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The experiment was conducted using 200 segregants of interspecific BC2F2 population in chilli. The aim was
to study and analyse the variability, heritability, genetic advance, correlation and direct and indirect effects
of traits for fruit yield. From the experiment it was confirmed that the traits plant height, test weight, fresh
fruit yield per plant and dry fruit yield revealed high values of GCV, PCV, heritability along with genetic
advance of per cent mean. The characters like dry fruit weight, number of seeds per fruit, seed weight per
fruit, test weight, fresh fruit yield per plant exhibited highly significant positive correlation with dry fruit
yield per plant. Hence, the selection for these traits can be highly desirable for the yield improvement and
further breeding programmes.
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ABSTRACT

Introduction
Chilli (Capsicum annuum L.) is one of the most

significant crops as it can be used as both vegetable and
spice. It is cultivated for its pungency, taste and vibrant
colour (Hulagannavar et al., 2024). In India, chilli is
cultivated across approximately 89.0 lakh hectares,
yielding 291.28 lakh tonnes and the productivity is 3.27
MT/Ha (Anonymous, 2023). The major chilli producing
states in the county are Andra Pradesh, Telangana,
Madhya Pradesh and Karnataka. As Karnataka stands
at fourth position among the major chilli growing states, it
covers an area of 13.421 lakh hectares with a production
of around 18.1 lakh tonnes. Increased fruit yield and
quality improvement remains as a major objective in chilli.
The estimation and analysis of genetic variability present
in the germplasm of a crop is a pre-requisite for designing
effective breeding programme (Parkash, 2012). Most of
the chilli production is affected due to biotic and abiotic
stresses. These stresses can be overcome by developing
disease and pest resistant cultivars and timely
management of the crop. Chilli is affected by various

diseases, anthracnose being one of the most major disease
in chilli causing a overall yield loss upto 80 per cent
(Ridzuan et al., 2018). The present investigation was
conducted to estimate the variability, heritability,
correlation and direct and indirect effects in 200
segregants of interspecific BC2F2 population.

Materials and Methods
The material taken for the study were 200 segregants

from BC2F2 population of chilli which was derived from
interspecific cross between Capsicum annuum x
Capsicum baccatum species of chilli. The experiment
was carried out in an experimental plot at Department of
Genetics and Plant Breeding, College of Agriculture,
University of Agricultural Sciences Raichur, during Kharif
2023. Sowing of seeds was done during the month of
July and 30 days old seedlings were transplanted during
August 2023. All recommended agronomic package of
practices were followed to raise the plants in the field.
The observations for 9 quantitative traits were recorded
for 200 segregants. The quantitative traits included in the
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studies were plant height (cm), days to 50 per cent
flowering, fresh fruit weight per five fruits (g), dry fruit
weight per five fruits (g), number of seeds per fruit, seed
weight per fruit (g), test weight (g), fresh fruit yield per
plant (g) and dry fruit yield per plant (g). The phenotypic
and genotypic coefficient of variation was calculated using
the formula given by Burton and Devane (1953). Broad
sense heritability for all the nine characters was worked
out using the formula given by Hanson et al. (1953) and
genetic advance as per cent of mean for each character
was worked out by adopting the formula given by
Johanson et al. (1955). The correlation coefficients were
calculated to determine the degree of association of the
yield with its attributing traits. The analysis of covariance
was conducted by following the method designed by Singh
and Chaudhary (1985).

Results and Discussion
Through this study, an attempt was made to assess

the mean performance and extent of variability in chilli
genotypes which depicts the mean performance of 200
BC2F2 plants for 9 quantitative characters. Range, mean,
phenotypic and genotypic coefficient of variability
heritability estimates in broad sense and genetic advance
as per cent mean for the nine quantitative characters are
presented in Table 1. Maximum plant height was exhibited
in segregants PL-187 (40 cm) and minimum in PL-151
(6 cm), with a mean value of 19.85 cm. Early flowering
of 44 days was recorded by segregant PL-180 and
maximum of 54 days by PL-129, PL-168 and PL-129.
The mean of days to 50 per cent flowering was 50.01
with a standard error of 0.16. Fresh fruit weight per five
fruits had recorded a mean of 18.58 g and a standard
error of 1.22. The minimum weight registered was 3.47
g in PL-149 and maximum was 38.76 g in PL-154. The
mean of dry fruit weight per five fruits registered was
1.61 g with a standard error of 0.10. The highest dry fruit
weight was observed in PL-87 (8.13 g) and lowest in
PL-121 (0.4 g). The mean number of seeds per fruit
registered were 8.15 with a standard error of 0.51, ranging
from 0 to 55 (PL-188) seeds. Seed weight per fruit has a
mean of 0.29 g and a standard error of 0.01, with a range
from 0.11 g in PL-110 and PL- 128 to 1.21 g in PL- 34.
Test weight has a mean of 5.61 g with a standard error
of 0.22, ranging from 2.5 g recorded in PL- 128 to 10.86
g registered in PL-114. The mean fresh fruit yield per
plant was 58.88 g with a standard error of 3.934, and the
range was recorded from 27.73 g in PL- 90 to 236.99 g
in PL- 88. Dry fruit yield per plant has a mean of 20.03 g
and a standard error of 1.33, ranging from 8.01 (PL- 90)
to 85.32 (PL- 88) g. These results were on par with the
recordings of Verma et al. (2008), Luitel et al. (2018),

Amas et al. (2023) and Aruna et al. (2023).
The variability among 200 BC2F2 segregants was

assessed using several metrics, including range, mean,
heritability and genetic advance as a percentage of the
mean, as shown in Table 1. Most traits exhibited high
phenotypic and genotypic coefficients of variation, with
the exception of days to 50 percent flowering, which
demonstrated low GCV and PCV values. The PCV and
GCV were high for plant height (29.66 and 28.65), fresh
fruit weight (59.70 and 56.46), dry fruit weight (90.83
and 58.96), number of seeds per fruit (89.37 and 50.74),
seed weight per fruit (86.78 and 63.74), test weight (57.17
and 52.11), fresh fruit yield per plant (76.90 and 55.65)
and dry fruit yield per plant (73.90 and 53.70). Similar
results were observed by Gopalkrishnan et al. (1985),
Rani et al. (1996), Sreelathakumary and Manju (2002),
Smitha and Basavaraj (2006), Sarkar et al. (2009),
Sharma et al. (2010), Chattopadhya et al. (2011), Amit
et al. (2014), Amas et al. (2023) and Swetha et al. (2023).
The findings suggest substantial potential for enhancing
yield through phenotypic selection, with minimal
environmental influence on character expression and the
presence of additive gene action. Low values were
observed for both genotypic and phenotypic coefficients
of variation regarding days to 50 percent flowering, at
4.21 and 4.66, respectively. The results were congruent
with the results recorded by Dutta et al. (1976), Sharmeen
and Islam (2024) and Banyal et al. (2024) for low GCV
and PCV for the traits days to 50 per cent flowering.
Heritability in broad sense was recorded as high for the
traits plant height (93.29%), days to 50 per cent flowering
(81.57%), fresh fruit weight (74.52%), test weight
(83.10%), fresh fruit yield per plant (60.05%) and dry
fruit yield per plant (60.71%). The high heritability coupled
with high genetic advance, shows that the genetic
components are strong enough to allow sustainable
improvement through phenotypic selection.  Moderate
heritability was observed for the traits dry fruit weight
per five fruits (42.14%), number of seeds per fruit
(32.23%) and seed weight per fruit (53.95%). The genetic
advance of per cent mean was high for eight traits viz.,
plant height (57.01%), fresh fruit weight (91.65%), dry
fruit weight (78.84%), number of seeds per fruit
(59.34%), seed weight per fruit (96.44%), test weight
(97.86%), fresh fruit yield per plant (95.13%) and dry
fruit yield per plant (92.43%). Whereas, low heritability
was recorded for days to 50 per cent flowering (7.83%).
The observed results were similar to the readings
registered by Ajith and Manju (2015) and Swetha et al.
(2023), Sreekumar et al. (2023), Timmarao et al. (2023),
Banyal et al. (2024) and Singh et al. (2024).
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Phenotypic correlation coefficient was used as a
statistical method to examine the relationships between
different traits in a population. For the investigation, nine
quantitative traits were evaluated and presented in Table
2. Plant height showed a positive and significant
correlation with the number of seeds per fruit (0.155)
and seed weight per fruit (0.189). This suggests that taller
plants tend to have fruits with more seeds and higher
seed weight. Days to 50 per cent flowering was
negatively correlated with NSF (-0.166) and SWF (-
0.218), indicating that plants that flower earlier tend to
have fruits with fewer seeds and lower seed weight.
Additionally, DFF showed a negative correlation with TW
(-0.152), implying a delay in flowering reduces the test
weight of seeds. Fresh fruit weight exhibited strong
positive correlations with dry fruit weight (0.993), NSF
(0.474), SWF (0.483), TW (0.553) and fresh fruit yield
per plant (0.233). This indicates that heavier fresh fruits
tend to have more seeds, higher seed weight and higher
test weight, contributing positively to fruit yield. Dry fruit
weight followed a similar trend to FFW, showing

significant positive correlations with NSF (0.499), SWF
(0.504), TW (0.564), FFY (0.245) and DFY (0.208),
further emphasizing the relationship between fruit weight
and overall yield. Number of seeds per fruit had strong
correlations with SWF (0.829) and TW (0.634) and also
correlated positively with FFY (0.319) and DFY (0.300).
This suggests that fruits with a higher number of seeds
generally have higher seed weight, test weight, and
contribute positively to fruit yield. Seed weight per fruit
was highly correlated with TW (0.643), FFY (0.307) and
DFY (0.285), indicating that heavier seeds per fruit are
associated with higher test weight and fruit yield. Test
weight showed positive correlations with FFY (0.275)
and DFY (0.265), exhibited a higher test weight
contributes to both fresh and dry fruit yield per plant.
Fresh fruit yield and dry fruit yield were found significantly
correlated (0.593), suggesting that plants producing higher
fresh fruit yields tend to also yield higher dry fruit. The
results obtained were comparable with the results of
Smita and Basavaraj (2006), Amas et al. (2023), Patel
and Chaurasiya (2023) and Banyal et al. (2024).

Table 2 : Estimates of phenotypic correlation coefficients for the yield attributing traits in interspecific BC2F2 population.

PLH DFF FFW DFW NSF SWF TW FFY DFY
PLH 1.000 0.159* -0.019 0.010 0.155* 0.189** 0.100 -0.006 0.041
DFF 1.000 0.051 0.027 -0.166* -0.218** -0.152* -0.086 -0.118
FFW 1.000 0.993** 0.474** 0.483** 0.553** 0.233** 0.181*

DFW 1.000 0.499** 0.504** 0.564** 0.245** 0.208**

NSF 1.000 0.829** 0.634** 0.319** 0.300**

SWF 1.000 0.643** 0.307** 0.285**

TW 1.000 0.275** 0.265**

FFY 1.000 0.593**

DFY 1.000

** = Significant at 1 per cent * = Significant at 5 per cent.
PLH - Plant height DFF – Days to 50 per cent flowering FFW – Fresh fruit weight
DFW – Dry fruit weight NSF – No. of seeds per fruit SWF - Seed weight per fruit
TW - Test weight FFY - Fresh fruit yield per plant DFY - Dry fruit yield per plant

Table 1 : Estimates of genetic variability parameters for yield and its attributing traits in the BC2F2 generation.

Range Coefficient of variation

Max. Min. PCV (%) GCV (%)

1 Plant height (cm) 19.85±0.41 40 6 29.66 28.65 93.29 57.01
2 Days to 50 per cent flowering 50.01 ±0.16 54 44 4.66 4.21 81.57 7.83
3 Fresh fruit weight per five fruits (g) 18.58±1.22 38.76 3.47 59.70 56.46 74.52 91.65
4 Dry fruit weight per five fruits (g) 1.61±0.10 8.13 0.4 90.83 58.96 42.14 78.84
5 No. of seeds per fruit 8.15±0.51 55 0 89.37 50.74 32.23 59.34
6 Seed weight per fruit (g) 0.29±0.01 1.21 0.01 86.78 63.74 53.95 96.44
7 Test weight (g) 5.61±0.22 10.86 2.5 57.17 52.11 83.10 97.86
8 Fresh fruit yield per plant (g) 58.88±3.93 236.99 27.73 76.90 55.65 60.05 95.13
9 Dry fruit yield per plant (g) 20.03±1.33 85.32 8.01 73.91 53.70 60.71 92.43

S. Characters Mean±SE h2 Broad GAM
no. sense (%) (%)
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Path coefficient analysis serves as a robust statistical
method for evaluating the direct and indirect impacts of
various factors on a dependent variable. In the field of
plant breeding, the primary objective is to improve yield
and other beneficial characteristics. The examined data,
which assessed direct and indirect effects, is displayed
in Table 3. The findings indicated that dry fruit yield per
plant was directly affected by several factors: plant height
(0.024), dry fruit weight (1.028), test weight (0.085) and
fresh fruit yield per plant (0.920). Consequently, focusing
on these traits during selection can contribute to overall
crop enhancement. The observations obtained were on
the line the results of Vikram et al. (2014), Sran and
Jindal (2019), Srinivas et al. (2020), Patel and Chaurasiya
(2023). The negative direct effects were observed
through the traits, days to 50 per cent flowering (-0.019),
number of seeds per fruit (-0.057) and seed weight per
fruit (-0.016). Similar results were registered by Vikram
et al. (2014), Kadwey et al. (2015) and Patel and
Chaurasiya (2023). However, for the trait seed weight
per fruit the result recorded was contradictory to the
results of Choudary and Samadia (2004) and Singh et al.
(2009).

Conclusion
Maximum GCV and PCV was registered by the traits

plant height, fresh fruit weight, dry fruit weight, number
of seeds per fruit, seed weight per fruit, test weight, fresh
fruit yield per plant and dry fruit yield per plant. Low
GCV and PCV values was reported for the trait days to
50 per cent flowering. The traits that were concluded to
be highly desirable for crop improvement through selection
in this investigation were plant height, test weight, fresh
fruit yield per plant and dry fruit yield which revealed
high values of GCV, PCV, heritability along with genetic
advance of per cent mean. It was revealed that the

characters like dry fruit weight, test weight, fresh fruit
yield per plant exhibited highly significant positive
correlation with dry fruit yield per plant and dry fruit yield
per plant was directly influenced by these traits. Hence,
the selection for these traits can be helpful for the yield
improvement and further breeding programmes.
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