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Abstract 

 Thirty-five accessions of bird’s eye chilli (Capsicum frutescens L.) were evaluated for genetic 
variability, diversity and character association between various traits. Analysis of variance revealed high 
significant differences among all the accessions for all the characters studied. High to moderate estimates of 
genotypic coefficient of variation and phenotypic coefficient of variation were reported for most of the 
characters studied indicating the presence of wide variability among the accessions. Correlation studies 
indicated positive association of fruit yield per plant with weight of seeds per fruit, fresh weight of ten fruits 
and fruit length. Out of 19 characters studied, 16 showed direct positive effect on yield per plant. Accessions 
were grouped into six clusters with inter cluster D2 values ranging between 172.33 and 1275.15. Higher 
ascorbic acid and capsaicin contents were recorded in Acc.133 and Acc.164, respectively. The most 
promising accessions for fruit yield were Acc.160 and Acc.158.  
 
Introduction 
 Capsicum frutescens L. one of the most important species of the genus Capsicum is grown 
and consumed widely across north-east India, and also grown as homestead crop in the states of 
Kerala and Karnataka in India. It is a wild species of chilli and often used to denote any small 
sized, pointed chilli of high pungency. Unlike cultivated chilli i.e. Capsicum annuum is a short-
lived perennial and bears fruits throughout the year. It is an erect, branched and semi-woody plant 
and reaches to a height of 1.5 to 2 m. The size and colour of the fruit varies greatly. It is utilized 
world-wide as a natural condiment in food as well as raw material for pharmaceutical industries. 
Traditionally it is used to ease arthritis and rheumatism and also as a cure for dyspepsia, flatulence 
and toothache (Chatterjee et al. 2012).  Fruits are an excellent source of various antioxidant 
compounds like flavonoids, carotenoids and Vitamin-C. The sharp taste of Capsicum peppers is 
due to a mixture of seven related alkaloids of which, capsaicin is the most prevalent. Capsaicin (8-
Methyl-N-vanillyl-trans-6-nonenamide) and di-hydro capsaicin (DHC) are major contributors to 
pungency. Capsanthin, the major carotenoid in ripe fruits, contributes up to 60% of the total 
carotenoids.  
 Genetic variability is the measure of the tendency of individual genotypes in a population to 
vary from one another. Improvement in any crop is invariably dependent on the extent of genetic 
variability encountered in the region of cultivated plants. To initiate any breeding work, it is 
necessary to assess the genetic variability present in the indigenous genotypes for yield and its 
components. In this context an attempt was made to collect, characterize and assess the magnitude 
of genetic variability in bird’s eye chilli accessions. 
 
*Author for correspondence: <dushyanth123@yahoo.com>. 1Department of Genetics and Plant breeding, 
University of Agricultural and Horticultural Sciences, Shivamogga, Karnataka, India. 
 

https://doi.org/10.3329/bjb.v51i1.58814
mailto:dushyanth123@yahoo.com


10 BHOOMIKA et al. 

Materials and Methods 
 The field experiment was carried out at the farm field at College of Horticulture, 
Mudigereduring 2018-19. The experimental material for the study comprised of 35 bird’s eye 
chilligenotypes collected from different regions of Karnataka viz., Chickmagalur, Hassan, Udupi, 
Kodagu and Shivamogga districts. The experiment was laid out in open field with RCBD with 
three replications. Forty five  days old healthy seedlings raised in the nursery were transplanted to 
main field at a spacing of 60 × 45 cm. The plants were maintained by following standard cultural 
practices. Observations on morphological, growth and yield parameters were recorded from five 
plants per plot selected randomly. Growth parameters viz, plant height, number of primary 
branches and plant spread were recorded at monthly intervals till harvest. Chlorophyll content 
(Spad units) on leaves were recorded once before the first harvest. Phenological characteristics 
were determined in the field by considering the number of days taken for first flowering, days 
taken for 50 per cent flowering, days taken for fruit set and fruit maturity. After harvest, the fruit 
parameters were recorded. Ascorbic acid and capsaicin content in fruit were estimated by 
volumetric and spectrophotometric method respectively. Data were subjected to statistical analysis 
and results have been presented and discussed at 5% probability level. Genotypic and phenotypic 
coefficient of variability, genotypic and phenotypic correlation studies and path analysis and 
genetic diversity analysis were estimated by using Windostat version 9.2. 
 
Results and Discussion 
 A high range of variation was observed for all the character under study (Table 1). Maximum 
variation was recorded for the fruit yield per plant (Saravaiya et al. 2011, Dhaliwal et al.2014). 
Number of primary branches per plant, fruit width, stalk length, stalk width, fresh weight and dry 
weight of ten fruits, number of seeds per fruit, weight of seeds per fruit, fruit to seed ratio and fruit 
yield per plant was recorded high genotypic and phenotypic coefficient of variation (Kannan et al. 
2016, Sran and Jindal 2019). 
 The values for heritability in broad sense ranged from 48.65% for plant spread to 98% for 
fruit width. The prediction of genetic progress would only be possible when heritability combines 
with genetic advance (Johnson et al. 1955). High heritability coupled with high genetic advance 
was reported for chlorophyll content, days to first flowering, days taken from flowering to fruit 
set, fruit length, fruit width, stalk length, stalk width, fresh weight and dry weight of ten fruits, 
number of seeds per fruit, weight of seeds per fruit, fruit to seed ratio, fruit yield per plant, 
ascorbic acid content and capsaicin content (Table 1). 
 The correlation coefficient analysis at both genotypic (Fig. 1) and phenotypic (Fig. 2) levels 
was carried out and the traits viz.,  plant spread, weight of seeds per fruit, stalk length, plant 
height, fruit length, fresh and dry weight of ten fruits,  number of seeds per fruit, stalk width, 
number of primary branches per plant and fruit width found to be having significant positive 
correlation with fruit yield per plant (g) indicating the suitability of these traits for considering as 
parameters for selection for fruit yield (Aklilu et al. 2016, Sran and Jindal 2019). 
 Results of the path analysis at both genotypic (Table 2) and phenotypic levels (Table 3) 
revealed that, out of 19 characters studied, 13 characters showed positive and direct effect on yield 
per plant and the characters like days taken for first flowering, ascorbic acidcontent and capsaicin 
content had direct negative effect on yield per plant. These results are in agrement with the 
findings of earlier researchers (Chattopadhyay et al. 2011, Ullah et al. 2011). 
 These 35 chilli accessions were grouped into 6 clusters based on similarity of D2 values 
(Table 4). The maximum contribution towards divergence was made by fruit width followed by 
fruit yield per plant and stalk width and there was no contribution for genetic divergence from 
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plant spread at 120 DAT, days taken for 50 per cent flowering, fruit length and dry weight of fruits 
(Table 4). Cluster IV and cluster V showed maximum inter cluster distance followed by cluster IV 
and VI while the lowest inter cluster distance was noticed between cluster I and IV followed by 
cluster III and IV (Table 5). 
 
Table 1. Estimates of mean, range, components of variance, heritability and genetic advance for different growth 

and yield parameters  in bird’s eye chilli (Capsicum frutescens L.)  accessions. 
 

Sl. 
No. 

Traits Mean ± SEm Range GCV 
(%) 

PCV 
(%) 

h2  
(%) 

GAM 
(%) 

Min. Max. 

1 Plant height (cm) at 120 DAT 66.64 ± 2.90 51.80 79.81 11.08 13.46 67.71 18.78 

2 No. of primary branches per plant  4.75 ± 0.35 2.17 7.17 23.45 26.83 76.40 42.23 

3 Plant spread (cm2) at 120 DAT 38.39 ± 2.06 27.96 46.46 9.16 13.14 48.65 13.16 

4 Chlorophyll content (SPAD) 45.18 ± 2.47 37.97 64.97 14.18 17.13 68.50 24.17 

5 Days to first flowering 65.49 ± 2.31 40.00 90.33 14.65 15.90 84.87 27.80 

6 Days to 50% flowering 83.66 ± 2.85 53.33 100.00 9.24 11.01 70.36 15.96 

7 Days taken from flowering to fruit set 5.94 ± 0.26 4.00 7.77 16.23 18.02 81.14 30.12 

8 Days taken for physiological maturity 32.55 ± 1.45 26.67 38.67 8.89 11.83 56.49 13.77 

9 Fruit length (cm) 2.03 ± 0.17 1.18 2.92 22.61 26.98 70.23 39.03 

10 Fruit width (cm) 0.68 ± 0.02 0.31 1.68 39.89 40.27 98.00 81.40 

11 Stalk length (cm) 2.76 ± 0.17 1.51 4.29 26.12 28.27 85.38 49.72 

12 Stalk width (cm) 0.09 ± 0.003 .06 0.18 29.96 30.47 90.59 60.63 

13 Fresh weight of 10 fruits (g) 6.80 ± 0.53 3.10 15.67 45.44 47.44 91.75 89.67 

14 Dry weight of 10 fruits (g) 1.24 ± 0.13 0.43 3.46 48.13 51.59 87.02 92.49 

15 Number of seeds per fruit 20.08 ± 1.40 9.67 51.00 43.75 45.43 92.74 86.79 

16 Weight of seeds per fruit (mg) 0.11 ± 0.005 0.02 0.24 41.45 42.11 96.89 84.05 

17 Fruit to seed ratio 2.18 ± 0.21 0.99 4.33 27.38 32.18 72.39 48.00 

18 Fruit yield per plant (g) 456.08 ± 31.45 244.42 1011.72 49.03 50.50 92.24 98.05 

19 Ascorbic acid content (mg/100gm) 73.24 ± 1.39 61.36 120.17 16.67 17.00 94.13 33.67 

20 Capsaicin content (%) 1.60 ± 0.04 0.88 2.16 18.11 18.57 95.09 36.38 
 

 The accessions were grouped under different clusters may be because of the difference in 
characters contributing towards the diversity (Udachappa et al. 2017, Nahak et al. 2018). 
Maximum inter cluster distance indicates the wider genetic diversity among the accessions, which 
can be utilized in recombination breeding programs while the minimum inter cluster distance 
indicates that the accessions falling in such clusters are closely related and thus exploitation of 
heterosis is least because of close genetic base (Hasan et al. 2014, Rana et al. 2015). The 
characters are selected from the clusters based on the high cluster mean value for a character in 
breeding programmes (Nahak et al. 2018). 
 High to moderate estimates of GCV and PCV were reported for most of the characters studied 
indicating the presence of wide variability among the accessions. Correlation studies revealed that 
the characters having significant positive correlation with the fruit yield per plant can be 
considered  as  the basis  for  selection. The traits which has direct effect on yield are having true  
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Fig. 1. Genotypic correlation coefficients among different characters in chilli. 
 

 
Fig. 2. Phenotypic correlation coefficients among different characters in chilli. 
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Table 4. Classification of bird’s eye chilli (Capsicum frutescens L.) accessionsinto clusters based on D2 value. 
 

Cluster Number of 
genotypes 

Genotypes included in the cluster 

I 27 Acc. 164, Acc. 198, Acc. 191, Acc.31, Acc.109, Acc.121, Acc.156, Acc.193, Acc.189, 
Acc.142, Acc.42, Acc.5, Acc.185, Acc.150, Acc.23, Acc.22, Acc.236, Acc.136, Acc.17, 
Acc.14, Acc.188, Acc.162, Acc.135, Acc.201, Acc.231, Acc.8 and Acc.154. 

II 4 Acc.15, Acc.16, Acc.120 and Acc.133. 

III 1 Acc.160 

IV 1 Acc.18 

V 1 Acc.117 

VI 1 Acc.158 

 
Table 5. Average intra and inter cluster distance values of bird’s eye chilli (Capsicum frutescens L.) accessions for 

yield and related traits. 
 

Clusters I II III IV V VI 

I 77.12 286.17 243.88   172.33 862.71 682.58 

II  105.38  228.49 552.40 320.98 395.05 

III   0.00 334.09 552.14 225.53 

IV    0.00 1275.15 965.05 

V     0.00 384.93 

VI      0.00 
 

Diagonal values are intra cluster distances and off diagonal values are inter-cluster distances. 
 

 
 

Plate 1. Different stages of fruit development in bird’s eye chilli. (a) Flowering stage, (b) Fruit setting stage, 
(c) Matured fruits, (d) Ripe fruits. 

 
relationship with yield. Hence, selection of these traits would be much rewarding for the 
improvement of fruit yield. Higher ascorbic acid and capsaicin contents were recorded in Acc.133 
and Acc.164, respectively and utilized in hybridization breeding program to transfer of quality 
traits to adopted variety in hill Zone of Karnataka. The most promising accessions for fruit yield 
are Acc.160 followed by Acc.158. Acc.18 was found to be of early flowering type and those 
accessions could be evaluated in multi-location trails and stable accession may be proposed for 
farm trials and variety release in Hill zone of Karnataka, India. 
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