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ABSTRACT

The 8 x 8 diallel analysis in F1 generation without reciprocals in sesame revealed that the
variances due to gca and sca were highly significant denoting importance of additive and
nomadditive gene actions for all the eight traits. The estimated components of sca variances
were higher in magnitude for all the traits, indicating the predominance of nonadditive or
dominant gene action for the traits. The parents Vinayak and SP 1162 were good general
combiners for most of the characters, Type 12 for seeds/capsule, oil content and number of
branches, and Pratap for number of capsules, plant height, oil content, days to
flower/maturity, and number of branches, which could be utilized in hybridization
programme. The specific crosses Pratap X Vinayak, Pratap X TC 25, Type 12 x N 32, Vinayak
x SP 1162, Type 12 x SP 1162, and N 32 x ES 22 appeared to be good for seed yield and most
of the contributing characters. For improvement of the crop, adoption of sitable methods
exploiting additive and nonadditive gene effects is suggested.
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Combining ability studies are more reliable as they provide useful information for the
selection of parents in terms of performance of the hybrids and elucidate the nature and
magnitude of various types of gene actions involved in the expression of quantitative traits.
The main objective of the study reported was to identify good general combiners for yield
and its attributes so as to use them in hybridization programme for improving seed yield
based on 8 x 8 diallel cross of sesame.

MATERIALS AND METHODS

A half-diallel set (excluding reciprocals) was made involving eight parents: Gujarat
Til-1, Pratap, TC-25, Type-12, N 32, Vinayak, SP 1162 and ES 22. The resultant 28 F1 hybrids
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along with parents were planted in randomized block design with three replications in
kharif 1981. The row and plant spacings were maintained at 45 and 15 cm, respectively.
Observations on five random plants were recorded for yield, oil content, seeds/pod,
capsules/plant, number of branches, plant height, days to flower, and maturity. The
combining ability analysis was done as per Griffing Model 1, Method 2 [1].

RESULTS AND DISCUSSION

Analysis of variance revealed significant difference for all the characters, indicating
wider genetic variability among genotypes. The mean squares due to general and specific
combining ability (gca, sca) were highly significant (Table 1) for all the traits except oil
content, where only gca mean squares were significant. This indicated that both additive as
well as nonadditive types of gene actions were involved in the control of these traits,
however, for oil content, only additive effect was involved. The estimated components of
sca variance were higher than gca variance for all the characters signifying a predominant
role of nonadditive gene actfon in the inheritance of these attributes. The present results
confirm the earlier findings [2-5] of predominance of nonadditive gene action for seed yield,
oil content, seeds/capsule, capsules/plant, branches, and number of days to flower.
However, Kotecha and Yermanos [6] and Chaudhary et al. [7] found yield to be under the
influence of additive genes, while Murty and Hashim [8] and Chavan et al. [9] reported both
additive and dominant gene actions for yield and its attributes in sesame.

Table 1. ANOVA for combining ability

Character Mean squares for different parameters

gea (7) sca (28) error (70) o’ gca o’ sca
Seed yield 146" 52" 02 0.94 5.02
Oil content 03" 0.4 0.1 0.00 023
Seeds/capsule 94.7" 9.6~ 06 0.00 95.97
Capsules/ plant 76347 - 439.7" 209 32.38 418.70
No. of branches 44" 13" 03 032 0.99
Plant height 318.0" 14747 15.2 17.06 132.20
Days to flower 27.8" 57" 02 222 543
Days to maturity 89.3" 42" 06 8.50 3.66

"Significant at 1% level.
Note. Degrees of freedom given in parentheses in column heads.

The gca effects presented in Table 2 show that the parent cvs. Vinayak and SP 1162 are
good general combiners for all the traits except oil content, whereas Pratap, TC-25, ES-22
and Type-12 are good for oil content and Gujarat Til-1 and Type-12 for secds/capsule. For
plant height, days to flower and maturity, cvs. Pratap and N 32 arc notable general
combiners.
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Table 2. General combining ability effects of parents for different characters in sesame

Parent Yield Qil Seeds  Capsules  No. of Plant Days to Daysto
per content per per branches  height flower maturity
plant pod plant
Gujarat Til-1 -0.21 0.10 071 2.9 ~0.29 5600 2100 -0.22
Pratap 019 1277 49" 0.67 -0.88" 715" 213" 5.08"
TC25 —0.80 2067 027 -5.10° -0 603"  -1507 286"
Type 12 -0.01 067" 284" 295 041 327 060" 034
N32 -08  -319"7 375"  -684"  -053" 8.81" 223" 1917
Vinayak 279" 182" 394" 1895 124" 147 073" 131"
SP 1162 0.23 -0.32" 191" 553" 044" 1.00 053" 473"
ES22 -0.96 128" 046  -736  -0.16 35" 148" 083"

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

The sca of nine most heterotic crosses for yicld and its attributes (Table 3) indicated that
most of the specific cross combinations for different characters involved either one or both
the good gca parents, e.g. out of nine crosses, five each for seed yield and number of capsules,
six each for oil content and days to flower/maturity, and four each for seeds/capsule and
plant height involved such promising general combiners. As such, these crosses are of
specific significance, as besides being highly heterotic, they also gave good per se
performance and involve good gca parents. Therefore, they canbe exploited further for yield
improvement. Such crosses are likely to throw transgressive segregates in advanced
generations. Further, low x high or low x low crosses also showed higher heterosis for

Table 3. Specific combining ability of best crosses for different characters in sesame

Cross Yield Oil Sceds  Capsules  No. of Plant Daysto  Daysto
per content per per branches  height flower  maturity
plant pod plant
Pratap x TC-25 3317 -0.60 48" 34.7" 18" 72" -1.8" 0.7
Pratap x Vinayak 449" 0.10 -9.0" 39.5" 127 6.9 -0.0 -15
TC-25x SP 1162 1657 096 15 161" -1.2" 8.1 -0.2 -02
Type 12 x N 32 376" 081 15 126" 0.1 9.8 06 07
Type 12 x Vinayak 142" 0.10 40" 11.27 17" -28 -1.0° -04
Type 12 x SP 1162 177" 021 69"  -227 -1.0 115" 08" -1.0
N 32 xES 22 271" 0.27 11.9" 0.4 02 -1 43" 32"
Vinayak x SP 1162 1.89" 0.60 74" 23.07 21" 2.6 14" 0.0
Pratap x Type 12 123" 0.02 477 3517 13" 18.7" -3.0" -15"

""Significant at 5% and 1% levels, respectively.
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various attributes than even high x high cross combinations, depicting the importance of
additive x dominance or dominance x dJominance gene interactions.

Since the importance of additive as well as nonadditive genetic components is
highlighted by the present study, the improvement in yield and its attributes would be
possible by resorting to biparental mating, followed by recurrent selection or by selective
diallel mating system.
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