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Estimation of heterosis for earliness and yield component traits in ridge gourd

[Luffa acutangula (L.) Roxb.]
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Abstract

The present study aimed to evaluate heterosis for earliness and yield component traits in ridge gourd (Luffa acutangula (L.) Roxb.) using
line x tester mating design. About 24 hybrids were developed by crossing eight lines with three testers and evaluated along with their
11 parents in a randomized block design with three replications during the Kharif 2025 season at Junagadh Agricultural University.
Analysis of variance revealed significant differences among genotypes, indicating the presence of substantial genetic variability for
the traits studied. For fruit yield per vine, standard heterosis over the check variety Pusa Nasdar ranged from -16.24 to 17.83%, with
the hybrid JRG-16-6 x GRG-2 exhibiting the highest positive standard heterosis (17.83%). Among the earliness traits, JRG-16-5 X Pusa
Nasdar recorded the highest desirable standard heterosis for days to 50% flowering (-12.20%), days to appearance first female flower
(-12.38%), and days to first picking (-16.98%). The hybrid JRG-20-5 x GRG-2 showed superior performance for days to first male flower
appearance (-9.56%) and main vine length (31.67%). The results identified promising hybrid combinations with desirable heterosis for
earliness and yield-related traits, which may be utilized in ridge gourd breeding programmes for the development of high-yielding

and early-maturing hybrids.
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Introduction

Ridge gourd (Luffa acutangula (L.) Roxb.) is a member of
the family Cucurbitaceae. It is widely cultivated across
tropical agro-ecological zones worldwide. In India, ridge
gourd cultivation mainly occurs during the summer and
Kharif seasons. The species is a diploid (2n = 2x = 26). It is
also known as “ribbed gourd”, “angular loofah” and “fluted
loofah” as its fruits have about ten prominent longitudinal
ridges. Monoecism is most common sex form; however, a
feral form with hermaphrodite sex known as “Satputia” is
predominantly found in Eastern parts of Uttar Pradesh, Bihar,
Jharkhand and West Bengal (Karmakar et al., 2013). Despite
its wide adaptability, the productivity of ridge gourd remains
relatively low the reason behind this is the absence of early-
maturing and high-yielding hybrids. Earliness is a crucial trait
in vegetable crops, as it ensures early market availability and
higher economic returns. Along with earliness, yield and
yield component traits, such as fruit weight, length of main
vine and fruit girth, are the major determinants of overall
productivity. Therefore, both earliness and yield component
traits need improvement in ridge gourd breeding programs.
Heterosis has been widely exploited to improve yield
component traits in cucurbitaceous crops. The line X tester
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mating design is an effective tool for evaluating heterosis
and combining ability. This method allows breeders to I N . .
identify superior parental lines and cross combinations and .§‘§ _ 0 o & i s §
understand the genetic mechanisms controlling these traits. 288 3 3 3 3 3 =
Keeping these aspects in mind, the investigation aimed -
to estimate heterosis for earliness and yield component 5 N . . N
traits, which identified promising hybrids for improving ‘§ € 2 ﬁ & % *m °
productivity in ridge gourd. == e N - N o e
Materials and Methods §‘ i i £ £
. . . Lo . S = — o o ) By
The experimental material comprised 35 entries, including g 3 S o @ @ &
three testers (Pusa Nasdar, GRG-2 and GARG-1) and eight NG - S A ] Q &
lines (JRG-16-5, JRG-16-6, JRG-17-3, JRG-17-5, JRG-17-9, o
JRG-17-10, JRG-19-5 and JRG-20-5). During Zaid-2025, 24 g 5
hybrid combinations were developed by crossing eight N i £, £ £ -
lines and three testers using a line X tester mating design. 2ES 3 2 2 S N o
The experimental setup included 35 entries, comprising 11
parental lines and 24 hybrids. The experiment was evaluated 5 2
with three replications using a randomized block design at g E - £ £ 3 Y -
the Instructional Farm, Department of Agronomy, College SEE S ut: 2 = o =
of Agriculture, Junagadh Agricultural University, Junagadh, -
during the Kharif-2025 season. Each entry was planted &
at a spacing of 2.0 x 1.0 m (row-to-row X plant-to-plant) ié’ < 32.; % T‘g 5 -
and accommodated 10 plants per plot. Observations were 83 « N o © S =
recorded on five randomly selected competitive plants from
each plot in each replication, and the mean values were - ‘§ S
used for statistical analysis. The study involved analyzing 14 ‘g ° S § 5 % % % %
traits, viz., days to 50% flowering, days to appearance of first o § § g § § g E ﬁ % %
male flower, days to appearance of first female flower, node g
number of first male flower, node number of first female | B4 °
flower, days to first picking, length of main vine (m), number ‘g ° 3 E 5 x x x Y S
of primary branches per vine, number of fruits per vine, fruit b § § ;:E § g ) E § ~ § g
weight (g), length of fruit (cm), girth of fruit (cm), fruit yield g - - g
per vine (kg) and total soluble solids (°Brix). The observations g oY 5
were recorded following the standard procedures for S § 5 % %
evaluation of cucurbitaceous vegetable crops. The amount > :,9; § E ) i i;; ié 2 B
. . . Sl x3aE 2| X \n x N N m 'S
of heterosis was estimated as the percentage increase or T8 8% & a ~ = = = 2o
decrease in F, over the better parent (heterobeltiosis) and g o o E
the standard check (Pusa Nasdar). ANOVA was performed gl g E s ki
following the method of Panse & Sukhatme (1995) to & St s S X 3 2 &
test the significance of differences among genotypes. 5 § §% § E S § < = " 2
Heterobeltiosis was calculated as described by Fonseca and jg " g
Patterson (1968); Heterobeltiosis (%) = [(F1 — Better Parent)/ S § ® g
Better Parent] x 100. Standard heterosis (%) = [(F1 — Standard E 2% £ £ : N 2
Check)/Standard Check] x 100. The significance of heterosis 5 §‘§ E ; E S % g i
was tested using the standard error and t-test procedure % 3
described for heterosis studies. é 2
= e
Results and Discussion Z E
9] - < o ™M o) -
Analysis of variance of the experimental design indicated 2 o~ ” - - ©
significant differences between the genotypes for all the § < 2 §
traits. The mean square due to parents was highly significant f._‘. ° § = @ 8 %
for all traits, indicating the genetic variability among the % § § % g ;§ § é 2
parents. The mean squares were also found significant = v o o a T a R
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for hybrids and parents vs. hybrids for all the characters.
This indicated that the material was advantageous for
studying heterosis and genetic parameters engaged with
the inheritance of different traits (Table 1). The significant
variation observed among parents, hybrids and parents
versus hybrids indicates the presence of substantial genetic
diversity among the parental lines. Such diversity is a
prerequisite for the expression of heterosis, as genetically
divergent parents are more likely to produce superior
hybrids through favorable interactions of alleles. The
significant performance of several crosses further suggests

the involvement of non-additive gene action, including
dominance and over-dominance effects, in the inheritance
of yield and yield-attributing traits.

Inridge gourd, earliness is an advantage for realizing the
possible economicyield within a short time period. The traits
include days to 50% flowering, days to appearance of first
male and female flower, node number of first female flower
and days to first picking which were known as criteria for
earliness. For these traits, negative and significant heterosis
is desirable. In the current research, the cross JRG-16-5 x
Pusa Nasdar demonstrated the most significant negative

Table 2: Per cent heterobeltiosis (HB) and standard heterosis (SH) for days to 50% flowering, days to appearance of first male flower and days to

appearance of first female flower in ridge gourd

Days to appearance of first male Days to appearance of first

Sr.No.  Crosses Days to 50% flowering flower female flower

HB% SH (%) HB (%) SH (%) HB (%) SH (%)
1 JRG-16-5 x Pusa Nasdar -11.57%* -12.2%* -9.31%* -9.31%* -12.3%* -12.38%*
2 JRG-16-5 x GRG-2 -1.20 -4.95%* -3.45 -6.25%% -0.79 -4.39*%
3 JRG-16-5 x GARG-1 -0.18 -6.6%* -0.51 -5.95%* -0.28 -7.24%%
4 JRG-16-6 x Pusa Nasdar -4.96%* -4.96%* -2.08 -2.08 -4.69* -4.69*
5 JRG-16-6 X GRG-2 0.19 -3.62*% 0.79 -2.13 -1.60 -5.18**
6 JRG-16-6 X GARG-1 0.3 -6.15%* 1.8 -3.77 0.45 -6.56**
7 JRG-17-3 x Pusa Nasdar 0.01 -6.22%% -7.53** -7.53** -3.28 -8.68**
8 JRG-17-3 x GRG-2 -0.28 -6.49** -5.63%* -8.36** -2.18 -7.64%*
9 JRG-17-3 X GARG-1 3.05 -3.58 -0.77 -6.2%* 0.28 -6.71**
10 JRG-17-5 x Pusa Nasdar -1.23 -2.24 -2.87 -2.87 -5.35%* -5.35%*
n JRG-17-5 x GRG-2 8.10%* 4.00* 15.6%* 12.25%* 6.70%* 2.82
12 JRG-17-5 x GARG-1 4.18* -2.52 4.28* -1.42 2.78 -4.39*%
13 JRG-17-9 x Pusa Nasdar 13 0.63 2.87 2.87 -1.55 -1.67
14 JRG-17-9 x GRG-2 1.49 -2.36 -1.57 -4.42* -0.19 -3.82%
15 JRG-17-9 X GARG-1 4.22% -2.48 291 271 5.31* -2.04
16 JRG-17-10 x Pusa Nasdar 3.65 -3.19 -3.61 -7.18** -0.53 -6.47%*
17 JRG-17-10 X GRG-2 6.65%* -0.39 1.21 -2.54 3.85 -2.34
18 JRG-17-10 X GARG-1 3.01 -3.78* -1.42 -6.81%* 1.48 -5.61%*
19 JRG-19-5 x Pusa Nasdar 1.4 -1.21 -3.4 -3.4 -2.75 -4.81*
20 JRG-19-5 x GRG-2 5.23** 1.23 1.65 -1.3 3.45 -0.31
21 JRG-19-5 x GARG-1 4.64* -2.09 3.55 2.1 333 -3.88%
22 JRG-20-5 x Pusa Nasdar -7.83** -11.2%* -8.73%* -9.56%* -8.73%* -12.1%*
23 JRG-20-5 X GRG-2 -5.05%* -8.65%* -4.43% -7.2%* -6.03** -9.50%*
24 JRG-20-5 X GARG-1 -3.81 -9.99%* -1.98 -7.34%* -4.35% -11.02**
SEm=+ 1.04 1.04 0.94 0.94 1.01 1.01
Range of heterosis -11.57t0 8.10 122 -9.31to 15.6 -9.56t012.25  -12.38t06.7 123810

to 4.00 2.82

No. of crosses with significant and 1 5 i 6 19

desirable heterosis

HB = heterobeltiosis and SH = standard heterosis (Pusa Nasdar)
* ** Significant at 5% and 1% levels, respectively
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standard heterosis for both days to 50% flowering (-12.20%)
and days to appearance of first female flower (-12.38%).
Meanwhile, JRG-20-5 x Pusa Nasdar recorded the highest
negative heterosis for the days to appearance of first male
flower (-9.56%). Across these three flowering traits total 12,
12 and 19 hybrids exhibited significant negative standard
heterosis, respectively (Table 2). These results are similar
to those of Narasannavar et al. (2014), Malve et al. (2020),
Viradiya et al. (2023) and Tejashwini et al. (2025). Regarding
the node position of the first female flower, six hybrids
outperformed both the better parent and the standard
check. The hybrid JRG-17-3 X GRG-2 (-21.06 and -26.01%,

respectively) outperformed the maximum negative standard
heterosis and heterobeltiosis in a desirable direction for this
trait. In the case of days to first picking, eight crosses showed
significant negative heterosis over the better parent and
twenty-two crosses exhibited significant negative heterosis
over the standard check. The hybrid JRG-16-5 X Pusa Nasdar
(-16.98 and -15.38%, respectively) exhibited maximum
negative standard heterosis and heterobeltiosis for days to
first picking (Table 3). The results are in conformity to those
of Naransannavar et al. (2014), Sarkar et al. (2015), Singh et
al. (2017), Chittora et al. (2018), Malve et al. (2020), Bhalerao
etal. (2022), Sharma et al. (2024) and Tejashwini et al. (2025)

Table 3: Per cent heterobeltiosis (HB) and standard heterosis (SH) for node number of first male flower, node number of first female flower and

days to first picking in ridge gourd

Node number of first Node number of first Days to first picking
Sr.No.  Crosses male flower female flower

HB (%) SH (%) HB% SH (%) HB (%) SH (%)
1 JRG-16-5 x Pusa Nasdar -25.78%* -25.9%* -16.55** -16.5%* -15.3%* -16.9%*
2 JRG-16-5 X GRG-2 -18.21** -18.3*%* -16.37** -12.5%* -6.59%* -9.51%*
3 JRG-16-5 X GARG-1 -9.56 -9.70 -4.83 -6.02 -4.77% -9.46%*
4 JRG-16-6 x Pusa Nasdar 15.97** 15.97** 11.41%* 11.41%* -10.7** -10.79**
5 JRG-16-6 x GRG-2 -0.67 2.22 -4.33 2.07 -6.15%* -9.08**
6 JRG-16-6 X GARG-1 -12.57* -4.89 4.67 3.37 -6.03** -10.66**
7 JRG-17-3 x Pusa Nasdar -26.54%* -32.5%* -14.26** -14.2%* -3.74 -10.34%*
8 JRG-17-3 X GRG-2 -8.32 -15.8%* -26.01** -21.0%* -4.66* -11.2%*
9 JRG-17-3 X GARG-1 -9.98 -17.3** -15.86** -16.9%* -2.05 -8.76**
10 JRG-17-5 x Pusa Nasdar -5.81 -5.81 -1.97 -1.97 -5.02%* -6.91**
11 JRG-17-5 X GRG-2 4.97 8.02 19.54%* 27.54** 335 0.12
12 JRG-17-5 X GARG-1 -13.31* -6.95 3.68 2.39 -3.06 -7.84%*
13 JRG-17-9 x Pusa Nasdar -7.10 -7.10 19.87** 19.87** -2.22 -3.84%
14 JRG-17-9 x GRG-2 -12.4% -9.85 6.81 13.95%* -1.15 -4.24%
15 JRG-17-9 X GARG-1 -14.68** -7.18 -4.67 -5.86 -0.34 -5.26%*
16 JRG-17-10 x Pusa Nasdar -15.36%* -15.3** -4.29 -5.08 -0.48 -6.71**
17 JRG-17-10 X GRG-2 -5.37 -2.98 20.08** 19.09%* 2.76 -3.67*
18 JRG-17-10 X GARG-1 -20.34%* -18.3** 4.62 3.32 1.83 -4.54*
19 JRG-19-5 x Pusa Nasdar -10.62 -10.62 8.51* 8.51* -2.17 -5.72%*
20 JRG-19-5 X GRG-2 -10.10 -7.49 -1.51 5.08 2.12 -1.58
21 JRG-19-5 X GARG-1 -13.41%* -5.81 10.45* 9.08* 0.6 -4.35%
22 JRG-20-5 x Pusa Nasdar -23.99** -23.9%* -10.53** -10.5%* -2.78 -9.28**
23 JRG-20-5 x GRG-2 -10.99* -8.40 18.46** 22.82%* -24 -8.93**
24 JRG-20-5 X GARG-1 0.59 3.51 10.66** 9.28* -3.56 -10.01**
S.Em = 0.24 0.24 0.25 0.25 1.21 1.21
Range of heterosis 12569574 to -13529574 to -22060(;1 to _2271 5(16 to -15.38t02.7 -(1)6129 8to
No. of crosses with significant and 12 8 6 6 3 2

desirable heterosis

HB = heterobeltiosis and SH = standard heterosis (Pusa Nasdar)
¥, ** Significant at 5 and 1% levels, respectively
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Table 4: Per cent heterobeltiosis (HB) and standard heterosis (SH) for length of main vine (m), number of fruits per vine and fruit weight (g) in

ridge gourd
Length of main vine (m) No. of fruits per vine Fruit weight (g)
Sr. No. Crosses
HB% SH (%) HB% SH (%) HB (%) SH (%)
1 JRG-16-5 x Pusa Nasdar -41.62%* -41.6%* 1.68 1.68 2.82 2.82
2 JRG-16-5 x GRG-2 -36.07*%* -18.48%* 16.92** 10.72% -16.77%* -8.14%*
3 JRG-16-5 x GARG-1 -41.68%* -43.45%* 10.43* -3.09 -12.14%* -10.64**
4 JRG-16-6 x Pusa Nasdar 0.41 0.41 3.9 3.9 15.66** 15.66**
5 JRG-16-6 x GRG-2 -14.01%* 9.64 11.09*% 5.2 2.78 13.43%*
6 JRG-16-6 x GARG-1 -13.95% -17.36%* 25.03** 222 6.14** 7.96**
7 JRG-17-3 x Pusa Nasdar -12.19* -0.51 -4.42 -0.54 -1.68 7.48%*
8 JRG-17-3 x GRG-2 -3.66 22.84%* -0.68 3.36 -2.89 7.18**
9 JRG-17-3 x GARG-1 7.71 22.03** -0.1 3.95 -13.96%* -5.95%
10 JRG-17-5 x Pusa Nasdar -25.6%* -11.47% 9.96* 9.96* 8.16** 8.35%*
1 JRG-17-5 x GRG-2 -39.49%* -22.84%* -0.8 -6.06 -31.12%* -23.98**
12 JRG-17-5 x GARG-1 -28.33*%* -14.72% -2.06 -7.31 -15.42%* -13.97*%*
13 JRG-17-9 x Pusa Nasdar -34.1%* -33.1%* -4.28 -4.28 -20.38** -11.96**
14 JRG-17-9 X GRG-2 -23.49%* -2.44 -3.6 -5.68 -4.48* 5.62*
15 JRG-17-9 x GARG-1 19.70%* 21.52%* -14%* -15.8%* -30.9%* -23.59*%*
16 JRG-17-10 x Pusa Nasdar -23.43%** -16.0%* -7.96 -6.12 -22.93%* -12.92%*
17 JRG-17-10 x GRG-2 -24.92%* -4.26 -8.97* -7.15 -30.96** -22%¥
18 JRG-17-10 X GARG-1 333 13.3* -23.5%* -21.9%* -19.76%* -9.34%*
19 JRG-19-5 x Pusa Nasdar -30.44%* -29.2%* 1.62 1.62 -3.52 -3.52
20 JRG-19-5 x GRG-2 0.01 27.51%* 19.84** 13.48%* -21.21%* -13.04**
21 JRG-19-5 x GARG-1 22.55%* 24.67%* -3.55 -10.34* -28.12%* -26.89%*
22 JRG-20-5 x Pusa Nasdar -31.76%* -17.7%* 5.83 12.13%* -4.87*% -4.87*
23 JRG-20-5 X GRG-2 3.26 31.68** 9.81* 16.35%* -4.11* 5.83*
24 JRG-20-5 x GARG-1 5.14 26.7** -6.03 -0.43 -12.38%* -10.88**
SEm=+ 0.18 0.18 0.27 0.27 24.99 24.99
Range of heterosis -41.67 to -43.45 to -23.51to -21.98 to -31.12to -26.89 to
22.55 31.68 25.03 16.35 15.65 15.66
No. of crosses with significant and 5 8 7 5 3 8

desirable heterosis

HB = heterobeltiosis and SH = standard heterosis (Pusa Nasdar)
*, ** Significant at 5 and 1% levels, respectively

The superior performance of JRG-16-5 x Pusa Nasdar for
flowering and picking-related traits may be attributed to
favorable gene complementation between the parents and
the accumulation of dominant alleles governing earliness.
The expression of significant negative heterosis for these
traits suggests that genes promoting early flowering and
early harvest were dominant in nature. Such hybrids could
therefore be useful for developing early maturing cultivars
capable of providing quicker economic returns to farmers.

Current research involving 24 crosses, standard heterosis
for the length of main vine varied from -43.45% (JRG-16-5
X GARG-1) to 31.68% (JRG-20-5 x GRG-2). Hybrid JRG-20-5
X GRG-2 (31.68%) exhibited the highest heterosis over
the standard check (Pusa Nasdar) (Table 1). Regarding
the number of fruits per vine, seven hybrids exceeded
their better parent and five hybrids outperformed the
standard check (Table 4). The highest standard heterosis
and heterobeltiosis for the number of fruits per vine were
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recorded in JRG-20-5 x GRG-2 (16.35%) and JRG-16-6 x
GARG-1 (25.03%), respectively. Similar findings align with
previous research by Niyaria and Bhalala (2001), Sarkar et al.
(2015) and Tejashwini et al. (2025). Fruit weight also showed
improvement, with three crosses over the better parent
and eight crosses over the standard check. The maximum
positive standard heterosis for this trait was observed in
hybrid JRG-16-6 x Pusa Nasdar (15.66%), followed by JRG-
16-6 X GRG-2 (13.43%) (Table 4). For fruit girth, 12 hybrids
exhibited significant standard heterosis in the positive
direction, while significant heterobeltiosis in the positive
direction for fruit weight was depicted by six hybrids, with a

range varying from 0.15% (JRG-19-5 X GRG-2) to 32.32% (JRG-
17-9 X GARG-1). Cross JRG-17-9 X GARG-1 showed the highest
and significant value (32.32%) of standard heterosis in the
desirable direction, followed by JRG-20-5 x GRG-2 (Table 5).
These results are in conformity with the findings of Karmakar
etal. (2014), Naransannavar et al. (2014), Poshiya et al. (2015),
Srikanth et al. (2020), Nagadevi et al. (2022) and Sharma et
al. (2024) The enhanced performance of hybrids such as
JRG-20-5 X GRG-2 and JRG-16-6 x Pusa Nasdar forimportant
yield components may be attributed to greater genetic
divergence and favorable combining ability of the parental
lines involved. The manifestation of positive heterosis for

Table 5: Percent heterobeltiosis (HB) and standard heterosis (SH) for fruit girth (g) and fruit yield per vine (kg) in ridge gourd

Fruit girth (cm) Fruit yield per vine (kg)
Sr. No. Crosses

HB% SH (%) HB (%) SH (%)
1 JRG-16-5 x Pusa Nasdar -0.85 6.6 9.55% 9.55%
2 JRG-16-5 X GRG-2 -8.67% 413 5.31 7.32
3 JRG-16-5 x GARG-1 -4.18 5.54 7.28* 8.96*
4 JRG-16-6 x Pusa Nasdar 5.25 17.54%* 11.15%* 11.15%*
5 JRG-16-6 X GRG-2 1.75 16.01** 15.62%* 17.83**
6 JRG-16-6 X GARG-1 1.13 12.93** 0.32 0.96
7 JRG-17-3 x Pusa Nasdar 1.49 13.55%* -13.6%* -2.87
8 JRG-17-3 x GRG-2 -1.72 12.05** -7.37% 4.1
9 JRG-17-3 x GARG-1 2.86 15.07** -12.75%* -1.91
10 JRG-17-5 x Pusa Nasdar 23.46%* 23.46** -7.95% 3.18
11 JRG-17-5 x GRG-2 -7.07* 5.95 -6.82* 4.46
12 JRG-17-5 x GARG-1 11.45%* 22.76** -14.2%* -3.82
13 JRG-17-9 x Pusa Nasdar 10.22%* 13.87%* 1.74 11.78%*
14 JRG-17-9 X GRG-2 -5.76 7.45 -9.28%* -0.32
15 JRG-17-9 X GARG-1 20.13%** 32.32%* -23.77** -16.24**
16 JRG-17-10 X Pusa Nasdar 0.02 21.14%* -7.55% -2.55
17 JRG-17-10 x GRG-2 -12.01** 6.57 -16.31%* -11.78**
18 JRG-17-10 X GARG-1 -11.69%* 6.95 -12.99%* -8.28%
19 JRG-19-5 x Pusa Nasdar -4.27 2.64 -12.07%* -9.55%
20 JRG-19-5 X GRG-2 -12.17%* 0.15 -11.46%* -8.92%
21 JRG-19-5 x GARG-1 -7.11* 232 -15.79%* -13.38**
22 JRG-20-5 x Pusa Nasdar 9.88** 20.03** -11.71%* -1.59
23 JRG-20-5 X GRG-2 11.06** 26.63** 10.14%* 12.74%*
24 JRG-20-5 x GARG-1 -1.14 8.89% -10** 0.32
SEmz+ 0.43 0.43 0.04 0.04
Range of heterosis -12.17 to 23.46 0.15t032.32 -23.77 t0 15.62 -16.24t0 17.83
No. of crosses with significant and desirable heterosis 6 12 5 6

HB = heterobeltiosis and SH = standard heterosis (Pusa Nasdar)
* ** Significant at 5 and 1% levels, respectively
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fruit number, fruit weight and fruit girth suggests the
operation of dominance and possible over-dominance
gene action. The superior expression of these traits in the
F, generation indicates the presence of complementary
alleles contributing to improved productivity. Grafius
(1959) suggested that the heterosis for fruit yield was
affected by heterosis for the individual yield components
or due to the multiplicative effects of partial dominance
of yield component traits. Accordingly, the high heterotic
response observed in hybrids JRG-16-6 x GRG-2 and JRG-20-5
x GRG-2 may be attributed to the cumulative improvement of
several component traits such as fruit number, fruit size and
vine vigor. The simultaneous enhancement of these traits
indicates favorable gene interactions and efficient expression
of heterotic effects in these hybrids. In this study, six hybrids
showed statistically significant positive standard heterosis
for fruit yield per vine relative to the check “Pusa Nasdar”,
including JRG-16-6 x GRG-2 (17.83%) and JRG-20-5 X GRG-2
(12.74%).

When evaluated against the better parent, five
hybrids displayed significant positive heterosis ranging
from —23.77% to 15.62% (JRG-16-6 x GRG-2) (Table 4). A
significant amount of heterosis for fruit yield was also
studied by Reddy et al. (2013), Karmakar et al. (2014),
Naransannavar et al. (2014a), Poshiya et al. (2015), Bairwa et
al. (2017), Wakale et al. (2018), Malve et al. (2020), Nagadevi
et al. (2022) and Bhumika et al. (2025). The promising
performance of these hybrids suggests their potential
utility in future hybrid breeding programmes and warrants
further investigation through combining ability and gene
action studies. In this study, six hybrids showed statistically
significant positive standard heterosis for fruit yield per
vine relative to the check “Pusa Nasdar”, including JRG-16-6
X GRG-2 (17.83%) and JRG-20-5 x GRG-2 (12.74%). When
evaluated against the better parent, five hybrids displayed
significant positive heterosis ranging from —23.77% to
15.62% (JRG-16-6 X GRG-2) (Table 4). A significant amount
of heterosis for fruit yield was also studied by Reddy et al.
(2013), Karmakar et al. (2014), Naransannavar et al. (2014a),
Poshiya et al. (2015), Bairwa et al. (2017), Wakale et al. (2018),
Malve et al. (2020), Nagadevi et al. (2022) and Bhumika
et al. (2025). For most yield component traits positive
relative heterosis, indicates that the genes with positive
effects were dominant. For most yield component traits,
positive relative heterosis indicated the predominance of
dominant genes with favorable effects on yield expression.
Conversely, the negative heterosis observed for earliness
traits suggested the action of dominant alleles promoting
earlier flowering and harvesting. These findings collectively
indicate the importance of non-additive gene action in the
inheritance of both yield and earliness traits and support
the exploitation of heterosis breeding for the development
of superior ridge gourd hybrids.

Conclusion

The crosses JRG-16-6 x GRG-2 and JRG-20-5 x GRG-2
recorded the highest significant standard heterosis for fruit
yield and also exhibited consistently positive heterosis for
several desirable yield-contributing traits. For early maturity,
the hybrids JRG-16-5 x Pusa Nasdar and JRG-20-5 x GRG-2
performed best for one or more earliness-related traits.
Among all the hybrids, JRG-20-5 x GRG-2 emerged as a
superior all-round performer by combining earliness with
enhanced yield and yield-attributing characters. These
results indicate the potential of these hybrids forimproving
ridge gourd productivity; however, the findings are based
on evaluation during a single season and at a single location.
Therefore, the promising hybrids identified in the present
study should be further evaluated through multi-location
and multi-season trials to confirm their stability and
adaptability before commercial exploitation. In addition,
these hybrids may serve as valuable genetic material for
future hybrid development and breeding programmes
aimed at improving yield and earliness in ridge gourd.
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-

IR

AT 31T 1 3e%4 s (Luffa acutangula (L.) Roxb.) & 31T (earliness) T 3UST Ued AefoT & folq Gert fert o1 3reaa
AT T | 3776 TSI U4 Wi CEed ol alTeH X o&ex fafd gRI UR & 24 ¥a (hybrids) faefea fang 719 | 37 et 7a 3e 11 ifsrsiraast
T e WIH-2025 % GRIF SANTE FY fagfammer # arefe sdfe fesiga (RBD) & i qRigiRa 3 g famar man | fafderar 3
foreetyoT & Siiierew % d Aee@quT 3faX T 7Y, Sit STaTRieh [T 1 gRiid & | et 3ust Wit 3 % foiy, Hies e =ifae -16.24%
T 17.83% T (I o a1 TEGR ! gea1 7) Urg 7%, f98H JRG-16-6 x GRG-2 (17.83% ) Gk A TafaIeh ATeh ¥ fert e
fomam | araT egont o fei, JRG-16-5 X T6T TEGR U G99 U 7T, fSaH 50% e 314 o o (-12.20%), T H1e] Tl 37 &
T3 (-12.38%) T T TRTE & TG (-16.98%) H Iewra-1a HI gsi &l 718 | 3fad:, JRG-20-5 X GRG-2 & 3T U4 IUST 9edhi
& forq 91m ura 77, fores Tem AR el 1A & T3 (-9.56%) 791 I8 9 ol oaTs (31.67%) H IR g1 74T |



