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Abstract: Used GaoyouS as haploid inducer, eight elite double haploid(DH) inbred lines were selected from
the foundation material of the hybrid generation F,of M54X maize hybrid from abroad through haploid induction, nat-
ural doubling in the field, cultivation identification and character selection. The combining ability and the applica-
tion potential of the DH lines were analyzed by NC Il design. The results showed that the GCA was different from
DH lines with the same genetic foundation. The DH lines of MDH4 and MDHS had higher yield per plant GCA val-
ue, and it was easier to breeding high—yield breeding hybrid with MDH4 or MDHS as a parent. Comprehensive anal-
ysis of the performance of the main agronomic traits showed that the DH line of MDH4 was an ideal parent to breed
high yield and high quality excellent maize hybrids, and the DH lines of MDH8 and MDHS5 also had great applica-
tion potential. MDH4xH451, MDH4XS5121, and MDH8XH451 had high TCA and high yield per plant, which could
be confirmed as good combinations and should be tested in multiple locations for many years in order to exploit their
application potential. According to the estimate of genetic parameters, plant height, ear height, ear length and ear
rows should be selected in the early generation. When breeding maize hybrids, plant height, ear height, ear length
and ear diameter should be focus on using the DH or inbred lines with the outstanding performance of GCA as par-
ents, ear rows, 1000—kernel weight and yield per plant should be given consideration to GCA of parents and SCA of
hybrids, and the selection of SCA should be emphasized in improving kernel number.
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Table 1  Variance analysis of different characters

Sl L/ TR 15 K M FEATHR TR TR R
Sources of Plant height Ear height Ear length Ear diameter Ear rows Kernel 1 000-kernel Yield per

variation number weight plant

X 0.809 2.821 0.561 0.310 0.746 0.524 0.377 1.290

HAE 10.185%* 7.868%* 9.002% 4.228%* 25.359%* 8.612%: 3.532%* 11.962%*
P1 6.063%* 8.258 % 10.425%* 3.696* 7.377%* 2.786* 2.987* 5.221%*
P2 5.850%* 6.799%* 5.243%x* 7.967%* 3.464%* 2.995% 3.703* 4.815%*
P1xP2 4.262%% 2.825%* 3.299% 1.673* 12.098%* 5.588% 2.091%* 5.649%*

T2 0.01 BFEIRF 5% 0.05 BEKF. PO SABRCIEFRI—MBCE I35 P2 5 ISR — FBHC 15 71 5 PoxPo oy A2 45 4R FR L

s

Note: ** indicated significant level at ®=0.01; * indicated significant level at =0.05. P;, GCA of 5 BRC lines; P», GCA of 5 common testers; P;x

P,, SCA of test crosses.
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Table 2 GCA for different characters of 8 DH lines

FIACH B TR K M FEATHL TR TR BB
Inbred line Plant height Ear height Ear length Ear diameter Ear rows Kernel 1000-kernel Yield per
number weight plant
MDHI1 2.558 3.600 -2.852 0.139 3.688 1.112 0.076 -4.081
MDH2 -3.845 -3.794 -1.674 -3.130 2.414 3.540 -0.678 -3.871
MDH3 4.686 5.846 -2.034 0.568 -8.087 1.264 -6.482 -6.650
MDH4 -0.911 -3.604 -1.373 5.825 3.424 4.382 10.898 19.083
MDHS5 -2.453 -3.320 7.615 0.026 10.520 1.534 -2.132 0.399
MDH6 1.233 0.228 -0.183 -1.446 -8.438 -3.708 0.921 -6.041
MDH7 -1.740 -3.425 -1.338 -5.957 -0.794 -9.759 -1.363 -4.620
MDH8 0.472 4.470 1.839 3.975 -2.727 1.635 -1.239 5.781
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Table 3 SCA for different characters of the combinations
il B = A S M AT TTRAR TR B
Combination Plant height Ear height Ear length  Ear diameter Ear rows Kernel 1 000-kernel Yield per
number weight plant
MDH1xS122 1.325 2.677 0.723 1.359 -5.816 -8.402 -4.787 4.407
MDH1xS121 2.194 -2.024 -0.506 -3.244 6.005 4.671 2.583 -3.078
MDH1xM5972 -3.397 5914 1.748 0.577 0.829 -5.337 -7.617 11.630
MDH1xS127 -1.623 -2.564 -3.364 3.100 -10.676 6.757 6.227 -0.529
MDH1xH451 1.501 -4.003 1.398 -1.792 9.658 2.311 3.594 -12.430
MDH2xS122 -1.928 -2.498 4.494 -2.731 7.760 5.014 -3.936 -1.784
MDH2xS121 -1.139 3.433 2.758 -0.827 -5.901 3.424 2.950 2.683
MDH2xM5972 2.559 -0.493 -2.649 0.515 2.762 -3.550 -4.638 -2.899
MDH2x8127 0.608 3.407 -4.140 2.495 -12.038 0.032 3.129 2.166
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%3R3 Continued 3

i B 5 ML N M MATH Tk THIE Lil/S S
Combination Plant height Ear height Ear length  Ear diameter Ear rows Kernel 1 000-kernel Yield per
number weight plant
MDH2xH451 -0.100 -3.849 -0.463 0.548 7.417 -4.920 2.496 -0.167
MDH3xS122 -5.461 -4.335 4.155 0.698 4.641 8.807 -1.230 -1.339
MDH3x%S121 -1.703 -2.730 -4.158 3.505 4.160 =7.785 -2.278 4.746
MDH3xM5972 4.681 6.998 2.469 -0.161 1.181 2.855 -0.838 -2.806
MDH3xS127 -0.637 -3.936 -3.045 -1.822 -2.417 0.622 7.045 5.385
MDH3xH451 3.119 4.003 0.580 -2.220 ~7.565 —4.498 -2.700 -5.986
MDH4xS122 -0.468 4.448 -1.264 -1.151 -3.795 -2.065 -5.788 -18.367
MDH4xS121 2.082 -0.312 0.533 -0.177 7.587 2.750 0.818 6.037
MDH4xM5972 0.451 -3.893 1.930 -0.461 -2.422 0.917 -4.447 -8.933
MDH4xS127 -2.668 1.081 0.579 -2.354 8.919 -1.485 7.200 -8.543
MDH4xH451 0.603 -1.323 -1.778 4.142 -10.289 -0.116 2217 29.806
MDH5%S122 2.659 0.831 -2.170 -0.232 -1.225 2.806 3.517 2.329
MDH5xS121 -0.870 1.153 2.863 -1.736 -8.076 4.418 0.039 0.182
MDHS5xM5972 -2.462 -3.189 -5.255 -4.964 1.137 3.091 6.434 -1.879
MDH5%S127 1.145 -0.586 3.486 1.664 13.686 -3.356 -5.939 1.204
MDHS5xH451 -0.472 1.792 1.077 5.268 -5.522 -6.959 -4.051 -1.836
MDH6XS122 -1.312 -1.737 -0.390 5.320 0.928 5.351 4.722 7.386
MDH6xS121 -0.539 1.705 -0.254 -1.426 0.118 -14.443 -5.248 -0.691
MDH6xM5972 -1.130 -3.416 2.175 1.620 1.972 2.518 8.356 1.989
MDH6XS127 3.531 1.077 0.439 -2.364 -2.395 3.403 -4.973 -0.289
MDH6xH451 -0.552 2.371 -1.970 -3.150 -0.623 3.171 -2.857 -8.396
MDH7xS122 3.628 2.293 -4.308 -3.157 -2.653 -4.778 1.393 5.100
MDH7xS121 -2.202 2.248 4.084 -0.246 -2.254 3.575 -3.584 -5.917
MDH7xM5972 0.875 -2.552 1.528 4.117 -1.280 -0.112 8.085 6.294
MDH7xS8127 -1.574 -0.105 0.544 -0.371 -6.634 -0.828 -9.383 1.127
MDH7xH451 -0.727 -1.885 -1.848 -0.343 12.821 2.143 3.489 -6.604
MDH8xS122 1.557 -1.679 -1.240 -0.107 0.159 -6.734 6.108 2.268
MDH8xS121 2.175 -3.473 -5.320 4.152 -1.639 3.390 4.721 -3.963
MDH8xM5972 -1.578 0.631 -1.946 -1.245 -4.179 -0.381 -5.335 -3.396
MDH8xS127 1.218 1.625 5.501 -0.349 11.555 -5.143 -3.306 -0.523
MDH8xH451 -3.372 2.896 3.004 -2.452 -5.896 8.868 -2.188 5.612

223 HARFF BB NS

H1 3% 4 F] 41, MDH4XH451 Jupk ™ 5 FLE RS T
SOV AE YA A e i, MDH4xS121 A1 MDHS x H451 ¥X
2, A i — 20 iR S ik 3R R AL A R
PR R A M SRR N S 7. 4042
L A B LA T BUNAET 5 R AR R
S 1 = AR AH W) A, 16 B TCA RO (BB =5 , ) i
SEPR RIS, TCA BN AR AR , 55 PR BB 4
TCA RN B RE S AR U1 S B2 58 4B 1 S B 7 17K
P BLRR i TCA SOV (B HT 10 A7 A5, L
MDH4 S s A L 1 205 A 41>, LA MDHS Fl MDHS
RFEAABLA 73004 341 24, LA MDH2 A 6 AR 4]
BCATA 1A RBCS TR 3SR BGE —MRe & 71 1
FRIREL A T 25 A R, fE e B — B & &)

H 28 RAEEA M R ], 108 B2 L2 i T = A
PRECA 10 I, AT RE , A BEE B 4L e AL B
243U A o
23 FEREHERMBEESHIHT

ST LLE bR R RS O Y
GCAJT 22K T SCA U2, 31 H GCA J7 22 5 SCA J5 %
() HE AR KT 2, R IAIX 4 MR e ss 2 A vp 3
Z B SL R ] X S MR AE AR N 1 GCA B EE
B TR LA S P, 1 4 TR AR Sk B
1 DH R H 2R RFEAR . BATEC TR E A
AR P GCA J7 22 2 SCA J5 2219 1.406 ~ 1.568 1%,
Ui B I Az SE PR s o], o Az A i SE R 1
S, 2 L2 22 24 A B, AR GCA 28
SCA BRI, 1TRIEH GCA T 22/NT SCA 2, %




3 JEI ARG « [A]—BERb AR £k DH 2R 2224 MIREC G T 730 S T P 35

IR S 2 Z AR AR P ], oAe RA TR BN T
HSCA RYRERE . BRn RO RS REATRUA )
AL AP S AL TR T 50% , 1X 4 AR 98
T BRI, HAR S AL 5 [ i U EEROK

AR R B, A AR TR . R AR
B TR R BB SR A RS LEBU N, A
FAE AR

R4 EZAAHBEHTEHBREES NRE
Table 4 Ranking of yield per plant and the TCA effects for yield per plant of the combinations

H & Lty NS s HE ¥ REA H A R HE ¥ REA
Combination Yield per plant Ranking TCA Combination Yield per plant Ranking TCA
MDH4xH451 389.613 1 20.164 MDH1xS122 237.105 21 -0.776
MDH4xS121 308.554 2 9.035 MDH6xH451 235.881 22 -0.944
MDH8xH451 298.589 3 7.666 MDH5%S127 234.393 23 -1.149
MDH5xH451 267.440 4 3.389 MDHS8XM5972 234.260 24 -1.167
MDH2xH451 261.125 5 2522 MDH7xM5972 232.529 25 -1.404
MDH4xS127 256.089 6 1.831 MDH6xS121 231.234 26 -1.583
MDH8xS122 255.860 7 1.799 MDH1xH451 230.850 27 -1.636
MDH4xM5972 253.106 8 1.421 MDHIxS121 230.195 28 -1.725
MDH8xS121 251.990 9 1.268 MDH3xS127 227.430 29 -2.105
MDH5xS121 248.988 10 0.855 MDH2xS127 226.364 30 -2.251
MDH1xM5972 246.792 11 0.554 MDH5XM5972 224.871 31 -2.456
MDH2xS121 244.695 12 0.266 MDH2xS122 222592 32 -2.769
MDH7xH451 243.681 13 0.127 MDH7xS127 222.024 33 -2.847
MDHS8xS127 243.266 14 0.070 MDH7xS121 221.997 34 -2.851
MDH3xS121 242.956 15 0.027 MDH1xS127 219.313 35 -3.220
MDH5%S122 242.936 16 0.025 MDH6XM5972 218.629 36 -3.313
MDH3xH451 240.251 17 -0.344 MDH3xS122 216.924 37 -3.547
MDH6xS122 239.581 18 -0.436 MDH6XS127 215.139 38 -3.793
MDH4xS122 238.053 19 -0.646 MDH2xM5972 212.032 39 -4.219
MDH7xS122 237.486 20 -0.724 MDH3xM5972 205.510 40 -5.115
*5 J|ERMBESEMKIT
Table 5 Estimate of genetic parameter for every trait %
BAESHL L7 T FliK | TATEL ATRIEL T LR /3
Genetic parameter Plant height  Ear height Ear length Ear diameter ~ Earrows  Kernel number 1 000-kernel weight Yield per plant
— B A T2 Vg 67.68 76.19 74.41 81.13 58.44 43.11 60.19 61.06
FERBL A F1J7 25 Vs 32.32 23.81 25.59 18.87 41.56 56.89 39.81 38.94
IS T HY 77.09 71.87 74.97 54.33 89.90 72.89 4774 79.92
B SR 1 Hy 52.17 54.76 55.79 44.08 52.53 31.42 28.74 48.80
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