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Introduction 
 

Bhendi [Abelmoschus esculentus (L.) Moench] also 

known as okra, is an important vegetable crop belonging 

to the cotton family Malvaceae and is widely cultivated 

in both tropical and subtropical regions of the world. 

India is the largest producer of bhendi accounting 70 per 

cent of world production. The annual production of 

bhendi is 6.8 million tonnes from an area of 5.2 L. ha. in 

India, and Tamil Nadu cultivates bhendi in a 22000 ha 
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The field experiment was carried out to analyze the extent of genetic variability, heritability 

and genetic advance in F3 populations of bhendi [Abelmoschus esculentus (L.) Moench]. 

Sixty F3 families derived from each two crosses, namely SKY/DR/RS/107 × Tiruchi Local 

and IC 69257 × 770, were evaluated during Kharif at the Department of Horticulture, 

Pandit Jawaharlal Nehru College of Agriculture and Research Institute, Karaikal. The 

research was conducted in a Randomized Block Design with two replications. Observations 

were recorded on twelve quantitative characters. Analysis of variance revealed significant 

differences among the families for all the characters studied, indicating the presence of 

substantial variability. High phenotypic coefficient of variation was observed for fruit yield 

per plant (26.13%), while moderate PCV and GCV were recorded for fruit weight, number 

of primary branches at final harvest and number of fruits per plant. High heritability 

coupled with high genetic advance as percent of mean was observed for number of primary 

branches at final harvest (62.32% and 23.36%, respectively). Moderate heritability 

(55.33%) with high genetic advance (22.15%) was recorded for fruit weight. The results 

indicated the predominance of additive gene action for these traits and suggested that direct 

selection would be effective for their improvement. Notably, the study resulted in genetic 

variability among the F3 families, providing ample scope for selection and advancement of 

superior segregants in bhendi breeding programs. 
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area, producing 2.2 million tonnes of annual production 

(Horticultural Statistics, 2023-24). The crop is valued for 

its tender green fruits, nutritional richness and 

adaptability to diverse agro-climatic conditions. Bhendi 

contributes significantly to vegetable production and 

plays an important role in nutritional security and income 

generation. Yield improvement remains a major 

objective in bhendi breeding programmes. However, fruit 

yield is a complex quantitative trait controlled by several 

component characters and influenced by environmental 

factors. Therefore, the success of any breeding 

programme depends largely on the availability and 

utilization of genetic variability present in the breeding 

material. Segregating generations provide valuable 

opportunities for identifying desirable recombinants and 

superior genotypes. Among them, F3 populations exhibit 

considerable variability due to segregation and 

recombination of genes inherited from parental lines. 

Evaluation of such populations facilitates the 

identification of promising families for advancement and 

cultivar development. The effectiveness of selection 

depends not only on the magnitude of variability but also 

on the extent to which the variability is heritable. 

Estimates of phenotypic coefficient of variation (PCV), 

genotypic coefficient of variation (GCV), heritability and 

genetic advance provide valuable information regarding 

the nature and magnitude of genetic variability. 

Heritability estimates indicate the proportion of observed 

variability that is genetically controlled, while genetic 

advance predicts the expected improvement from 

selection. The combined assessment of heritability and 

genetic advance is useful in identifying traits governed 

by additive gene action. Therefore, the present 

investigation was undertaken to assess genetic 

variability, heritability and genetic advance among 60 F3 

families of bhendi and to identify important traits for 

effective selection and genetic improvement. 

 

Materials and Methods 
 

The experiment was conducted during Kharif at the 

Department of Horticulture, Pandit Jawaharlal Nehru 

College of Agriculture and Research Institute, Karaikal, 

UT of Puducherry. The material consist of thirty superior 

F3 plants from each two crosses, namely 

SKY/DR/RS/107 × Tiruchi Local and IC 69257 × 770 

were advanced and evaluated as sixty F3 families. The 

experiment was laid out in a Randomized Block Design 

(RBD) and replicated in twice. Five randomly selected 

plants were observed in each family for twelve 

quantitative characters viz., days to flowering, first 

flowering node, plant height at flowering, days to first 

harvest, internodal length, plant height at final harvest, 

number of primary branches at final harvest, fruit length, 

fruit girth, fruit weight, number of fruits per plant and 

fruit yield per plant. Analysis of variance was performed 

to assess the significance of differences among the 

families. Phenotypic variance (PV) and genotypic 

variance (GV) were estimated following standard 

biometrical procedures. Phenotypic coefficient of 

variation (PCV) and genotypic coefficient of variation 

(GCV) were calculated according to Burton (1952). 

Heritability in broad sense was estimated following the 

method suggested by Lush (1940). Genetic advance and 

genetic advance as percentage of mean were calculated 

following Johnson et al., (1955). 
 

Results and Discussion 
 

Analysis of Variance 
 

Among the sixty F3 families, all twelve quantitative 

characters show significant differences in variation, 

indicating substantial genetic variability. This suggests 

there is an opportunity for effective selection in future 

studies involving the segregating population. 

 

Variability 
 

The estimates of mean, range, phenotypic variance, 

genotypic variance, PCV, GCV, heritability and genetic 

advance are presented in Table 1. A wide range of 

variation was observed for all the characters studied. 

Fruit yield per plant ranged from 320.51 g to 793.59 g 

with a mean value of 541.35 g. Similarly, number of 

fruits per plant ranged from 18.72 to 39.32, while fruit 

weight ranged from 13.00 g to 28.00 g, indicating 

substantial variability among the F3 families.  

 

Higher phenotypic coefficient of variation than the 

corresponding genotypic coefficient of variation for all 

the traits, indicating the influence of environmental 

factors on character expression was also suggested by 

Ashita Rana et al., (2020), Badiger et al., (2017). 

However, the differences between PCV and GCV were 

comparatively small for several traits, suggesting 

considerable genetic control over their expression was 

accordance with the earlier study of Abhishekkatagi et 

al., (2013). The coefficient of variation was classifies as 

low (less than 10 per cent), moderate (10 -20 per cent) 

and high (more than 20 per cent) as suggested by 

Sivasubramanian and Menon (1973). 
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Table.1 Mean, Variability, Heritability and Genetic Advance for various characters of bhendi in F3 generation 

 

Character Mean ±S.E Range PV GV PCV 

(%) 

GCV 

(%) 

h2 

(%) 

GA GA as per 

cent of mean Min. Max. 

Days to flowering 37.56±1.03 35.60 44.43 2.34 1.29  4.07  3.02 54.93 1.13 4.61 

First flowering node  6.33±0.46 4.55  7.90 0.42 0.22 10.29  7.34 50.91 0.05 10.79 

Plant height at flowering (cm) 26.24±3.04 17.90 31.05 13.30 4.04 13.90  7.67 30.43 0.01  8.71 

Days to first harvest 43.75±2.65 37.00 50.25 9.82 2.77  7.16  3.80 28.21 0.58  4.16 

Internodal length (cm)  3.70±0.39  3.10  4.85 0.27 0.12 14.12  9.38 44.11 0.91 12.84 

Plant height at final harvest (cm) 77.98±8.93 52.59  110.00 156.44 76.55 16.04 11.21 48.94 1.01 16.17 

Number of primary branches at 

final harvest 

 4.02±0.45  2.40  6.00 0.54 0.33 18.20 14.36 62.32 1.28 23.36 

Fruit length (cm) 13.73±1.01 11.15 15.89 1.79 0.76  9.73  6.37 42.80 0.88  8.58 

Fruit girth (cm)  6.33±0.33  5.50  6.90 0.14 0.03  5.98  2.89 23.46 0.49  2.89 

Fruit weight (g) 19.25±2.50 13.00 28.00 13.99 7.75 19.43 14.45 55.33 1.14 22.15 

Number of fruits plant-1 28.08±3.42 18.72 39.32 23.79 12.07 17.37 12.37 50.75 1.05 18.16 

Fruit yield plant-1 (g) 541.35±123.39 320.51  793.59 20013.99 4790.08 26.13 12.78 23.93 0.49 12.88 

 

PV  - Phenotypic variance PCV - Phenotypic coefficient of variation 

GV - Genotypic variance GCV - Genotypic coefficient of variation 

h2 - Heritability GA - Genetic advance 
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The highest PCV (26.13%) and moderate GCV 

(12.78%) was observed for fruit yield per plant was 

already been reported by Archana et al., (2015). The 

results of fruit weight (19.43%), number of primary 

branches at final harvest (18.20%) and number of fruits 

per plant (17.37%) at phenotypic level was moderate. 

These findings are consonance with the earlier study of 

Pendyala et al., (2026). Moderate GCV values were 

observed for fruit weight (14.45%), number of primary 

branches at final harvest (14.36%), fruit yield per plant 

(12.78%) and number of fruits per plant (12.37%).  

 

These findings are in line with Kerure et al., (2017) for 

Fruit weight, Sravanthi (2017) for number of primary 

branches at final harvest, Chandramouli et al., (2016) for 

number of fruits plant-1 and Badiger et al., (2017) for 

plant height at final harvest in bhendi. These results 

indicated the existence of adequate variability and scope 

for improvement through selection. Low PCV and GCV 

values were observed for days to flowering, days to first 

harvest and fruit girth, indicating relatively lower 

variability for these traits. Such reports are conformity to 

the previous findings of Bhambaniya et al., (2024). 

 

Heritability and Genetic Advance 
 

Heritability estimates ranged from 23.93% for fruit yield 

per plant to 62.32% for number of primary branches at 

final harvest. The values of heritability classified as low 

(less than 30 per cent), moderate (30 – 60 per cent) and 

high (more than 60 per cent) as suggested by Johnson et 

al., (1955). And the genetic advance classified as low 

(less than 10 per cent), moderate (10 -20 per cent) and 

high (more than 20 per cent) which also suggested by 

Johnson et al., (1955). Owing to that, high heritability 

(62.32%) coupled with high genetic advance (23.36%) 

was recorded for number of primary branches at final 

harvest, indicating the preponderance of additive gene 

action in control of this trait.  

 

This ensures higher response for selection of high 

yielding genotypes based on this character and such a 

finding in bhendi had already been published by 

Chandramouli et al., (2016) and Sravanthi (2017). 

Moderate level of heritability and genetic advance was 

observed for four of the twelve characters viz., first 

flowering node (50.91% and 10.79%), number of fruits 

per plant (50.75% and 18.16%), plant height at final 

harvest (48.94% and 16.17%) and intermodal length 

(44.11% and 12.84%). These observations were in line 

with the earlier findings of Badiger et al., (2017) for first 

flowering node, Raju et al., (2010) for number of fruits 

plant-1 and Priyanka et al., (2018) for internodal length. 

Such a moderate estimate of heritability and genetic 

advance suggested the influence of environmental 

factors in the expression of these characters as reported 

earlier by Kerure et al., (2017). The fruit weight could 

also be considered an important character for yielding a 

greater selection response as it had recorded a higher 

genetic advance (22.15%) with moderate heritability 

(55.33%), equaling almost the range of high heritability 

class in numerical terms. Such a combination indicates 

the predominance of additive gene action and suggests 

that these traits can be effectively improved through 

simple phenotypic selection.  

 

These findings were in corroboration with the earlier 

findings of Badiger et al., (2017). Fruit yield per plant 

exhibited low heritability (23.93%) despite high 

variability, indicating substantial environmental 

influence on the expression of the trait. Badiger et al., 

(2017) reported moderate heritability and genetic 

advance as per cent over mean for the above trait. 

Therefore, indirect selection through component traits 

may be more effective than direct selection for yield.  

 

The low estimate of heritability as well as genetic 

advance recorded for days to first harvest and fruit girth 

are in agreement with the earlier study of Singh et al., 

(2017) in bhendi. This indicated that these characters are 

highly influenced by environmental effects and 

consequently selection based on these traits proves 

ineffective as suggested by Kumar and Kumar (2014). 

 

In the present study, growth, yield and fruit characters 

showed substantial genetic variability among the sixty F3 

families. Number of primary branches at final harvest 

and fruit weight exhibited desirable combinations of 

variability, heritability and genetic advance, indicating 

the predominance of additive gene action and the 

effectiveness of selection for these traits. The superior 

families identified in the study may be utilized for 

further selection and advancement in bhendi 

improvement programmes. 
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