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Abstract Ten bird chilli genotypes were grown in a
randomized block design with three replications to
estimate variability and heritability for various char-
acters. High phenotypic and genotypic coefficients
of variation were observed for incidence of leaf curl
disease, fruit yield per plant and number of seeds per
fruit. Genotypic coefficient of variation and pheno-
typic coefficient of variation were closely corre-
sponded with each other for most of the characters.
Comparatively low values of environmental coeffi-
cient of variation for all the characters indicated that
environment has less influence on these traits. High
heritability (in broad sense) estimate was recorded
for all the characters under study viz., number of
seeds per fruit, fruit yield per plant, plant height,
number of fruits per plant, average fruit width, indi-
vidual fruit weight, fruit length, number of white flies
per plant, number of days to first flowering, number
of thrips per leaf, number of primary branches, num-
ber of mites per leaf, number of secondary branches
and incidence of leaf curl disease. Genetic advance
as per cent of mean was high for all the characters
except number of days to first flowering and average
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fruit length for which it was low and moderate re-
spectively.
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Introduction

Chilli is a widely used vegetable / spice crop culti-
vated throughout India. It is consumed both in un-
ripe (green) and ripe (red) forms. It is a rich source of
vitamin C. It also contains vitamin A, vitamin B and
minerals [1]. Bird chilli (Capsicum frutescensL.) or
bird’s eye chilli is a stimulating herb renowned for
aroma, taste, flavour and pungency. Besides its culi-
nary use, it possesses many medicinal and nutri-
tional values. Bird chilli or cayenne pepper is widely
used to treat stomach ulcers, cold, sore throat, fevers
and cholesterol aggregation, thus prevents the risk
of heart attacks and strokes. Most important thing is
that chilli helps to fight prostate cancer by killing
prostate cancer cells themselves. Some hot varieties
of chilli can be used as a remedy for painful joints and
to stop bleeding. Daily use of this hot chillies can
stimulate blood flow to the affected area and reduce
discomfort and inflammation. Thus bird chilli has a
beneficial effect on the circulatory system. India is
the leading country in the production of chillies con-
tributing 41.11% of the world’s production.

India is the only country which is rich in many
varieties of chilli with different quality factors. It is



presently grown extensively throughout the country
under rainfed and irrigated conditions [2]. In India
chilli is cultivated in 7.94 lakhs hectare, its produc-
tion is 1304 million tonnes and productivity is 1.6 mil-
lion tonnes per hectare [3]. Bird chilli (C. frutescens
L.)is commercially cultivated only in Mizoram (ap-
proximately 140 hectare with annual production of
560 tones) and in some areas of Manipur (approxi-
mately 122 hectare with annual production of 488
tonnes) whereas in other areas it is widely grown as
a homestead crop [4].

Even though chilli is an important vegetable crop
some major factors responsible for the low produc-
tivity are lack of varieties adapted to different agro-
climatic conditions and resistant to pests and dis-
eases. More than 45 viruses have been reported in-
fecting chilli worldwide. ‘Leaf curl’ is found to be a
serious problem affecting chilli production. The
present investigation was carried out to determine
and illustrate the nature and magnitude of genetic
variability, heritability and genetic advance, in bird
chilli.

Materials and Methods

Ten bird chilli genotypes were grown in a randomized
block design with three replications during April to
November 2014, at College of Agriculture, Vellayani,
Thiruvananthapuram, Kerala, India, to estimate the
genetic variability in bird chilli (Capsicum frutescens
L.). The four weeks old seedlings were transplanted
at a spacing of 50 cm x 50 cm between rows and 75 cm
x 75 cm between plants. Timely management prac-
tices as per the package of practices recommenda-
tions of Kerala Agricultural University [5] were car-
ried out. The observations were recorded on five ran-
domly selected plants of each genotype on number
of days to first flowering, number of primary branches,
number of secondary branches, number of fruits per
plant, average fruit length (cm), average fruit width
(cm), individual fruit weight (g), fruit yield per plant
(g), number of seeds per fruit, plant height (cm), leaf
pubescence incidence of leaf curl disease (vulner-
ability index is calculated on the basis of leaf curl
virus disease scoring, 0 to 4 scale), number of white
flies per plant, number of aphids per plant, number of
thrips per leaf and number of mites per leaf (Table 1).
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Table 1. Bird chilli genotypes employed in the experi-
ment.

SL. Name of

No. genotypes Place of collection

1 Vandithadam-I Thiruvananthapuram
(Kerala, India)

2 Kakkamoola-I1X Thiruvananthapuram
(Kerala, India)

3 Kottakkal-IV Malappuram (Kerala,
India)

4 Kozhencheri Pathanamthitta (Kerala,
India)

5 Kumarapuram-I Kanyakumari (Tamilnadu,
India)

6 Kumarapuram-II Kanyakumari (Tamilnadu,
India)

7 Thamallakkal Alleppey (Kerala, India)

8 Kalitthatu Alleppey (Kerala, India)

9 Chappanan- Malappuram (Kerala,

gadi-II1 India)

10 Narikkuni-II Calicut (Kerala, India)

Results and Discussion

The phenotypic, genotypic and environmental coef-
ficients of variations were worked out and are pre-
sented in Table 2.

The phenotypic coefficient of variation (PCV)
was the highest for incidence of leaf curl disease
(60.20) followed by fruit yield per plant (44.89), num-
ber of seeds per fruit (40.68), number of white flies per
plant (37.10), individual fruit weight (30.91) and num-
ber of primary branches (22.32). Moderate phenotypic
coefficient of variation was observed for number of
fruits per plant (18.13), average fruit width (16.71),
number of thrips per leaf (15.65), plant height (15.14),
number of mites per leaf (13.09) and number of sec-
ondary branches (11.80). The characters number of
days to first flowering (3.81) and average fruit length
(9.33) had low phenotypic coefficient of variation.

Genotypic coefficient of variation (GCV) ranged
from 3.73 for number of days to first flowering to 48.71
for incidence of leaf curl disease. It was the highest
for incidence of leaf curl disease (48.71) followed by
fruit yield per plant (44.75), number of seeds per fruit
(40.67), number of white flies per plant (36.53), indi-
vidual fruit weight (30.71) and number of primary
branches per plant (20.72). Moderate genotypic coef-
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Table 2. Genetic parameters.

Gene-
tic
Variance ad-
Envi- vance
ron- Heri- (as
Pheno- Geno- men- Coefficient of variation tabi- % of
Characters typic typic tal PCV GCV ECV lity mean)
Number of days to first
flowering 12.75 12.22 0.53 3.81 3.73 0.77 95.88 7.52
Number of primary bran-
ches 12.27 10.56 1.71 22.34 20.72 8.35 86.03 39.60
Number of secondary bran-
ches 24.90 20.51 4.39 11.80 10.71 4.96 82.37 20.03
Number of fruits per plant 3022.78 2991.77 31.01 18.13 18.04 1.84 98.97 36.96
Average fruit length (cm) 0.41 0.40 0.01 9.33 9.22 1.46 97.56 18.76
Average fruit width (cm) 0.28 0.27 0.00 16.71 16.60 1.91 98.70 33.97
Individual fruit weight (g) 0.20 0.20 0.00 30.91 30.71 3.55 98.68 62.84
Fruit yield per plant (g) 41999.21 41730.98 268.23 44.89 44.75 3.59 99.36 91.88
Number of seeds per fruit 150.11 150.02 0.09 40.68 40.67 1.00 99.94 83.75
Plant height (cm) 227.56 225.47 2.09 15.14 15.07 1.45 99.08 30.90
Incidence of leaf curl
disease (V.I) 28.70 18.80 9.91 60.20 48.71 35.37 65.48 81.20
Number of white flies
per plant 0.14 0.14 0.00 37.10 36.53 6.50 96.93 74.09
Number of thrips per leaf 0.14 0.12 0.02 15.65 14.68 5.44 87.95 28.36
Number of mites per leaf 0.07 0.06 0.01 13.09 11.94 5.38 83.13 22.42

ficient of variation was observed for number of fruits
per plant (18.04), average fruit width (16.60), plant
height (15.07), number of thrips per leaf (14.68), num-
ber of mites per leaf (11.94) and number of secondary
branches per plant (10.71). The characters number of
days to first flowering (3.73) and average fruit length
(9.22) had low genotypic coefficient of variation.

In general, the environmental coefficient of varia-
tion (ECV) was low for most of the characters. How-
ever, incidence of leaf curl disease (35.37), number of
primary branches (8.35) and number of white flies per
plant (6.50) showed comparatively higher ECV indi-
cating the influence of environment on these charac-
ters.

High heritability (in broad sense) estimate was
recorded for all the characters under study (Table 2).
The highest heritability was obtained for number of
seeds per fruit (99.94%) followed by fruit yield per
plant (99.36%), plant height (99.08%), number of fruits
per plant (98.97%), average fruit width (98.70%), indi-
vidual fruit weight (98.68%), average fruit length

(97.56%), number of white flies per plant (96.93%),
number of days to first flowering (95.88%), number of
thrips per leaf (87.95%), number of primary branches
(86.03%), number of mites per leaf (83.13%), number
of secondary branches (82.37%) and incidence of leaf
curl disease (65.48%).

All the characters exhibited high genetic advance
except for number of days to first flowering 7.52%
(low genetic advance) and average fruit length 18.76%
(moderate genetic advance). The highest estimate of
genetic advance obtained was 91.88% (fruit yield per
plant) followed by 83.75% (number of seeds per fruit),
81.20% (incidence of leaf curl disease) and 74.09%
(number of white flies per plant) (Table 2).

The phenotypic variation present in a popula-
tion with respect to yield and morphological charac-
ters gives the basic idea of the extent of variability. In
the present investigation, all the characters under
study showed a wide range of variation. Similar find-
ings have also been reported by earlier workers [6, 7].
Fruit yield per plant showed the greatest range of



variation followed by number of fruits per plant, plant
height and number of seeds per fruit [8—11].

Genetic improvement through conventional
breeding approaches depends mainly on the avail-
ability of the diverse germplasm and the amount of
genetic variability present in the population for the
desired characters. The genotypic coefficient of varia-
tion measures the range of variability available in the
crop and also enables a breeder to compare the amount
of variability present among different characters. The
phenotypic expression of the character is the result
of interaction between genotype and environment.
Hence, the total variance should be partitioned into
heritable and non heritable components to assess
the true breeding nature of the particular trait under
study.

In the present study there was close association
between the estimates of PCV and GCV. High pheno-
typic and genotypic coefficients of variation were
observed for incidence of leaf curl disease, fruit yield
per plant and number of seeds per fruit. Similar re-
sults were reported earlier [12—19] in chilli. The char-
acter, number of days to first flowering showed ex-
tremely low variance. Similar results were reported
earlier [14—19, 20] in chilli. Moderate phenotypic
coefficient of variation was observed for number of
fruits per plant, average fruit width, number of thrips
per leaf, plant height, number of mites per leaf and
number of secondary branches. A major portion of
PCV was contributed by GCV for most of the charac-
ters suggesting that the observed variation was mainly
due to genetic factors. Genotypic coefficient of varia-
tion and phenotypic coefficient of variations were
closely corresponded with each other for most of the
characters. However, comparatively low values of
environmental coefficient of variation for all the char-
acters indicated environment has less influence on
these traits.

Heritability indicates the relative degree at which
a character is transmitted from parents to off-spring.
High heritability values indicate that the characters
under study are less influenced by environment in
their expression. The traits exhibiting high heritabil-
ity could be improved by adopting simple selection
methods. Further, the information on genetic varia-
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tion, heritability and genetic advance helps to predict
the genetic gain that could be obtained in later gen-
erations.

High heritability (in broad sense) estimate was
recorded for all the characters under study viz., num-
ber of seeds per fruit, fruit yield per plant, plant height,
number of fruits per plant, average fruit width, indi-
vidual fruit weight, fruit length, number of white flies
per plant, number of days to first flowering, number
of thrips per leaf, number of primary branches, num-
ber of mites per leaf, number of secondary branches
and incidence of leaf curl disease. Genetic advance
as per cent of mean were high for all the characters
except number of days to first flowering and average
fruit length for which it was low and moderate respec-
tively.

Many workers have reported high heritability
coupled with high genetic advance for different char-
acters in chilli. High heritability coupled with high
genetic advance for all the 14 characters studied ex-
cept number of days to first flowering, for which the
genetic advance was moderate. Similar finding was
reported earlier [14] in chilli. High heritability coupled
with high genetic advance for number of fruits per
plant, yield per plant and number of secondary
branches per plant. Similar findings have also been
reported by earlier workers [21—24].

High heritability along with high genetic advance
in chilli was also noticed for average fruit weight, fruit
yield per plant and fruit diameter [16], number of fruits
plant, fresh fruit yield per plant, seed weight, number
of seeds per fruit [25], number of days to first flower-
ing, duration of flowering, number of fruits per plant,
green fruit yield per plant, number of seeds per fruit,
duration of crop and vulnerability index [17].

In the present study, moderate genetic advance
was expressed by average fruit length and low ge-
netic advance was shown by number of days to first
flowering. These results were supported by earlier
worker [6, 7]. In the present research, high heritability
values were obtained for all the traits indicating neg-
ligible influence of environment. High heritability
coupled with high genetic advance indicates that the
traits are controlled by additive gene action which
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makes selection very effective [16]. Hence, selection
can be considered as an important breeding method
in the crop improvement program of bird chilli.
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