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Studies on Combining Ability of Agronomic Characteristics Between

Temperate and Tropical Maize Inbred Lines
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Abstract: 25 temperate maize inbred lines were crossed with four tropical inbred lines by NC Il mating design in
the study. The 100 crosses were evaluated in three different environments of Yunnan province. The main results of this
study showed that the temperate lines Zhen58 ,K1218 ,Tie7922 and Liao3180 gave excellent combining ability. Esti—
mates of GCA value among 4 tropical inbred lines for yield were YML146>YML145>CML171>CML166. The main
heterotic patterns were sorted out temperate lines X Suwanl, temperate lines X Toxpeon. TA and TB respectively re—
ferred the tropical flint inbred lines and tropical dent inbred lines, and the main results of this study were: (Done tem—
perate line x TA was high heterosis, the temperate line x TB was high heterosis, too. @one temperate line x TA was
high heterosis, but the temperate line x TB was low heterosis. @one temperate line x TA and the temperate line x TB
were all low crosses.
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Table 1 ~ Germplasm resources of 25 normal temperate inbred lines
P 5 SRR *k W THRZEM || g 5 EEES kW TR Ry

No. Inbred lines Resource Grain texture No. Inbred lines Resource Grain texture
1 81515 FEILY x (FRJXL 100 x %% C103) fifi o 14 103180  [EANRASFp Wk
2 3 319 Je 78599 fifi s 15 K22 K11 x 4 478 fi o
3 B A 87-1 SEEZALHN 87001 v i) 75 16 33189 5003 x US112 W kL
4 P138 Jekk 78599 il ki 17 Mol7 C103 x 187-2 i
5 X178 JekE 78599 ok 18 13247 1324 x 1{ 478 i i) 250
6 w136 EEXEIRR T i 19 [ 330  OH43 x A fl] 67 o
7 543 Je 78599 fifi ki 20 B 9010 T 1 x 340 ra] Y
8 7922 ek 3382 o 21 FH340 AR 94 1T) x BHAEIR IR iR
9 107 FE4M A XL8O Lk FEEK , 24 60 fRiH b3

10 ®FH 92 JFFF 123 x 1137 Ry 22 253 sy g %

11 * 58 T 478 A5 F ARtk ] 23 7§502 ) 340 x BRI o

12 DS01 FE JLZEF P CM190 o % 24 Ki218  KI2 A8 5Hk T ks

13 =147 SEEFALHN il ki 25 FED FEEk i ki

R2 ANPHNE AR

Table 2 Germplasm resources of 4 tropical maize inbred lines

P H 225 >k TR
No. Inbred lines Resource Grain Texture
26 CMLI171 Pool25QPM i i
27 CML166 Pop66QPM 5 4
28 YML145 LM R B Tuxpeno )

29 YML146 Z&H Suwanl fi i

:CML 46 CIMMYT JE &Y FI S8R, YML 45 2 AR RHBE2E 7 1)
HECHR
Note: CML, YML respectively referred the inbreds of CIMMYT and
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Table 3 ANOVA of 100 test—crosses for yield and yield components in three environments of Yunnan province in 2005

T ZEHKIR FIE kR B FEALE Bk ORI TR TR Hire
Sources DF  Yield per plant PH EH EL ED R/E K/R TSW Kernel rate

X 2 2 134.24 411.09 129.06 0.30 0.04 0.24 3.19 184.71 156.75
05 2 22920.06%* 27723591%*%  520.13** 177.08** 6.91%%* 9.53*%  259.56%* 273 735.06%* 1991.47%*
N & 99  2392.57%* 2944.53%* 1251.62%*  17.39%%* 0.73%%  25.01%* 69.00%* 11 550.16%* 31.58%*
ST 3 34632.42%*%  29811.45%%  448.01%*  68.45%* 9.19%* 457.62%%  599.01%*% 227 869.56**  542.02%%*
EN 24 3200.57** 6 441.37%% 3948.30%*  45.92%* 1.60%**  39.22%%  114.21%*% 12 477.97** 38.03%*
BEA x AR 72 779.91%%* 659.46%*  386.22%* 5.75%% 0.09%#%* 2.25%* 31.85%%* 2 227.58%* 8.17%*
4 x ks 198 2 135.86%* 621.49%*  317.22%%* 5.84%#% 0.14%% 1.56%%* 20.24%* 4 006.67%* 8.94**
A GCA x 8% 6 37249.27%%* 2 671.02%% 1763.84%*  31.52%%* 2.01%%* 0.62%*  140.28%* 44 997.66%** 53.74%*
B GCAx FREE 48 1903.12%* 629.16%% 23548+ 582k (17FF  23R%k 3434k 4504728 Q5T
SCA x # 53 144 750.38%%* 533.54%%  284.19%* 4.77%* 0.06%** 1.33%%* 22.92%* 2 132.70%* 6.87%*
2% 598 86.78 56.50 37.48 0.47 0.02 0.74 2.50 256.73 2.40%*

T % A3 BIIRTE 0.01 F10.05 KF FERBE, TER.,

Note: **and * indicate the significant at 0.05 and 0.01 levels probability level respectively. The same as the following tables.
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Table 4  GCA effects of main agronomic characteristics among 25 temperate inbred and 4 tropical testers

% SRR B = A 5 K B TATAL TR TR kR
No. Inbred lines PH EH EL ED R/E K/R TSW Kernel rate
1 81515 —5.92%%: —6.26%* 0.51%#:* —0.22%%: —1.40%* 0.89%#: 24.13%* 1.26%*
2 3% 319 3.86%* -0.04 1.54%* -0.06* —0.58%%* 1.28%:* 32.54%* 0.36
3 #H 87-1 5.19%: 10.41%* —-0.67%* 0.24%# 0.733%:% —1.33%:% 28.77%* —-2.60%*
4 P138 -0.91 9.05%* —2.56%* 0.1 1% —0.45%%* —2.25%:% -4.48 0.29
5 X178 4.11%* 10.81%#* —0.627%: —0.13%* 0.827#: -0.52%* —21.64%* —0.84%*
6 7k 136 3.20%* 3.81%* —-0.66%* -0.01 —0.44% 1.13%* —21.87%* -0.53%*
7 543 4.01%* 8.35%%* 0.327%: -0.01 —1.28%* 1.71%* -1.60 -0.60*
8 7922 16.45%: 12.71%* 0.25% 0.03 0.50%* 3.34% —6.99%* 1.66%*
9 107 4.01%* 8.35%* 0.32%: -0.01 —1.297% 1.71%* -1.60 -0.60%*
10 A 92 —11.74%%* —11.93%* 0.32%: -0.16%* —0.45%%* 1.66%* -16.31%* 0.19
11 ¥R 58 —7.38%* —11.03%* 1.08%* 0.09%* 0.02 2.54%* 21.93%* 0.46
12 DSO1 14.91 % 7.07%* 0.97%#: —0.097%* —0.65%* 1.93%:* -0.48 —1.23%%*
13 =~ 147 19.43%* 18.09%* 2.06%* —-0.33%* —1.49%:* 2.52%%* 8.24%* —1.70%*
14 i 3180 16.60%* 6.23%* 1.39%* 0.09%* 0.15 -0.48 19.17%* 0.46
15 K22 —11.26%* —7.82%% —0.74%* 0.23%%: 1.78%:* —3.27%* —14.77%* 0.57*
16 3K 3189 —32.78%:* —25.81%* 0.23%* —0.41%* —1.42%* -0.09 —-20.23%* -0.06
17 Mol7 3.09* 2.24% —0.38%* —0.38%%* —1.22%:* -0.13 —-10.25%* 0.76%
18 13247 —6.50%* —5.45%%* -0.96%: 0.23%%: 1.46% —1.56%* —7.03%: —1.05%*
19 1 330 16.59%: 11.16%* 0.84%: —0.13%:* 0.38%:* —0.75%* —-13.16%* -0.13
20 #9010 =704 =7.74%% —0.87%* 0.14%: 1.72%:* —0.827%* -30.39%* -0.38
21 340 0.25 -2.09%* —0.38%* 0.487#: 2.10%* —0.94* 2.50 -0.48
22 %53 13.92%%: 3.17%* 1.51%* -0.01 -0.25 0.52% 0.60 0.20
23 74 502 —24.06%* —17.04** —1.61%* 0.20%* 0.07 —2.82%% 2.82 1.13%:*
24 K1218 —6.38%%* —5.37%* 0.06 0.19%: 0.81%* —1.58%:* 29.61%* 0.38
25 R —17.97%%* —9.54%% —2.24%%* 0.41%* 1.65%* —-3.06%* —19.02%* 1.50%:*
26 CML171 0.41 1.90%* —0.50%* —0.23%:* —1.24%:% -0.02 10.18%* -0.20*
27 CML166 13.36%* 0.24 —0.45%: 0.05%* 1.84%#: —0.83%:* —44.30%* —-0.38%:*
28 YML145 —14.76%%* —1.15%* 0.46%* —0.07%* —1.00%* 2.20%* 311 2.14%*
29 YML146 0.99* —0.997%* 0.49%: 0.25%: 0.407%* —1.44%* 31.02%* —1.57%#%*
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Table 5 The yield and relative heterosis, GCA and SCA effect on yield of 100 test—cross
G HER CML171 CML166 YML145 YML146
. Inbred b ik XTI Liky S O] R X IR BARR A 0 BRAL SCA
lines (Y/P) (%) (Y/P) (%) (Y/P) (%) (Y/P) (%)

1 81515 142.95 0.68 9.61*%% 11531 -18.79  -8.20%* 132 -7.03 -11.34%* 162.12 14.18 9.92%#%*

2 5319 140.34 -1.16 8.32%* 114.66 -19.24  -7.52%*% 13742 -321 -4.59 154.66 8.93 3.79

3 HH8T-1 13505 -488 -0.38 12383  -12.79 -1.77 160.17 12.81 14.74%* 141.7 -02  —-12.59%*

4 P138 132.86 -6.42 3.66 12137  -14.52 1.99 147.39 3.81 8.18** 13423 -5.46 -13.83%%*

5 X178 11793  -1694 -3.35 11737  -17.34 5.92% 134.31 -54 3.03 134.55 -524  -559%

6 k136 12527  -11.77 -2.48 109.27  -23.04 -8.65%* 147.55 392 9.79%* 14795 4.2 1.34

7 543 127.5 -10.2 -2.54 131.01 -7.73 10.79%*  140.24 -1.23 0.19 140.47 -1.07  -8.44%%*

8 #7922 135.3 -471  -9.46** 136.82 -3.63 1.89 157.55 10.96 2.79 168.4 18.6 4.78

9 k107 139.38 -1.83 1.56 128.5 -95 0.51 139.58 -1.69  -825%* 162.87 14.71 6.18*
10 )92 12628  -11.06  12.02%*% 104.7 -26.26 0.26 104.62  -26.32 -19.65*%* 140.49 -1.05 7.37%%
11 #B58 144.4 1.7 -6.91**% 142.59 0.43 1.11 146.45 3.15 -14.86*%* 190.83 3441  20.66%*
12 DSO1 141.88 -0.08 6.14* 11587 -1839 -10.04** 14221 0.16 -3.53 162.03 14.12 7.43%%
13 = 147 134.73 -5.11 -1.88 132.89 -6.4 6.11*%  148.02 4.25 1.41 149.81 552  -5.65%
14 1L 3180 143.92 1.36 0.61 132.64 -6.58 -0.84 160.36 12.94 7.05%% 155.34 941  -6.82%%*
15 K22 127.4 -1027  -0.67 115.75  -18.47 -2.49 144.05 1.45 5.97*%  144.12 1.5 -2.81
16 33189 113.65 -19.95 432 110.89  -21.9 11.39%% 111.13  -21.73  -8.21** 120.68 -15.01 -7.51**
17 Mol7 111.9 -21.19 -12.08** 124.8 -12.1 10.65%* 125.62  -11.52  -8.36%* 152.64 7.51 9.80%*
18 13247 143.4 1 8.42*%* 130.06 -84 491 137.59 -3.1 -7.40%* 14791 4.17  -5.93*%
19 H 330 146.62 3.26 4.77 11598 -18.31 16.04%*  153.57 8.16 1.71 170.27 19.92 9.56%*
20 #9010 131.59 -7.32 3.94 11519 -18.87 -2.62 136.29 -4.01 -1.36 146.54 3.21 0.04
21 340 152.08 7.11 10.29%* 12532  -11.74 -6.64*  148.89 486 29 15991 12.62  -0.74
22 %ZE3 122.41  -13.78 -1047**% 116,55 -1791 -6.51*% 159.79 12.54 16.90** 151.83 6.93 0.08
23 75502 131 -7.73  -1.81 130.26 -8.25 7.28%*%  148.66 4.7 5.85% 140.34 -1.16 —11.33**
24 KI218 12554  -11.58 -16.44** 139.36 -1.85 -7.21%* 164.67 1598  12.69** 157.38 10.85 -3.46
25 BRI 122.07 -14.02 -5.19 118.74  -16.37 1.3 137.41 -3.22 0.14 149.87 5.55 3.75
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