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ABSTRACT

The current investigation was carried out to evaluate eight lines and three testers as parents along with 24
hybrids through a Line× Tester mating design to study mean performance, gene action, general and specific
combining ability effects for various yields and their contributing traits. The mean squares due to lines,
testers and line × tester were significant for all the traits except testers, which were non-significant for fruit
length, indicating significant variance between the genotypes. The ratio of GCA to SCA variation was less
than unity, exhibited a prevalence of non-additive gene action for almost all the variables under study.
Among the lines, EC 305613, IC 22232 and IC 18532 as well as the testers Varsha Uphar and Hissar Unnat
recorded the best mean value and significant gca effects in the desired direction for the majority of the
yield-attributing traits. The estimates of sca effects revealed that the three crosses EC 305613 × Varsha
Uphar, IC 22232 × Varsha Uphar and IC 18532 × Hissar Unnat were found to be most promising for fruit
yield and its contributing traits which could be used as heterotic hybrids.
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Introduction

Okra (Abelmoschus esculentus (L.) Moench) is a
warm-season annual vegetable crop that is grown in
tropical and subtropical areas of the world. It has the
chromosomal number 2n=130 and belongs to the
Malvaceae family. It occupies a significant position
among vegetables because of its broad range of
adaptability, year-round production, exportability
and high nutritional content. Compared to most
vegetables, it has a greater average nutritional value
(3.21) (Arvind et al., 2021). It is a great source of pro-
tein, minerals, carbohydrates and vitamins A, B and
C.

Okra is prized for its immature green, soft and
delectable fruit, which is cooked, preserved and con-
sumed in many ways throughout the nation. India’s
total area is 10,436 mha, with a productivity of 17.96
tonnes per hectare and a production of 1,87,474 met-
ric tonnes (Anonymous 2019). The major states in
India that produce okra are Tamil Nadu, Uttar
Pradesh, West Bengal, Odisha and Bihar (Kousalya
et al., 2021). Although India is the world’s greatest
producer of okra, production is fairly poor due to a
lack of suitable location-specific high-yielding culti-
vars. Therefore, selecting the right parents for hy-
bridization is important for producing heterotic hy-
brids.
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The combining ability is a significant genetic tool
that serves as a benchmark for finding better cross-
combinations that may be utilized commercially to
exploit heterosis, in the choice of appropriate par-
ents for hybridization and the assessment of inbreds
on the basis of their genetic value. Additionally, it
offers details on what kind of gene action that regu-
lates the expression of certain traits and might help
in forecasting whether selection would be success-
ful. The present research aimed to investigate the
combining ability and gene expression by utilizing
Kempthorne’s (1957) line × tester mating technique
to detect the most suited parents and their crosses
for genetic enhancement in okra.

Materials and Methods

The experimental material consisted of 8 lines
namely, IC 14909, IC 18532, IC 22232, IC 22237, EC
305613, EC 305675, EC 305736 and EC 306720, and
three testers, Hissar Unnat, Varsha Uphar and Arka
Abhay. The eight lines and 3 testers have been
crossed by using the Line × Tester mating technique
to produce 24 F1s during February 2022 at the “Plant
Breeding Farm”, Annamalai University, Faculty of
Agriculture, Annamalai Nagar, Tamil Nadu. The 24
F1s and their eleven parents (8 lines & 3 testers) have
been evaluated in a RBD (Randomized Block De-
sign) with 3 replications in June 2022. Each entry
was raised in a row of 3.0 m length. Plants were
spaced 30 cm apart from one another, with a row
spacing of 45cm. The proposed agronomic and cul-
tural approaches, along with the horticultural pro-
tection methods depending on plant requirements,

were all effectively implemented. The observations
were made on five randomly chosen plants and they
included variables like days to first flowering,plant
height (cm), number of branches per plant, number
of fruits per plant, fruit length (cm), fruit girth (cm),
fruit weight (g) and fruit yield per plant (g). Accord-
ing to the model proposed by Kempthorne (1957),
combining ability’s study along with the type of
gene action for the traits mentioned above was cal-
culated.

Results and Discussion

Analysis of variance (ANOVA)

The results of an ANOVA for the combining ability
for eight traits of okra are displayed in Table 1,
which shows that the mean squares due to testers
and lines were significant for all the traits except
testers, which were non-significant for fruit length.
The mean squares due to the line × tester were also
significant for all the traits, indicating significant
variance between the parents. The magnitude of the
SCA and GCA variance showed that the ó²SCA was
greater than the corresponding ó²GCA for all the
traits, which include fruit yield per plant, plant
height, days to first flowering, number of branches
per plant, fruit length, fruit girth, fruit weight
andnumber of fruits per plant. This revealed the
predominance of non-additive gene action. For all of
the traits, the ratio of ó2GCA to ó2SCA was less than
unity, signifying dominant gene action (non-addi-
tive) regulating the traits. It was clear from the re-
sults that non-additive gene action had a major in-

Table 1. Analysis of variance for combining ability analysis for yield and its component characters in okra

Source of Variations D.f. DFF PH NBPP NFPP FL FG FW FYPP

Replication 2 0.16 2.46 0.02 0.99 0.05 0.02 0.08 86.38
Hybrid 23 23.73** 156.38** 1.95** 23.07** 5.46** 0.45** 3.33** 3950.37**
Lines 7 34.85** 259.51** 2.22** 51.81** 11.19** 0.65** 1.83** 7301.57**
Testers 2 64.54** 312.01** 2.00** 34.95** 1.02 0.29** 7.46** 5798.66**
L  × T 14 12.34** 82.58** 1.80** 7.00** 3.22** 0.37** 3.49** 2010.72**
Error 46 0.94 2.61 0.02 0.31 0.21 0.02 0.18 104.69
GCA 0.26 1.70 0.01 0.37 0.05 0.01 0.02 44.66
SCA 3.80 26.66 0.60 2.23 1.00 0.12 1.10 635.34
GCA/SCA 0.07 0.06 0.01 0.17 0.05 0.08 0.01 0.07

** Significant at 1 per cent level
DFF - Days to first flowering FL - Fruit length (cm) GCA- General combining ability
PH - Plant height (cm) FG - Fruit girth (cm) SCA- Specific combining ability
NBPP - Number of branches NFPP - Number of fruits FW - Fruit weight (g)
per plant per plant FYPP - Fruit yield per plant (g)
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fluence on the expression of all characters studied.
The current study’s findings, which describe the
nature as well as magnitude of gene action, are cru-
cial for selecting the parents to be utilized in hybrid-
ization programmes and for choosing the optimal
breeding practices for the genetic enhancement of
various traits in okra. Similar findings were previ-

ously achieved by Punia and Garg (2018),
Sapavadiya et al., (2019), Devi et al., (2020), Kousalya
et al., (2021), and Narkhede et al., (2021).

Per se performance

Per se performance was considered the most signifi-
cant factor for the evaluation of parents and their

Table 2: Mean performance of the parents and hybrids for yield and its attributing characters

S. Characters Best performing parentBest performing crosses
No. Parents Mean Hybrids Mean

1 DFF EC 305613 36.47 EC 305613 × Varsha Uphar 33.67
IC 22232 36.67 IC 22232 × Varsha Uphar 35.21
IC 18532 37.23 IC 22237 × Hissar Unnat 35.76
Hissar Unnat 40.30 IC 18532 × Hissar Unnat 36.21
Varsha Uphar 40.73 EC 305613 × Hissar Unnat 36.56

2 PH EC 305613 74.45 IC 22232 × Varsha Uphar 64.18
IC 18532 76.02 EC 305613 × Varsha Uphar 64.25
IC 14909 78.03 IC 18532 × Hissar Unnat 66.32
Varsha Uphar 74.39 IC 22237 × Hissar Unnat 66.32

EC 305613 × Hissar Unnat 68.46
3 NBPP EC 305613 5.76 EC 305613 × Varsha Uphar 7.55

IC 22232 5.01 IC 22232 × Varsha Uphar 7.14
IC 18532 4.87 IC 18532 × Hissar Unnat 6.98
Varsha Uphar 5.29 IC 22237 × Arka Abhay 6.89
Hissar Unnat 4.92 IC 22237 × Hissar Unnat 6.58

4 NFPP EC 305613 22.17 EC 305613 × Varsha Uphar 32.67
IC 22232 21.23 IC 22232 × Varsha Uphar 29.67
IC 18532 20.46 IC 18532 × Hissar Unnat 28.80
Varsha Uphar 21.23 IC 22237 × Varsha Uphar 28.78
Hissar Unnat 20.56 IC 22237 × Hissar Unnat 27.99

5 FL EC 305613 16.55 EC 305613 × Varsha Uphar 20.45
IC 22232 15.82 IC 18532 × Hissar Unnat 19.74
IC 18532 15.79 IC 22232 × Varsha Uphar 19.65
Varsha Uphar 16.90 EC 305613 × Hissar Unnat 18.98
Hissar Unnat 16.85 EC 305675 × Arka Abhay 18.76

6 FG EC 305613 6.81 EC 305613 × Varsha Uphar 6.58
IC 22232 6.18 IC 22232 × Varsha Uphar 6.48
IC 18532 6.15 IC 18532 × Hissar Unnat 6.33
Varsha Uphar 6.35 IC 22237 × Hissar Unnat 6.29
Hissar Unnat 6.31 IC 22237 × Varsha Uphar 6.21

7 FW EC 305613 17.44 EC 305613 × Varsha Uphar 19.58
IC 22232 16.48 IC 22232 × Varsha Uphar 19.51
Varsha Uphar 16.89 IC 18532 × Hissar Unnat 19.44
Hissar Unnat 16.83 IC 22237 × Hissar Unnat 19.43

EC 305613 × Hissar Unnat 18.76
8 FYPP EC 305613 341.84 EC 305613 × Varsha Uphar 421.89

IC 22232 338.21 IC 22232 × Varsha Uphar 392.67
IC 18532 335.60 IC 18532 × Hissar Unnat 380.87
Varsha Uphar 326.25 IC 22237 × Varsha Uphar 380.62
Hissar Unnat 322.89 EC 305613 × Hissar Unnat 370.87

DFF - Days to first flowering FL - Fruit length (cm) PH - Plant height (cm) FG - Fruit girth (cm)
NBPP - Number of branches per plant NFPP - Number of fruits per plant
FW - Fruit weight (g) FYPP - Fruit yield per plant (g)
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hybrids (Table 2). Based on per se performance, the
line EC 305613 was earlier than other genotypes for
days to first flowering, while EC 305613 and IC
22232 recorded the greatest mean for fruit weight.
Among the lines, EC 305613, IC 22232 and IC 18532
exhibited the highest mean for fruit yield per plant
as well as other contributing traits viz.,fruit length,
number of fruits per plant, number of branches per
plantand fruit girth. Among the testers, Varsha
Uphar and Hissar Unnat recorded the best mean for
reduction in plant height (expect Hissar Unnat),
fruit weight, fruit length, fruit girth,number of fruits
per plant, number of branches per plant and fruit
yield per plant. Hissar Unnat had taken fewer days
to days to first flowering while Varsha Uphar has
been highly dwarfed. Therefore, the lines EC 305613,
IC 22232 and IC 18532 as well as the testers Varsha
Uphar and Hissar Unnat have been observed to be
the best parents based on the per se performance of
various parental genotypes.

The superiority of the hybrids was influenced by
the parents, which were chosen based on mean per-
formance. Among the 24 crosses, EC 305613 ×
Varsha Uphar, IC 22232 × Varsha Uphar and IC
18532 × Hissar Unnat noted the greatest mean for
fruit yield per plant. Additionally, these cross com-
binations were superior performers for the number
of branches per plant, fruit girth, fruit weight, fruit

lengthand number of fruits per plant. In terms of
days to first flowering, EC 305613 × Varsha Uphar
emerged as the earliest flowering cross, whereas the
IC 22232 × Varsha Uphar cross resulted in a very
dwarf plant with a low mean for plant height. The
chosen cross combinations either had both the par-
ents (high × high) or at least one parent (low × high
or high × low) with desirable mean performance for
most of the traits studied.Moreet al., (2017),Vekariya
et al., (2020), Keerthana et al., (2021), and Ivin et al.,
(2022) also noted similar findings.

Combining ability

Combining ability in crosses signifies the capability
of parents to combine during the crossing process so
that desirable genes are passed on to their offspring.
Specific combining ability is helpful in the identifica-
tion of extraordinary cross combinations, whilst gen-
eral combining ability is helpful in the identification
of superior parents. The gca effects of the parents are
presented in Table 3.

According to estimations of gca effects, the lines
EC 305613, IC 22237, EC 305736 and IC 22232
showed good general combiners fordays to first
flowering and fruit yield per plant, while the line EC
305613 was a top general combiner for fruit weight.
However, it was discovered that the lines EC
305613, IC 22232 and IC 18532 were effective gen-

Table 3. Estimates of general combining ability effects for lines and testers for all the traits under study

Parents DFF PH NBPP NFPP FL FG FW FYPP

Lines
IC 14909 2.50** 6.05** -0.50** -0.91** -0.12 -0.45** 0.33* -11.78**
IC 18532 0.82* -5.42** 0.09* 1.06** 0.77** 0.21** -0.23 -11.51**
IC 22232 -1.90** 3.72** 0.48** 1.16** 0.85** 0.11* -0.69** 7.56*
IC 22237 -1.29** -6.19** 0.85** 2.24** -2.28** 0.42** 0.02 27.95**
EC 305613 -2.76** -5.67** 0.20** 2.42** 1.23** 0.09* 0.77** 35.21**
EC 305675 1.96** 2.02** -0.27** -4.70** -0.14 -0.05 -0.24 -26.62**
EC 305736 -0.93** 6.77** -0.31** 0.63** 0.39* -0.23** 0.28 24.26**
EC 306720 1.60** -1.28* -0.56** -1.91** -0.71** -0.10* -0.24 -45.08**
Testers
Hissar Unnat -1.00** -0.28 0.24** 0.08 -0.24* -0.03 0.50** 0.33
Varsha Uphar -0.90** -3.46** 0.08** 1.17** 0.14 0.12** 0.10 15.38**
Arka Abhay 1.89** 3.74** -0.32** -1.24** 0.09 -0.09** -0.60** -15.70**
S.E. for gca effects (lines) 0.32 0.53 0.40 0.19 0.15 0.04 0.14 3.41
S.E. for gca effects (testers) 0.19 0.33 0.03 0.12 0.10 0.03 0.09 2.09

*significant at 5 per cent level;   **significant at 1 per cent level
DFF - Days to first flowering FL - Fruit length (cm) S. E- Standard Error
PH - Plant height (cm) FG - Fruit girth (cm) gca- General combining ability
NBPP - Number of branches per plant NFPP - Number of fruits per plant FW - Fruit weight (g)
FYPP - Fruit yield per plant (g)
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eral combiners for number of fruits per plant, fruit
length,fruit girthand number of branches per plant.
The line, IC 22237 had a good general combiner for
reduction in plant height, followed by EC 305613
and IC 18532. Among the testers, Varsha Uphar and
Hissar Unnat showed the best general combiners for
number of branches per plant anddays to first flow-
ering, but Hissar Unnat alone showed a good gen-
eral combiner for fruit weight. The tester, Varsha
Uphar recorded the best general combiner for traits
like fruit girth,number of fruits per plant and fruit
yield per plant. Based on the gca effects of the par-
ents, the testers, Varsha Uphar and Hissar Unnat
and the lines EC 305613, IC 22232, IC 18532 were
good general combiners with desirable gca effects.
As a result, in the current study, these parents have
been selected for hybridization as they exhibited the
significant gca effects and maximum per se value for
most of the traits studied. The results of Joshi et al.,
(2019), Pithiya et al. (2020), Suganthi et al. (2020),

Table 4. Estimates of specific combining ability (sca) effects of hybrids for all the traits under study

Hybrids DFF PH NBPP NFPP FL FG FW FYPP

IC 14909 × Hissar Unnat 1.98** 0.04 0.33** 0.47 0.34 0.08 0.48 2.17
IC 14909 × Varsha Uphar -1.16* 2.07* -0.05 -0.50 -1.04** -0.11 -1.08** 15.10*
IC 14909 × Arka Abhay -0.82 -2.11* -0.28** 0.02 0.69* 0.03 0.60* -17.27**
IC 18532 × Hissar Unnat -3.38** -3.51** 0.75** 1.75** 1.43** 0.39** 1.16** 46.47**
IC 18532 × Varsha Uphar 1.09 2.84** -1.53** -1.58** -0.57* -0.62** -1.53** -15.28*
IC 18532 × Arka Abhay 2.30** 0.67 0.78** -0.17 -0.87** 0.23** 0.37 -31.19**
IC 22232 × Hissar Unnat 1.62** 10.69** -0.50** -0.38 -0.83** -0.14 -1.94** -7.29
IC 22232 × Varsha Uphar -1.75** -11.62** 0.69** 1.43** 0.89** 0.50** 2.10** 24.77**
IC 22232 × Arka Abhay 0.14 0.92 -0.19* -1.05** -0.05 -0.36** -0.15 -17.48**
IC 22237 × Hissar Unnat -1.72** -2.74** -0.42** -0.24 -0.75** 0.14 0.90** -3.58
IC 22237 × Varsha Uphar 2.20** 5.36** -0.04 -0.54 -0.16 -0.09 -0.26 -7.43
IC 22237 × Arka Abhay -0.48 -2.62** 0.46** 0.77* 0.92** -0.06 -0.65* 11.01
EC 305613 × Hissar Unnat 0.55 -1.12 -0.36** -0.74* 0.22 -0.35** -0.52* -9.64
EC 305613 × Varsha Uphar -2.44** -2.15* 1.38** 3.17** 1.31** 0.62** 0.71** 26.33**
EC 305613 × Arka Abhay 1.88** 3.27** -1.02** -2.42** -1.53** -0.27** -0.19 -16.69**
EC 305675 × Hissar Unnat -0.17 0.28 0.46** -0.84* -0.85** -0.08 0.27 -24.81**
EC 305675 × Varsha Uphar -0.07 0.30 -0.27** -0.86* -0.18 -0.12 0.00 -13.08*
EC 305675 × Arka Abhay 0.25 -0.58 -0.19* 1.70** 1.04** 0.20* -0.28 37.89**
EC 305736 × Hissar Unnat 0.28 -3.86** -0.15 -0.08 0.73** -0.05 -0.05 -1.36
EC 305736 × Varsha Uphar 1.84** 0.32 -0.20* -0.26 -0.05 0.00 0.06 -15.36*
EC 305736 × Arka Abhay -2.13** 3.54** 0.35** 0.34 -0.69* 0.05 -0.01 16.72**
EC 306720 × Hissar Unnat 0.84 0.22 -0.12 0.07 -0.29 -0.01 -0.32 -1.96
EC 306720 × Varsha Uphar 0.29 2.87** 0.02 -0.87** -0.21 -0.17* 0.00 -15.06*
EC 306720 × Arka Abhay -1.14* -3.10** 0.10 0.8* 0.49 0.18* 0.31 17.02**
S.E. for sca effects (hybrids) 0.55 0.93 0.08 0.32 0.27 0.08 0.25 5.91

*significant at 5 per cent level;   **significant at 1 per cent level
DFF - Days to first floweringPH - Plant height (cm)NBPP - Number of branches per plantNFPP - Number of fruits
per plantFL - Fruit length (cm)  FG - Fruit girth (cm)FW- Fruit weight (g)FYPP - Fruit yield per plant (g) sca- Specific
combining abilityS.E- Standard Error

Rajani et al. (2021) and Mundhe et al. (2023) recorded
that high meanvalue and significant GCA effects
would influence the selection of the best parents for
hybridization.

The specific combining ability effects should be
given much importance for the evaluation of a hy-
brid. The estimates of the sca effects of twenty four
crosses are given in Table 4. Among the 24 cross
combinations, IC 18532 × Hissar Unnat, EC 305613 ×
Varsha Uphar, IC 22232 × Varsha Uphar and IC
22237 × Hissar Unnat exhibited significant and
negative sca effects forplant height and days to first
flowering. The cross combinations showing positive
sca effects for the number offruits per plant and
number of branches per plant were EC 305613 ×
Varsha Uphar, IC 18532 × Hissar Unnat, IC 22232 ×
Varsha Uphar and IC 22237 × Arka Abhay. The
crosses, IC 18532 × Hissar Unnat, EC 305675 × Arka
Abhay, EC 305613 × Varsha Uphar, IC 22232 ×
Varsha Uphar,EC 306720 × Arka Abhay and EC
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305736 × Arka Abhay exhibited maximum positive
and significant sca effects for fruit yield per plant. In
addition, the crosses EC 305613 × Varsha Uphar, IC
22232 × Varsha Uphar and IC 18532 × Hissar Unnat
exhibited desirable sca effects for other yield-attrib-
uting characters like fruit weight, fruit length and
fruit girth. Similar reports have also been discussed
by Javiya et al. (2020), Patel et al. (2021), Kharat et al.
(2022) and Shinde et al. (2023).

In the current study, the three hybrids, EC 305613
× Varsha Uphar, IC 22232 × Varsha Uphar and IC
18532 × Hissar Unnat have been the best specific
combiners and had superior per se performance for
most of the yield contributing traits, viz., plant
height, days to first flowering, fruit yield per plant,
number of branches per plant, number of fruits per
plant, fruit girth, fruit weight and fruit length. The
parents of this cross combination show high × high,
low × high, high × low and low × lowgca effects for
the above-mentioned traits. This indicated that addi-
tive (additive × additive) and non-additive gene ef-
fects (dominance × dominance and additive × domi-
nance) played a predominant role and these crosses
were utilized for heterosis breeding.  Shwetha et al.
(2021) and Timmareddygari et al. (2021) noted simi-
lar results.

Conclusion

On the basis of the results, the lines EC 305613, IC
22232 and IC 18532 and the testers Varsha Uphar
and Hissar Unnat have been observed to be good
general combiners along with high per se perfor-
mance for yield and its contributing characters,
while the 3 crosses, EC 305613 × Varsha Uphar, IC
22232 × Varsha Uphar and IC 18532 × Hissar Unnat
have been superior specific combinations as they
showed desirable sca effects along with superior
mean performance for fruit yield and its contributing
traits. The three cross combinations either had both
parents (high × high) or at least one parent (low ×
high or high × low) with desirable gca effects for
most of the traits studied, showing the importance
of both additive and non-additive gene actions.
Thus, it is concluded that the three crosses (EC
305613 × Varsha Uphar, IC 22232 × Varsha Uphar
and IC 18532 × Hissar Unnat) were the most prom-
ising and were adjudged to be the best hybrids and
appropriate for the exploitation of the hybridization
programme.

Acknowledgement

The authors acknowledge the “Department of Ge-
netics and Plant Breeding at the Faculty of Agricul-
ture, Annamalai University in Tamil Nadu”, which
helped them and gave them all the resources they
required to conduct this study.
Conflicts of interest: The authors declare that there
is no conflict of interest.

References

Anonymous, 2019. Network project on wilt of crops sub-
mitted to ICAR. Annual Report, New Delhi. 7.

Arvind, K., Gaurav, S.S. and Shiri, T.  2021. Combining
ability studies in okra (Abelmoschus esculentus (L.)
moench) through diallel analysis for yield and yield
attributing characters. The Pharma Innovation Journal.
10(5): 480-485.

Devi, A.P., Bhattacharjee, T., Banerjee, S., Maurya, P.K.,
Chatterjee, S. and Chattopadhyay, A. 2020. Heterotic
expression of okra hybrids for tolerance to enation
leaf curl virus. International Journal of Vegetable Sci-
ence. 26(2): 163-189.

Ivin, J., Jessica, G. R., Williams, G., Vennila, S. and
Anbuselvam, Y. 2022. Study of line x tester analysis
for combining ability in bhendi (Abelmoschus
esculentus). Crop Research. 57 (1 and 2): 38-43.

Javiya, U.R., Mehta, D.R., Sapovadiya, M.H. and
Pansuriya, D.J. 2020. Selection of parents and breed-
ing methods based on combining ability and gene
action for fruit yield and its contributing characters
in okra (Abelmoschus esculentus L. Moench). Journal
of Pharmacognosy and Phytochemistry. 9(5): 1936-1939.

Joshi, J.L., Jayalakshmi, G., Rajan, R.E.B. and
Muralidharan, A. 2019. Studies on gene action and
combining ability for earliness, fruit yield and yield
contributing characters in bhendi (Abelmoschus
esculentus (L.) Moench.). Plant Archives. 19(2): 2964-
2966.

Keerthana, S., Ivin, J. J. S., Karthikeyan, M., Joshi, J.l. and
Anbuselvam, Y. 2021. Heterosis and combining abil-
ity studies in okra (Abelmoschus esculentus (L.)
Moench) for fruit yield characters. Plant Cell Biotech-
nology and Molecular Biology. 54-63.

Kempthorne, O. 1957. An Introduction  to Genetic Studies,
John Willey Sons INC.: New York, NY, USA, 458-
471.

Kharat, M.A., Bhalerao, R.V., Bhise, D.R. and Sasane, P.A.
2022. Studies on combining ability for fruit yield and
its related attributes in okra (Abelmoschus esculents
(L.) Moench). The Pharma Innovation Journal. 11(12):
2229-2233.

Kousalya, R., Priya, R.S., Pugalendhi, L., Karthikeyan, G.
and Manivannan, N. 2021. Combining ability analy-



PRIYADHARSHINI AND VENKATESAN 473

sis for yield and yield contributing traits in okra. The
Pharma Innovation Journal. 10(10): 2215-2218.

More, S.J., Chaudhari, K.N., Vaidya, G.B. and Chawla, S.L.
2017. Estimation of hybrid vigour for fruit yield and
quality traits of okra (Abelmoschus esculentus (L.)
Moench) through line x tester analysis carried over
environments. International Journal of Current Micro-
biology and Applied Sciences. 6: 4101-4111.

Mundhe, S.S., Pole, S.P. and Khandebharad, P.R. 2023.
Diallel analysis for yield and yield component traits
in okra (Abelmoschus esculentus (L.) Moench). The
Pharma Innovation Journal. 12(1): 2981-2987.

Narkhede, G.W., Thakur, N.R. and Ingle, K.P. 2021. Stud-
ies on combining ability for yield and contributing
traits in okra (Abelmoschus esculentus L. Moench).
Electronic Journal of Plant Breeding. 12(2): 403-412.

Patel, B.M., Vachhani, J.H., Godhani, P.P. and Sapovadiya,
M.H. 2021. Combining ability for fruit yield and its
components in okra (Abelmoschus esculentus (L.)
Moench). Journal of Pharmacognosy and Phytochemis-
try. 10(1): 247-251.

Pithiya, D.J., Jethava, A.S., Zinzala, S.N. and Vachhani, J.H.
2020. Study on combining ability in okra
(Abelmoschus esculentus (L.) Moench). IJCS. 8(1): 676-
679.

Punia, M. and Garg, D.K. 2019. General and specific com-
bining ability effects and variances for fruit yield
and its contributing traits in okra (Abelmoschus
esculentus (L.) Moench). Intl. J. Chemical Studies. 7(1):
1824-1830.

Rajani, A., Naidu, L.N., Reddy, R.V.S.K., Srikanth, D.,
Kumari, N.R. and Babu, D.R. 2021. Studies on com-
bining ability for yield and quality attributing traits

in okra (Abelmoschus esculentus (L.) Moench). J.
Pharm. Innov. 10(10): 1398-1400.

Sapavadiya, S.B., Kachhadia, V.H., Savaliya, J.J.,
Sapovadiya, M.H. and Singh, S.V. 2019. Study on
combining ability for fruit yield and its related at-
tributes in okra (Abelmoschus esculentus (L.)
Moench). The Pharma Innovation J. 8(6): 31-34.

Shinde, S.L., Zate, D.K., Khan, F.S. and Thombre, P.R. 2023.
Studies on combining ability in okra through line x
tester analysis. J. Pharm. Innov. 12(1): 221-227.

Shwetha, A., Mulge, R. and Khot, R.K. 2021. Combining
ability studies in okra (Abelmoschus esculentus (L.)
Moench) for growth and earliness parameters. Jour-
nal of Pharmacognosy and Phytochemistry. 10(2): 1313-
1316.

Suganthi, S., Priya, R.S., Kamaraj, A., Satheeshkumar, P.
and Bhuvaneswari, R. 2020. Combining ability stud-
ies in bhendi (Abelmoschus esculentus (L.) moench)
through diallel analysis for yield and yield attribut-
ing characters. Plant Archives. 20(1): 3609-3613.

Timmareddygari, S., Pidigam, S., Natarajan, S.,
Amarapalli, G. and Komatireddy, R.R. 2021. Com-
bining ability analysis for yield attributes, yield and
quality parameters in brinjal (Solanum melongena L.)
hybrids. Journal of Pharmacognosy and Phytochemistry.
10(1): 1649-1658.

Vekariya, R.D., Patel, A.I., Modha, K.G., Kapadiya, C.V.,
Mali, S.C. and Patel, A.A. 2020. Estimation of Het-
erosis, Gene Action and Combining Ability over
Environments for Improvement of Fruit Yield and
its Related Traits in Okra (Abelmoschus esculentus (L.)
Moench). Int. J. Curr. Microbiol. App. Sci. 9(9): 866-
881.


