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ABSTRACT

Heterosis in relation to gca and sca was studied in an 8 X 8 diallel, for seven characters
in sesame. High heterosis was observed for yield and its components. Mean performance of
the crosses was in close association with effects, suggesting that it can be taken as a
criterion for effective heterosis breeding. Additive X dominance gene effects were predominant
in the best cross combinations. N
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Seed yield in sesame has been found to be significantly correlated and directly
affected by number of capsules, branches, plant height and height of the first capsule
bearing node from ground level [1, 2]. Therefore, any breeding programme aiming
at improvement of this crop will largely depend on these attributes. Further,
exploitable heterosis also very much depends on general combining ability (gca) and
specific combining ability (sca) and the breeding procedure adopted. In the present
study, therefore, heterosis in relation to general and specific combining ability has
been discussed.

MATERIALS AND METHODS

Eight diverse varieties of sesame, viz. Gujarat Til-1 (Gujarat), Pratap (Rajasthan),
‘TC 25 (Punjab), N 32 (M.P.), Vinayak (Orissa), SP 1162 (A.P.) and ES 22 (U.S.A.)
were crossed in all possible combinations, excluding reciprocals. The resultant crosses
along with parents were grown in single row plots of 4.5 m length with three
replications. The distances between fows and plants were 45 and 15 c¢m, respectively.
‘Observations were recorded on plant height, days to flower, number of branches,
height of the first capsule bearing node (fruiting node) from ground level, number
of capsules, seeds per capsule and seed yield. Heterosis (%) was calculated over
better parent (BP) and combining ability as per Griffing [3] Model 1, Method 2.
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RESULTS AND DISCUSSION

Analysis of variance showed high significant difference between parents and
"hybrids for all the characters. The crosses showing high heterosis and sca effects
revealed that none of the hybrids was consistantly good for all the attributes and
different crosses. were superior for different characters. Highest heterosis for seed
yield was observed in cross Pratap X Vinayak, followed by Vinayak x SP 1162,
Type 12 X Vinayak, and Gujarat Til 1 X Vinayak. Among these crosses, Pratap X
Vinayak and Vinayak X SP 1162 were also desirable for capsule number, plant
“height, branches, and height of the first fruiting node and Gujarat Til 1 X Vinayak
for number of branches and capsules. Other better crosses were PratapxXType 12 (number
. of capsules and plant height), N. 32 x ES 22 (earliness and height of first fruiting
node), and Vinayak x ES 22 and Gujarat Til 1 X Pratap (seed/capsule). Further,
most of the heterotic crosses identified as superior for different attributes were also
significantly better specific combinations.

Table 1. Per se performance of the parents and their general combining ability in sesame
Y

Parent Plant Daysto  Number of Height of first Numberof  Seeds per Seed yield
height flower branches fruiting node capsules capsule

cm gea No. gea No. gea om gca  No. gca No. pea g gea

Gujarat Til-1 941 -56 387 -21 19 -03 364 -23 628 -29 546 07 91 02

Pratap 3 71 510 21 00 -04 366 41 482 07 366 —-09 51 -02
Te25 %2 60 403 -15 33 02 332 -49 589 51 498 -03 49 -08
Type 12 1037 -33 450 06 34 04 408 02 472 29 519 28 44 -00
N32 1241 88 530 42 21 -05 366 90 60.1 -68 406 -37 47 -08

Vinayak 1084 15 463 07 39 1.2 384 -08 757 189 684 39 106 28
SP 1162 1078 1.0 437 05 37 04 461 18 743 55 45 10 75 02

ES22 1068 -35 393 ~14 29 -01 363 -70 595 74 49 -05 61 -10
SE 55 11 06 01 08 02 33 07 64 13 1.1 02 11 04
algca 17.5 22 0.3 16.5 324 — 0.9
Osca 1322 54 1.0 87.5 418.7 96.0 50

In general, a good relationship between gca and per se performance of the
parents was observed (Table 1), but no such relationship was noticed between gea
and sca of these crosses. Most of the best crosses involved high X low and very
few high x high gca parents, which stated the importance of additive X dominance
type of gene effects.The mean performance of hybrids was associated with sca effects
which was evident from the significant correlation between them. Thus, mean
performance of hybrids could be considered as a criterion of high sca effects in
sesame. Similar results have been reported in other autogamous crops like pigeonpea -
[4] and linseed [5].

Normally sca effects do not contribute much to the improvement of self-pollinated
crops. However, when sca effects are, observed in the crosses having at least one
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-good general combiner parent, the possibility of their exploitation in practical breeding
increases. In the present study, most of the heterotic crosses, which were also good
specific combiners, involved at least one good general combiner and the best parent
per se. Such crosses are likely to throw some transgressive segregates in advanced
generations. '

Thus, looking to the relationship between per se performance of parents and
gca effects and mean performance of hybrids and sca effects, parents having high
gca and better performance in hybrids should be utilised in breeding programme.
The resultant crosses should be handled either by recurrent selection procedure or
by the method suggested by [6].
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