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Abstract— The present investigation was carried out during 

kharif 2015-16 at Vegetable Research cum Demonstration 

Block of the Department of Vegetable Science, College of 

Horticulture, VCSGUUHF, Bharsar, Pauri Garhwal, 

Uttarakhand with 25 genotypes of chilli (Capsicum annuum 

L.) in a randomized block design with three replications to 

estimate the genetic variability, heritability and genetic 

advance for traits. On the basis of mean performance, 

genotypes LC-8, LC-1, LC-2, LC-4, LC-6, LC-9, Byadgi 

dabbi and Byadgi kaddi were performed best for fruit yield 

per plant, plant height, fruit length, and number of fruits per 

plant and took less number of days to first flowering and 

days to 50% flowering. The phenotypic coefficient of 

variation (PCV) and genotypic coefficient of variation 

(GCV) were high average fruit weight, fruit pericarp 

thickness and number of seeds per fruit content indicating 

that these traits had wide genetic variability and would 

respond better to selection. High heritability and high 

genetic advance were recorded for average fruit weight, fruit 

pericarp thickness, fruit breadth, number of seeds per fruit 

and fruit length content indicating the role of additive gene 

action for the inheritance of these traits. Besides this, high 

heritability coupled with moderate genetic gain was 

observed for number of fruits per plant, number of branches 

per plant, number of primary branches and fruit yield per 

plant. Therefore, these characters also show some scope for 

improvement through selection. 
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I. INTRODUCTION 

Chilli is the universal spice of India. Being an important 

commercial crop, it finds diverse utilities as a spice, 

condiment, culinary supplement, medicine, vegetable and 

ornamental plant. The important states growing chilli are 

Andhra Pradesh, Orissa, Maharashtra, West Bengal, 

Karnataka, Rajasthan and Tamil Nadu. Chilli has two 

important commercial qualities, red colour due to pigment 

capsanthin and biting pungency attributed by capsaicin. 

Importance of genetic variability in any breeding material is 

a pre-requisite as it provides not only a basis for selection 

but also some valuable information regarding selection of 

diverse parents for use in hybridization programme. The 

plant breeder has to identify the sources of favorable genes, 

incorporate them in breeding populations and aim for 

isolation of productive genotypes and cultivars. Thus, 

improvement in any crop is based on the extent of genetic 

variation and the degree of improvement depends upon the 

magnitude of available beneficial genetic variability. Hence, 

the present study was undertaken to analyses the extent of 

variability present in twenty five germplasm of chilli in 

respect of traits contributing to yield and quality of chilli 

fruits. 

II. MATERIAL AND METHODS 

The present experiment was conducted in the Vegetable 

Research and Demonstration Block of the Department of 

Vegetable Science, College of Horticulture, VCSG 

Uttarakhand University of Horticulture and Forestry, 

Bharsar, Pauri Garhwal, Uttarakhand. Twenty five 

germplasm lines obtained from different parts of India under 

completely randomized block design in three replications. 

The list of genotypes and their source used in the study is 

given in table 1. Each plot consisted of 12 plants, of which 

five competitive plants were selected at random for 

recording the observations. The crop was raised as per the 

recommended package of practices. The parameters 

considered for the plant height (cm), days  to first flowering 

(days), days  to 50% flowering (days), days to first fruit 

harvesting (days), fruit length (cm), fruit breadth (cm), plant 

stem girth (cm), pericarp thickness (mm), number of seed 

per fruit (number), number of primary branches, ascorbic 

acid content (mg/100g), number of fruits per plant, number 

of branches, marketable fruit yield per plant (g) and per 

hectare (q). Ascorbic acid content of fruits will be 

determined as per the method suggested by Ranganna 

(1986) using 2, 6-dichlorophenol Indophenol dye. The 

genotypic and phenotypic coefficients of variation were 

computed as per Burton and De Vane (1953) while the 

genetic advance was calculated as per Johnson et al. (1955). 

Sr. 

No. 
Genotype Source 

1. LC-1 Jodhpur chilli, Rajasthan 

2. LC-2 Ajmer, Rajasthan 

3. LC-3 Pali, Rajasthan 

4. LC-4 Bharatpur, Rajasthan 

5. LC-5 Pantnagar, Uttarakhand 

6. LC-6 Nainital, Uttarakhand 

7. LC-7 Ranichauri, Uttarakhand 

8. LC-8 Rishikesh, Uttarakhand 

9. LC-9 Srinagar, Uttarakhand 

10. 70-F-BR-14 Local market 

11. Paprika IARI- RS, Katrain 

12. Byadgi dabbi KRCCH, Arabhavi, Karnataka 

13. Byadgi kaddi KRCCH, Arabhavi, Karnataka 

14. Surya Local market 

15. Arka Suphal IIHR, Bangaluru, Karnataka 

16. Arka Lohit IIHR, Bangaluru, Karnataka 

17. G-4 IIVR, Varanasi, (UP) 

18. K-1 IIVR, Varanasi, (UP) 

19. DCC-24 ARS (Chilli), Karnataka 

20. DDC-239 ARS (Chilli), Karnataka 

21. DCC-187 ARS (Chilli), Karnataka 

22. DCC-52 ARS (Chilli), Karnataka 

23 DCC-27 ARS (Chilli), Karnataka 

24. Long chilli KAU, Kerala 
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25. Pant C-1* 
G.B.P.U.A.T, Pantnagar, 

Uttarakhand 

Table 1: Material and Methods 

III. RESULTS AND DISCUSSION 

The mean sum of squares due to various sources in 25 

genotypes as depicted in table 2 indicated highly significant 

variation among genotypes for characters viz., plant height 

(cm), days  to first flowering (days), days  to 50% flowering 

(days), days to first fruit harvesting (days), fruit length (cm), 

fruit breadth (cm), plant stem girth (cm), average fruit 

weight (g), pericarp thickness (mm), number of seed per 

fruit (number), number of primary branches, ascorbic acid 

content (mg/100g), number of fruits per plant, number of 

branches and marketable fruit yield per plant (g). The 

estimates depicting the genetic variability including 

genotype means, range, phenotypic coefficient of variation 

(PCV), genotypic coefficient of variation (GCV), 

heritability, genetic advance and genetic advance over mean 

are presented in table 3. Moderate to high differences were 

observed between phenotypic and genotypic coefficients of 

variation for the characters viz., High average fruit weight, 

were observed fruit pericarp thickness and number of seeds 

per fruit. Whereas moderate were observed for fruit breadth, 

fruit length, number of primary branches, number of 

branches per plant, number of fruits per plant, fruit yield per 

plant, number of fruits per plant. Thus, it is evident that 

these characters are more sensitive to the environmental 

effects and their expression depends on other non genetical 

factors. Hence, these attributes are less amenable to 

selection or their response to selection would be poor. 

ascorbic acid content, plant stem girth, plant height, days 

taken for first flowering, days for 50% flowering and days 

taken to first harvest showed very narrow differences 

between phenotypic and genotypic coefficient of variation, 

indicating lesser sensitivity of these parameters to 

environmental influence. The expression of these attributes 

is more dependent on genetic factors and hence selection for 

these characters would be more effective. Similar results 

have been obtained by Verkey et al. (2005), Datta and Das 

(2013), Patel et al. (2015), Kadwey et al. (2015) and Janaki 

et al. (2015). The heritability estimates ranged from 32.37 

per cent for days to first harvest to 98.97 per cent for fruit 

yield per plant. Heritability estimates in respect of fruit yield 

per plant, average fruit weight, fruit pericarp thickness, 

number of seeds per fruit, fruit length, number of fruits per 

plant, plant height, number of branches per plant, fruit 

breadth and number of primary branches were high ranging 

from 83.52 per cent to 97.35 per cent. High heritability is an 

indication of presence of higher proportion of fixable 

additive variance in the population. Heritability value is of 

much use to breeder, as it indicates the accuracy with which 

a genotype can be evaluated by its phenotypic expression. 

The attributes viz., plant stem girth, days taken for first 

flowering and ascorbic acid content exhibited moderate 

heritability estimates indicating moderate influence of 

environment over these factors. Amit et al. (2014), Kadwey 

et al. (2015) and Datta and Das (2013) and have reported 

similar results. The estimates of heritability when 

accompanied by estimates of genetic advance are more 

meaningful from the point of expected gain and type of 

selection method to be followed. It was found high for the 

characters viz., average fruit weight, fruit pericarp thickness, 

fruit breadth, number of seeds per fruit and fruit length. 

Moderate genetic advance was observed for the characters 

like number of primary branches, number of fruits per plant, 

fruit yield per plant and number of branches per plant. 

Heritability was high in these characters except for number 

of fruits per plant indicating additive gene effects. 

Consequently these characters can be improved by simple 

selection scheme. In case of attributes like observed fruit 

pericarp thickness, average fruit weight, fruit breadth, 

number of seeds per fruit and fruit length, the high 

heritability estimates coupled with high genetic gain. This 

indicates that these characters are under additive gene 

effects and these characters are more reliable for effective 

selection (Panse, 1957). High heritability coupled with 

moderate genetic gain observed number of fruits per plant, 

number of branches per plant, number of primary branches 

and fruit yield per plant indicated that these characters are 

under non-additive gene effects and selection for these 

characters will be less effective. Such traits are more under 

the influence of environment and do not respond to 

selection. Similar results for different traits under study were 

also reported by Diwakar et al. (2012), Krishnamurthy et al. 

(2013), Patel et al. (2015) and Amit et al. (2014). 

Sr. 

No. 
Traits 

Mean sum of squares (d.f.) SE(d) CD (0.05) 

Replication (2) Treatment (24) Error (48)   

1. Plant height (cm) 51.48 269.67** 12.30 2.86 6.06 

2. Fruit breadth (cm) 0.03 0.56** 0.01 0.09 0.19 

3. Fruit length (cm) 0.35 19.66** 0.22 0.38 0.81 

4. Days taken for first flowering 8.49 15.08** 3.40 1.51 3.18 

5. Days for 50 per cent flowering 2.33 6.47** 6.47 2.08 4.39 

6. Days to first harvest 14.97 11.61** 11.61 2.78 5.88 

7. Plant stem girth (cm) 0.90 0.41** 0.05 0.18 0.37 

8. Average fruit weight (g 0.02 2.27** 0.04 0.16 0.32 

9. Fruit pericarp thickness (mm) 0.00 0.53** 0.01 0.06 0.12 

10. Number of seeds per fruit (number) 65.13 1251.59** 15.67 3.23 6.84 

11. Number of primary branches 0.86 5.53** 0.34 0.48 1.01 

12. Ascorbic acid content (mg/100g) 5.59 438.82** 52.75 5.93 12.54 

13. Number of fruits per plant (number) 31.27 1316.95** 16.43 0.71 1.50 

14. Number of branches per plant 0.20 14.76** 0.76 3.31 7.00 

15. Yield per plant 3.77 4264.77** 14.75 3.14 2.78 

16. Yield/ ha 16.78 1417.03** 11.51 6.63 5.58 
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Table 1: ANOVA for fourteen quantitative traits in twenty five germplasm of chilli (Capsicum annuum L.) 

Sr. 

No. 
Characters Range Mean 

Coefficients of variability (%) Heritability 

(%) 

Genetic 

gain (%) 

Genetic 

Advance Phenotypic Genotypic 

1. Plant height (cm) 
58.93–

96.53 
79.28 12.49 11.68 87.46 22.51 17.84 

2. Fruit breadth (cm) 0.84–2.75 1.48 29.93 29.00 93.86 57.87 0.86 

3. Fruit length (cm) 4.83–13.26 9.09 28.47 28.00 96.71 56.72 5.16 

4. 
Days taken for 

first flowering 

35.67–

44.67 
39.03 6.92 5.06 53.42 7.61 2.97 

5. 
Days for 50% 

flowering 

47.67–

59.67 
53.21 6.27 4.06 41.89 5.41 2.88 

6. 
Days to first 

harvest 

62.33–

74.33 
68.25 6.07 3.45 32.37 4.05 2.76 

7. 
Plant stem girth 

(cm) 
2.32–3.72 2.96 13.80 11.72 72.04 20.48 0.61 

8. 
Average fruit 

weight (g) 
1.16–4.66 2.06 42.89 41.81 95.04 83.98 1.73 

9. 
Fruit pericarp 

thickness (mm) 
0.56–2.81 1.16 36.45 35.96 97.35 73.09 0.85 

10. 
Number of seeds 

per fruit 

27.70–

108.47 
65.81 31.42 30.84 96.34 62.36 41.04 

11. 
Number of 

primary branches 
3.47–7.67 5.11 28.16 25.73 83.52 48.45 2.48 

12. 

Ascorbic acid 

content 

(mg/100g) 

63.13–

115.10 
93.33 14.43 12.16 70.93 21.09 19.68 

13. 
Number of fruits 

per plant 

36.85–

126.07 
89.77 23.63 23.19 96.35 46.90 42.10 

14. 
Number of 

branches per plant 

6.12–

12.83 
10.09 23.08 21.41 86.05 40.92 4.13 

15. 
Fruit yield per 

plant (g) 

110.51–

241.99 
170.40 22.20 22.09 98.97 45.27 77.14 

16. 
Fruit yield per 

hector (q) 

65.68–

143.53 
101.26 22.12 21.99 98.82 45.03 45.59 

Table 2: Estimates of phenotypic and genotypic coefficients of variation, heritability, genetic advance and genetic gain for 

different traits in Chilli
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