seeds (g) L M H L M 

 

Conclusion 

Significant differences were observed among the genotypes 

for all the characters studied at five and one per cent level of 

significance. Components of variation exhibited by the 

genotypes for all the characters indicated wide range of 

variability present in the genotypes. Low to high GCV and 

PCV were observed by the most of the characters studied, and 

most of the characters exhibited moderate to high heritability 

coupled with high genetic advance as per cent of mean which 

indicates that these characters are under the influence of 

additive gene action. 

 

References 

1. Biju MG, Prasanna KP, Ranjan S. Genetic divergence in 

hyacinth bean. Agronomy Journal 2001;45:578-581. 

2. Burton GW, Devane EM. Estimating heritability from 

replicated clonal material. Agronomy Journal 

1953;45:478-81.  

3. Chaitanya V, Reddy RSK, Kumar PA. Variability, 

heritability and genetic advance in indigenous dolichos 

bean (Dolichos lablab Var. typicus) genotypes. Plant 

Archives 2014;14(1):503-506. 

4. Chaudhari J, Kushwah SS, Singh OP, Naruka IS. Studies 

on genetic variability and character association in Indian 

bean [Lablab purpureus (L.) sweet]. Legume Research. 

2016;39(3): 336-342. 

5. Deka RK, Sarkar CR. Nutrient composition and anti-

nutritional factors of (Dolichos lablab L.) seeds. Food 

Chem 1990;38:239-246. 

6. Gopalan C, Sastri RBV, Balasubramanian SC. Nutritive 

value of Indian foods. N. I. Nutr. ICMR, Hyderabad, 

1982, 75. 

7. Gopalan C, Sastri RBV, Balasubramanian SC. Nutritive 

value of Indian foods. N. I. Nutr. ICMR, Hyderabad 

2004, 69-70. 

8. Goudar R, Srinivasa V, Lakshma D. Genetic variability 

and genetic divergence in cluster bean [Cyamopsis 

tetragonoloba (L.) Taub] under hill zone of Karnataka, 

India. Legume research 2017;40(2):237-240. 

9. Hadawani JK, Mehta DR, Raval LJ, Ghetiya KP. Genetic 

variability parameters in Indian bean (Lablab purpureus 

L.). International journal of pure and applied bioscience. 

2018;6(4):164-168. 

10. Ismunadji M, Arsyad DM. Lablab bean: An unexploited 

potential food legume. Paper presented to the Training / 

Workshop on improvement of unexploited and potential 

food legumes in Asia, 1990, Bogor, Indonesia 1990. 

11. Johnson HW, Robinson HF, Comstock RS. Estimation of 

genetic and environmental variability in soyabean. 

Agronomy Journal 1955;41:314-318.  

12. Noorjahan AM, Deshmukh JD, Wankhade MP, Kalpande 

HV. Genetic variability, heritability and genetic advance 

studies in dolichos bean (Lablab purpureus L.). 

International journal of chemical studies 2019;7(3):479-

482.  

13. Panse VG, Sukhatme PV. Statistical methods for 

agricultural workers, 2nd edition ICAR, New Delhi 1967, 

324. 

14. Parmar AM, Singh AP, Dhillon NPS, Jamwal. Genetic 

variability and character association studies for 

morphological and yield traits in dolichos bean (Lablab 

purureus L.). World journal of agriculture science 

2013;9(1):24-28. 

15. Peer SS, Reddy PSS, Sadarunnisa S, Reddy DS, 

Pandravada SR. Genetic variability and heritability for 

yield and yield attributes in field bean (Lablab purpureus 

L.) genotypes. International journal of current 

microbiology and applied science 2018;7(3):2131-2137. 

16. Peter KV, Kumar PT. Genetics and breeding of vegetable 

crops. Indian council of agriculture research. New Delhi, 

2008, 231-234.  

17. Pokel YS, Deshmukh NN. Keel cap - a new method of 

pollination in papilionaceous flowers. P.K.V. Research. 

Journal 1972;1(1):137-139. 

18. Ram BKC, Joshi BK, Dahal SP. Diversity analysis and 

psycho-morphological characteristics of indigenous 

germplasm of lablab bean. Journal. Nepal. Agriculture. 

Research. Council 2016;2(15-21):2392-4535. 

19. Rony MBU, Islam AKM, Rasul G, Zakaria M. Genetic 

analysis of yield and related characters of lablab bean. 

Journal. Nepal. Agriculture. Research. Council. 

2019;5:2392-4543.  

20. Shete BJ, Deshmukh MR. Studies on green pod yield and 

yield contributing characters of dolichos bean (Lablab 

purpureus L.) genotypes (Pawata Type) under western 

Maharashtra conditions. International journal of science 

research 2019;8(5):1481-1483. 

21. Susanth S, Bahadur V. Genetic analysis of dolichos bean 

http://www.thepharmajournal.com/


 

~ 2069 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

(Lablab purpureus L.) genotypes for horticultural traits. 

Journal of pharmacognosy and phytochemistry 

2018;7(4):3112-3116. 

22. Verma AK, Uma Jyothi K, Dorajee Rao AVD. 

Variability and character association studies in dolichos 

bean (Lablab purpureus L.) Genotypes. Indian Journal of 

Agriculture Research 2015;49(1):46-52.  

23. Weber CR, Moorthy HR. Heritable and non-heritable 

relationship and variability of oil content and agronomic 

characters in the F2 generation of soybean crosses. 

Agronomy Journal 1952;44:202-209. 

http://www.thepharmajournal.com/

