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Greater diversity in the initial breeding stock increases the likelihood of developing
desirable crop varieties. The key aim of germplasm conservation is to gather and
safeguard genetic variation in native crop species for both current and future
breeding efforts. The analysis of variance revealed significant differences among the
hybrids across all traits studied, with average performance data presented for 10
genotypes that exhibited low, moderate, and high levels of phenotypic (PCV) and
genotypic coefficient of variation (GCV). The greatest GCV was observed for sex
ratio (20.93%) and the number of primary branches per plant (21.30%). Traits such
as number of seeds per fruit (17.93%) and fruit yield per plant (17.53%) showed
moderate GCV, whereas lower GCV values were recorded for days to first staminate
flower anthesis (8.78%) and fruit circumference (7.74%). In general, PCV values
exceeded GCV values. Heritability was high for days to first staminate flower anthesis
(85%), moderate for vine length (53%), and low for number of seeds per fruit (25%).
Traits like number of primary branches per plant exhibited high heritability along
with high genetic advance, suggesting the predominance of additive gene action.
Genetic advance expressed as a percentage of the mean was high for fruit yield
per plant (41.79%) and number of primary branches per plant (40.55%). Moderate
genetic advance was seen in traits like internodal length (18.67%), highlighting their
considerable potential for improvement through direct selection.

Introduction

and anti-diabetic effects. It is actually a tonic fruit that is
used to treat diabetes, gout, and rheumatism (Khulakpam

The bitter gourd (Momordica charantia L.) name itself
indicate that bitter nature and it is due to momordicine, is
an important cucurbit which was highly cross pollinated due
to Monoecy condition and somatic chromosome number of
2n=2x=22. According to Singh et al. (2023), bitter gourds can
be cooked, curried, stuffed, sliced, and fried. They can also
be pickled, preserved, and dehydrated. They are also rich in
therapeutic characteristics, such as carminative, purgative,

et al., 2015).

Yield in bitter gourd is a complex trait influenced by multiple
factors such as the number of primary branches per vine,
number of nodes per vine, sex ratio, number of fruits per vine,
and primarily, the average fruit weight. Heritability reflects
the proportion of phenotypic variation that is attributed to
genetic causes and provides essential guidance for genetic
selection. In order to design an effective breeding program
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aimed at enhancing crop yield, it is crucial to gather sufficient
information regarding the extent and nature of genetic
variability, along with their associated heritability estimates.
According to Dey et al. (2009), yield is a complicated trait
that is impacted by a number of genetic factors interacting
with the environment. In order to improve selection, it is
necessary to provide a better understanding of the ancillary
features. A crops breeding strategy is largely determined by
the type and extent of gene activities that contribute to the
development of both quantitative and qualitative features.
Selection efficiency improves when traits are chosen based
on high heritability combined with high genetic advance
over the mean. The magnitude of these estimates also
indicates the potential for improvement through selection.
The present study was conducted to estimate the components
of variance, heritability, and genetic advance over the mean
in bitter gourd.

Material and Methods

The experimental material for the present study was
sourced from the Indian Institute of Vegetable Research
(IIVR), Varanasi, consisting of 10 genotypes of Momordica
charantia L. representing diverse morphological and yield
characteristics. The genotypes included DVBTG-903,
DVBTG-7, IC-06309, VRBTG-423, VRBTG-12-2, IC-
068296, DVBTG-448, IC-068316, DVBTG-1004, and Green
Long Jaunpuri. The experiment was carried out during 2022-
23 at the Main Experimental Field, Department of Vegetable
Science, Acharya Narendra Deva University of Agriculture
and Technology, Kumarganj, using a Randomized Block
Design (RBD) with three replications. A spacing of 1.5
meters between rows and 0.5 meters between plants was
maintained. Recommended agronomic practices were
followed to ensure a healthy crop. Data collection involved
selecting six plants from each genotype in every replication,
with the chosen plants tagged and properly labelled before
the flowering stage to facilitate observation.

The traits recorded for analysis included days to first
staminate flower anthesis, days to first pistillate flower
anthesis, node number at first staminate flower appearance,
node number at first pistillate flower appearance, internodal
length (cm), sex ratio (male:female), vine length (m),
number of primary branches per plant, days to first fruit
harvest, fruit length (cm), fruit circumference (cm), average
fruit weight (g), number of fruits per plant, fruit yield per
plant (kg), and number of seeds per fruit. Additional traits
such as days to flowering, days to ripening, plant height
(cm), number of branches per plant, number of fruits per
cluster, fruit width (cm), number of locules per fruit, number
of fruits per plant, and fruit weight per plant were also
recorded. After calculating the mean data for each character,
Panse and Sukhatme (2000)’s standard method of analysis

98

Genetic variability, heritability and genetic advance

of variance was applied. According to Burton and Devane’s
(1953) formula, the genotypic and phenotypic coeflicients of
variation (GCV and PCV), heritability in the broadest sense
(h?), and genetic advancement as a percentage of mean were
calculated.

Results and Discussion

A higher degree of diversity in the original breeding material
guarantees a higher probability of generating the desired
crop plant types. Therefore, the main goal of germplasm
conservation is to gather and conserve the genetic diversity
found in native crop species collections so that it can be used
by both the current and future generations. The analysis of
variance indicted the existing of significant differences among
all the hybrids for all the traits studied. Mean performance of
10 genotypes for all character is presented in Table 1. The
character exhibited low moderate and high PCV and GCV
values in Table 2.

Highest genotypic coefficient of variation was recorded
only two character i.e sex ratio (male: female) (20.93%)
followed by number of primary branches per plant (21.30%).
Moderate GCV was observed for number of seeds per fruit
(17.93%), fruit yield per plant (17.53%), number of fruits per
plant (17.19%), node at which first staminate flower appears
(16.20%), node at which first pistillate flower appears
(14.53%), fruit length (13.25%), vine length (13.16%),
internodallength (12.20%) and average fruit weight (10.97%).
Genotypic coeflicient of variation was low for days to first
staminate flowers anthesis (8.78%), fruit circumference
(7.74%), days to first pistillate flower anthesis (6.39%) and
days to first fruit harvest (6.01%). In general, PCV was higher
than the GCV in the same direction. Rana and Pandit (2011)
reported that in snake gourd, the genotypic coeflicient of
variation (GCV) was high for traits such as days to seedling
emergence, fruit length, total number of male flowers, total
number of seeds per fruit, total number of fruits per plant,
and yield per plant. According to Bhati et al. (2023), the GCV
values ranged from 4.64% to 23.40%.

The highest GCV was recorded for fruit diameter (23.27%),
followed by fruit yield per plot (22.77%), number of fruits
per plant (22.60%), fruit yield per hectare (22.50%), node
number to first male flower (20.5%), and average fruit weight
(20.14%). The lowest GCV was noted for days to germination
(9.95%), number of leaves per plant (9.73%), vine length
(9.49%), and number of primary branches per plant (6.39%).
In terms of phenotypic coefficient of variation (PCV),
the highest value was observed for fruit length (23.74%),
followed by fruit diameter (23.34%), fruit yield per hectare
(23.23%), fruit yield per plot (22.94%), number of fruits per
plant (22.71%), node number to first male flower (21.11%),
and average fruit weight (20.53%). Moderate PCV values
were found for node number to first female flower (17.57%),
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total soluble solids (TSS) (13.09%), days to germination
(10.73%), and vine length (10.25%). The lowest PCV values
were recorded for number of leaves per plant (9.95%),
number of primary branches per plant (7.28%), days to first
male flower (5.40%), days to first female flower (5.34%), and
days to first fruit harvest (4.85%).

Heritability estimates in narrow sense was high for three
parameters while, moderate for five parameters and low for
seven out of fifteen parameters taken in experiment. The
high narrow sense heritability was observed for days to first
staminate flowers anthesis (85%), days to first pistillate flower
anthesis (79%) and node at which first staminate flower
appears (70%), whereas, moderate heritability recorded by
node at which first pistillate flower appears (58 %), vine length
(53 %), days to first fruit harvest (52%), number of fruits per
plant (49%) and fruit yield per plant (43%). It was heritability
low for number of seeds per fruit (25%), fruit length (21%),
number of primary branches per plant (18%), sex ratio (16%),
average fruit weight (15%), fruit circumference (9%) and
internodal length (7%). Bannatti et al. (2024) reported that
high heritability (>60%) combined with high genetic advance
as a percentage of the mean (>20%) was observed for traits
such as number of primary branches per plant, days to first
male flowering, node number at first male flower opening,
sex ratio, node number at first female flower opening, vine
length, fruit yield per vine, fruit length, average fruit weight,
ascorbic acid content, fruit yield per hectare, beta carotene
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content, and exocarp thickness. This suggests that these traits
are predominantly governed by additive gene action. Thus,
there is considerable potential for direct selection to enhance
these traits. According to Sagar et al. (2024), moderate
heritability and high genetic advancement were observed for
fruit yield per plant, average fruit weight, fruit length, and
the number of primary branches per vine. Additionally, high
heritability and high genetic advancement were found for
vitamin C content, average fruit weight, number of primary
branches per vine, and fruit yield per plant as a percentage
of the mean.

Genetic advance as per cent of mean was high for nine
parameters i.e. fruit yield per plant (41.79%), number of
primary branches per plant (40.55%), sex ratio (39.80%),
number of seeds per fruit (34.53%), number of fruits
per plant (30.77%), node at which first staminate flower
appears (30.02%), node at which first pistillate flower
appears (27.24%), fruit length (24.23%), average fruit weight
(21.87%), vine length (20.88%), and whereas, moderate
genetic advance as per cent of mean was observed for
internodal length (18.67%), days to first staminate flower
anthesis (17.67%), days to first pistillate flower anthesis
(12.70%), days to first fruit harvest (11.98%) and fruit
circumference (11.97%). Singh et al. (2014) high heritability
coupled with high genetic advance as percent of mean was
observed for fruit length, yield per plant, fruit diameter, fruit
weight, branch per plant and seeds per fruit.

Table 2. Estimation of range, mean, genotypic coefficient of variation (GCV), phenotypic coeflicient of variation (PCV), heritability

and genetic gain in bitter gourd

Characters Range Grand G.C.V. PCV. Heritability (%)  Genetic Genetic
Min. Max, Mean Narrow  Broad @advance  gain
Sense Sense
Days to first staminate flowers anthesis 43.60 61.26 49.43  8.78 8.98 85 98 8.77 17.67
Days to first pistillate flower anthe- 52.46 6534 5544  6.39 6.62 79 98 6.92 12.70
sis
Node at which first staminate flow- 7.60  14.53 10.21 16.20  18.01 70 93 2.96 30.02
er appears
Node at which first pistillate flower 9.44  18.48 13.07 1453 1597 58 94 3.34 27.24
appears
Internodal length (cm) 512 697 6.05 1220 1603 7 83 1.13 19.12
Sex ratio (male:female) 4.01 7.98  5.95 20.93  22.68 16 95 2.07 39.80
Days to first fruit harvest 61.80 73.81 68.09  6.01 6.21 52 98 7.76 11.98
Vine length (m) 220 3.80 296 13.16  17.09 53 82 0.58 20.88
No. of primary branches per plant ~ 11.60 18.40 14.11  21.30  23.04 18 95 4.65 40.55
Fruit length (cm) 8.62 13.28 10.93 13.25 14.93 21 93 3.11 24.23
Fruit circumference (cm) 8.61 12.06 10.69 7.74 1086 9 78 1.28 11.37
Average fruit weight (g) 48.57 70.60 54.12 1097  11.33 15 98 12.80 21.87
No. of fruits per plant 16.15 3543 2491 17.19 1977 49 91 7.56 30.77
Fruit yield per plant (kg) 083 176 1.33 17.53 1993 43 92 12.75 41.79
Number of seeds per fruit 1145 2526 1745 1793 19.17 25 96 5.60 34.53
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Conclusion that selecting for these traits could be an effective approach

The maximum genotypic coefficient of variation was
recorded for two traits: sex ratio (male: female) at 20.93%
and number of primary branches per plant at 21.30%, with
the phenotypic coefficient of variation (PCV) exceeding
the genotypic coefficient of variation (GCV) in both cases.
Furthermore, high heritability and genetic advance were
observed for traits such as days to first staminate flower
anthesis, days to first pistillate flower anthesis, and the node
position of the first staminate flower. These findings indicate

to enhance bitter gourd yield. Thus, selection based on these
attributes would be advantageous.
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