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Abstract
In the present investigation, various biometrical traits in thirty genotypes of Chilli (Capsicum annuum L.)
evaluated at the Experimental Farm of Division of Vegetable Science, Sher-e-Kashmir University of
Agricultural Sciences and Technology of Kashmir, Shalimar, Srinagar revealed significance of genotypic
effects. Analysis of variance revealed significant differences among genotypes for all the traits studied.
The phenotypic and genotypic coefficients of variation were high for fruit yield ha-1, vitamin C content at
green stage, vitamin C content at ripe stage, number of fruits plant-1, plant spread, plant height, number of
branches plant-1, stem diameter, placenta length fruit length fruit diameter, fruit weight, fruit pedicel
length and moderate for days to flower initiation, days to 50% flowering, days to 50% fruiting, days to
harvesting and dry matter content. None of the traits showed low values for GCV and PCV. In general
PCV was marginally higher than the corresponding GCV indicating the less influence of environment in
the expression of characters under study. High heritability coupled with high genetic advance as
percentage of mean was observed for almost all characters except fruit diameter, number of branches
plant-1, indicating that most of the characters studied were mainly controlled by additive gene effect and
thus selection may be effective.
Keywords: Biometrical traits, genetic variability, heritability, phenotypic coefficient of variation,
genotypic coefficient of variation, genetic advance, genetic gain, Chilli

Introduction
Chilli is a leading spice-cum-vegetable crop grown commercially throughout the world. It is
highly valued for its green or red ripe fruits with characteristic pungency, colour and flavour. It
is consumed fresh, dried or in powder form. The fruits are an excellent source of health-related
phytochemical compounds, such as ascorbic acid (vitamin C), carotenoids (provitamin A),
tocopherols (vitamin E), flavonoids, and capsaicinoids that are very important in preventing
chronic diseases such as cancer, asthma, toothache and cardiovascular diseases (El-Ghoraba et
al., 2013 [5]. Besides it is rich in mineral salts like Ca, P and Fe the colouring agent present in
its fruits is Capsanthin (C40H5603). The alkaloid capsaicin/capsicutin (C18 H27NO3) present in
placenta of the chilli fruit responsible for its pungency has diverse prophylactic and therapeutic
uses in allopathic and ayurvedic medicine and can directly scavenge various free radicals. It
has also acquired a great importance because of the presence of ‘oleoresin’, which permits
better distribution of colour and flavour in foods. Chili has antioxidant, anti-mutagenesis,
hypocholesterolemic and immunosuppressive properties, inhibits bacterial growth and platelet
agglomeration (Wahyuni et al., 2013) and facilitates starchy food digestion.
As far as development of superior genotype (s) is concerned, it is an often cross pollinated
crop, exhibits wide variability for different qualitative and quantitative traits. Information on
the nature and magnitude of variations available in the genotypes of a crop and the role of
environment in the expression of various biometrical traits is essential for breeding programme
as it leads to selection of most potent genotypes for rapid improvement in yield and for making
hybridization programme successful. Genotypic and phenotypic coefficients of variability help
to assess the divergence of those traits, which exhibit high variability along with moderate to
high genetic gain for making selection more meaningful.
Materials and Methods
The experimental material for the present investigation consisted of thirty genotypes evaluated
during Kharif 2015 in Randomized Complete Block Design with three replications at
Vegetable Experimental Farm, Division of Vegetable Science, SKUAST-Kashmir, Shalimar.
The row to row and plant to plant spacing was maintained at 60 cm x 45 cm. Recommended
package of practices were adopted to raise a healthy crop.
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(88.79, 88.80), number of fruits plant-1 (40.03, 40.43), plant
height (23.83, 23.89%), plant spread (37.09, 37.01), stem
diameter (25.58, 25.57), placenta length (25.64, 27.78), fruit
length (22.43 and 24.26%), fruit diameter (27.07, 44.73), fruit
weight (24.57, 27.14), fruit pedicel length (23.80, 26.27),
number of branches plant-1 (33.10, 45.99), recorded high
phenotypic and genotypic coefficients of variation, indicating
that genotypes had broad genetic base for these characters.
Similar results were obtained by Mohammed et al. (2001),
Singh et al. (2009), Sarkar et al. (2009) [18]. for fruit length,
Patel et al. (2009), Singh et al. (2009), Sarkar et al. (2009)
[18]
. Padhar and zaveri (2010) [14]. Basavaraja et al. (2012) and
Janaki et al. (2013) for number of fruits plant-1and fruit yield
per plant and Sarkar et al. (2009) [18]. for pant height. Rest of
the traits viz., days to flower initiation (17.99 and 18.20%),
days to 50% flowering (13.93, 14.01), days to 50% fruiting
(17.99, 18.20), days to harvesting (18.01, 18.20), fruit pedicel
diameter (17.90, 20.17), dry matter content (17.34, 17.35)
showed moderate phenotypic and genotypic coefficients of
variation. Thus these characters were less amenable for
improvement through selection. This was in conformity with
findings of Singh et al. (2009) and Diwakar et al. (2012).
Among quality parameters Vitamin C content at green stage
(57.63, 57.61), Vitamin C content at ripe stage (53.07, 53.05),
Capsanthin content (40.13, 40.12), Capsaicin content (32.15,
30.98) recorded high phenotypic and genotypic coefficients of
variation, indicating that genotypes under study have broad
genetic base for these characters as well. Similar results were
obtained by Datta and jana (2010) [3]. Choudhary et al. (2011)
and Pandiyaraj et al. (2017) [15]. Characters which possessed
moderate to high coefficients of variation suggested that there
is better potential for improvement through selection. A wide
range of variability along with high estimates of phenotypic
and genotypic coefficients of variation further indicate that
these attributes would respond to selection. It should be noted
that range only provides rough estimates of variability while
the PCV and GCV estimates are reliable in determining the
extent of variability present within the material. Parallelism
between the magnitude of PCV and GCV estimates were
observed for almost all the traits except fruit diameter and
number of branches plant-1, depicting relative stability of
these traits to environmental fluctuations.
Heritability (b.s.) estimates were high for almost all the
characters except fruit diameter, number of branches plant-1
and ranged from 37 to 99 per cent indicating that the
characters are less influenced by environmental effects and
the characters are effectively transmitted to the progeny,
suggesting major role of genetic constitution in the expression
of a character and thus selection based on phenotypic
expression could be relied upon. This is in accordance with
the findings of Smitha and Basavaraja (2006) [18]. and, Sarkar
et al. (2009) [18]. for number of fruits plant-1, number of
branches plant-1, plant height, length of fruit and fruit yield
plant-1, Ibrahim et al. (2001) [7]. Smitha and Basavaraja (2006)
[18]
.) Krishna et al. (2007) [11]. Janaki et al. (2015) [8].
Chakarbarty et al. (2017) for number of fruits plant-1 and
plant height and Mahantesh et al. (2017) for plant
spread.Among quality characters high heritability estimates
were recorded for Vitamin C content at green stage, Vitamin
C content at red ripe stage, Capsaicin content and Capsanthin
content. Number of branches plant-1 and fruit diameter
recorded moderate heritability. This is consistent with the
reports of Mohammed et al. (2008).

The observations were recorded on twenty one quantitative
traits viz., plant height, plant spread, stem diameter, number of
branches plant-1, days to flower initiation, days to 50%
flowering, days to 50% fruiting, days to harvesting, placenta
length, fruit length, fruit diameter, fruit weight plant-1, fruit
pedicel length, fruit pedicel diameter, number of fruits plant-1,
fruit yield hectare-1, dry matter content, vitamin C content at
green stage, vitamin C content at red ripe stage, capsaicin
content and capsanthin content. The mean values of five
randomly selected plants were used for statistical analysis.
The analysis of variance and the genetic variability were
computed as per the model suggested by Panse and Sukhatme.
The phenotypic and genotypic coefficients of variation were
calculated according to Burton and Devane. Heritability
estimates (broad sense) were obtained following Burton and
Devane and Johnson et al. Formulae given by Johnson et al.
was used for calculating genetic gain.
Results and discussion
Significant variation was observed for all the traits under
study. Analysis of variance confirmed the importance of
genotype influence on all the traits (Table 1). Significant
differences among genotypes in terms of traits which indicate
the existence of genetic variation. General mean, range,
genotypic and phenotypic coefficients of variation,
heritability (bs), genetic advance and genetic gain are
presented in table 2. The range of mean values revealed
sufficient variation for all the traits under study. Considerable
range of variation was observed for all the traits under study
indicating enough scope for bringing about improvement in
the desire direction.
Most of the economic characters (yield) are complex in
inheritance and greatly influenced by several genes
interacting with various environmental conditions, therefore,
the study of phenotypic coefficient of variation (PCV) and
genotypic coefficient of variation (GCV) is not only useful for
comparing the relative amount of phenotypic and genotypic
variations among different traits but also very useful to
estimate the scope for improvement by selection. The
presence and magnitude of genetic variability in a gene pool
is the pre-requisite of a breeding programme. The knowledge
of certain genetic parameters is essential for proper
understanding and their manipulation in any crop
improvement programme. Genetic parameters like genotypic
coefficient of variation (GCV), phenotypic coefficient of
variation (PCV), heritability and genetic advance are useful
biometrical tools for determination of genetic variability.
Therefore, selection for yield per se may not be much
rewarding unless other yield attributing traits are taken into
consideration.
The analysis of variance revealed that all the twenty one
quantitative traits exhibited highly significant differences
among the genotypes (Table 1). The estimates of phenotypic
and genotypic coefficients of variation of all the characters
studied are presented in (Table 2). In general the phenotypic
and genotypic coefficients of variation were almost similar
with slight higher phenotypic coefficients of variation, which
indicates the role of environment in the expression of traits
under observation. This was in agreement with the study of
Jyothi et al. (2008), Patel et al. (2009), Gupta et al. (2009),
Kumari et al. (2010)), Janaki et al. (2013), and Lakshmi and
Padma (2012), Pandiyaraj et al. (2017) [15]. It is evident from
the data presented in Table 1 that average fruit yield hectare-1
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Table 1: Analysis of Variance for various characters in chilli (Capsicum annuum L.)
S.
No.

Source of
variation

d.f

1.
2.
3.

Replication
Genotype
Error

2
29
58

Plant
height(cm)
0.04
614.79**
0.79

Plant
spread(cm)
0.05
373.49**
0.07

Stem
diameter(cm)
0.0008
0.231**
0.001

No. of branches
plant-1
4.52
62.26**
14.73

Mean sum of Squares
Days to flower
Days to 50%
initiation
flowering
5.17*
0.90
84.28**
262.52***
0.69
1.11

Days to 50%
fruiting
10.17**
393.34**
1.22

Days to
harvesting
7.54
788.77**
5.64

Placenta
length(cm)
0.80
14.07**
0.77

Fruit
length(cm)
0.63
13.71**
0.74

Table 1: Cont...
Mean sum of squares
Dry matter
S. No.
d.f
Fruit
Fruit
Fruit pedicel Fruit pedicel No. of fruits Fruit yield
Vitamin C
Vitamin
Capsaicin
Content
-1
-1
diameter(cm) width(cm) length(cm) diameter(cm)
plant
hectare
(green)(mg 100-1) C(ripe)mg 100-1 content(g 100-1)
(%)
1.
Replication 2
0.67
0.45
1.64**
0.007
2.53
0.35
0.29*
0.235
5.31
0.001
2.
Genotype 29
1.06*
3.37**
2.07**
0.03**
137.27**
1693.8**
439.78**
3759.03**
3977.70**
0.0400*
3.
Error
58
0.38
0.23
0.14
0.003
0.92
0.13
0.07
1.01
1.00
0.01
*Significant at 0.05 probability level
**significant at 0.01 probability level
Source of
variation

Capsanthin
content(ASTA)units
0.343
4088.05**
1.04

Table 2: Estimates of mean, range, phenotypic variance, Genotypic variance, phenotypic and genotypic coefficients of variation for various quantitative traits in chilli (Capsicum annuum L.)
S. No.

Characters

Mean

Range

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Plant height (cm)
Plant spread (cm)
Stem diameter (cm)
Number of branches plant-1
Days to flower initiation
Days to 50% flowering
Days to 50% fruiting
Days to harvesting
Placenta length (cm)
Fruit length (g)
Fruit diameter (cm)
Fruit weight (g)
Fruit pedicel length (cm)
Fruit pedicel diameter (cm)
Number of fruits plant-1
Fruit yield (qhec-1)
Dry matter content (%)
Vitamin C content at green stage (mg/100g)
Vitamin C content at ripe stage (mg/100g)
Capsaicin content (mg/g)
Capsanthin content (ASTA units)

60.02
30.84
1.083
12.02
29.35
67.04
63.55
89.71
8.21
9.27
1.75
4.17
3.38
0.59
16.84
39.76
30.16
61.42
68.62
0.368
91.99

41.47-95.13
13.76-58.45
0.38-1.80
6.00-24.40
24.00-39.60
50.00-85.67
42.00-77.34
65.00-109.0
4.60-14.54
5.76-15.64
0.67-3.55
2.29-12.91
1.95-5.50
0.40-0.83
6.40-37.40
5.45-176.43
15.4-50.46
13.28-175.75
18.78-187.37
0.201-0.620
45.58-188.97

Phenotypic variance Genotypic variance
Phenotypic coefficient of
2
2
variation (PCV) %

(ˆ p )

(ˆ g )

205.46
124.55
0.077
30.58
28.56
88.26
131.93
266.69
5.20
5.06
0.62
1.28
0.79
0.014
46.37
564.70
146.65
1253.03
1326.49
0.014
1363.38

204.67
124.47
0.076
15.85
27.85
87.14
130.70
261.04
4.44
4.33
0.23
1.04
0.65
0.011
45.45
564.57
146.57
1252.01
1325.57
0.013
1362.34
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23.89
37.01
25.57
45.99
18.20
14.01
18.07
18.20
27.78
24.26
44.73
27.14
26.27
20.17
40.43
88.80
17.35
57.63
53.07
32.15
40.14

Genotypic coefficient of Heritability in broad Genetic
variation (GCV) %
Sense (%)
gain
23.83
37.09
25.58
33.10
17.99
13.93
17.99
18.01
25.64
22.43
27.07
24.57
23.80
17.90
40.03
88.79
17.34
57.61
53.05
30.98
40.13

0.99
0.99
0.98
0.52
0.98
0.99
0.99
0.98
0.86
0.86
0.37
0.82
0.83
0.79
0.98
0.99
0.99
0.99
0.99
0.93
0.99

49.00
76.22
52.35
49.08
36.58
28.49
36.89
36.70
48.72
42.70
33.77
45.83
44.46
32.77
81.65
182.93
35.70
118.70
109.34
66.24
82.69
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The reliability of a parameter to be selected for breeding
programme among other factors is dependent on the
magnitude of its coefficient of variations (CV) especially the
genotypic coefficient of variation (GCV). However, the
differences between genotypic and phenotypic coefficient of
variability indicate the environmental influence. While a
lower value of coefficient of variations (CV) generally depicts
low variability among the tested sample; a high proportion
genotypic coefficient of variation (GCV) to the phenotypic
coefficient of variation (PCV) is desirable in breeding works.
However, high heritability does not mean a high genetic
advance for a particular quantitative character. Johnson et al.
(1995) reported that heritability estimates along with genetic
gain would be more rewarding than heritability alone in
predicting the consequential effect of selection to choose the
best individual. Low estimates of genetic gain were observed
for none of the traits under study and was high in all the traits
studied. Thus, from the present study it could be inferred that
most of the traits are under the additive gene effects which
could be improved by direct selection.
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