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Genetic analysis of grain hardness in bread wheat ( Triticum aestivum L.)

YAO Jin-bao, ZHOU Miao-ping, MA Hong-xiang, ZHANG Peng, ZHANG Ping-ping, YANG Xue-ming
(Institute of Food Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: To improve the selection efficiency for grain hardness in wheat quality breeding in the Huanghuai river
wheat region, China, the inheritance of grain hardness was studied. Seven semi-winter wheat cultivars with diverse grain
hardness were crossed by a 7x7 incomplete diallel design. Parents and their 21 crosses were grown at two environments dur-
ing 2014-2015 growing seasons. There were significant genotype X location interactions as well as significant genotype and
location effects for grain hardness. Both general combining ability ( GCA) and specific combining ability (SCA) effects
were significant for grain hardness. The grain hardness of Jimai 22 had the highest positive GCA at both locations, indica-
ting its suitability for use in wheat breeding program to improve grain hardness. The crosses of Xumai 25 X Humai 33 and
Humai 33xJimai 22 had the highest positive SCA effects for grain hardness at both locations. The additive-dominance model
was partially adequate for grain hardness. Additive genetic effects were predominant for grain hardness. Grain hardness is
likely to be controlled by one group of gene, exhibiting high heritability (A2 >0.75). These results suggest that selection for
grain hardness in early generations (F,-F;) may be effective.
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Table 1  Analysis of variance of the combining ability for grain
hardness
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Table 2 Mean grain hardness and general combining ability effect

values of seven wheat parents at both locations
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B 25 57.67dC 0.84cB 65.00cC -0.06¢C
BT 58 59.00cdC  -0.97dC 70.67bBC  -0.39¢C
HEH 20 63.00bB 0.73cB 75.00bB 0.57¢BC
W7 33 60.33¢BC 1.69bcAB  70.00bcBC 2.53bB
A 2801 67.33aA 2.73abA 74.00bB 0.98¢BC
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Table 3 Effect values of specific combining ability for grain hard-

ness in 21 wheat crosses at two locations
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W3 25T 58 1.70 1.01
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Table 4 Regression analysis of Wr on Vr for wheat grain hardness

at two locations
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Table 5 ANOVA for Wr + Vr and Wr — Vr of wheat grain hardness

at two locations
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Table 6 Components of genetic variation for wheat grain hardness

BESH izpas A
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F 7.69+5.58 43.22* £10.24
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