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Abstract

The present investigation detected unique genotypes of
ridge gourd for development of high yielding hybrids in
respect of general and specific combining ability with
heterosis over better parent as well as economic parent.
With the aim of recognizing both the phenomenon, 10
quantitative characters for yield and its component traits
was examined in 28 hybrids derived from a 8 x § diallel mating
design excluding reciprocals. The best three parents
identified as promising general combiner were PRG 117, PRG
131 and PRG 132 for earliness, vegetative and yield
characters. For earliness, vegetative and fruit characters,
number of fruits per plant, fruit yield per plant and total fruit
yield the crosses like PRG 131 x PRG 132, PCPGR 7256 x
PRG 117, PRG 117 x PRG 7 and PRG 132 x PRG 120 were best
specific combiners. Regarding fruiting traits PRG 131 x PRG
120, PRG 131 x PRG 132 and PRG 132 x PRG 120 showed
highest heterobeltiosis and standard heterosis. For fruit
yield the crosses PRG 131 x PRG 132 showed the highest
heterobeltiosis and standard heterosis followed by PRG 132
x PRG 7 and PRG 131 x PRG 137 respectively.

Keywords: Ridge gourd, GCA, SCA, heterosis, diallel
analysis

Introduction

Ridge gourd [Luffa acutangula (Roxb.) L.], 2n=2x=26,
the imperative cucurbit is one of the least expensive
vegetables to produce (Brown et al. 2005). The Luffa is
an essentially old world genus, consisting of two
cultivated (Luffa acutangula and Luffa cylindrica) and
two wild species (Luffa graveolens and Luffa echinata).
However, an ancestral form known as “Satputia” found
in Bihar (India), which is hermaphrodite in sex with
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smooth surface, cluster in bearing and was given a
separate taxonomic status as L. hermaphrodita (Karmakar
etal. 2014). The fruits are 15-30 cm long with prominent
ribbed and rough skin. Hence, it is popularly known as
ribbed gourd or angled gourd or silky gourd or angled
loofah. Hermaphrodite lines have enormous potential to
improve plant architecture, earliness and yield traits in
monoecious ridge gourd (Karmakar et al. 2014). Beside,
hermaphrodite inbreds also provide opportunity to
improve nutritional quality in term of mineral and
antioxidant content in ridge gourd (Karmakar et al. 2013
and Karmakar et al. 2013). In spite of wide range of
variability for yield, fruit characters and maturity in this
crop, very little improvement work has been carried out
till date. Ridge gourd, being predominantly monoecious
and cross pollinated crop provide ample scope for
utilization of the hybrid vigour. Single fruit of this
vegetable gives large number of seeds and the cost of F,
seed production is lower in comparison to other
cucurbitaceous vegetables. The speedy genetic
improvement requires assessment of genetic variability
and exploitation of heterosis. In order to make an
effective improvement in economically important
characters, F, hybrid breeding is prominent among all
the progressive methods. For development of promising
F, hybrids, the identification of genetically superior plants
is an important pre-requisite. The analysis of combining
ability helps in selecting suitable genotypes as parents
for hybridization and estimates the combining ability
effect to select desirable parents and crosses for further
exploitation (Sprague and Tatum 1942; Munshi and
Verma 1999). Diallel analysis is widely used to estimate
combining ability effects of the parents and the crosses
(Griffing 1956b). It is the most balanced and systemic
experimental design to examine continuous variation and
used to estimate GCA and SCA, which play an important
role in control of yield-related components (Virk 1988).
Thus, a prompt improvement can be achieved by
assembling the genetic variability locating the best
combiners and exploiting heterosis. Hybrids under
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optimum crop production and protection management
give economically more yield than the improved varieties
and also provide, uniform size, earliness, better keeping
quality and resistance to biotic and abiotic stresses
(Kalloo et al. 2001). Therefore, this investigation was
intended to search novel genotypes of ridge gourd in
order to develop high yielding hybrids.

Materials and Methods

The experimental material consisted of 8 parental lines
of ridge gourd, in which 7 lines [ PRG 117, PRG 142,
PRG 131, PRG 137, PRG 132, PRG 120 and PRG
7(Pant Torai 1)] were monoecious and 1(PCPGR 7256)
was hermaphrodite in nature. Their 28 F s had been
developed by crossing them in diallel fashion excluding
reciprocals. The seeds of parental lines were obtained
from Vegetable Research Centre, G.B.P.U.A&T.,
Pantnagar, India. Twenty eight F, crosses along with
parents were evaluated in open field condition for
heterosis and combining ability analysis in a Randomized
Block Design with three replications. Ten quantitative
characters (days to first female flower, node number to
first female flower, vine length, number of primary
branches, days taken to I** fruit harvesting, number of
fruits per plant, fruit length, fruit weight, fruit yield per
plant and total fruit yield) were scored on the individual
genotype in this experiment. Five plants were randomly
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selected from all genotypes in each replication for
recording of observations for all the plant traits. The
spacing between the rows was kept 3.5 m while within
the row it was 0.6 m. The mean values were used for
estimating the combining ability according to Griffing
(1956a) model I, method II, which was a fixed effect
model. Heterosis was calculated as the percentage of
F’s performance in the favourable direction over the
better parent and economic or standard or check parent
as suggested by Hayes et al. (1955). For calculation of
the standard heterosis the genotype PRG 7(Pant Torai
1) was taken as the standard parent. Statistical analysis
was performed using Microsoft Excel (2007) and
INDOSTAT software.

Results and Discussion

Analysis of variance for combining ability: The
general combining ability (gca) and specific combining
ability (sca) mean squares calculated from the eight
parental lines and twenty eight hybrids using Griffing’s
Method 2 and Model I are presented in Table 1. The
gca mean squares were highly significant for all
characters except number of primary branches, which
is significant at 5 percent level of significance. The mean
squares due to sca were highly significant for all the
quantitative traits. The results revealed that the
genotypes showed adequate amount of variation for all

Table 1: Analysis of variance for combining ability for various quantitative characters in ridge gourd

Sources of Variation GCA SCA Error
Degrees of freedom 7 28 70

1. Days to first female flower 16.83%* 4.62%%* 0.45

2. Node number to first female flower 3.94%* 3.56%* 0.21

3. Vine length (m) 1.66** 0.49%* 0.01

4. Number of primary branches 0.29% 0.45%* 0.10

5. Days taken to I fruit harvesting 10.88** 4.81%* 0.37

6. Number of fruits per plant 23.27%%* 4.57** 0.10

7. Fruit length (cm) 112.30%* 9.71%* 0.09

8. Fruit weight (g) 8265.44** 349.48** 3.72

9. Fruit yield per plant (g) 1596787.38** 193039.11%* 2598.49
10. Total fruit yield (q/ha) 3620.84%** 436.95%* 5.88

* Significant at 0.05 levels of probability; ** Significant at 0.01 levels of probability
Table 2: Estimates of general combining ability effects of parents for different quantitative traits in ridge gourd

Parents Daysto Node number  Vine Number of Days taken Number of Fruit length Fruit weight Fruityield  Total fruit

first female to first female length (m) primary to " fruit  fruits per (cm) (2 per plant  yield (g/ha)
flower flower branches  harvesting plant (g)

PCPGR 7256  2.73** -0.26 -0.10%* -0.18 2.09%** -0.06 -5.88%* -40.50**%  -524.19*%*%  -24.98%*
PRG 117 -1.70%* 0.54** -0.12%* 0.22%* -1.41%* -1.16%* -1.10%* -23.93*%%  -401.07**  -19.12%*
PRG 142 -0.57%%* -1.13%* -0.44%* -0.04 -0.24 -0.65%* -2.03%* -19.40**%  -288.66**  -13.76%*
PRG 131 0.30 0.77%* 0.83%* 0.26%* 0.02 3.50%* 2.87%* 8.17%* 609.01** 28.98%*
PRG 137 -0.70%* -0.49%* -0.09** -0.14 -0.71%* 0.50%* -1 12%* 9.70%* 157.41%* 7.48%*
PRG 132 0.53%* 0.41%* 0.38%* 0.09 0.66** -1.23%* 5.17%* 54.03*%*  450.67** 21.44%*
PRG 120 -0.47* -0.16 -0.28** -0.14 -0.51%* -0.67** 1.39%* 10.70%* 1.15 0.11
PRG 7 -0.13 0.31%* -0.17%* -0.08 0.09 -0.23* 0.70%* 1.23* -4.32 -0.15
SE (gi) 0.69 0.47 0.1 0.33 0.63 0.33 0.31 2 52.77 2.51

* Significant at 0.05 levels of probability; ** Significant at 0.01

levels of probability
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the characters. For parents as well as crosses significant
variation was present for all the traits indicating both
additive and non additive variances. Similar findings were
reported by Rao et al. (2000) in ridge gourd.

General combining ability effects: The estimates of
gca effects of eight parental lines for all the ten
quantitative characters are presented in Table 2. It would
be imperative to mention here that for the traits days to
first female flower, node number to first female flower
and days taken to I fruit harvesting, the negative gca
and sca effects were considered to be desirable, as it
indicates earliness. The parents identified as promising
general combiner were PRG 131 for five characters
(vine length, number of primary branches, number of
fruits per plant, fruit yield per plant and total fruit yield),
PRG 132 for two characters (fruit length and fruit
weight) and PRG 117 was good combiner for days to
first female flower and days taken to I* fruit harvesting.
PRG 142 was a good combiner for only the trait node

number to first female flower. The combining ability
variances showed that both additive and non additive
gene actions were involved in the expression of all the
characters under study. However, the additive gene
action was preponderant for most of the traits. These
results were in conformity with Zhang et al. (2008);
Karmakar et al. (2014) and Tyagi et al. (2010).
Considering the above results, it may be concluded that
there was predominant role of additive gene action in
the inheritance of most of the traits, so for improving
of yield and other traits, the conventional breeding
methods may be efficient in capitalizing the available
genetic variability in ridge gourd.

Specific combining ability effects: The sca effects
of crosses for all ten characters are given in Table 3. In
present study none of the cross combinations was found
to be good specific combiner for all the characters. For
earliness (days to first female flower, node number to
first female flower and days to first fruit harvest) PCPGR

Table 3: Estimates of specific combining ability effects of crosses for different traits of ridge gourd

Cross Days to first Node number Vine No. of  Daystaken Number of Fruit length Fruit weight Fruityield Total fruit
Number female flower to I" female length (m) primary  to I fruit  fruits per (cm) (g) per plant (g)  yield
flower branches harvesting plant (q/ha)
C, 2.60%* 2.17%* 1.54%* 0.76* 2.27%* 0.67* -0.81%* -9.60%** -78.63 -3.73
C; 5.80%* -4.16%* -0.30%* 1.02%* 6.44%* 0.49 -0.56%* -1.14 -4.30 -0.19
Cs -2.07%* 0.94* 1.03** -0.61%* -0.16 1.01%** -0.30 31.30%* 468.49%*  22.32%*
Cy -1.40%* 4.54%%* -0.51%*  -0.88%* -1.10 0.827%* 0.72%* -17.57%%  -168.37**  -8.00%*
Cs -1.64* -1.70%* 0.727%%* 0.22 -1.13%* 0.01 -0.15 -0.90 54.63 2.62
Cs 0.03 0.20 -0.11 -0.21 1.04 1.25%* 0.95%* -1.24 63.09 295
C; -0.97 -1.26%* 0.10 0.06 -0.23 -1.39%* -0.96%* 22.56%* 116.62* 5.50*
Cs =177 0.04 -0.58** 0.62* -0.73 -1.21%* -1.63%* -2.04 -161.09**  -7.65%*
Co -1.30%* -3.20%* -0.58** 0.32 -0.33 1.64%* 1.54%%* 18.40** 348.37**  16.61%*
Cio -0.64 -2.60%* 0.10 0.72%* 0.07 1.52%* -1.31%* -11.80%* -14.89 -0.70
Cy -1.87%* -1.16%* 0.00 -0.84%* -2.30%* -0.22 0.84** 4.20%* -34.49 -1.63
Ciz -0.54 0.07 0.79%* -0.28 -1.46* 0.95%* -0.84%* 19.86** 362.51%*  17.21%*
Cis -0.54 -0.06 -0.12 -0.68* -1.73%* 1.64%* 5.21%* 8.00%* 237.43%* 11.25%*
Cis =177 0.80 -0.47%* -0.74%* -2.50%* 1.06** 4.93%* 16.20** 266.83%*  12.72%*
Cis -0.77 -1.26%* 0.13 0.32 -1.43%* 2.07** 0.60* 25.00%* 605.17**  28.84%*
Cis -2.00%* 0.84 -0.21* -0.24 -2.46%* 0.13 4.26%* -24.67%%  -278.29%*  -13.24%*
Cyy -0.34 -0.26 -0.28** -0.01 -0.96 0.37 4.40** 11.33%%* 192.43%%* 9.10%*
Cis 0.00 -0.06 0.31%* -0.08 -0.56 1.46%* -1.89%* -0.20 113.83* 5.36*
Cio -0.64 -0.83 0.55%* 0.02 -0.70 1.19%* 1.38%* -0.57 216.97**  10.35%*
Cao -3.20%* -1.40%* 0.53%%* 0.79* -3.06%** 4.72%* 3.15%* -7.24%%* 944.77**  45.01%*
Ca 0.46 -0.16 -0.90** -0.31 0.77 1.82%* 1.82%* -11.57%* 116.83* 5.51*
Cx -0.20 0.04 0.44%* 0.62* 0.84 0.05 -0.74%* -9.77* -185.65%*  -8.90%*
Cas 3.80%* 2.20%* -0.64%* -0.14 3.67%* -2.94%%* 4.14%* 20.90%*  -292.36%*  -13.90%*
Cos 1.80%* -0.56 -0.63**  -0.91%* 0.84 1.43%* -2.89%* -0.44 254.90%*  12.08%*
Cas -0.87 1.64%* 1.03** 0.02 -0.76 0.32 2.42%%* 2.03 96.49* 4.54%*
Cas -0.77 -0.80 0.27** 1.86%* -0.20 -1.64%* 0.81%* 32.56%* -2.90 -0.19
Cy; 1.23 0.07 -0.62%* -0.21 0.87 2.25%%* -0.95%* 30.03%* 833.49%*  39.63**
Cos 0.23 1.30%** -0.71%* 0.36 0.70 -1.78%* 1.12%* -8.97** -332.38**  -15.24%*
SE (Sij) 1.68 1.15 0.23 0.80 1.53 0.81 0.76 4.84 128.07 6.09

*Significant at 0.05 level of probability; ** Significant at 0.01 level of probability

Note: C,=PCPGR 7256 x PRG 117, C,=PCPGR 7256 x PRG 142, C, = PCPGR 7256 x PRG 131, C,= PCPGR 7256 x PRG 137, C,= PCPGR
7256 x PRG 132, C;= PCPGR 7256 x PRG 120, C,=PCPGR 7256 x PRG 7, C,=PRG 117 x PRG 142, C,=PRG 117 x PRG 131, C, | =PRG
117 x PRG 137, C,, =PRG 117 x PRG 132, C,,=PRG 117 x PRG 120, C ;= PRG 117 x PRG 7, C,, = PRG 142 x PRG 131, C, = PRG 142
xPRG 137, C,,=PRG 142 x PRG 132, C |, =PRG 142 x PRG 120, C =PRG 142 x PRG 7, C ;= PRG 131 x PRG 137, C, = PRG 131 x PRG
132,C, =PRG 131 x PRG 120, C,, =PRG 131 x PRG 7, C,, = PRG 137 x PRG 132, C,,= PRG 137 x PRG 120, C,; =PRG 137 x PRG 7, C,
= PRG 132 x PRG 120, C,,= PRG 132 x PRG 7, C,; = PRG 120 x PRG 7
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7256 x PRG 142 and PRG 131 x PRG 132 proved to
be good specific combiner. For vegetative character
(vine length and number of primary branches) PCPGR
7256 x PRG 117 and PRG 132 x PRG 120 emerged as
good specific combiner. For fruit character (fruit length
and fruit weight) PRG 117 x PRG 7 and PRG 132 x
PRG 120 were promising specific combiner. For
number of fruits per plant, fruit yield per plant and total
fruit yield the crosses like PRG 131 x PRG 132 followed
by PRG 132 x PRG 7 and PRG 142 x PRG 137 were
best three specific combiners. These three hybrids are
also noted for having significantly higher sca effects
for yield contributing characters like days to first female
flower, number of primary branches, days taken to first
fruit harvesting, number of fruits per plant and fruit
weight which concluded in higher total yield. In the
present study best general and specific combiners
identified in respect of different quantitative traits on
the basis of estimates of gca and sca have been
presented in Table 4. The crosses showing sca effects
involving parent with good gca could be exploited as F,
hybrid breeding. however, if a cross having high sca
has one of its parent as good general combiner and other
as poor or average combiner, such crosses are likely to
give some segregants, only if additive genetic system is
present in a good general combiner and epistatic effects
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in the cross act in the same direction so as to maximize
the desirable expression of the character in consideration
(Whitehouse et al. 1958; Lonnquist and Gardner 1961).
Maximum F, hybrids exhibiting significant sca effects,
showed high amount of heterosis for various characters.
In many of these hybrids, non additive gene action was
involved for almost all the characters. These results are
in conformity with the report of Sirohi and Choudhary
(1978) in bitter gourd. Inridge gourd, Shaha et al. (1999)
found significant high sca effect for most of the
characters in several cross combinations. The results
of the present study are in agreement with findings of
Vashisht et al. (2010) who reported that the components
of variance for sca were higher than those of gca for
most of the characters. In the present study, the gca
and sca effects were highly significant for all the
character studied which indicated that both additive and
non additive gene actions were important in the
inheritance of these characters. Therefore, in
improvement of these traits, both selection and heterosis
methods of breeding can be adopted. The crosses which
showed high sca effects can be best utilized in heterosis
breeding and the response to selection is expected to be
the best in the crosses involving parents having high
gca effects.

Table 4: Three best general combiner and specific combiner for different traits

Traits Parents

Crosses

1. Days to first female flower PRG 117 (-1.70)
PRG 137 (-0.70)
PRG 142 (-0.57)
2. Node number to first female flower PRG 142 (-1.13)
PRG 137 (-0.49)
3. Vine length (m) PRG 131 (0.83)
PRG 132 (0.38)
4. Number of primary branches PRG 131 (0.26)
PRG 117 (0.22)
5. Days taken to I* fruit harvesting ~ PRG 117 (-1.41)
PRG 137 (-0.71)
PRG 120 (-0.51)
PRG 131 (3.50)
PRG 137 (0.50)

6. Number of fruits per plant

7. Fruit length (cm) PRG 132 (5.17)
PRG 131 (2.87)
PRG 120 (1.39)
PRG 132 (54.03)
PRG 120 (10.70)
PRG 137 (9.70)
PRG 131 (609.01)
PRG 132 (450.67)
PRG 137 (157.41)
PRG 131 (28.98)
PRG 132 (21.44)
PRG 137 (7.48)

8. Fruit weight (g)

9. Fruit yield per plant (g)

10. Total fruit yield (q/ha)

PRG 131 x PRG 132 (-3.20)
PCPGR 7256 x PRG 131 (-2.07)
PRG 142 x PRG 132 (-2.00)
PCPGR 7256 x PRG 142 (-4.16)
PRG 117 x PRG 131 (-3.20)
PRG 117 x PRG 137 (2.60)
PCPGR 7256 x PRG 117 (1.54)
PCPGR 7256 x PRG131 (1.03)
PRG 117 x PRG 120 (0.79)
PRG 132 x PRG 120 (1.86)
PCPGR 7256 x PRG 142 (1.02)
PRG 131 x PRG 132 (0.79)
PRG 131 x PRG 132 (-3.06)
PRG 142 x PRG 131 (-2.50)
PRG 142 x PRG 132 (-2.46)
PRG 131 x PRG 132 (4.72)
PRG 132 x PRG 7 (2.25)

PRG 142 x PRG 137 (2.07)
PRG 117 x PRG 7 (5.21)

PRG 142 x PRG 131 (4.93)
PRG 142 x PRG 120 (4.40)
PRG 132 x PRG 120 (32.56)
PCPGR 7256 x PRG 131 (31.30)
PRG 132 x PRG 7 (30.03)

PRG 131 x PRG 132 (944.77)
PRG 132 x PRG 7 (833.49)
PRG 142 x PRG 137 (605.17)
PRG 131 x PRG 132 (45.01)
PRG 132 x PRG 7 (39.63)

PRG 142 x PRG 137 (28.84)
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Heterosis: In this current study, the extent of heterosis
was studied in 28 F hybrids of ridge gourd. The
estimates of heterobeltiosis (better parent) and standard
heterosis (check parent) have been presented in Table 5
(a and b). It would be imperative to mention here that
for the characters viz. days to first female flower, node
number to first female flower and days taken to I** fruit
harvesting the negative heterosis was considered to be
desirable, as it indicate earliness. For days to first female
flower 17 crosses showed negative heterosis over better
parent. The cross PRG 117 x PRG 131 showed highest
heterobeltiosis. 11 crosses were early as compared to
check parent. The cross PRG 117 x PRG 142 exhibited
the highest standard heterosis. 19 crosses recorded
negative heterosis over better parent for the character
node number to first female flower. The cross PCPGR.
7256 x PRG 142 exhibited the highest heterobeltiosis. 6
crosses showed negative heterosis over check parent
for the same trait. Here also the cross PCPGR 7256 %
PRG 142 stood the first position regarding standard
heterosis. For the trait days taken to I*' fruit harvesting

Table 5 a: Heterosis in ridge gourd for five characters

16 crosses were observed to express the negative
heterobeltiosis. The cross PRG 117 X PRG 132 exhibited
the highest heterobeltiosis. 14 crosses showed negative
heterosis over check parent and the cross PRG 117 x
PRG 120 exhibited the highest standard heterosis. For
improved vegetative character the vine length and number
of primary branches are important aspects to study. In
first character 5 crosses showed positive heterosis over
better parent. The cross PCPGR 7256 x PRG 117
accounted for highest heterotic value. 15 crosses showed
positive standard heterosis for that trait and cross
PCPGR 7256 x PRG 131 stood first. Regarding number
of primary branches 2 crosses expressed positive
heterobeltiosis. The cross PRG 132 x PRG 120 showed
the highest value over better parent and in case of
standard heterosis 8 crosses showed positive heterosis
over check parent. The cross PRG 132 x PRG 120
expressed the highest value over check parent. Number
of fruits per plant is highly correlated with fruit yield.
22 crosses exhibited positive heterosis over better parent
for this trait. The cross PRG 131 x PRG 132 had the

Days to first female Node no. to first female

Vine length (m) No. of primary branches Days taken to I fruit

Genotype flower flower harvesting

BP CP BP CP BP CP BP CP BP CP
G -1.59 8.77** -7.89 29.63%* 59.01%** 48.50%* 16.67 27.27% 5.43%* 5.43%*
G 8.73%* 20.18%* -59.26%* -59.26%* -15.36%* -7.30% 40.00%* 27.27* 17.83%*  17.83%*
Gs -9.38** 1.75 -15.79%* 18.52% 6.90** 59.66** -23.08* -9.09 -1.48 3.10
G, -8.73%* 0.88 56.00%* 44.44%* -11.81%* -3.86 -33.33%*  27.27* -0.78 -0.78
Gs -6.35%* 3.51 -30.30%* -14.81* 5.16 39.91%** 20.00 9.09 -4.35% 233
Gs -4.76* 5.26% 0.00 0.00 -15.05%* 1.72 0.00 -9.09 4.65* 4.65%
Gy -6.35%* 3.51 -11.11 -11.11 9.87%* 9.87%* 0.00 0.00 3.10 3.10
Gg -9.01%* -11.40%* -31.58%* -3.70 -22.41%* -15.02%* 16.67 27.27* -6.98** -6.98**
Go -17.97** -7.89%* -42.11%* -18.52% -21.26%* 17.60%* 7.69 27.27* -9.63** -5.43%*
Gio -4.59 -8.77** -47.37** -25.93%* 2.36 11.59%* 16.67 27.27* -3.20 -6.20%*
G -15.45%* -8.77** -28.95%* 0.00 -9.03** 21.03** -16.67 -9.09 -14.49%*  -8.53%*
Giz -3.67 -7.89%* -23.68%* 741 3.94 24.46%* -8.33 0.00 -6.40** -9.30%*
Gis -7.02%* -7.02%* -21.05%* 11.11 3.86 3.86 -16.67 -9.09 -8.53** -8.53%*
Gy -16.41%* -6.14* -23.68%* 741 -25.00%* 12.02%* -23.08* -9.09 -11.85%*  7.75%*
Gis -3.60 -6.14* -29.63%* -29.63** -5.17 3.86 0.00 9.09 -6.98** -6.98%*
Gis -13.01%* -6.14* -15.15% 3.70 -19.35%* 7.30% 10.00 0.00 -12.32%%  -6.20%*
Gi7 -1.80 -4.39 -14.81* -14.81* -26.16%* -11.59%* 10.00 0.00 -5.43%* -5.43%*
Gis -2.63 -2.63 -7.41 -7.41 -2.82 6.44 0.00 0.00 -3.10 -3.10
Gy -14.06%* -3.51 -31.58%* -3.70 -1.44 47.21%* -7.69 9.09 -8.89%* -4.65%
Gao -17.19%* -7.02%* -28.95%* 0.00 6.32%* 58.80** 1538 36.36%*  -13.04*%*  -6.98**
G -10.94** 0.00 -23.68%* 741 -29.60%* 5.15 -15.38 0.00 -5.19%* -0.78
Gn, -11.72%* -0.88 -18.42%* 14.81* -4.60 42.49%* 7.69 27.27% -3.70 0.78
Go3 0.81 8.77** 3.03 25.93%* -20.97%* 5.15 -8.33 0.00 0.00 6.98**
Gy 5.50* 0.88 -11.11 -11.11 -26.16%* -11.59%*%  -33.33*%*  27.27* 2.44 -2.33
Gos -5.26* -5.26* 18.52% 18.52% 22.83%* 33.91%* -8.33 0.00 -4.65% -4.65%
Gas -9.76* -2.63 S21.21%* -3.70 -7.10%* 23.61%* 70.00%*  54.55%* -7.97** -1.55
Gy -4.07 3.51 -9.09 11.11 -22.26%* 343 0.00 0.00 -4.35% 233
Gag -1.75 -1.75 18.52% 18.52 -29.75%* -15.88** 9.09 9.09 -0.78 -0.78

Note: G, = PCPGR 7256 x PRG 117, G, = PCPGR 7256 x PRG 142, G, = PCPGR 7256 x PRG 131, G, = PCPGR 7256 x PRG 137, G, = PCPGR
7256 x PRG 132, G, = PCPGR 7256 x PRG 120, G, =PCPGR 7256 x PRG 7, G, = PRG 117 x PRG 142, G,=PRG 117 x PRG 131,G,,= PRG
117 x PRG 137, G, = PRG 117 x PRG 132, G , = PRG 117 x PRG 120, G,, = PRG 117 x PRG 7, G,, = PRG 142 x PRG 131, G , = PRG 142
x PRG 137, G, = PRG 142 x PRG 132, G,, = PRG 142 x PRG 120, G,, =PRG 142 x PRG 7, G ,= PRG 131 x PRG 137, G,, = PRG 131 x PRG
132, G,, =PRG 131 x PRG 120, G,, =PRG 131 x PRG 7, G,, =PRG 137 x PRG 132, G,, = PRG 137 x PRG 120, G,;= PRG 137 x PRG 7, G,,
= PRG 132 x PRG 120, G,, = PRG 132 x PRG 7, G,, = PRG 120 x PRG 7
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Table 5 b: Heterosis in ridge gourd for five characters

Genotype Num];);r of fruits pce}r) plant P];l}l)it length (CC”;,) ;;uit weight C(i) Frulg gield per plaél; (g) To]t;t}l)fruit yield (qc/l;a)

G 8.67* 10.59* -24.02%%  -35.42%%  -18.63**  -49.70%** 22.65 -44.51%* 22.64 -44.51%*
G, 11.56%* 13.53%%* 5.46 -38.83%F  -12.77%*%  -37.88** 16.96 -29.54%%* 16.96 -29.54%%*
Gs 22.33%%* 54.71%* -15.40%*%  -13.00%** 0.79 16.67%* 23.20%* 80.29%* 23.20%* 80.29%*
Gy 20.79%* 26.47%* -9.52%%  27.92%k 42 14%*%  26.36%* -30.14%* -6.94 -30.14%* -6.95

Gs 2.31 4.12 -20.60%* -0.75 -32.38%*  29.09%* -15.50%** 34.44%* -15.51%* 34.43%*
Gs 17.92%%* 20.00%* -17.47%% -14.17%%  -2436%*  -10.61%* -9.84 -0.91 -9.85 -0.91

G, -1.16 0.59 2707 2717 2.42 2.42 2.94 2.94 2.94 2.94

Gs 4.86 -11.18%* -6.18* -20.25%* 7.23* -23.64** 12.48 -32.24%%* 12.48 -32.24%*
Gy 19.07%* 50.59%* 16.77** 20.08%* 3.66 20.00%* 23.36%* 80.54%* 23.37%* 80.54%*
Gio 17.42%%* 22.94%* 0.98 -14.17%%  -26.19%* -6.06* -13.50** 15.23* -13.50%* 15.22%
G 10.56* -7.65 2.47 28.08%*%  -22.06%*  48.79%* -13.79%* 37.16%* -13.79%* 37.16%*
G, 15.82%%* 7.65 -3.12 0.75 4.62* 23.64%* 20.97** 32.95%* 20.96%* 32.95%*
Gis 17.65%* 17.65%* 27.58%* 27.58%%* 424 424 22.49%* 22.49%* 22.49%* 22.49%*
Gus 18.60** 50.00%* 28.77%* 32.42%%* 5.50* 22.12%* 25.05%* 83.01%* 25.06%* 83.01%*
Gis 26.40%* 32.35%* 13.91** -9.25%%* 3.33 31.52%* 30.57** 73.93%* 30.57%* 73.93%%*
Gies 18.06%* 0.00 12.47%%* 40.58**  -33.65%*  26.67** -20.41%* 26.63%* -20.41%* 26.63%*
Gi7 15.19%* 7.06 17.63%* 22.33%%* 1.54 20.00%* 16.76%* 28.33%* 16.75%* 28.32%*
Gis 20.59%* 20.59%* -12.58%%  -12.58%* 0.91 0.91 21.59%* 21.59%* 21.59%* 21.59%*
Gio 27.44%* 61.18%* 15.88** 19.17%* 4.76* 33.33%* 46.75%* 114.76%* 46.76** 114.77%*
Gz 40.00** 77.06%** 27.60%* 59.50%*  -12.22%*%  67.58%* 86.42%* 196.60%* 86.42%* 196.61%*
Gy 23.72%%* 56.47** 28.77%* 33.92%%* 5.13* 24.24%* 32.71%* 94.21%* 32.71%* 94.22%*
Gy 14.42%* 44.71%* 14.42%* 17.67** 1.31 17.27%%* 15.85%* 69.53%* 15.85%* 69.54%*
Ga3 -20.79%* -17.06** 15.60** 44.50** 1.90 94.55%* 1.35 61.25%* 1.35 61.25%*
Gas 20.79%* 26.47%* -13.06%*%  -9.58** 6.67%* 35.76%* 26.93%* 69.09%* 26.93%* 69.09%*
Gas 15.17%* 20.59%* 13.50** 13.50%* 1.67 29.39%* 17.07%* 55.95%* 17.07** 55.95%%*
Gz -9.49* -15.88** 12.31%* 40.38** 7.94%%* 106.06** 8.06* 71.93%* 8.06* 71.93%*
Gy7 22.35%%* 22.35%* 2.53 28.17%* 222 95.15%* 49.92%* 138.52%* 49.92%* 138.53%*
Gos -8.24* -8.24* 14.98** 19.58%* 1.79 20.30%* -0.77 9.06 0.31 10.25

*Significant at 0.05 level of probability;** Significant at 0.01 level of probability; BP- heterosis over better parent/ heterobeltiosis; CP-
heterosis over check parent/ standard heterosis

Table 6: Best three F hybrids for different traits
Traits BP CP

1. Days to first female flower PRG 117 x PRG 131 PRG 117 x PRG 142
PRG 131 x PRG 132 PRG 117 x PRG 131
PRG 142 x PRG 131 PRG 117 x PRG 137

2. Node number to first female flower PCPGR 7256 x PRG 142 PCPGR 7256 x PRG 142
PRG 117 x PRG 137 PRG 142 x PRG 137
PRG 117 x PRG 131 PRG 117 x PRG 137

3. Vine length (m) PCPGR 7256 x PRG 117 PCPGR 7256 x PRG 131
PRG 137 x PRG 7 PRG 131 x PRG 132
PCPGR 7256 x PRG 7 PCPGR 7256 x PRG 117

4. Number of primary branches PRG 132 x PRG 120 PRG 132 x PRG 120
PCPGR 7256 x PRG 142 PRG 131 x PRG 132

PRG 131 x PRG 7
5. Days taken to I fruit harvesting PRG 117 x PRG 132 PRG 117 x PRG 120

PRG 131 x PRG 132
PRG 142 x PRG 132

PRG 117 x PRG 7
PRG 142 x PRG 131

6. Number of fruits per plant PRG 131 x PRG 132 PRG 131 x PRG 132
PRG 131 x PRG 137 PRG 131 x PRG 137
PRG 142 x PRG 137 PRG 131 x PRG 120
7. Fruit length (cm) PRG 131 x PRG 120 PRG 131 x PRG 132
PRG 131 x PRG 132 PRG 137 x PRG 132
PRG 117 x PRG 7 PRG 142 x PRG 132
8. Fruit weight (g) PRG 132 x PRG 120 PRG 132 x PRG 120
PRG 117 x PRG 142 PRG 132 x PRG 7
PRG 137 x PRG 120 PRG 137 x PRG 132
9. Fruit yield per plant (g) PRG 131 x PRG 132 PRG 131 x PRG 132
PRG 132 x PRG 7 PRG 132 x PRG 7
PRG 131 x PRG 137 PRG 131 x PRG 137
10. Total fruit yield (q/ha) PRG 131 x PRG 132 PRG 131 x PRG 132

PRG 132 x PRG 7
PRG 131 x PRG 137

PRG 132 x PRG 7
PRG 131 x PRG 137

BP- heterosis over better parent/ heterobeltiosis; CP- heterosis over check parent/ standard heterosis
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maximum heterotic value over better parent. For
standard heterosis 18 crosses gave positive heterosis
over check parent. Here also the cross PRG 131 x PRG
132 had the maximum heterotic value over check parent.
Highly significant heterotic value was also found for
the fruit characters like fruit length and fruit weight.
For fruit length 14 F hybrids showed positive
heterobeltiosis and the cross PRG 131 x PRG 120 gained
the highest value. In case of standard heterosis 15 crosses
showed positive heterotic value where the cross PRG
131 x PRG 132 accounted the maximum standard
heterosis. In case of fruit weight 7 crosses exhibited
the positive heterosis over better parent. The cross PRG
132 x PRG 120 showed highest heterobeltiosis and
standard heterosis. 19 crosses showed positive heterosis
over check parent. The main target of a breeder is to
boost the fruit yield per plant. For that character, 15
crosses expressed positive heterosis over better parent
and the cross PRG 131 x PRG 132 showed the highest
heterobeltiotic value. In case of standard heterosis 21
crosses showed positive significant value. The same
cross i.e. PRG 131 x PRG 132 exhibited the maximum
heterotic value over the check parent. Regarding the
trait total fruit yield 16 crosses showed positive heterosis
over better parent. In case of standard heterosis 21
crosses showed positive heterosis over check parent.
The cross PRG 131 x PRG 132 exhibited the maximum
heterobeltiosis and standard heterosis. Best three F,
hybrids for different characters have been identified on
the basis of estimates of heterosis given in Table 6. High
yieldin these F hybrids have been attributed to earliness,
increased number of fruits per plant and increase in
fruit weight. These results give clear indication that from
economic point of view it is useful to utilize the promising
lines in respect of those important characters associated
with higher yield in order to achieve maximum gain in
F, hybrids of ridge gourd. These results of present
investigation are similar to the report of Ram et al.
(2004). They noticed 57.5% to 62.1% hybrid vigour
for yield in ridge gourd. Hedau and Sirohi (2004), Patel
and Desai (2008) and Sonavane et al. (2013) also
reported heterosis for high yield and earliness in ridge
gourd and sponge gourd respectively. Sharma et al.
(1993) recorded significant hetrosis for vine length, fruit
weight, fruit length, number of fruits per plant and total
yield per plant in bottle gourd over better and top parent.
Kadam (1995) reported significant heterosis for number
of fruits per plant (19.91%), fruit yield (17.02%) and
fruiting nodes per vine (14.1%) inridge gourd. Prabhakar
(2008) noticed 17.81% heterosis for total yield in ridge
gourd. Karmakar et al. (2014) reported three hybrids in
ridge gourd each having one hermaphrodite parent
showing earliness, high number of fruits/plant and
confirmed 91.36%, 84.84% and 73.11% heterosis for

yield over top parent. On the basis of above results, the
best performing hybrids identified in this present
investigation could be recommended for commercial
exploitation of heterosis and should be tested over other
locations and years to further confirm its worth.

Analysis of variance clearly indicated that there was
enough variability for the quantitative traits among the
ridge gourd genotypes utilized for the present
investigation. PRG 131, PRG 132 and PRG 137 can
commercially be utilized as parents for high yielding
hybrid development. Simultaneously PRG 117, PRG 142
and PRG 131 could be used as materials to get earliness
and profuse vegetative growth. In present study none
of the cross combinations was found to be good specific
combiner for all the characters. For earliness and yield
traits PCPGR 7256 X PRG 142, PRG 131 X PRG 132,
PRG 132 X PRG 7 and PRG 142 X PRG 137 proved to
be good specific combiner. The extent of heterosis was
studied in 28 F, hybrids of ridge gourd developed by 8
parents in diallel fashion. Analyzing all data PRG 131 X
PRG 132, PRG 132 X PRG 7 and PRG 131 X PRG 137
can profitably be exploited as high yielding hybrids in
ridge gourd.
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