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ABSTRACT

Four lines and eleven testers of sesame were evaluated for general and specific combining ability
through line x tester cross analysis. Both additive and non-additive types of gene effects were
involved in the control of all the characters under study. The magnitude of additive variance was
relatively higher than non-additive variance for all the characters except number of seeds per
capsule, oil content and seed yield per plant. Parents viz. ABT 19, AT 92, AT 123, AT 102, AT 119, ABT
25 and AT 124 were found to be good general combiners for seed yield per plant and yield
components. The sca effects the cross viz., AT 92 x AT 123, ABT 19 x AT 79, AT 92 x AT 114, ABT 19 x
AT 103, G. til 2 x AT 102, AT 90 x AT 127 and ABT 19 x ABT 25 were found promising for seed per

plant and yield components.

Key words :
The oilseed crops play an important role in agricultural
and industrial economy of our country. India occupies a
very prominent place in the oilseed map of the world as
it produces a large variety of oilseed crops and ranks
first in respect of total hectare and production. Sesame
(Sesamum indicum (L.)) is one of the most important
oilseeds crops grown next to groundnut and mustard in
India. The information about combining ability is
immense help to the plant breeder in the choice of
suitable parents for hybridization programme. The
nature of gene action has bearing on development of
efficient breeding programme. The general combining
ability is attributed to additive x additive gene effects,
which are fixable, while specific combining ability is
attributed to non-additive gene actions, which may be
due to dominance or / and epistasis. Therefore, proper
understanding of combining ability of parents and gene
effects for yield and its components characters could be
of greater help in selecting appropriate parents for
hybridization and breeding programme.

MATERIALS AND METHODS

A set of 44 hybrids involving four female ( AT 90, AT 92,
ABT 19 and G. til -2 ) and eleven males ( AT 79, AT 84,
AT 102, AT 103, AT 114, AT 119, AT 120, AT 123, AT
124, AT 127 and ABT 125) lines of sesame was made
using line x tester mating during kharif-2005. The
experimental material, consisting 59 entries including
15 parents and their 44 crosses, was raised in a
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randomized block design with three replications during
kharif-2010 at three locations viz., Instructional Farm,
Junagadh, Rajkot and Amreli. Each entry was grown in
a single-row plot of 5.00 m length, spaced 20 cm. apart
between plants and row spacing being 45 cm.
recommended cultural practices were followed
uniformly in all the three environments, to raise a
healthy crop. Five competitive plants were selected
randomly from each plot and observations were
recorded for the ten characters, and their averages
were used in the statistical analysis. The data were
analyzed for combining ability following (1).

RESULTS AND DISCUSSION

The analysis of variance for combining ability pooled
over environments (Table-1) revealed that mean
square due to environments were highly significant for
all the characters except oil content, indicating
sufficient diversity among environments. The mean
squares due to females were significant for all the traits,
whereas mean squares due to males were significant
for the most of characters except number of seeds per
capsule, number of capsule per plant and oil content.
The mean squares due to females x males were
significant for all the traits, which indicated the
importance of both additive and non-additive gene
effects. The interaction mean squares due to females x
environments and males x environments were
significant for all the traits except number of branches
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Table-2 : Estimate of gca effect of parents pooled over environments for seed yield and yield attributing traits in sesame.
Parents Days to Days to Plant No. Capsule No. of No. of 1000- Oil Seed
50% maturity height branche length seeds/ capsule seed content yield
flowering (cm) s/plant (cm) capsule s/plant weight (%) plant
(9) (9)
Female (lines)

AT 90 -2.45** -1.23" | -10.34** | _0.67** 0.07** 0.21 -11.94* | 0.06™* 0.06 -1.29**
AT 92 -2.89** -2.59* | -5.51** -0.72** 0.15** 3.04** -5.04** 0.15** 0.04 0.40*
ABT 19 8.34** 5.11** 22.05** 2.31** -0.10** -2.19** | 27.00** | -0.18** 0.23* 3.22**
G. til 2 -3.00** -1.30** -6.50** -0.75** -0.12** -1.06 -10.02** -0.03 -0.33** -2.32**

SE gi. + 0.21 0.39 1.37 0.05 0.02 0.79 1.13 0.02 0.11 0.19
Males (testers)
AT 79 -0.36** -0.02 0.32 1.04 -0.01 0.32 1.04 -0.01 0.25 -0.71*
AT 84 -0.33** -0.10* -1.24 -11.61** -0.03 -1.24 -11.61** -0.03 0.24 -1.87**
AT 102 -0.05 0.00 1.49 10.61** 0.01 1.49 10.61** 0.01 -0.31 1.22**
AT 103 -0.19* 0.04 1.21 275 -0.00 1.21 275 -0.00 -0.15 -1.44**
AT 114 -0.40* -0.04 0.11 _7.43** 0.09* 0.11 -7.43** 0.09* 0.05 -1.76**
AT 119 0.03 0.13** 2.16 3.04 -0.01 2.16 3.04 -0.01 0.29 1.31*
AT 120 0.02 -0.16** -2.40* -6.22** | -0.13** -2.40* -.22** | -0.13** | -0.61** | -2.16*
AT 123 0.19* 0.01 3.53* 8.53** -0.16** 3.53* 8.53** -0.16™* 0.12 2.40**
AT 124 0.48** 0.01 -2.30 -1.89 0.07* -2.30 -1.89 0.07* 0.25 0.52
AT 127 -0.04 0.07* -2.16 -1.21 0.14** 216 -1.21 0.14** 0.03 0.26
ABT 25 0.70** 0.05 -0.72 8.28** 0.03 -0.72 8.28** 0.03 -0.16 2.22**
SE g, + 0.09 0.04 1.32 1.88 0.04 1.32 1.88 0.04 0.19 0.31

*

, ** Significant at 5 and 1 % levels, respectively.

Table-3 : Promising hybrids showing high specific combining ability effects for seed yield and yield attributing traits across the
environments.

Crosses Days to Day to Plant No. of Capsule No. of No. of 1000-see Oil Seed
50 % maturity height branches length seeds capsules | d weight | content | yield per
flowering (cm) per plant (cm) per per plant (@ (%) plant (g)
capsule
AT 92 x AT 123 0.84 0.01 4.99 0.52** 0.03 0.42 21.58** -0.06 0.19 5.76**
ABT 19 x AT 79 119 0.31 7.69 -0.18 0.09 -1.58 17.80* 0.04 0.08 3.01**
AT 92 x AT 114 -0.77 -0.02 -1.71 0.07 0.08 777" 11.45** -0.07 0.17 2.66™*
ABT 19 x AT 103 2.41% 1.86 12.75% | 073" 0.08 030 | 2489+ | -0.01 0.46 2.56™
G. til 2 x AT 102 0.02 -0.54 6.58 0.39* 0.15* 5.70 8.97* 0.01 -0.01 2,55
AT 90 x AT 124 -0.36 -0.03 1.60 -0.12 -0.04 -2.51 9.26* -0.06 0.07 2.30**
AT 90 x AT 127 1.23 2.56* 10.61* 0.49* 0.03 2.55 10.07* 0.02 -0.06 2.12**
ABT 19 x ABT 25 -5.98** -3.14* -8.80" 0.12 0.04 5.02* 4.68 0.01 -0.08 2.05™
AT 90 x AT 119 -0.61 0.23 -1.35 0.04 0.06 -3.17 9.37* 0.00 0.21 1.95**
ABT 19 x AT 84 1.38* 0.67 13.48** 0.05 0.67 -0.28 424 -0.17* -0.14 1.67*
G. til 2 x AT 127 -0.78 -0.71 0.73 0.68** 0.03 -3.36 2.16 -0.14* 0.63 1.33*
G. til 2 x AT 127 -0.78 -0.71 0.73 0.68** 0.03 -3.36 2.16 -0.14* 2.16 -0.14*
S.E. Sij £ 0.50 0.91 3.21 0.12 0.05 1.86 266 0.05 2.66 0.05

*, ** Significant at 5 and 1 %

levels, respectively
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significant and positive sca effect for seed yield per
plant. The hybrid AT 92 x AT 123 showed the highest
significant for seed vyield per plant and yield related
traits and other hybrids exhibiting higher and significant
positive sca effects were viz., AT 90 x AT 127 and
ABT 19 x AT 103. These crosses involved parents with
good x good, poor x good and good x poor gca effects.
The cross ABT 19 x ABT 25 recorded good sca effect
for early flowering and early maturity and number of
seeds per capsule, which included poor x poor gca
effect for earliness, poor x average gca effects for
seeds per capsule. The cross, G. til 2 x AT 102
recorded high sca effect for number of branches per
plant, capsule length, number of seeds per capsule,
number of capsules per plant and seed yield per plant,
which included poor or average female parent and
good or average male parent for all these yield
components. While the cross G til-2 x AT 127 (poor x
poor) was found to be good specific combiner for
number of branches per plant. The high sca effect for
seed yield per plant was due to desirable sca effect of
component characters viz., number of branches per

plant, number of capsules per plant and number of
seeds per capsule. Since additive and non-additive
components genetic variance were important for all
these traits, exploitation of both types of gene action
would be imperative and recurrent selection for hybrid
varieties would prove most effective.
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