Mysore J. Agric. Sci., 60 (1) : 357-369 (2026)

Genetic Variability Studies in Ridge Gourd (Luffa acutangula (L.) Roxb.) for

Yield and Yield Attributing Traits

TesAsHWINI!, KAVITA KANDPAL?, MEENAKSHI S00D?, P. VENKATESHA MURTHY* AND VEENA S. ANIL’
&4 Department of Horticulture, *Department Plant Biotechnology,

College of Agriculture, UAS, GKVK, Bengaluru - 560 065

3Vegetable Sciences, College of Horticulture, UHS, Bagalkot, GKVK, Bengaluru - 560 065

AUTHORS CONTRIBUTION

TEJASHWINI :

Conduct of experiment, data
analysis and draft prepration
Kavita KANDPAL &
MEENAKSHI S00D :

Supervision, experimental
planning and editing of
orginal manuscript

P. VENKATESHA MURTHY &
VEENA S. ANIL :

Design, guidance and
conceptualization of
experiments

Corresponding Author :
TEJASHWINI

Received : August 2025
Accepted : September 2025

e-Mail : patiltejashwini54@gmail.com

ABSTRACT

The present investigation was conducted at the Department of Horticulture, UAS,
GKVK, Bengaluru during rabi season of 2023. The experiment comprised of thirty-
three genotypes and was laid out in Randomized Block Design with three replications.
ANOVA revealed highly significant differences for all the growth, flowering and yield
parameters. Among the genotypes evaluated, the best performing genotypes for growth
parameters were IC-344512 with maximum vine length (4.31 m) and internodal length
(11.48 cm), and Padmini with maximum number of primary branches (6.92) at
90 days after sowing. Similarly, Kerala Local-3 and 1C-344652 were recorded
to be the best-performing genotypes for earliness trait, days taken to first male
flower (36.47 days) and female flower (39.22 days) appearance, respectively
and 1C-344652 was the earliest fruiting genotype (49.74 days). In case of yield
and yield attributing parameters, Kolar Local-2 had the longest fruits (47.69 cm),
IC-201145 had the maximum fruit diameter (5.35 cm) and Padmini had maximum
average fruit weight (255.00 g). However, Kashi Khushi had maximum number
of fruits (20.35) and maximum fruit set percentage (90.19 %). Significantly highest
fruit yield per plant (3.90 kg) and fruit yield per hectare (20.27 t) was recorded in
IC-344512.

Keywords : Genetic advance, Genetic variability, Heritability, Luffa acutangula, Ridge gourd

RIDGE gourd (Luffa acutangula (L.) Roxb.) is a
cucurbit belonging to the family Cucurbitaceae

and the Luffa genus, characterized by a chromosome
number of 2n = 26. While the genus Luffa includes
seven species, only ridge gourd (Luffa acutangula)
and sponge gourd (Luffa cylindrica, also known as
Luffa aegyptiaca) are commonly grown for their
edible fruits. Ridge gourd is popularly recognized by
names such as kalitori, angled gourd, angled loofah
and ribbed gourd. Its origin was in the subtropical
regions of Asia, especially India, where wild forms
are still found (Yadav et al., 2015, Swarup, 2016).

The nutritional composition of ridge gourd fruit per
100 grams of the edible portion (after removal of the
tough skin, which constitutes about 62% of the fruit)
includes 94.2 grams of water, 70 kJ (17 kcal) of energy,
0.8 grams of protein, 0.1 grams of fat, 3.3 grams of
carbohydrates, 1.7 grams of fiber, 12 mg of calcium,
32 mg of phosphorus, 0.3 mg of iron, 26 pg of
carotene, 0.07 mg of thiamin, 0.02 mg of riboflavin,
0.4 mg of niacin, 37 ug of folate and 3 mg of
ascorbic acid (Rathore et al., 2017). Traditionally,
ridge gourd has been utilized as a remedy for
stomach disorders and fevers. It contains a gelatinous
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substance known as ‘luffein’ which holds notable
medicinal value and serves in identifying trypsin
inhibitors. Moreover, juice extracted from fresh
leaves is applied to children’s eyes to manage
granular conjunctivitis and to prevent eyelids from
sticking during sleep due to excessive meibomian
gland secretions (Suvedha et al., 2024). The seeds
possess purgative, emetic and anthelmintic properties,
effects credited to the presence of the secondary
metabolite cucurbitacin. Additionally, ridge gourd
seeds have demonstrated antifungal, antitumor,
antiviral effects, as well as inhibitory activity against
HIV-1 integrase (Hou et al., 2006).

The assessment and identification of superior
genotypes within the existing germplasm are
essential steps for the efficient utilization and
enhancement of plant genetic resources in crop
breeding programs (Pidigam et al., 2019; Terfa and
Gurnu, 2020). The success of genetic improvement
in any crop depends largely on the extent of genetic
diversity and the heritability of economically
important traits (Saisupriya et al., 2022). Greater
genetic variability increases the likelihood of
selecting superior genotypes. Genetic parameters
such as genotypic coefficient of variation (GCV) and
phenotypic coefficient of variation (PCV) provide an
indication of the level of variability within a genetic
population. Estimates of genetic characteristics,
including heritability and genetic advance, guide
plant breeders in selecting elite genotypes from
diverse genetic populations (Poornima et al., 2023,
Harshitha et al., 2025). Keeping these factors in
mind, a field study was conducted on ridge gourd
to evaluate genetic variability, heritability and genetic
advance related to yield and associated traits, with
the aim of harnessing this variability for crop
improvement.

MATERIAL AND METHODS

The research was conducted at the vegetable block of
the Department of Horticulture, UAS, GKVK,
Bengaluru, during rabi season of 2023. The
experimental material consisted of 33 ridge gourd
genotypes collected from various sources, and the list
of ridge gourd genotypes is detailed in Table 1.

TaBLE 1

List of ridge gourd genotypes used and
their sources of collection

Germplasm Source of collection
1C-344652 CoH, Bangalore
1C-335912 CoH, Bangalore
1C-124268 CoH, Bangalore
1C-144613 CoH, Bangalore
1C-92638 CoH, Bangalore
1C-201145 CoH, Bangalore
1C-126249 CoH, Bangalore
1C-344512 CoH, Bangalore
1C-344605 CoH, Bangalore
I1C-146606 CoH, Bangalore
Green long CoH, Bangalore
Thovinkere Local CoH, Bangalore
Mysuru Local Mysore
Kolar Local-1 Kolar
Kolar Local-2 Kolar
Padmini Dharwad
Bangalore Local -1 Bangalore
Bangalore Local-2 Bangalore
Bagalkot Local-1 Bangalore
Bagalkot Local -2 Bagalkot
Bagalkot Local -3 Bagalkot
Kerala Local -1 Bagalkot
Kerala Local -2 Kerala
Kerala Local -3 Kerala
Jaipur Long Kerala
Sannur Local Sannur
Raichur Local -1 Raichur
Raichur Local-2 Raichur

Kashi Shivani IIVR, Varanasi

Kashi Nanda IIVR, Varanasi
Kashi Khushi IIVR, Varanasi
Arka Sujat ITHR, Bangalore

Arka Prasan ITHR, Bangalore

Seeds were directly sown in the field following a
randomized block design (RBD) with three
replications, maintaining a planting distance of 1.0 x
1.5 meters. Farmyard manure was applied at the rate
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of 25 tonnes per hectare, along with the recommended
dose of fertilizer. Data were collected from five
randomly selected plants within each plot.
Observations were recorded for 21 parameters of ridge
gourd. Variability for various quantitative traits was
estimated using the analysis of variance procedure
proposed by Panse and Sukhatme (1985). Genotypic
and phenotypic coefficients of variation were
computed according to Burton’s formula (1952).
Genetic advance was calculated based on the formula
provided by Johnson et al. (1955), following the
classification by Sivasubramanian and Menon (1973).

RESuULTS AND DiscussioN

Mean Performance of Genotypes for Growth
Parameters

Analysis of variance revealed significant variance
observed among the genotypes studied for all the traits
in this investigation.

Significant variation was observed among ridge gourd
genotypes for vine length, internodal length, and
number of primary branches (Table 2). 1C-344512
exhibited the longest vine length (4.31 m), which was
on par with Arka Prasan (4.27 m), Bangalore Local-1
(4.26 m), Raichur Local-2 (4.25 m) and 1C-344652
(4.25 m). Kerala Local-2 displayed the shortest vine
length (3.07 m).

Similarly, IC-344512 exhibited the maximum
internodal length of 11.48 cm, followed by Arka
Prasan (10.58 cm). whereas minimum internodal
length (7.31 cm) was observed in Kerala Local-2.

In terms of the number of primary branches, Padmini
exhibited maximum number of primary branches
(6.92) on par with Bangalore Local-2 (6.86) and
Bagalkot Local-3 (6.82). Conversely, 1C-126249
exhibited the minimum number of primary branches
(4.58).

The significant variation observed among the ridge
gourd genotypes for vegetative traits like vine length,
internodal length, and number of primary branches
highlights the presence of substantial genetic diversity
within the studied germplasm. This variability is

fundamental for crop improvement, as it provides the
basis for effective selection and breeding. Plant vigour,
indicated by traits such as vine length, is essential for
establishing a robust canopy that supports
photosynthesis and subsequent fruit development and
number of primary branches is another critical trait,
as it directly influences the number of nodes available
for flowering and fruit set, thereby impacting overall
yield.

Mean Performance of Ridge Gourd Genotypes for
Flowering Traits

Observations recorded for flowering traits are
displayed in the Table 2. Significant variation was
observed among 33 ridge gourd genotypes for days
to first male and female flower appearance, node of
first male and female flower appearance, days to 50
per cent flowering, and sex ratio. Kerala Local-3
exhibited the earliest first male flower appearance at
36.47 days, on par with 1C-344652 at 37.34 days,
whereas Kerala Local-2 exhibited the delayed male
flowering at 45.25 days. Similarly, the earliest female
flower appeared in IC-344652 at 39.22 days, which
was on par with Kerala Local-3 (40.27 days) and Kashi
Khushi (40.53 days), while IC-344605 exhibited
delayed female flowering at 50.60 days.

Regarding node position, Kerala Local-2 and Bagalkot
Local-2 had the highest nodes for the first male flower
emergence, at 7.04 and 6.91, respectively. Conversely,
Kerala Local-3 displayed the lowest node for first male
flower appearance (3.27). For the node of first female
flower appearance, Mysore Local exhibited the
highest node for female flower appearance at 11.00,
followed by 1C-344605 (10.64), Raichur Local-1
(10.50), IC-144613 (10.48), Kerala Local-2 (10.46)
and IC-92638 (10.41). Whereas, IC-344652 displayed
lowest node for female flower appearance at 5.53.

In terms of flowering progress, IC-344652 exhibited
early 50 per cent flowering at 44.12 days, statistically
similar to Kerala Local-3 (45.18 days), 1C-344512
(46.54 days) and Padmini (46.66 days), whereas IC-
344605 displayed the delayed 50 per cent flowering
at 56.62 days.
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TaBLE 2 Continued....

DFFF NFMF NFFF DFF SR

DFMF

Internodal Number of
length (cm)  primary branches

Vine length (m)

Genotypes

26.85

55.96
48.88

10.50

55

49.84 5.

44.32

5.98
6.19
6.40
6.52
6.10
6.49
6.08
5.89
0.09
0.22

8.22
9.99
8.00
8.11
9.28
9.15
10.58
8.82
0.11

0.30

3.88
4.25
3.91
3.85
4.06
4.20
4.27
3.92
0.08
0.23

Raichur Local-1

18.35
23.48

22.38

7.60
8.06
10.26

4.00
4.16
6.09
5.77

42.82
4.

39.44
39.76
44.44
40.53

Raichur Local-2
Kashi Shivani
Kashi Nanda

4791

44.70

54.98

49.03

1.00
27.79

52.44
52.42
52.69
51.94
0.84
2.36

5.77
9.08
9.31
8.82
0.08
0.23

40.53

Kashi Khushi
Arka Sujat

19

45.66
46.84

39.76
40.77

28.99
22.27

4.74
4.

Arka Prasan
Mean

85

45.87

41.47

0.07
0.19

0.09
0.25

0.64

1.82

0.44
1.23

SE.m (£)

C.D. (5%)

DFMEF- Days to first male flower appearance, DFFF-Days to first female flower appearance, NFMF-Node to first male flower appearance, NFFF- Node to first female

flower appearance, DFF-Days to 50 per cent flowering, SR- Sex ratio (M:F)

The sex ratio varied significantly with the lowest sex
ratio observed in 1C-344652 (18.21) which was on
par with Kolar Local-2 (18.24), IC-344512 (18.29),
Padmini (18.34), Raichur Local-2 (18.35) and Kerala
Local-3 (18.41), making these genotypes favourable
for breeding due to their low male-to-female flower
ratio. In contrast, IC-344605 exhibited the highest
sex ratio at 29.99, while Kashi Khushi was unique in
producing hermaphroditic flowers.

The significant variation observed in flowering traits
among the 33 ridge gourd genotypes provides a strong
foundation for breeding programs aimed at developing
early-maturing and high-yielding varieties. Earliness,
as indicated by days to first flower appearance and
days to 50 per cent flowering, is a crucial trait for
growers, as it can lead to higher market prices and
allow for multiple cropping cycles or avoidance of
late-season stresses. The wide range observed between
the earliest and latest flowering genotypes under
scores the substantial genetic variability available for
manipulation through selection and hybridization.
The node at which the first female flower appears
is a critical indicator of earliness and yield potential.
Genotypes that produce female flowers at lower
nodes are highly valuable because they initiate fruit
production earlier in their growth cycle, often leading
to a greater number of fruits per plant. Conversely,
genotypes which produce female flowers at higher
nodes, tend to have a longer vegetative phase. This
variation allows breeders to select parental lines to
develop cultivars with specific plant architecture and
maturity durations. In monoecious cucurbits like
ridge gourd, the sex ratio is a key determinant of
fruit yield. A lower ratio of male to female flowers is
directly correlated with higher productivity.
The genotypes having lower sex ratio are excellent
for use as parents in breeding programs to develop
progenies with enhanced fruit-setting ability.

Mean Performance of Ridge Gourd Genotypes for
Fruiting Traits

Thirty-three ridge gourd genotypes exhibited
significant variation across several important fruit
traits studied (Table 3). Padmini exhibited early
harvest at 49.74 days, on par with 1C-344652 (50.25
days), IC-344512 (50.40 days) and Kerala Local-3
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TABLE 3

Mean performance of ridge gourd genotypes for fruiting parameters

Genotypes DFH PFS NR FL FD TSS

1C-344652 50.25 78.25 10.03 28.28 4.45 3.98

IC-335912 57.86 61.75 9.07 36.05 5.01 4.52

IC-124268 57.66 53.77 10.07 27.19 4.68 4.13

IC-144613 60.82 53.61 10.10 22.54 3.52 4.21

1C-92638 59.35 59.39 10.03 23.92 4.01 3.94

IC-201145 57.35 65.44 9.33 27.75 5.35 3.88

IC-126249 57.88 60.82 10.13 22.25 5.05 4.06

1C-344512 50.40 74.34 10.87 32.42 4.30 4.50

1C-344605 61.90 52.79 10.53 23.40 5.19 3.92

IC-146606 56.95 67.46 10.64 27.20 4.82 4.20

Green Long 58.44 57.45 10.10 23.41 4.80 4.02

Thovinkere Local 56.85 53.67 10.07 22.97 4.38 4.63

Mysore Local 60.39 52.53 10.07 25.28 4.69 3.81

Kolar Local-1 55.82 61.13 10.53 23.40 5.16 3.81

Kolar Local-2 51.60 74.54 10.87 47.69 4.26 4.55

Padmini 49.74 75.60 10.07 29.71 4.52 4.03

Bangalore Local-1 52.70 72.56 10.60 27.69 4.47 4.41

Bangalore Local-2 57.24 58.69 10.03 24.14 4.60 4.41

Bagalkot Local-1 56.46 57.32 10.07 45.05 4.32 4.09

Bagalkot Local-2 56.56 61.13 10.07 31.76 4.30 4.22

Bagalkot Local-3 58.35 52.65 10.03 20.28 4.48 5.01

Kerala Local-1 59.74 60.28 10.07 44.15 3.79 4.90

Kerala Local-2 59.44 61.13 10.03 30.72 3.69 3.55

Kerala Local-3 50.77 76.13 10.07 46.41 4.01 3.69

Jaipur Long 56.42 52.15 10.07 32.06 3.75 4.06

Sannur Local 57.59 53.51 10.07 33.70 3.68 3.36

Raichur Local-1 60.30 54.39 10.07 40.55 3.97 3.38

§ Raichur Local-2 52.13 75.96 10.10 36.53 4.10 4.52
.§ Kashi Shivani 55.26 57.72 10.07 25.46 4.67 4.18
SD Kashi Nanda 54.88 61.57 9.67 17.29 4.67 3.91
§ Kashi Khushi 55.24 90.19 9.87 13.59 4.17 3.72
% Arka Sujat 54.93 63.88 10.07 33.14 4.19 4.34
§o Arka Prasan 55.20 63.66 10.00 45.16 4.03 4.30
’E Mean 56.26 62.89 10.09 30.03 4.40 4.13
SE.m (%) 0.57 0.48 0.20 0.58 0.05 0.09

C.D. (5%) 1.61 1.35 0.58 1.65 0.13 0.26

DFH- Days to first harvest, PFS- Percent fruit set (%), NR- Number of ridges per fruit, FL- Fruit length (cm),
FD- Fruit diameter (cm), TSS-Total soluble solids (°B)
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(50.77 days). In contrast, IC-344605 showed the late
harvesting at 61.90 days.

Regarding fruit set percentage, highest fruit set
percentage was observed in Kashi Khushi at 90.19
per cent, followed by 1C-344652 (78.25%).
Conversely Jaipur Long exhibited the lowest fruit set
percentage (52.15%).

The highest number of ridges per fruit was
observed in 1C-344512 (10.87), followed by
IC-146606 (10.64). The minimum number of ridges
was noticed in IC-335912 (9.07).

Maximum fruit length was recorded in Kolar
Local-2 (47.69 cm), which was statistically similar
to Kerala Local-3 (46.41 cm), whereas minimum
fruit length was noticed in Kashi Khushi
(13.59 cm). Fruit diameter was maximum in
IC-201145 (5.35 cm), followed by IC-344605
(5.19 cm) and Kolar Local-1 (5.16 cm). In contrast,
IC-144613 exhibited the minimum fruit diameter at
3.52 cm.

Total soluble solids (TSS) content was highest in
Bagalkot Local-3 (5.01 °B), which was statistically
similar to Kerala Local-1 (4.90 °B), whereas Kashi
Khushi exhibited the lowest Total Soluble Solids
(3.72 °B).

The significant variation observed among the 33 ridge
gourd genotypes for critical fruit traits highlights
the rich genetic diversity available for breeding.
This diversity is essential for developing improved
cultivars that meet the demands of both growers and
consumers, focusing on earliness, yield and quality.

This study successfully identified genotypes with
superior individual and combined traits. A strategic
breeding program could involve crossing genotypes
to combine desirable traits. For instance, hybridizing
a high-yielding genotype with a long-fruited,
high-TSS genotype could lead to the development
of superior hybrids that integrate high yield with
desirable market and quality characteristics.

b
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Fig. 1 : Mean performance of ridge gourd genotypes for fruit weight (g)
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TABLE 4

Mean performance of ridge gourd genotypes for yield and yield attributing parameters

Genotypes NFV YPV YPH NSF 100 SW
1C-344652 16.30 3.80 19.78 90.63 14.19
IC-335912 10.85 2.43 12.64 105.63 8.29
IC-124268 8.82 1.75 9.12 118.97 15.23
IC-144613 8.85 1.14 6.85 98.77 13.29
1C-92638 10.04 1.45 7.50 93.61 12.17
IC-201145 11.96 2.75 14.30 198.67 15.28
I1C-126249 10.93 2.34 12.15 131.90 16.19
IC-344512 16.06 3.90 20.27 115.80 14.24
IC-344605 7.63 1.61 8.35 211.23 13.12
IC-146606 12.60 2.51 13.06 136.29 16.22
Green Long 9.55 1.70 8.86 98.13 12.24
Thovinkere Local 8.89 1.71 8.91 96.00 12.31
Mysore Local 8.12 1.38 7.18 102.27 15.14
Kolar Local-1 10.67 2.37 12.31 114.40 15.22
Kolar Local-2 15.87 3.86 20.06 72.27 14.29
Padmini 14.86 3.79 19.70 143.30 10.30
Bangalore Local-1 13.98 3.33 17.30 188.07 15.16
Bangalore Local-2 9.88 2.29 11.93 62.13 15.17
Bagalkot Local-1 9.52 2.19 11.39 144.51 17.29
Bagalkot Local-2 11.12 2.63 13.69 118.63 12.33
Bagalkot Local-3 8.28 1.71 8.90 188.70 16.22
Kerala Local-1 10.51 2.25 11.68 189.53 17.22
Kerala Local-2 10.92 1.65 8.57 128.68 12.36
Kerala Local-3 14.84 3.43 17.86 93.60 16.17
Jaipur Long 8.36 1.68 8.72 114.23 14.24
Sannur Local 8.85 1.46 7.60 113.30 13.24
. Raichur Local-1 8.73 2.02 10.49 131.17 16.21
§ Raichur Local-2 15.54 3.85 20.18 189.73 13.35
-% Kashi Shivani 9.63 1.72 8.90 104.33 17.20
2\ Kashi Nanda 10.50 1.67 8.69 100.80 14.21
E Kashi Khushi 20.35 1.79 9.29 41.27 9.19
§ Arka Sujat 9.82 2.02 10.51 98.27 15.28
b:o Arka Prasan 9.74 2.23 11.59 125.22 15.14
:i Mean 11.29 2.32 12.07 123.03 14.17
SE.m (%) 0.08 0.02 0.09 0.30 0.08
C.D. (5%) 0.23 0.05 0.24 0.86 0.24

NFV - Number of fruits per vine, YPV - Yield per vine (Kg), YPH - Yield per hectare (t),
NSF - Number of seeds per fruit, SW- Seed weight (g)
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Mean Performance of Ridge Gourd Genotypes for
Yield and Yield Attributing Traits

Observation for yield and yield contributing traits
are presented in the Table 4. Kashi Khushi produced
the highest number of fruits per vine at 20.35,
followed by 1C-344652 (16.30) and IC-344512
(16.06), whereas 1C-344605 exhibited the minimum
number of fruits per vine (7.63).

The data regarding average fruit weight was presented
in Fig.1. The genotype Padmini exhibited the
maximum average fruit weight (255.00 g), on par
with Raichur Local-2 (253.67 g) and 1C-344512
(248.60 g). Conversely, minimum average fruit weight
was recorded in Kashi Khushi (87.80 g).

Significant difference was observed for yield
(Table 4). Yield per vine was maximum in IC-344512
(3.90 kg), which was statistically similar to Kolar
Local-2 (3.86 kg), whereas 1C-144613 produced
the minimum yield per vine (1.14 kg). Similarly,
yield per hectare was maximum in 1C-344512
(20.27 t), which was statistically similar to Raichur
Local-2 (20.18 t) and Kolar Local-2 (20.06 t).
Conversely IC-144613 exhibited the lowest yield per
hectare (6.85 t).

Number of seeds per fruit varied significantly
among genotypes. 1C-344605 exhibited the
maximum number of seeds per fruit (211.23),
followed by IC-201145 (198.67), whereas minimum
number of seeds per fruit was recorded in Kashi
Khushi (41.27). The 100 seeds weight ranged
from the maximum in Bagalkot Local-1 (17.29 g) and
Kerala Local-1 (17.22 g) to the minimum in
1C-335912 (8.29 g).

The significant variation was observed in yield and
yield contributing traits among the ridge gourd
genotypes which is important for breeding of high-
yielding cultivars. Yield is a complex quantitative trait
that results from the interplay of several components,
primarily the number of fruits per vine and the average
fruit weight. This study effectively demonstrated the
genetic variability present for these components and
identified genotypes with superior performance.

The identification of superior genotypes for
specific traits provides a clear path for future
breeding efforts. A strategic hybridization program
could involve crossing genotypes with complementary
traits. For instance, crossing Kashi Khushi (for its
high fruit number and low seed count) with a
genotype like Padmini (for high average fruit weight)
could potentially break the negative correlation
between these traits and produce transgressive
segregants with both high fruit numbers and desirable
weight.

Genotypic and Phenotypic coefficient of Variability

The phenotypic coefficient of variation (PCV)
captures the total observable diversity in a
trait-accounting for both genetic and environmental
influences. This measure reflects the complete
spectrum of variation seen in phenotypes, which can
fluctuate based on factors like cultivation methods,
soil type and climatic conditions. A higher PCV
suggests that environmental factors play a greater role
in shaping the traits expression. In contrast, the
genotypic coefficient of variation (GCV) isolates the
heritable portion of this variation. By excluding
environmental effects, the GCV reveals the extent to
which differences among individuals are due solely
to genetic factors. This distinction is valuable for
selecting superior genotypes and for predicting the
potential success of breeding programs, as it
highlights the component of variability that can be
passed on to future generations. GCV is often lower
than PCV because it isolates genetic contributions.
Both GCV and PCV were categorized based on their
magnitude of variation as low (less than 10%),
moderate (10 to 20%) and high (more than 20%).

The genotypic coefficient of variation (GCV) and
phenotypic coefficient of variation (PCV) for various
traits are presented in Table 5. For all the traits
assessed, PCV values consistently exceeded GCV
values, indicating that phenotypic variation results
from both genetic and environmental influences. Yield
per vine exhibited the highest variation, with GCV
35.81 per cent and PCV at 35.83 per cent, followed
by yield per hectare at GCV = 35.50 per cent and
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PCV = 35.53 per cent, respectively. Conversely, the
number of ridges showed the lowest variability, with
GCV and PCV of 2.61 per cent and 4.36 per cent,
respectively. Traits such as sex ratio (GCV=23.01%
PCV=23.02%), number of fruits per vine
(GCV=26.85 %, PCV=26.88%), fruit length
(GCV=28.05%, PCV=28.25%) and number of seeds
per fruit (GCV=32.88%, PCV=32.88%) demonstrated
high genetic variability. High variability has been
reported by earlier researchers in bottle gourd
(Rambabu ef al., 2017) and in bitter gourd
(Talukder et al., 2018). Moderate variation was
observed for internodal length (GCV=11.21%,
PCV=11.40%), node of first male flower appearance
(GCV=19.90%, PCV=20.15%), node of first female
flower appearance (GCV=17.07%, PCV=17.14%),
fruit set percentage (GCV=15.00%, PCV=15.06%)),
fruit diameter (GCV=10.65%, PCV=10.80%),
average fruit weight (GCV=19.33%, PCV=19.34%),
and 100-seed weight (GCV=15.41%, PCV=15.44 %).
Low variability was recorded for germination
percentage (GCV=8.76%, PCV=8.86%), vine length
(GCV=8.18%, PCV=8.94%), number of primary
branches (GCV=9.61%, PCV=9.90%), days to first
male flower appearance (GCV=5.48%, PCV=5.77%),
days to first female flower appearance (GCV=6.73
%, PCV=7.16%), days to 50 per cent flowering
(GCV=6.43%, PCV7.03%), days to first harvest
(GCV=5.71%, PCV=5.97%) and total soluble solids
(GCV=9.12%, PCV=9.89%).

The analysis of the Genotypic Coefficient of Variation
(GCV) and Phenotypic Coefficient of Variation (PCV)
provides a quantitative measure of the genetic and
observable variability present in the ridge gourd
germplasm. The consistent observation that PCV
values were higher than GCV values for all traits is
expected, as it confirms that the total phenotypic
expression is a composite of genetic effects and
environmental influences. However, the narrow gap
between the PCV and GCV values for most traits,
indicates that the environmental influence was
relatively small, suggesting that the observed variation
is largely attributable to genetic factors.

Heritability and Genetic Advance

In a broad sense, heritability is the ratio of genetic
variance to phenotypic variance, a measure of how
effectively selection succeeds. Identifying superior
genotypes with diverse genetic pools as one of its
advantages. Selecting superior genotypes based on
their quantitative trait indicators was made easier by
high heritability scales. A high heritability estimate
suggests that there are many fixed additive genes
present, which enables target selection to improve
traits. Combining advances and heritability is an
essential prerequisite for efficient selection. For
predicting the outcomes of finding high performing
genotypes. It was categorized in three levels viz., High
heritability (more than 60%), moderate (30 to 60%)
and low (less than 30%). Likewise genetic advance
also classified into three categories, high genetic
advance (more than 20%), moderate (10 to 20%) and
low (less than 10%).

Table 5, presents the heritability and genetic advance
estimates for the traits studied, revealing that all
parameters exhibited high heritability values.
Traits demonstrating both high heritability and high
genetic advance as per cent of mean included vine
length (96.76% heritability, 22.73% genetic advance
as per cent of mean), node of first male flower
appearance (97.56%, 40.49%), node of first female
flower appearance (99.17%, 35.02%), sex ratio
(99.95%, 47.39%), number of fruits per vine
(99.79%, 55.25%), fruit set percentage (99.23%,
30.78%), fruit length (98.62%, 57.38%), fruit diameter
(97.33%, 21.65%), average fruit weight (99.97%,
39.82%), number of seeds per fruit (99.98%,
67.72%), 100-seed weight (99.57%, 31.68%),
yield per vine (99.87%, 73.71%) and yield per
hectare (99.88%, 73.09%).

The analysis of heritability and genetic advance
provides crucial insights for designing an effective
breeding strategy, indicating the extent to which a
trait is genetically controlled and the potential for
improvement through selection. The finding that all
studied traits exhibited high heritability is a significant
result, suggesting that the observed phenotypic
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variation is predominantly due to genetic factors
rather than environmental influences. This high
degree of genetic control makes the selection
process more reliable and predictable. The
combination of high heritability with high genetic
advance as a per cent of mean is particularly
powerful. This pairing, observed for most of the
economically important traits, indicates the
predominance of additive gene action in their
inheritance. Traits governed by additive gene
effects are highly responsive to selection, as the
phenotype of an individual is a good indicator of
its breeding value. Consequently, simple selection
methods, such as mass selection or progeny
selection, are expected to be highly effective in
achieving significant genetic improvement in a
relatively short period. These results align with
the findings of Harshitha et al. (2019 and Chinthala
pudi et al. (2021) in ridge gourd.

The study revealed considerable variability in several
important traits, including sex ratio, number of fruits
per vine, fruit length, number of seeds per fruit, yield
per vine and yield per hectare. Moderate variability
was observed for traits such as internodal length, the
node of first male and female flower appearance, fruit
set, fruit diameter and average fruit weight. Traits
exhibiting both high heritability and high genetic
advance include vine length, sex ratio, number of
fruits per vine, fruit length, fruit diameter, average
fruit weight, yield per plant and yield per hectare.
The combination of high heritability and significant
genetic advance indicates that these traits are
predominantly controlled by additive gene effects.
This genetic architecture allows for effective selection
and improvement of these traits in future breeding
generations using the genotypes evaluated in this
study.
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