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Analysis of yield combining ability and heterosis of selective lines
from the improved maize population MM
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Abstract: [Objective] To further improve and utilize MM population,elite inbred lines and hybridized
combinations were screened, and their breeding potentials, heterotic groups and heterosis pattern of MM
population were investigated. [Method] 6 inbred lines(Dan598, WN11,Wul09,Dan599, X104 and Chang7-
2) representing the domestic main advantage groups were used as testers,and the combining ability and
heterosis of 9 inbred lines selected from the improved maize population MM were analyzed using NC]| ge-
netic mating design. [Result) The relative effects of GCA of the inbred lines 3,4,5,7 and 9 are high and
the crosses with high relative effects of SCA for yield per plant were 9XDan599,6 X WN11,3X Wul09,8 X
WNI11 and 1 X Dan598. The crosses with high TCA for yield per plant were 9 X Dan599, 3 X Wul09,5 X
Dan598,4XDan599 and 7 XDan598 and the crosses with high control heterosis for yield per plant were 9 X
Dan599 and 3 X Wul09. Hybridization between the MM population with WN11 and X104 had no advan-
tage,but hybridization between the MM population with Dan598 and Dan599 had large advantages. [Con-
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clusion) Inbred lines 3,4 and 5 had higher yields of GCA and can be used for the preparation of the combi-

nation. Yields of combinations 9 X Dan 599 and 3 X Wul09 were higher than the contrast and should be fur-

ther tested. The MM population is consanguinity similar to the population of Lancaster and Reid yellow

dent. It was identified as the population possessing the advantages of both populations,and can be used to

build heterotic patterns with Ludahonggu population and P population.
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Table 1  ANOVA of 54 maize test-crosses for 8 agronomic traits (MS value)
’Eﬁ?ﬁ&ﬁ" B fﬁ_*ﬁkf’:ﬁ AT (FR &8 TR R 8N g il ﬁQ&K‘
Variation DF Yield per Rows Kernels 1 000-seed Seed Ear Ear Bald tip
source plant per ear per row weight  producing rate length diameter length
X 4 Block 2 580. 278 0. 660 20. 494 237.745 0 308. 320 14. 194 1. 100
24 Combination 53 740,730 * 3.410** 33.888** 1758.172** 0.002*~ 468.190* *  35.707** 9.747*
# & Line 8 904. 558~ 8.831" 97.550** 4 371.854** 0.003*~ 981.567* %  24.633 25.313* "
45 F Tester 5 2169.651** 13.984**  41.238 3355.932*  0.006** 1029.889"  26.070 7.097
ﬁfgi?fiﬁiw 40 529.349* % 1.004 " * 20.237** 1035.71*~ 0.001** 295.302" * 39,127~ 6.965* *
%2 Error 106 279.762 0. 361 7.595 156. 301 0 124.970 5.184 0. 755
T % PRI % % P43 JIFRIRAE P=0.05 fl P=0.01 K¢ B3,
Note:“ * ” and “ x x ” indicate significant difference at P=0. 05 and P=0. 01 levels, respectively.
R2 INERHMNE 8 MERH GCA IR E
Table 2 Relative effects of the GCA for 8 traits among 9 inbred lines
b $H¢Vﬁ REAT L (FRI& 8 T LT = ok K ML 3739%‘&
Line Yield per Rows Kernels 1 OO(')*sccd SC.Cd Ear . Ear Bald tip
plant per ear per row weight producing rate length diameter length
1 —8.183 e —7.465d 6.341 b —5.423 ef 2.230 a 1.532 be 3.480 a —27.936 d
2 —2.537 de —0.399 b —0.734 cd —2.435 cd —1.537 ¢ —0.860 cd 3.623 a 93.630 a
3 10. 607 a 5.534 a —5.669 de 10. 344 a —1.927 ¢ —0.730 cd —2.891b —4.221 ¢
4 6.538 ab —5.360 cd 1.228 dc 8.413 a —0.173 b 2.005 be —2.865 b —34.612d
5 5.167 ab 5.004 a 5.118 b —5.410 ef —2.252 ¢ —2.116 cde 2.092 a —33.692 d
6 —10.743 0.054 b —8.813 e —0.231 ¢ 1.321 a —6.478 de 0.937 ab 47.122 b
7 0.290 cd —0.998 b —8.867 e 4.557 b 0.087 b —7.398 ¢ —2.463 b 25.940 b
8 —2.616 de —2.638 be 12.874 a —6.782 f 1. 386 a 8.771 a —2.501 b —67.306 e
9 1. 477 be 6.268 a —1.480 cd —3.033 de 0. 866 a 5.274 ab 0.587 ab 1.074 ¢
< OB B3 5 (R 57 1 (P<<0.05) . % 3 .
Note:Data in the same column with different letters represent a significant difference(P<C0. 05). Table 3 is the same.
£5 0 ATRMBH S MR GOA R R A
Table 3 Relative effects of the GCA for 8 traits among 6 testers
5 $H€r“£ HEATHL TR EL TRL T R (3 f@*ﬂ %9&[?
Yield per Rows Kernels 1 000-seed Seed Ear Ear Bald tip
Tesrer . . .
plant per ear per row weight producing rate length diameter length
F} 598 Dan598 9.699 a 9.766 a 2.967 a —1.340 b —1.494 e —1.716 b —2.225 ¢ 21.566 a
WNI11 —9.914 ¢ —2.067 ¢ —6.891 ¢ —0.093 b —0.844 d 0. 864 ab 1. 400 ab 31.543 a
# 109 Wulo9 —1.871 b —3.629 ¢ 1. 338 ab 0.210 b —0.455 ¢ 4.046 a —0.053 be —4.989 b
J} 599 Dan599 10. 886 a 0.465 b 3.972 a 6.284 a —1.580 e 4.616 a —2.467 ¢ —15.426 b
X104 —8.042 ¢ —2.725 ¢ —0.760 b —7.414 ¢ 1.884 b —0.626 b —0.296 be —16.347 b
E 7-2 Chang 7-2 —0.758 b —1.811 ¢ —0.627 b 2.352 b 2.490 a —7.184 ¢ 3.640 a —16.347 b
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Table 4 Relative effects of the SCA for yield per plant among 54 cross combinations

0 4 o M FR Line

Tester 1 2 3 4 5 6 7 8 9
598 Dan598 18. 625 6.463 —16.151 —8.726 9.381 —10.571 12. 949 —5.602 —6.367
WN11 —14.439  —13.494 12.146  —11.916 1.843 20.755  —8.755 19. 390 —5.530
i 109 Wul09 —6.998 8.067 20.112 15.102  —5.018 17.219 —8.034  —22.385 —18.067
#} 599 Dan599 10. 028 —8.299 —18. 442 5.527 4.119 —19.877  —1.788 3.308 25. 424
X104 —5.833 7.525 —0.499 3.553  —4.601 —0.389  —1.160 3.009 —1.605
£ 7-2 Chang 7-2 —1.384 —0.262 2.834 —3.540 —5.723 —7.138 6.788 2. 280 6.145
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(—25.945)H1 1 X X104 (—22. 057), BR#Eil & 6 1) GCA RN & 6 A0 5% F 2 5, B0 & iy O 28
AhHA 8 A4 R 5 PF 598 AP 599 M4 5 AR L. [E3, TCA By & F K 3 A2 4 b, D55 Fib
7= TCA ¥ 1E A8 Bl & 3.6 A1 8 4F, HoAth WNIL Al X104 4350 H8AE 2 AL A G b
6 MHEI RS WNILL (2458 J5 AR i 7= i TCA 4Bk BATH GCA BN JE 6 AT 56 Rl 2 B L B DU 3R 191
TE BRI R 3 A4 Ah oAt 7 MBI R 5 X104 BRI, P, TCA R 2R 6 T GCA 1 SCA 3K
ZA AR =i TCA AR M Fufl . LA 9 A8 & NS {0 GCA RN 9 1 FHBE R 2t

5 UAERBRTHABKTEMN TCA

Table 5 TCA for yield per plant among 54 cross combinations

W) 55 Fp B & Line B

Tester 1 2 3 4 5 6 7 8 9 Mean
FF 598 Dan598 20. 142 13.626 4,155 7.512 24,247 —11.614 22.938 1. 482 4. 810 9.699
WNI11 —32.535 —25.945 12.838 —15.292 —2.905 0.098 —18.380 6.861 —13.967 —9.914
# 109 Wulo9 —17.051 3.659 28. 848 19. 769 —1.722 4.605 —9.615 —26.872 —18.461 —1.871
F} 599 Dan599 12.732 0. 050 3.050 22.951 20.171 —19. 734 9. 388 11.578 37.787 10. 886
X104 —22.057 —3.054 2.065 2.049 —7.477 —19.173 —8.912 —7.649 —8.170 —8.042
B 7-2 Chang 7-2 —10. 325 —3.556 12.683 2.240 —1.314 —18. 639 6.319 —1.094 6. 864 —0.758

Pl Mean —8.183 —2.5¢

(o2}
w
=

10. 607 6.538 5.167 —10.743 0.290 —2.616 1.477
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Table 6 The control heterosis for yield per plant of 54 cross combinations %

0 W& Line i

Tester 1 2 3 4 5 6 7 3 9 Mean
F} 598 Dan598 —1.120 —6.483 —14.277 —11.515 2.259  —27.256 1.181 —16.477 —13.739 —9.714
WNI11 —44,475 —39.051 —7.131 —30.283 —20.088 —17.616 —32.824 —12.051 —29.192 —25.857
# 109 Wulo9 —31.731 —14.685 6. 045 —1.427 —19.115 —13.907 —25.611 —39.813 —32.891 —19.237
FF+ 599 Dan599 —7.219 —17.656 —15.187 1.192 —1.096 —33.939 —9.971 —8.168 13.403 —8.738
X104 —35.851 —20.211 —15.997 —16.011 —23.851 —33.477 —25.032 —23.992 —24.421 —24.316
g 7-2 Chang 7-2 —26.195 —20.624 —7.259 —15.853 —18.779 —33.037 —12.496 —18.597 —12.048 —18.321
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