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Summary
Heterosis and combining ability effects were estimated for yield and contributing traits in Line x Tester programme involving
six lines (VRO-5, VRO-6, HRB-9-2, Pusa Sawani, Prabhani Kranti and HRB-55) and four testers (Arka Anamika, Arka Abhey,
IIVR-11 and P-7). Among twenty four hybrids, the high sca were recorded in cross combinations namely  Pusa Sawani x A.
Anamika, HRB-9-2 x P-7, HRB-55 x A.Anamika, VRO-5 x A. Anamika, VRO-5 x IIVR-11 and VRO-5 x A. Abhey. Among
parents, Parbhani Kranti, VRO-6, VRO-5 and IIVR-11 were found good general combiner. Hence, these parents may be used
as one of the parent in okra hybrid programme. The gene action studies indicated that there was preponderance of non-
additive (dominance) gene action for all the traits under study.

lkjka”k

fHk.Mh ds N% eknk tudks ¼oh-vkj-vks-&5] oh-vkj-vks-&6] ,p-vkj-ch-&9&2] iwlk lkouh] ijHkuh ØkfUr ,oa ,p-vkj-ch-&55½ o pkj uj tudks
¼vdkZ vukfedk] vdkZ vHk;] vkbZ-vkbZ-ch-vkj-&11 ,oa ih&7½ ds mit gsrq ykbu x VsLVj la;ksth fof/k }kjk vkst o la;ksth {kerk dk vè;;u
fd;k x;kA lHkh 24 ladjks esa iwlk lkouh x vdkZ vukfedk] ,p-vkj-ch-&9 x ih&7] ,p-vkj-ch-&55 x vdkZ vukfedk] oh-vkj-vks-&5 x vdkZ
vukfedk] oh-vkj-vks-&5 x vkbZ-vkbZ-ch-vkj-&11 o oh-vkj-vks-&5 x vdkZ vHk; ds la;ksth ladjks esa fof”k’V la;ksth {kerk vf/kd ik;h xbZA
lHkh fiRrdks esa ijHkuh ØkfUr] oh-vkj-vks-&6] oh-vkj-vks-&5 ,oa vkbZ-vkbZ-ch-vkj-&11 lkekU; la;kstdrk gsrq mi;qDr ik;s x;sA vr% ;s fiRrd
fHk.Mh ds ladj iztkfr;ksa ds fodkl gsrq mi;ksx fd;s tk ldrs gSaA thu fØ;kUp;u ds v/;;u ls ;g iznf”Zkr gksrk gS fd lHkh y{k.kksa esa
izHkkfork dk xq.k ik;k x;kA

Varanasi. Twenty four F1s along with their parents
were raised in randomized block design having three
replications during 2008-09. Each treatment was sown
in six meter long double rows keeping 60 cm distance
between rows and 30 cm between plants. Data were
recorded on fifteen randomly competitive plants in
each replication in parent and F1s. Observations were
recorded on plant height (cm), number of primary
branches/plant, internodal length (cm), days to first
flowering, first flowering node, fruit length (cm), fruit
diameter (cm), average fruit weight (g), number of fruits/
plant and fruit yield/plant (g). The mean data was
further subjected for statistical analysis for estimating
extent of heterosis over better parent (BP), combining
abilities and gene action (Kempthrone, 1957).

Results and Discussion

Data on heterosis for yield and contributing traits are
presented in Table 1. For plant height, the cross
combinations viz VRO-5 x A. Anamika (100.52%),
VRO-5 x IIVR-11 (90.67%) and VRO-5x A. Abhey
(87.05%) exhibited high and positive heterosis over
better parents. As regard number of primary branches,

Introduction

Okra is one of the most important vegetable in the
tropical and subtropical parts of the world. A line x
tester mating design as given by (Kampthrone, 1957)
provides information about general and specific
combining abilities of parents and at the same time it
is helpful in estimating various types of gene effects,
hence keeping the importance of this design, the
present investigation was carried out to know the
extent of heterosis, combining abilities and nature of
gene action which may be useful in selection of
parents for hybridization, cross combinations for
advancement and also in  choosing the appropriate
breeding procedure for improvement of yield and
quality of Okra.

Materials and Methods

Ten genetically diverse parents were crossed in line x
tester crossing programme involving six as lines (VRO-
5, VRO-6, HRB-9-2, Pusa Sawani, Prabhani Kranti (PK)
and HRB-55) and four as testers (Arka Anamika, Arka
Abhey, IIVR-11 and P-7) in 2007-08 at experimental
area of Indian Institute of Vegetable Research,
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the positive and high heterosis over better parent was
in VRO-6 x IIVR-11 (31.25 %), HRB-9-2 x P-7 (24.72
%) and Pusa Sawani x P-7 (24.44%). These results are
in conformity with the findings of Elangovan et al.
(1981) who also reported heterosis more than 30%
for this trait. For first flowering node, days to first
flowering and internodal length, lower values of
negative heterosis was considered to be better. In the
present investigation for internodal length, the cross
combinations VRO-5 x A. Anamika (-41.51%), VRO-
5 x A. Abhey (-40.76%) and VRO-5 x IIVR-11 (-36%)
exhibited negative and high heterosis. For days to first
flowering the negative and significant heterosis was
recorded from crosses VRO-6 x A. Anamika (-10.26%)
and Pusa Sawami x Arka Anamika (-9.52%).
Ravishankar et al. (2002) also reported maximum
standard heterosis for plant height, days to flowering
and internodal length. The cross combinations VRO-
5 x P-7, HRB-9-2 x A. Abhey and VRO-6 x A. Anamika
exhibited high and negative heterosis over better
parent for first flowering node.

High and positive heterosis was recorded form crosses
Pusa Sawami x A. Anamika (42.05%), VRO-6 x A.
Anamika (37.63%) and PK x IIVR-11 (27.47%) for fruit
length while for fruit diameter the high and positive
heterosis was exhibited by VRO-6 x IIVR-11 (41.18%),
VRO-6 x A. Anamika (26.32%) and HRB-9-2 x P-7
(23.53%). Pawar et al. (1999) observed moderate
heterosis for fruit length and diameter.

For number of fruits per plant the highest positive
heterosis for better parent was recorded from the cross
combinations HRB-55 x P-7 (41.11%) followed by
Pusa Sawani x A. Anamika (34.62%) and HRB-9-2 x
P-7(33.33%). The crosses Pusa Sawani x IIVR-11, Pusa
Sawani x P-7 and Pusa Sawani x A. Abhey exhibited
high and positive heterosis for average fruit weight.
The high and positive heterosis for fruit yield/plant was
observed in cross combinations Pusa Sawani x A.
Anamika (77.6%), HRB -9-2 x P-7(74.81%) and HRB-
55 x A. Anamika (70.12%). The observed high
heterosis for fruit yield may be due to genetic diversity

Table 1. Heterosis over better parent and their specific combing ability.

*Significant at 5%, **significant at 1%

Characters Three better crosses Heterosis over 
better parent (%) 

Specific combining 
ability (SCA) 

Best three general 
combiner 

Plant height (cm) VRO-5 x A. Anamika 
VRO-5 x IIVR-11 
VRO-5 x A. Abhey 

100.52** 
90.67** 
87.05** 

4.39 
3.06 
2.17 

Parbhani Kranti 
Arka Anamika 

VRO-6 
Number of primary branches VRO-6 x IIVR-11 

HRB-9-2 x P-7 
Pusa Sawani x P-7 

31.25 
24.72 
24.44 

0.24** 
0.08 
-0.01 

VRO-5 
Arka Abhey 

Arka Anamika 
Internodal length (cm) VRO-5 x A. Anamika 

VRO-5 x A. Abhey 
VRO-5 x IIVR-11 

-41.51** 
-40.76** 
-36.0** 

0.23** 
0.16 

-0.28** 

VRO-5 
IIVR-11 

Arka Anamika 
Days to first flowering VRO-6 x A. Anamika 

Pusa Sawani x A.Anamika 
-10.26** 
-9.52** 

-2.92** 
-2.51** 

IIVR-11 
VRO-6 
VRO-5 

First Flowering node VRO-5 x P-7 
HRB-9-2 x A.Abhey 
VRO-6 x A.Anamika 

-28.33 
-16.67 
-12.35 

-0.4 
-0.95* 

-2.92** 

IIVR-11 
HRB-9-2 
VRO-5 

Fruit length (cm) Pusa Sawani x A.Anamika 
VRO-6 x A.Anamika 
PK x IIVR-11 

42.05** 
37.63** 
27.47** 

0.96** 
1.88** 
0.39** 

IIVR-11 
Parbhani Kranti 

VRO-6 
Fruit diameter (cm) VRO-6 x IIVR-11 

VRO-6 x A.Anamika 
HRB-9-2 x P-7 

41.18** 
26.32** 
23.53** 

0.16** 
0.11* 
0.04 

VRO-5 
Parbhani Kranti 

VRO-6 
Number of fruits/plant HRB-55 x P-7 

Pusa Sawani x A.Anamika 
HRB-9-2 x P-7 

41.11** 
34.62** 
33.33** 

0.33 
2.92** 
1.98** 

VRO-6 
IIVR-11 
HRB-9-2 

Average fruit weight (g) Pusa Sawani x IIVR-11 
Pusa Sawani x P-7 
Pusa Sawani x A. Abhey 

34.5** 
34.36** 
34.11** 

0.06 
-0.01 
0.04 

VRO-6 
HRB-55 
VRO-5 

Fruit yield/plant (g) Pusa Sawani x A. Anamika 
HRB-9-2 x P-7 
HRB-55 x A.Anamika 

77.6** 
74.81** 
70.12** 

35.33** 
31.27** 
30.71** 

VRO-6 
IIVR-11 
HRB-9-2 
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Table 2. Estimate of GCA and SCA variances and A (additive) and D (dominance) component of genetic variance in okra
P a ram ete rs  D ays  to   

f irs t 
flo w erin g  

F irs t 
f lo w e rin g  

n o d e  

P lan t 
h e igh t 
(cm )  

In te rn o d al  
le n g th   
(cm ) 

N u m b e r o f 
p rim a ry  

b ran ch e s / 
p lan t  

N u m b er  
o f f ru it s/  

p lan t  

S in g le  
fru it 

w e ig h t 
(g ) 

F ru i t 
len g th  
(cm )  

F ru it  
d iam ete r 

(cm )  

F ru i t y ie ld /  
p lan t  

(g )  

σ 2  G C A  fo r m a le  6 .9 7  0 .0 6  0 .5 3  0 .0 5  0 .0  4 .8 4  -0 .0 2  1 .4 1  0 .0  7 1 5 .4 6  
σ 2  G C A  fo r fem a le  1 .9 8  0 .1  3 7 .2 4  1 .6 2  0 .1 4  1 7 .6 3  0 .0 1  4 .0 4  0 .0 3  2 5 4 5 .1 4  
σ 2  SC A  2 1 .7 3  1 .0 7  5 4 .6 6  2 .4 8  2 .3 4  3 3 .5 0  1 .0 2  1 3 .2  0 .0 6  3 6 7 8 .6 0  
σ 2  A  9 .9 5  0 .1 5  3 0 .4 3  1 .3 6  0 .1 2  1 9 .8 8  -0 .0 1  4 .9 2  0 .0 2  2 8 9 4 .6 6  
σ 2  D  1 1 .7 3  0 .2 7  4 4 .6 6  2 .1 4  1 .0 2  2 3 .1 7  0 .1 3  1 1 .1  0 .0 4  3 4 7 3 .5 8  

 
of the parents used in hybrid combinations, increase
and average fruit weight and number of fruits/plant.
Singh and Sood (1999) and Pitchaimuthu and Dutta
(2002) observed high and positive heterosis for fruit
yield.

General combining ability studies indicating that VRO-
6, VRO-5 and IIVR-11 were good combiners for yield
and contributing characters (Table 1).  The present
study showed that the parents who were the best
combiner for high yield, exhibited the best combiner
for more number of fruits/plant or fruit length or
diameter. This suggests that parent showing high sca
and yield may be due to their high gca for fruit length
or fruit diameter. Yadav et al. (2002) and Vishwakarma
et al. (2002) were also reported high gca for fruit yield
due to high gca for number of fruits/plant.

Specific combining ability studies (Table 1) also
revealed that the cross combinations Pusa Sawani x
A. Anamika, HRB-9-2 x P-7 and  HRB-55 x A.
Anamika had high positive sca effect as well as high
degree of heterosis for fruit yield/plant while the best
crosses VRO-5 x A. Anamika, VRO-5 x IIVR-11, VRO-
5 x A. Abhey, VRO-6 x IIVR-11, HRB-9-2 x P-7, Pusa
Sawani x P-7, HRB-55 x P-7, Pusa Sawani x
A.Anamika, HRB-9-2 x P-7, Pusa Sawani x IIVR-11,
Pusa Sawani x A. Abhey, VRO-5 x P-7, HRB-9-2 x
A.Abhey, VRO-6 x A. Anamika for plant height,
number of primary branches, internodal length, days
to first flowering, first flowering node, fruit length, fruit
diameter, average fruit weight and number of fruits/
plant.

Data presented in Table 2 revealed that plant height,
number of primary branches, internodal length, days
to first flowering, first flowering node, fruit length, fruit
diameter, average fruit weight and number of fruits/
plant and fruit yield/plant showed non-additive gene

action as estimated dominance variance (ó2 D) was
higher than that of additive variance (ó2 A). In the
present finding involvement of non-additive
(dominance) gene action seems to be more important
for expression of these traits. Similar results were
reported by Weerasekara et al. (2008) and Singh et al.
(2009).
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