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Abstract: In sesame 15 lines and 4 testers were used to studies combining ability and heterosis by line x
tester methods. This revealed the additive type of gene action in the inheritance of days to flowering,
capsule bearing length, seed per capsule and oil content. Non-additive gene action were noted for days to
maturity, plant height, branches per plant, capsule per plant, capsule length, 1000 seed weight and seed
yield per plant. Estimate of SCA effect revealed that no cross combination was good for all the characters
over all the three environments under study. But some of the crosses, showing consistently superior and
desirable SCA effect in desired direction across the environment for seed yield per plant and for several
other traits in one of the sowing dates. The parents RT-54, HT-1, CST-783, TNAU-65 and RT-49 were
better general combiners for seed yield and its components traits and for high oil content CST-783, RT-
127, and RT-49 were good general combiners. The highest desirable heterosis expression over standard
check were observed for grain yield (425%) followed by seed per capsule (159%), capsules per plant
(150%), capsule bearing length (64%), branches per plant (59%) and days to earliness (6%).
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INTRODUCTION

Development of varieties with high yielding potential
should be the first step in the direction of up-grading
the sesame yield. In order to develop a sound
breeding programme to identify such varieties, the
knowledge of combining ability together with per se
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performance of parents and hybrids over
environments is essential to selection of suitable
parents and crosses. Furthermore, because of the
genotype x environment interaction, the information
obtained under one environment and or one set of
genetic material may not apply to another, because
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of the estimates from one environment may be
biased and would not present a true picture of
genetic nature and breeding value of the population.
Therefore, the present study has assessed combining
ability and heterosis for seed yield and its component
traits over three environments.

MATERIALS AND METHODS

Fifteen diverse varieties/ advance lines of sesame
viz., RT-46, RT-103, RT-106, RT-125, RT-127, RT-
238, RT-282, TC-25, HT-1, 1S-231, TKG-21, Pb. Til
No.1, Uma, TNAU-65 and CST-783, used as females
were crossed with four male parents viz., RT-54, IS-
208, RT-49 and BS-6-1 to develop 60 F s using line
x tester mating design during &harif 1997. The
resultant F s along with their parents were evaluated
in randomized block design with three replications
at three dates of sowing representing three
environments, 20" June (E1), 5" July (E2) and 20™
July (E3) at ARS Mandot- Jodhpur. Individual plots
consisted of two rows of 2 m length following a
geometry of 30x 15 cm. Data were recorded on ten
randomly selected competitive plants for seed yield/
plant, capsule bearing length, capsules/plant, capsule
length, seeds/capsule, branches/plant, plan height,
1000- seed weight and oil content. Days to flowering
and days to maturity were recorded on plot basis.
The data were subjected to L x T analysis according
Kempthorne [4] and standard heterosis over
commercial national check variety TC-25 was
calculated as per standard procedure.

RESULTS AND DISCUSSION

Pooled analysis of variance showed differences due
to genotype (G), environment (E) and the interaction
were highly significant for all the characters
(Table 1). Significant G x E interactions indicated
differential response of genotypes to changing
environments. The linear component of
environment accounted more than the G x E (linear)
component. Pooled deviation was significant for all
the characters, indicating the greater role of

unpredictable components in the G x E interaction.
Such results are commonly reported in sesame by
Kumar [7], Madhy and Bakheit [8] and Verma and
Mabhto [14].

Analysis of variance in the three environments
also revealed that significant differences among
parents and their hybrids for all the traits. The parents
v/s hybrid’s sum of squares was also significant for
all the traits revealing the presence of heterosis. The
present result is in line with the reports of Dora and
Kamala [2] and Jadon and Mehrotra [3]

The analysis of combining ability (Table 2)
revealed that the estimation of GCA and SCA were
significant for almost all the traits in each
environment including the importance of both
additive and non additive gene effects were involved
in the inheritance of the characters. These results
are in close agreement with Murty [9], Narkhede and
Sudhir Kumar [10]. However, the additive (fixable)
type of gene action was predominant in the
inheritance days to flowering, capsule bearing length,
seeds per capsule and oil content. On the other hand,
preponderance of non additive gene action was
noted for days to maturity, plant height, branch per
plant, capsule per plant, capsule length, 1000- seed
weight and seed yield per plant. In general the
magnitude of GCA/SCA decreased as the sowing
were delayed in case of days to flowering, days to
maturity, and plant height and the value increased as
sowing was delayed in case of capsule bearing length
and oil content. In rest of the cases either there was
little change. The results are in agreement with the
findings of Murty [9] for days to flowering, Dora and
Kamala |2] for days to maturity, plant height, branches
per plant, capsule per plant, capsule length, 1000- seeds
weight and seed yield per plant, Chandraprakash [1]
for seeds per capsule and oil content.

Combining ability effects

The estimates of GCA effects revealed the parents
RT-54, HT-1, CST-783, TN AU-65,RT-127, and RT-
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49 were better general combiners for seed yield per
plant, days to flowering, capsule bearing length,
capsule per plant and 1000- seed weight. The parent
CST-783, RT-127 and RT-49 were also good general
combiners for high oil content these parent may be
utilized for hybridization programme for improving
the seed yield coupled with oil content in sesame
(Table 3). The parent of distant origin having high
additive x additive interaction effects are likely to
result better genotypes with high yield in advance
generations as revealed by Sharma and Chouhan [11].
The per se performance and GCA effects of the
parents revealed that these two parameters were in
general directly related to each other. In no case a
parent with poor per se performance was the best
combiner. Thus when the character is unidirectionaly
controlled by a set of alleles and additive effects are
more important, than the choice of parents on the
basis of per se performance may be effective.
However, in case where non-allelic interaction is
more important, the combining ability estimates must
be considered for parental choice.

Estimate of SCA effect revealed that no cross
combination was good for all the characters over all
the three environments under study. nevertheless,
some of the crosses showing consistently superior
and desirable SCA effect in desired direction across
the environment for seed yield per plant were RT-
46 X RT-54, RT-106 X RT-49, RT-125 X IS-208,
RT-127 X BS-6-1, RT-282 X RT-54, HT-1 X BS-6-
1,1S-231 X RT-49, TKG-21 X RT-49, TNAU-65 X
RT-54 and CST-783 X RT-54. The cross TNAU-65
X RT-54and CST-783 X RT-54 exhibited significant
and desirable SCA effects for seed yield per plant
across thee environments as well as also showed
significantly superior SCA effects for several other
traits in one of the sowing dates.

Perusal of crosses with high and desirable SCA
effect in general had parents which had either low
GCA effects or at least one parent with undesirable
GCA effects. In other words two combiners with

high GCA effect did not necessarily result in a
combination with high SCA effects. For example
crosses TNAU-65 X RT- 49 AND HT-1 X RT-54,
where both the parent had the significant GCA
effects across the environments gave negative SCA
effects for seed yield across the environments. This
indicate that the parent TNAU-65, RT-49, HT-1,
though, had high GCA effects were probably not
genetically different from each other. It is further
observed that significant desirable SCA effects were
not always associated with high per se performance.
This indicates that the choice of best combination
on the basis of high SCA effects may not always
necessarily be the one which would give highest per
se performance.

HETEROSIS

The highest desirable heterosis expression over
standard check TC-25 in seed yield and its
components was observed in order of seed yield per
plant in cross TNAU-65 X RT-54 (425.46%)
followed by seeds per capsule in CST-783 X RT-54
(158.61%), capsule per plant in CST-783 X RT-49
(149.69%), capsule bearing length in IS-231 X RT-
49 (63.98%), branches per plant in TKG-21 X RT-
54 (59.32%), plant height in TC-25 X BS-6-1
(45.39%), 1000-seed weight inRT-127 X RT-49
(22.12%), capsule length in RT-282 X RT-54
(17.64%), oil content in HT-1 x RT-49 (7.46%), days
to flower in HT-1 X RT-54 (-5.77%) and days to
maturity in RT-127 X BS-6-1 (-5.56%). In sesame
earliness is desirable, the crosses possessing negative
heterosis effects are considered to be superior.
Heterotic effects were either low or negative for oil
content. High heterosis for seed yield and its several
components has also been reported by Krishnaswami
and Appadurai [5], Singh et al. [12], Tu et al. [13] and
Kumar [6].

A total of sixteen crosses (Table 4) showed
stable superiority over check TC-25 across the
environment for seed yield per plant and superior in
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their per se performance for seed yield per plant and
its components traits and also had significant
desirable SCA effects. Several superior crosses on
the basis of SCA, high heterotic effect and high per
se performance may be used frequently in future
breeding programme. Hence, transgrassive
segregants obtained for seed yield with more
percentage of oil.

All the type of general combiner i.e. high x high,
high x low and low x low were involved in the crosses.
This showed that additive x additive, additive x
dominance and dominance x dominance type of
gene action were involved in the crosses. These
results are in close conformity with the findings of
Sharma and Chouhan [11].
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