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Abstract; To study the relationship between heterosis and combining ability among parents of AL type
hybrid wheat in Xinjiang region, 72 (8 X9) F, hybrid combinations were prepared according to incom-
plete diallel cross of NC]I using 8 AL type stable sterile lines and 9 restorer lines with strong resili-
ence, and the heterosis and combining ability effects of 7 agronomic characters of parents and hybrid
combinations were analyzed. Heterosis groups were divided according to parental traits and general
combining ability. The results showed that three-line wheat hybrid heterosis had universal in yield and
yield traits, and was particularly important that one parent GCA or the sum of both parents GCA was
positive and relatively large for parental selection of strong dominant combinations. Correlation
analysis showed that parental dominance was positively correlated with the sum of paternal and mater-
nal GCA values, and the GCA correlation between paternal and maternal was greater than the SCA
correlation. According to the GCA effect value and phenotype value of 6 traits, the cluster analysis

showed that the combination of parents with far combining ability could have a higher probability of
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strong dominance cross combination, and the complementarity of advantages between two parents

with the same trait whose trait phenotype value was far away could also show strong heterosis in the

offspring. The 17 parents were divided into 4 and 5 groups, which provided the basis for the prepara-

tion of strong and dominant combinations of AL type hybrid wheat.
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Table 1 Heterosis in seven traits of 72 F, hybrid wheat crosses

/ ) ) ) )
o ' % /% % % /% % % /%
1.45 985.5 55.76 —4.52 216.8 29.4 —1.00 1063.0 51.9
13.34 214.4 63.40 10.28 219.8 76.9 14.96 121.4 76.9

22.56 140.5 71.10 20.22 121.7 77.1 21.22 93.0 84.6
5.28 702.7 51.90 —4.12 497.6 35.4 —1.71 1462.6 40.4

31.70 667.8 100.00 7.76 157.2 67.1 18.10 178.5 96.1

20.01 183.4 71.20 23.10 155.4 77.1 21.39 159.3 73.0
8.56 311.9 69.20 4.44 540.5 60.4 8.25 300.4 69.2

2 7

Table 2 Analysis of variance for genotype and combining ability for seve traits

1 0.469 27.3% 4.7 0.153* 3.500* 6.3 2.60
71 117.300* * 121.2** 1797.7** 19.600** 2 241.700* * 5499.9** 4916.90**
7 2.160* * 2190.0* * 1146.1** 383.600** 1082.000** 2 820.0** 15.65**
8 4.030* * 9104.0** 821.3** 171.800** 2 180.000* * 1439.0** 2.68**
X 56 265.100* * 8244.1*%* 232.2*%* 29.900* * 1.029 428.7*%* 0.38
i »<20.05 sk kT »<<0.01 o
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3 GCA
Table 3 GCA effects of parents traits
R1 33.3 —0.120 0.040 —0.80 0.003 4.01 0.058
R2 204.1 0.040 0.000 —2.40 0.170 2.57 0.080
R3 —10.5 0.960 0.260 —1.50 —0.160 —1.10 0.106
R4 121.0 0.860 0.420 1.60 —0.760 0.30 0.040
R5 35.2 —0.930 —0.230 0.10 —0.060 —0.80 —0.169
R6 111.1 —0.460 —0.080 0.36 0.060 —3.90 —0.004
R7 203.1 —0.002 —0.050 5.30 0.350 —0.40 0.055
R8 —126.4 —1.320 —0.310 1.30 —0.040 1.50 —0.270
R9 46.3 0.970 —0.090 2.40 0.460 —2.20 0.105
Al —97.2 —0.980 0.100 3.10 —0.410 —1.80 —0.019
A2 9.8 0.450 —0.110 —0.20 0.190 —3.50 0.007
A3 —145.2 —0.950 —0.410 —15.90 0.190 —9.80 —0.529
A4 —129.9 0.450 0.060 2.30 —0.750 —3.50 —0.304
A5 46.6 0.240 0.060 3.40 —0.078 8.00 0.094
A6 73.1 0.250 —0.004 1.20 0.210 0.90 0.139
A7 23.6 0.730 0.110 —2.37 0.290 1.60 0.167
A8 164.5 1.740 0.180 3.50 0.340 8.16 0.450
GCA , 10 s C 5 )
s GCA 3 : D GCA
GCA o SCA ( A8/R2,A8/R9,A8/R1); 2)
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4 F,
Table 4 Heterosis analysis of agronomic characters in F; hybrid crosses
R1 —2.58 —7.42 —2.62 1.53 25.86 36.52 18.59 10.03 16.59 18.33
R2 —4.0 —6.29 17.25 16.93 14.33 11.49 20.84 8.14 21.60 25.75
R3 —5.37 —9.25 6.84 16.82 35.28 38.37 20.85 8.14 9.71 4.81
R4 —2.58 —7.42 —2.62 1.53 39.48 50.49 23.57 15.76 12.01 11.34
RS 0.12 —0.97 16.91 20.82 —3.38 —7.34 21.76 15.76 —6.37 —11.79
R7 1.93 0.12 30.27 44.86 —2.95 —4.21 13.61 0.32 0.87 —1.61
R8 4.91 3.10 3.41 —0.06 —19.48 —15.45 14.71 0.20 —20.86 —24.66
R9 6.16 4.18 3.40 —14.52 —19.49 —15.45 17.79 7.55 12.76 24.79
Al 12.5 25.22 9.95 21.41 26.09 49.05 24.02 42.98 33.39 43.01
A2 —5.84 —8.57 20.76 —6.11 63.31 16.31 22.49 45.66 11.45 34.09
A3 —23.44 —23.39 —0.99 —1.04 1.93 —3.52 10.41 32.50 —32.11 —33.95
A4 3.25 6.67 20.86 68.24 —10.18 —8.37 22.81 48.55 —9.16 —2.81
A5 0.67 —0.86 19.72 0.89 20.07 17.42 16.07 21.69 14.05 8.68
A6 —0.33 1.84 21.25 19.19 13.73 6.23 13.25 26.87 6.84 2.85
A7 —6.79 —6.44 —0.18 —15.29 40.89 28.60 17.50 15.10 12.21 15.25
A8 3.34 7.05 22.62 14.49 21.26 —6.59 21.33 24.59 13.56 —0.75
5 10 .
Table 5 Combining ability and grain yield per plot for 10 crosses with
higher heterosis and 10 crosses with lower heterosis
ke SCA GCAF GCAM (é/(AAFJ ke / SCA GCAF GCAM (ZELA/\FJ
A8/R2 2.42 0.170 0.450 0.080 0.530 Ad4/R4 1.24 —0.207 —0.304 0.040 —0.264
A8/R1 2.36 0.136 0.450 0.058 0.508 A3/R7 1.23 —0.008 —0.530 0.055 —0.474
A7/R9 2.32 0.337 0.167 0.105 0.272 A3/R4 1.19 —0.040 —0.530 0.040 —0.489
A8/R4 2.32 0.113 0.450 0.040 0.490 A6/R8 1.15 —0.436 —0.004 —0.270 —0.274
A8/R9 2.30 0.025 0.450 0.105 0.555 A4/R5 1.15 —0.093 —0.310  —0.169 —0.473
A8/R8 2.29 0.375 0.450 —0.270 0.180 A3/R2 1.12 —0.150 —0.530 0.080 —0.449
A8/R6 2.28 0.123 0.450 —0.004 0.446 A4/R8 1.08 —0.058 —0.310  —0.270 —0.574
A8/R3 2.23 —0.050 0.450 0.106 0.556 A3/R1 1.05 —0.193 —0.530 0.058 —0.471
A6/R6 2.12 0.260 0.139 —0.004 0.135 A3/R3 1.04 —0.257 —0.530 0.556 0.027
A6/R7 2.11 0.200 0.139 0.055 0.194 A3/R6 0.87 —0.308 —0.530  —0.004 —0.533
:SCA ;s GCAF ;s GCAM ;s GCAF+GCAM
Q ) 6 GCA  SCA
Table 6 Correlation of heterosis with GCA and SCA
SCA GCAM GCAF GCAM-+GCAF
0.024% 0.798* 0.356* 0.820* *
0.3617* 0.761* 0.537* 0.641*
0.130%* 0.270* 0.440%* 0.234*
T (kK7 .
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