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ABSTRACT

A 10 x 10 diallel combining ability analysis showed that gca and sca variances were
significant for all the characters except yield/plant for gca and number of tillers/plant for
sca effects. The parent variety DTS 1112 was the best general combiner, followed by
DTS 1227. Parent DTS 1112 is a good general combiner for plant height, spike length;
spikelets/spike and 100-grain weight and DTS 1227 for spike length, 100-grain weight and
yield/plant. In general, in the expression of high sca effects, all the combinations of parents,
namely those with high X high, high x low and low X low gca effects were involved. For
improvement of the crop, reciprocal recurrent selection is suggested as it can exploit both
additive as well as nonadditive gene effects.
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The knowledge of nature of combining ability effects and their resulting variances have
paramount significance in deciding the selection procedure for exploiting either heterosis
or obtaining new recombinants of desirable types in triticale. It has been commonly
experienced that lines with adequate gca effects coupled with reasonably high means tend
to result in superior hybrids. In triticale, several workers have investigated combining
ability. In the present investigation, 45 F1s of a 10 x 10 diallel set were studied to obtain more
information on combining ability.

MATERIALS AND METHODS

The present study is based on a diallel set of ten genetically diverse parents, viz.
DTS 1031, DTS 1112, DTS 1260-4, DTS 1044, DTS 1260-8, DTS 1127, DTS 47A-15, JNIT 74,
TL 1771 and DTS 1227. The 45 F1s along with their 10 parents were grown in randomized
block design with three replications. Each treatment was sown in a single row of 3 m length.
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The rows and plants within rows were spaced 30 cm and 10 cm apart, respectively. The
recommended cultural practices were followed to raise a good crop. Observations were
recorded on five random plants in each entry for days to maturity, plant height, tillers / plant,
spike length, spikelets/spike, number of grains, 100-grain weight, and yield/plant.
Combining ability analysis was carried out according to Method 2, Model 1 of Griffing [1].

RESULTS AND DISCUSSION

The general (gca) and specific combining ability (sca) variances are presented in
Table 1. It shows significant gca and sca variances for all the characters except yield /plant
for gcaand tillers / plant for sca, suggesting the importance of additive and nonadditive gene
actions in the expression of the traits. Significant estimates of gca and sca variances were

Table 1. ANOVA (M.S.S.) for combining ability for yield and its component characters in triticale

Source df. Days to Plant Tillers Spike Spikelets = No.of 100-grain Yield per
maturity height perplant length perspike grains weight plant
Gea 9 449"  16308" 573" 331" 835" 116817 035" 3166
Sca 45 243 295" 229 031" 085" 3552 009" 37347
Error 108 1.51 10.17 213 0.17 0.24 20.26 0.02 20.83

""Significant at P = 0.05 and 0.01 levels, respectively.

also reported by [2-5] in triticale. In our study higher magnitude of gca variances than the
sca variances were recorded for all the characters except yield/plant, which indicated a
predominant role of additive and additive x additive epistatic components of genetic
variance which are fixable. These findings are in agreement with those of Rojas and Sprague
[6] and Griffing [1]. Nonadditive effects (dominance and epistatic components of variation)
are also important in the present material. Such gene action was also reported by Kaltsikes
and Lee [7] in triticale.

The estimates of gca effects (Table 2) showed that the parent cv. DTS 1112 was a good
general combiner for plant height, spike length, spikelets/spike and 100-grain weight.
Parent DTS 1227 was a good general combiner for spike length, 100-grain weight and
yield/plant, and DTS 1260-8 for plant height, spike length and spikelets/spike.

The specific combining ability (sca) effects of crosses for different characters have been
grouped in three categories, i.e. those involving parents with high x high, high x low and
low x low gca. The cross DTS 1112 x DTS 1227 showed high sca effect for 100-grain weight
and belongs to the first category of high x high gca parents. Obviously, high sca effects in
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Table 2. Estimates of general combining ability effects for yield and its component characters in triticale

Parent Days to Plant Tillers Spike  Spikelets  No.of  100-grain Yield per
maturity  height  perplant length  perspike  grains weight plant
DTS 1031 -123" 043 -155"  -017 -022 298" -0.04 -344"
DTS 1112 -038 330" 036 066" 209" -554" 023" 1.59
DTS 1260-4 072" 1.10 1.08" 028"  -064" 0.36 -0.03 -0.26
DTS 1044 0.18 242" 0.11 -036" 0.03 0.57 017" -o047
DTS 1260-8 0.47 4117 -035 0.76" 029’ 1.86 ~008 0.59
DTS 1127 0.02 2.02° 0.29 -041"  -084"  -345" =001 -092
DTS 47A-15 0.22 0.29 -046 -097"  -026 -150 -016" 061
JNIT 74 -053 - 164 -034 -002 039" 512" -028" 0.15
TL 1771 -017 -8.03" 0.19 -007 -045" 114 -0.04 -054
DTS 1227 0.75 -399"  -002 0307  -041"  -154 025" 267
SE + (g) 0.34 0.87 0.39 0.11 0.13 123 0.04 125

"“Significant at P = 0.05 and 0.01 levels, respectively.

such a case can be attributed to additive type interaction between the parents and thus can
be utilized in a variety of ways to improve the crop. In view of the considerable importance
of additive x additive effects and possibility of their fixation, single plant selections may be
practised in segregating generations for isolating superior inbreds. On the other hand, the
parents with high gca effects did not give equally high sca effects. The crosses involving
both parents with high gca effects, e.g., DTS 1112 x DTS 1260-8 and DTS 1260-4 x DTS 1227
for spike length and DTS 47A-15 x DTS 1227 for 100-grain weight gave low sca estimates.
This is probably due to mutual cancellation of gene effects for these characters in the parents.
High sca effect for days to maturity in the cross DTS 1031 x DTS 1127 involving one parent
with high gca (negative gca estimates being desirable for early maturity) and the other with
low gca is probably due to dominant X recessive interaction. Due to epistatic interactions,
even poor combiner parents in the cross DTS 1044 x DTS 1127 for spikelets/spike and in
DTS 1260-8 x JNIT 74 for yield/plant showed high sca effects. Under the present situation
where both additive and nonadditive variances are present, it is suggested that reciprocal
recurrent selection [8] may be adopted for rapid improvement. After a couple of cycles of
recurrent selection, the selected elite lines should be tested in multilocation trials.
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Table 3. Estimates of specific combining ability effects of different characters in triticale
Cross Daysto  Plant Tillers Spike  Spike-  No. of 100- Yield
matu- height per length letsper grains grain per
rity plant spike weight  plant
DTS 1031 x DTS 1112 269" -058 322" 004 -089 0.07 0.13 7.36
DTS 1031 x DTS 1260-4 -121 115 1.24 055 171" -067 019 -352
DTS 1031 x DTS 1044 -009 -136 -072 026 -003 -177 0.19 092
DTS 1031 x DTS 1260-8 -0.57 194  -025 001 097 1180 . 001 -141
DTS 1031 x DTS 1127 -564" -023 -009 -042 -002 -488 -006 0.54
DTS 1031 x DTS 47A-15 -024 002 -108 042 0.34 6.37 006 -186
DTS 1031 x JNIT 74 -0.63 069 -201 -034 0.01 381 -009 -440
DTS 1031 x TL 1771 0.35 8.02"  -206 031 -007 -414 -011 -224
DTS 1031 x DTS 1227 0.55 657 041 0.60 0.47 0.27 0.30 691
DTS 1112 x DTS 1260-4 0.07 374  -281 0.12 0.39 122 018 -855
DTS 1112 x DTS1044 125 696 -023 -011 038 -125 036"  1.02
DTS 1112 x DTS 1260-8 -147 5.07 0.23 0.04 0.39 426 0.17 7.48
DTS 1112 x DTS 1127 -0.75 603  -068 041 043  -269 029" 023
DTS 1112 x DTS 47A-15 0.35 555  -026 0.11 062  -050 005 -1.56
DTS 1112 x JNIT 74 059 -424 -045 048 062 -479 -013 -547
DTS 1112 x TL 1771 -043 -112  -071 0.67 0.81 2.35 045" 125
DTS 1112 x DTS 1227 -049 3.37 1.23 0.49 0.49 253 036 527
DTS 1260-4 x DTS 1044 -025  -024 0.05 074" 0.66 097 0.02 1.58
DTS1260-4xDTS1260-8  -005  -3.86 125 -017  -0.60 308 -010 0.11
DTS 12604 x DTS 1127 -0.59 223 -153 0.19 114 -094 0.09 0.12
DTS 1260-4 x DTS47A-15 - 0.79 215 0.15 0.03 0.36 332 -012 849"
DTS 1260-4 x JNIT 74 198  -044 335 0.67 0.76 8.09 0.03 225
DTS 1260-4 x TL 1771 0.73 167 -036 -001 -125 -325 -018 -578
DTS 12604 x DTS 1227 -0.20 317 0.37 035 0.70 302 -0.07 433
DTS 1044 x DTS 1260-8 -014  -704 142 0.01 092" -332 -005 119
DTS 1044 x DTS 1127 -0.67 332 -008 1047 153" 286 0.06 5.20
DTS 1044 x DTS 47A-15 -1.88 350 -041  -039 0.28 632 -004 -056
DTS 1044 x JNIT 74 0.86 484 -127 -028 -064 1116 0.1 6.26

(Contd.)
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Table 3 (contd.)
Cross Daysto  Plant Tillers  Spike  Spike-  No. of 100- Yield
matu- height per length letsper grains grain per
rity plant spike weight  plant
DTS 1044 x TL 1771 1.58 6.49" 1.61 0.36 0.34 43¢ -001 6.82
DTS 1044 x DTS 1227 228" 697 -235 -054 -037 -1594" -033" -9.03
DTS 1260-8 x DTS 1127 278" 1.35 0.51 0.32 0.20 456 034" 517
DTS 1260-8 x DTS 47A-15 0.98 3.07 0.25 0.48 055  -357 0.07 1.30
DTS 1260-8 x JNIT 74 146 4.02 1.59 0.86" 015 -4.60 008 1029
DTS 1260-8 x TL 1771 031  -066 061 -002 -052 251  -013 -447
DTS 1260-8 x DTS 1227 084 -418 -2727 059 -114 -684 -002 -573
DTS 1127 x DTS 47A-15 131 -063 181 -021  -037 281  -0.04 an
DTS 1127 x JNIT 74 112 624 -145 0.29 043 5.31 0.07 5.67
DTS 1127 x TL 1771 0.70 3.16 083 -032 0.15 176 -0.14 7.90
DTS 1127 x DTS 1227 0.86 684 -009 -102" -106 542 -043" -1078
DTS 47A-15 x JNIT 74 118 4.36 296 -001 -041 -382 016 1021
DTS 47A-15x TL 1771 0.03 215 058 -022  -0.09 1.68 069" 366
DTS 47A-15 x DTS 1227 049 -022 -034 0.54 113 -029 010 -255
JNIT 74 x TL 1771 -002 -117  -202 0.09 0.84 173  -013 052
JNIT 74 x DTS 1227 -135 152 -074 -041 -054 -359 041" -182
TL 1771 x DTS 1227 0.16 4.50 0.20 0.57 1247 385 050" 144
SE + (ij) 113 294 1.34 0.37 045 415 0.13 4.20
CD (5%) 221 5.76 263 0.72 0.88 8.13 025 8.23
CD (1%) 2.90 7.55 3.44 0.95 115 1066 033 1079

""Significant atP =0.05 and 0.01 levels, respectively.
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