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Combining Ability Analysis of Rice Hybrids Using AMMI Model

ZHANG Zheng-feng' ,XIAO Ben-ze’
(' College of Life Science ,Central China Normal University , Wuhan 430079
*College of Plant Science and Technology , Huazhong Agricultural University , Wuhan 430070

Abstract ; Analysis of combining ability plays an important role in assessing the breeding potential of parents
and cultivation of hybrids. Five females and four males were used as parents to mate hybrids to analyze the combi-
ning ability effect,and the AMMI(additive main effects and multiplicative interaction) model was adopted to depose
the interaction effect( same as the SCA,i. e. special combining ability ) of parents. The results showed that the IPCA
(interaction principal component axis ) scores from AMMI model can well present the parents potential on the aspect
of SCA ,and the interaction effect of female and male parents also can be assessed by the inner product of their par-
ents IPCA vectors. According to the length and direction of IPCA vectors, these parents may be classed into four
groups ; (1) the vector length of at least one parent of hybrid approximates the coordinate origin,implying that the
heterosis of hybrid mainly depends on the GCA of parents. (2 ) the direction of two vectors of hybrid is in the vertical
position ,meaning that the interaction effect of hybrid approximates zero and performance of hybrid also greatly de-
pends on the GCA of parents. (3)the direction of two vectors with the distant length is in the almost opposite posi-
tion , implying that two parents have an enormous negative interaction effect. (4)the direction of two vectors with the
distant length is in almost same position,implying that two parents have an enormous positive interaction effect. A-
bove all,it is very necessary for developing hybrids with strong heterosis to select appropriate parents having distant
length and similar direction of vectors representing the SCA score.
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Table 1 Name and origin of tested materials in this study

FRAL TR ES- 3 WH AL

Parent name Origin Breeding institution
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Table 2 A joint analysis of ANOVA and AMMI model for

yield of tested hybrids

75 SR A P ¥y v
Source of variation df SS MS

X4 Block 2 1.479 0.741 0.314
4 Cross 19 2228.253 117.276  49.674**
HEA Male parent 3 771.630  257.211 108. 944 **
XA Female parent 4 686.070 171.516  72.648**
FEA x A Interaction 12 770.556  64.212  27.198 **
%1 FERUS4 IPCAL 6  589.518  98.253 41.615**
55 2 ST TPCA2 4 180.033  45.009 19. 064 **
5% 2 Residual 2 1.002 0. 501 0.212
1%2% Error 38 89.715 2.361

BT Total 59 2319.447
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Table 3 Combining ability effects of parents and hybrids

FIRIL A — A 1
A2 A3 A4 A5

SCA GCA

Rl -5.879 0.659 0.425 0.655 4.141 3.224

R2 -0.619 -5.437 1.133 5.717 -0.794  -3.742

R3 0.975 -1.177 0.307 1.380 -1.486 -2.997

R4 5.523 5.955 -1.865 -7.752 -1.861 3.515

— WA -5.824 —1.081 3.068 4.412 -0.575
GCA
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Table 4 The scores of significant IPCA axises for

hybrid parents

Parents IPCAL IPCA2

RI1 -0.89%4 -2.316
R2 -1.920 1.285
R3 -0.263 0. 831
R4 3.076 0.200
Al 1. 653 1.902
A2 2.032 -1.071
A3 -0.597 0. 046
A4 -2.552 0. 700
A5 -0.536 -1.577
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Fig.1 The biplot for the AMMI 2 model
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