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Genetic variability, heritability and genetic advance as percent of mean for 12 characters
were assessed by field evalution observed for all the characters considered for the study.
The analysis of variance indicated presence of significant variability among the genotypes
for all the characters. Moderate GCV and higher PCV values indicated presence of
substantial genetic variability and less environmental influence for average dry fruit
weight, dry fruit yield per plant, and capsaicin content. High heritability coupled with high
genetic advance as per cent mean were noticed for dry fruit yield per plant, and capsaicin
content, suggesting presence of additive gene action for inheritance of these yield
attributes. Hence, simple selection would be effective for improvement of these traits.

Introduction

Chilli has diverse uses as spice, condiment,
culinary supplement and medicine, vegetable
and ornamental plant. Byadagi chilli is one
such variant, predominantly appears across
Dharwad, Gadag and Haveri districts of
Karnataka. Byadagi chilli known for its
quality attributes like colour, flavour and mild
pungency. Byadagi chilli is one such genotype
or land race more predominantly grown in
northern Karnataka. Now there are two
important cultivars namely Byadagi dabbi and
kaddi, which are being grown presently.

Because of continues cultivation of Byadagi
kaddi, several variants have been reported as
evident from several reports. Hence evaluation
of chilli lines (Byadagi Kaddi) is necessary
with respect to morphological descriptors like
plant height, plant spread, fruit length and fruit
yield characteristics are consistently used to
distinguish chilli genotypes.

The phenotypic expression of the plant
character is mainly controlled by the genetic
makeup of the plant character and the
environment in which it is grown as well as
the interaction between the genotype and
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environment. Further, the genotype of the
plant is controlled by different gene action,
i.e., additive gene effect (heritable) and
epistatis  (non-allelic interaction). It is
necessary to partition the observed phenotypic
variability into its heritable and non-heritable
component with suitable parameter, such as
phenotypic and genotypic coefficient of
variation, heritability and genetic advance.

Materials and Methods

The experiment was conducted at Haveli form
of college of horticulture during Kharif 2017-
2018 Bagalkot which comes under the zone-3
of region-2 among the agro climatic zones of
Karnataka has benefits of both South-West
and North-East monsoons. The average
rainfall of South-West monsoon is 360 mm,
distributed over a period of four months (June
to September) with 25 rainy days. The average
rainfall of North-East monsoon is 136 mm
with 8 rainy days. During the experimental
period, the meteorological data were recorded

at the meteorological observatory of Main
Horticultural Research and Extension Centre,
UHS, Bagalkot. The experiment comprised 48
genotypes of (Byadagi kaddi) chilli collected
from HREC Devihosur. Thirty three days old
seedlings were transplanted at a spacing of 60
cm X 60 cm in randomized complete design
with two replications. Observations were
recorded from five randomly selected plants in
each experimental plot for growth, yield and
quality parameters. The estimates of genotypic
and phenotypic coefficient of variation were
calculated according to Burton and Devane
(1953), heritability in broad sense (Falconer,
1981) and expected genetic advance as per the
procedure of Johnson et al., (1955)

Results and Discussion

Analysis of variance revealed the significant
differences among genotypes for all the traits
studied indicating the presence of sufficient
genetic variability to be exploited in a
breeding programme (Table 1).

Table.1 Analysis of variance for various characters in Chilli (mean sum of squares)

Sl. No.

Plant height 60 days

Plant height 90 days

Plant height 120 days
Number of primary branches
Number of secondary branches
Plant Spread @ 60 days E-W
Plant Spread @ 60 days N-S
Plant Spread @ 90 days E-W
Plant Spread @ 90 days N-S
Plant Spread @ 120 days E-W
Plant Spread @ 120 days N-S
Fruit length(cm)

Fruit diameter(mm)

Number of fruits per plant
Average dry fruit weight(g)
Dry fruit yield per plant (g)
Fruit yield per plot(kg)

Dry fruit yield per plot (q/ha)
Ascorbic acid (mg/100g)

20 Capsaicin (SHU)

d.f = Degrees of freedom

ol I [l T T T o T T

Character /Source

Mean sum of squares

Genotype d.f=47 Error d.f=47
52.02* 29.93
65.41** 32.08
93.08** 25.84
0.50* 0.290
0.289* 0.17
48.36* 29.68
51.57** 24.01
54.73** 28.90
47.52** 27.72
49.34** 27.48
59.12** 29.19
2.72* 0.691
0.92** 0.108
31.70** 491
0.04** 0.015
135.61** 31.61
0.10* 0.0089
10.43** 2.43
714.90** 4.70
3666527.16** 1456295.44
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Table.2 Estimates of mean, range, components of variance, heritability, and genetic advance for growth, yield and
Quality parameters in chilli

sl. Character Grand GV PV GCV | PCV h2 GA | GAM
No. Mean Min. Max. (%) (%) | (%) (%)
D)

 Plant height 60 DAT 60.10 45.25 69.05 11.04 40.97 5.53 1065 27.00 355 5.91
(cm) 90 DAT 68.82 57.60 75.80 16.66 48.75 5.93 10.14 3420 491 7.14
120 DAT 71.45 59.85 93.75 33.61 59.46 8.11 10.79 5650 898 12.56

Plant spread (E-W)60 40.80 30.85 50.90 10.94 40.62 8.10 1562 2690 3.53 8.67

)

(cm) DAT
(N-S)60 DAT ~ 40.27 31.10 53.20 12.17 36.18 866 1493 3360 416 10.35
(E-W)90 49.60 40.45 62.65 12.91 4182 724 1303 3090 411 818

DAT
(N-S)90 DAT ~ 47.79 39.60 58.15 9.89 3762 658 1283 2630 332 6.95
(E-W)120 49.78 42.05 71.60 10.93 3841 659 1244 2850 358 7.20

DAT
(N-S) 120 50.21 40.20 65.40 14.96 4416  7.66 1325 3391 463 922

DAT
Primary branches 451 3.70 5.80 0.10 0.39 766 1325 2720 035 7.84
" Secondary branches 5.93 4.95 6.80 0.05 0.23 397 814 2380 023 4.00
Fruit length(cm) 13.62 9.25 15.60 1.01 1.70 739 959 5950 160 11.74
" Fruit diameter(mm) 5.05 3.45 6.50 0.40 0.51 1262 1421 7890 116 2311
Number of fruits per plant 42.80 34.50 53.25 13.39 1831 854 999 7310 644 15.05
"1 Average dry fruit weight(g) 0.88 0.50 1.21 0.01 003 1415 2013 4940 0.18 20.49
"“I'| Dry fruit yield per plant(g) 37.83 20.25 56.69 52.00 8361 19.05 2416 6220 11.71 30.96
Dry fruit yield per 10.45 5.60 15.70 4.001 6.43 1912 2425 622 324 31.06

plot(g/ha)

Ascorbic acid(mg/100g) 126.07 9725  172.90 35510  359.80 1494 1504 9870 3856 30.58
Capsaicin(SHU) 6827.1  4087.5 10230.5 1105116.0 256141.0 1539 23.44 4310 14224 20.83

PV = Phenotypic variance; GA= Expected genetic advance; PCV =Phenotypic coefficient of variation; GAM = Genetic advance as percentage over mean; GV =
Genotypic variance; GCV = Genotypic coefficient of variation; h2 = Heritability (broad sense)
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The wide range of variation was observed for
all the 12 characters (Table 2). A better idea
can be gained by comparing the relative
amount of phenotypic and genotypic
coefficient variance for the actual strength of
variability. The GCV ranged from 3.97
percent (Secondary branches) 19.12 percent
(Dry fruit yield per plot). The relative
magnitude of GCV and PCV when compared,
indicated that the PCV values were greater
than the GCV values in respective of all the
characters under observation and the
differences between PCV and GCV were
quite less, indicating additive effect of the
environment on the expression of trait. High
estimates of GCV were observed for dry fruit
yield per plot (19.12%) followed by dry fruit
yield per plant (19.05%) indicating that the
selection for these characters would be
effective. For capsaicin and ascorbic acid
GCV and PCV values were moderate (Manju
and Sreelathakumary, 2002; Chaudhary et al.,
2013; Singh et al., 2005).

Higher estimates of heritability (broad sense)
values were observed for all the 12 characters.
The heritability estimated range from (23%)
for secondary branches to (98%) for
capsaicin. 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
indicates the accuracy with which a genotype
can be evaluated by its phenotypic expression
and these findings are consonance with the
results obtained by earlier works (Manju and
Sreelathakumary, 2008; Munshi et al., 2010
and Datta and Das, 2013). The genetic
advance as percent of mean was highest for
the dry fruit yield per plot (31.06%) followed
by dry fruit yield per plant (30.96%) and
ascorbic acid (30.58%). Heritability estimates
together with genetic advance provide better
response during selection than either of the
parameters alone. In the present study, high
genetic advance coupled with heritability was

obtained for all yield and quality related
characters, indicating pure line selection or
individual plant selection could be effectively
utilized for isolation of superior genotypes for
these traits. Traits with high heritability and
moderate genetic advance viz., number of
fruits per plant was governed by additive
genes and could be equally improved through
selection.
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