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Combining ability studies on seed yield per plant and its three components from 1m 8 X 8 
half-diallel cross ofwbeat over two years indicated that both gal and -sea variances were 
important for coatrolliDg the traits, Noaadditive gene effect was of greater importam:e in the 
genetic: coatrol of seed yield and number ofprodadive tillers per plant, while preponderance 
of additive gene effect was noted for ear length and spikeletslspike. sea x year interaction 
exhibited greatet: importance as compared to gca X year interaction. UP 262 was a good 
general rombiner for all the characters. The choice of cross for selection of desirable segregants 
in segregating generations has been suggested. 
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Diallel analysis in wheat has been reported by many workers [1-4]. But 
information on diallel analysis of wheat over environment is scanty, Moreover, it is 
known that quantitative characters are influenced by the environment. In view of1 

1 
this, the present study has been undertaken to analyse an 8 x 8 diallel cross over 
two environments (years) for yield and its components for estimating combining 
ability, components of variance, and combining ability x year interaction. 

,I 	 MATERIALS AND METHODS 

Eight varieties of breadwheat (Triticum aestivum (L.) TheIl), namely, K7903 , 
Sonalika, HP 1102, HUW 187, UP 262, BR 2104, HD 2233, and BR 2053, were 
crossed in aU possible combinations excluding reciprocals. The 28 Fl and 8 parents 
were grown in random~d block design with four replications at Bidhan Chandra 

)
• 	 Krishi Viswavidyalaya Farm during 1984 and 1985. Each plot consisted of single 5 m 

long row with the spacing of 23 cm between rows and 10 em between plants. 
Recommended cultural practices were followed for raising the crop. Ten competitive 
plants wereaselected randomly for recording observations on seed yield/plant (g), 
no. of productive tillers/plant, grains/ear, spikelets/spike, and ear length (em). The 
progeny means were used for statistical analyses. The combining ability' analysis was 
done according to Singh [5, 6], using Method 2, Modell of Griffing [7]. 

/ 

RESULTS 	AND DISCUSSION 

The analysis of variance for combining ability for the data pooled over years 
showed that mean squares due to gca and sea were highly significant f,?r yield and 
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I its four components (Table H. The relative importance of gca and sea is usually 
judged from the ratioWJ2a2+a;, as suggested by Baker [8]. If the ratio is close to 1, 

I 
I additive gene action is of gr~atet importance. In the present study nonadditive gene 

action, i.e., ~a played a preponderant role in the genetic control of productive 
tillers and seed yield/plant (Table 1), as the ratio is low. Many workers [1, 3, 4, 
9] reported similar finding for seed yield/plant, and some of them [3, 10] reported 
predominant nonadditive genetic effect for pr~uctive tillers/plant. Additive and 
nonadditive gene effects seemed to be equaUy important fOr grains per ear. On the 
contrary, a preponderant role of additive gene effect was observed for eat length 
and spikeletslspike (Table 1). This finding is in agreement with those of Yadav and 
Murty [11] for spikeletslspike and Sharma and Singh [12], Gill et al. [13] and Kumar 
et al. [14] for ear length. 

Source d.f. Productive Ear length Spikeletsl Grains/ear Seedyieldl 
tillerslplant per spike peT plant 

gat 

sea 

gca "l< environment 

ax environment 

Error 

20-I 
2 

2o-l+ 0',2 

7 0.26·· 10.36·· 24.19·· 87.95·" 1.53"" 

28 0.13·" 0.22"" 0.91"" -24.65"" 0.58"" 

7 0.23"" 0.23"· - 1.41"" 18.34"" 0.18 

28 0.12"· 0.22"" 0.58"" 22.28"" 0.16" 

210 0.03 0.05 0.16 5.98 0.09 

0.33 0.92' 0.85 0.47 0.37 

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

Both gca and sea exhibited significant interaction with year (Table 1), except 
gea in the case of seed yield/plant, indicating the role of environment in influencing 
the variances. Similar finding was also reported by Paroda and Joshi [1]. The ratio 
u.,,}lu,/ was greater than unity for all the traits, suggesting that sea variance exhibited 
greater interaction than gea variance. The ratios 0,21 u,/ showed that interaction 
variances of all the traits were less than the respectiVe main effects for both gca 
and sea (Table 1). 

A perusal of gea estimates revealed the transcendency of the parents UP 262 
and HUW 187 for seed yield/plant; UP 262, HUW 187 and BR 2104 for grains/ear; 
BR 2104 and UP 262 and BR 2053 for spikeletslspike; BR 2053, BR 2104 and UP 262 
for ear length; and Sonalika, BR 2053 and UP 262 for produC,tive tillers/plant as good 
general combiners. The parent UP 262 was found to be a good general combiner 
for all the traits and its per se perfonnance was also high. So, it will be an efficient 
selection if UP 262 is included as a parent in any hybridization prQgramme. 

Specific combining estimates revealed that seven crosses for seed yield/plant, 
four crosses for grains/ear, and five crosses for productive tillers/plant, ear length 
and spikeletslspike exhibited significant positive effects. When good crosses with at 
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least more than two common characters were compared (Table 2), it was found 
that cross HUW 187xUP 262 would be the best choice to ~et transgressive segregants 
as this cross exhibited significant positive sea effect for yield and its three major 
components coupled with high pe se performance. While cross K 7903 x UP 262 
also appeared to be good for seed yield/plant, No. of productive tillers, and grains/ear 
(Table 2). It needs to be mentioned that in a self-pollinated crop like wheat 
conventional breeding methods could exploit only that portion of genetic variability 
which is due to additive or additive x additive· interaction. The gca estimates 

) showed that UP 262 was a good general combiner fQr all the traits. So its cross 
with HUW 187 or K7903 would be the best choice for ob~ing segregants with ,t improved yield in se&Tegating generations. 

\ 
\ Cross Seed yield/plant GrainsJear Spikeletslspike Ear1ength Productive 

m gca sea m gca sea m 	 gca sea m. gca sea tillers/plant 
m gca sea 

HUW 187 x UP262 H HxH H H HxH H H LxH H H MxH H 

K7903 x UP 262 H LxH H H LxH H H MxH H 

K 7903 x HUW 187 H LxH H H LxH H 

UP 262 x BR2104 H HxM M H HxH M H HxH L H HxH M 
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