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Analysis and Estimate on Combining Ability of Inbred lines
from Three Populations
YAN Shu—qin, SU Jun, LI Chun—xia, et al.
(Maize Research Department of Heilongjiang A cademy of A gricultural Science, Harbin 150086, China)
Abstract: Combining ability and heterosis of 18 inbred lines were analyzed using 4 inbred lines (444, B73, Mol7

and Dan340) as common testers in a NC— I mating design. The inbred lines tested were selected from Pinzongl pop-

ulation, Zhongzong 3 population and Shanzong 5 population. The results showed that highly significant differences ex—

isted in combining ability among inbred lines which were chosen from the same population and from different popula—

tions. Three inbred lines obtained from Shanzong 5 population and one line from Pinzong 3 population had high GCA

(general combining ability). There was high SCA and heterosis in inbred lines obtained from Shanzong 5 crossed with

Dan 340 and in lines from Zhongzong 3 crossed with Mo17and B73 and in lines from Pinzong 1 crossed with 444 and

Dan 340.
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Table 1 ~ Analysis of variance of yield and 9 traits for two location
R 7 EiliE<2 ] L7 FEOL S K B O REATHL (R [EpaAis Fa TS
Source of Yield Days to Plant height Ear height ~ Ear length Ear diameter Row number ~ Kernel 100-kernal ~ Volume
variance anthesis number  weight weight
2H A 2.1k 5.5%% 8.4 6.2 10.27%* 21.8%* 10.0%* 5.0%% 13.4%% 12.1%%
RENEN) 4.1%% 6.9%* 23]k 14.0%* 16.5%* 17.3%* 9.9%% 9.9k 14.6%* 18.5%*
W35 (B) 1.24 70.3%% 31.0%* 48.5%* 103.2:%% 418.5%* 13287 48. 1% 19527 1511
AxB 1.48% 1.7 2 5ok 1.7%* 2.4k 2.5%% 1.5% 1.5% 3.5%% 2.3k
SR R FIRAE 0.05 F10.01 /K F2E5S B,
Note: Significant at 0.05 and 0.01 probability level, respectively.
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Table 2 GCAandSCA of 18 Inbreed lines
EEra SCA B SCA
, GCA i GCA
Inbred lines  Mo17 B73 444 #1340 Inbred lines 017 B73 444 £} 340
HRI1 1.06 -5.05 -471 8.71 3.45 HRI10 19.78 1667  -21.18  -1527  -14.60
HR2 -878  -13.89 13.46 9.21 1.29 HR11 28.56 -5.92 -1.14 2149 -2.68
HR3 -8.00 1.55 8.97 252 -18.82 HRI2 6.33 1922 -25.70 0.15 -13.82
HR4 511 -10.67 13.01 -7.44 12.07 HR13 -0.60 762 -12.63 562  -28.89
HR5 -19.19  -10.64 10.54 19.29 3.37 HR14 -639  -15.50 11.17 10.73 20.24
HR6 -31.58 -535 35.23 171 1.76 HRI15 691  -1887  -1456 26.53 14.94
HR7 13.09 26.31 391  -3549 5.76 HRI16 -13.34 -4.15 8.89 861  -11.78
HRS8 1.87 25.43 -9.86  -17.44 7.64 HR17 -3.85 1.71 -7.51 9.64 14.36
HR9 32.19 122 -26.81 -4.16 9.62 HR18 -23.18 -7.19 26.69 3.68 -3.88
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Table 3 GCA of 9 traits of 18 lines derived from 3 populations

HA R el B 5 FENL 5 K oM FEATHL TTREL PR HHE
Inbred lines Days to Plant height ~ Ear height Ear length  Ear diameter Row number Kernel number 100-kernal Volume weight
anthesis weight
HR1 -0.09 -1.26 0.66 0.03 1.47 0.45 -3.52 6.52 -1.00
HR2 0.22 -0.14 5.51 -6.63 3.37 1.83 -2.39 -3.07 -0.78
HR3 0.10 0.95 3.78 -0.12 -4.52 -6.70 -0.13 1.32 1.36
HR4 0.14 2.16 6.07 -8.01 4.00 2.85 -3.52 -1.69 0.04
HRS5 0.09 2.62 1.21 7.72 -3.89 -5.83 -0.88 3.43 0.98
HR6 0.16 6.14 7.25 3.19 -3.26 -2.10 4.78 -2.71 1.52
HR7 0.01 -1.92 -4.06 -0.91 -1.05 -1.59 -4.85 4.16 0.13
HR8 -0.06 -3.00 -3.09 -7.02 3.21 5.71 -1.64 -3.96 -0.28
HR9 0.02 -3.97 -5.73 7.09 -4.84 -4.25 -0.13 2.87 2.00
HR10 0.02 0.20 3.98 -1.11 0.84 341 -2.20 -1.78 -0.17
HR11 0.00 -0.08 1.56 0.39 -3.42 -8.03 4.03 3.95 0.09
HR12 -0.02 1.54 3.57 2.52 0.53 2.24 3.65 -5.23 -1.09
HR13 -0.17 -1.85 -3.78 5.27 -1.21 -10.27 3.46 9.01 0.45
HR14 -0.15 3.84 7.11 -1.07 431 4.64 -5.79 5.63 0.74
HR15 -0.17 -3.63 -5.17 2.71 1.32 -0.77 2.14 2.96 -2.78
HR16 -0.01 -1.26 -6.84 -4.78 2.26 5.56 1.76 -7.31 0.22
HR17 -0.08 0.29 -7.39 433 -1.53 -2.10 497 -2.03 -1.31
HR18 0.00 -0.61 -4.62 -3.59 2.42 14.95 0.25 -12.07 -0.11
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Table 4  Cross combination yield and Contrast heterosis
Mol7 B73 444 71340
EEEN Bk () MR (%) BBk HILR %) BT RTROEEW %) BT () XTHRIEEN(%)
Inbred lines Sigle yield Antitheses Sigle yield Antitheses Sigle yield Antitheses Sigle yield Antitheses
advantage advantage advantage advantage
HR1 212.0 -5.9 212.0 -5.9 205.3 -8.9 227.0 0.8
HR2 200.0 -11.2 201.0 -10.8 221.3 -1.8 2254 0.1
HR3 180.7 -19.8 196.3 -12.8 196.7 -12.7 193.5 -14.1
HR4 224.7 -0.2 215.0 -4.5 231.6 2.8 219.5 -2.5
HRS5 191.7 -14.9 206.3 -84 220.4 -2.1 237.5 5.5
HR6 177.7 -21.1 210.0 -6.8 243.5 8.1 218.3 -3.1
HR7 226.3 0.5 245.7 9.1 208.4 =75 185.1 -17.8
HR8 217.0 -3.6 246.7 9.5 204.3 -93 205.1 -8.9
HR9 2493 10.7 222.0 -14 189.3 -159 220.3 -2.2
HR10 212.7 -5.6 215.7 -4.2 170.7 -24.2 185.0 -17.9
HR11 2337 3.6 205.0 -9.0 202.7 -10.0 190.7 -15.3
HR12 200.0 -11.2 219.0 -2.8 167.0 -25.8 201.2 -10.7
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Mol7 B73 444 F1 340
AZA PRk k) MRILH%) TR IR ) SRR XHRIEE%) Bk A BREEN%)
Inbred lines Sigle yield Antitheses Sigle yield Antitheses Sigle yield Antitheses Sigle yield Antitheses
advantage advantage advantage advantage
HR13 178.0 -21.0 192.3 -14.6 165.0 -26.7 191.6 -14.9
HR14 221.3 -1.7 218.3 -3.1 237.9 5.7 245.8 9.2
HR15 2293 1.8 209.7 -6.9 206.9 -8.1 256.3 13.8
HR16 182.7 -19.0 197.7 -12.2 203.6 -9.6 211.7 -6.0
HR17 218.0 -3.2 229.7 2.0 213.4 -53 238.9 6.1
HR18 180.3 -19.9 202.5 -10.1 229.3 1.8 214.7 -4.7
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