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Analysis on the Utilization Potentiality of 16 American Materials from
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Abstract: Combining ability of 16 GEM maize materials from CIMMYT and 5 self—bred inbred lines was ana-
lyzed. Eighty hybrids in NC— Il mating design were evaluated in field using randomized block design in triplicate,
the heterotic groups were clarified and their utilization potentiality was analyzed. The results indicated that signifi-
cant or highly significant differences were observed in GCA for most 8 parental characters. Highly significant differ-
ences were observed in SCA except bald top length. Among them, the integrated GCA in each trait of GH358 was
the highest, and higher in GR9, GR15 and GH291, GH302, both the yield SCA and TCA were the highest in cross
GH281XGR15. Clustering diagram indicated that 16 American GEM maize materials were divided into II heterotic
groups and 5 sub—groups. GH358 was the most ideal parent material GR9, GR15 and GH291, GH302 proved to be
valuable maize materials, the probability of high yield combination is greater using them as parents. GH281XGR15
was the strong heterosis combination selected, GH230XGR2, GH358XGR22 and GH266XGR9 could be used as a
combination of superiority for further screening and identification, yield combining ability in GH219 X GR10,
GH266XGR2, GH283XGR10 were better and should focus on the improvement and utilization.
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Table 1 Pedigree or origin of male

% T RN e R

Entry Inbred line Origin

GR2 MDH3-202 W 3 5 ST bR P LS bR 8 A SR I A SR B T B

GR9 QR273 MBEMARHGE RIS |3, 29005 1 SRR F 1 —H R JE T BHE

GR10 D001 HITEAG R S HOR R 968 122 3 UG R & IRURASRLE R JB T A TE

GR15 HDI11 I FH BT PR AR A TakFal 5256 5 335 2438 R AR Ptk 7 () BLBAT PR 4 R

GR22 HD25-4 AR SR AR ST 902 5 PR Sl AR M a2 5 SR AR B 7 ) UL A Pk 2

F2 X164 GEM EXM B ZFRE KR
Table 2 Message of 16 GEM materials
9 5 FISC R A TR G AR % T EEE JEEAR IS
Entry Inbred line Origin number Entry Inbred line Origin number
GH201 K009-1 08GEM80097 GH283 K054-3 09GEM80118
GH218 K017-3 08GEM80104 GH286 K055-3 09GEM80127
GH219 K018-1 08GEM80104 GH291 K060-1 10GEM80001
GH230 K022-2 08GEM80106 GH300 K067-2 10GEM80110
GH237 K026-1 08GEM80115 GH301 K067-3 10GEM80110
GH265 K0o41-1 09GEM80057 GH302 K067-4 10GEM80110
GH266 K041-2 09GEM80057 GH358 K121-1 10GEM06840
GH281 K054-1 09GEM80118 GH359 K121-2 10GEM06840
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Table 3 Variance analysis of combining ability in the parental materials

AR SR L= A 15 iR RN RIATHL TR FeRK i s
Source PH EH ED EL R/E K/R BL Yield
X 2 19123 2.0362 3.110 1* 3.952 4% 1.073 5 6.680 9%* 1.5799 14126
4 & 3.590 6%** 5.045 4%+ 7.817 7#* 2.973 0** 10.612 0** 2.648 6** 2.811 3%* 3.670 4%*
P1 2.948 4* 6.261 4%* 14.405 5%* 7.931 5%* 28.324 7#* 23234 27.425 4% 0.987 6
P2 2.127 9% 3.221 1#* 3.721 2%* 1.629 8 6.399 7#* 1.976 8* 2.502 9#* 2.020 0*
P1xP2 2.735 0** 2.988 7** 3.560 9** 2.021 7#* 3.113 1#* 2.114 7%* 1.0717 3.076 5%*

TE 3R 0.05 /K- 225 3, 3R 0.0 K P22 5 B3 . TRl

Note: * and ** indicated significant differences at 0.05 and 0.01 levels, respectively. The same below.
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Table 4 GCA relative value of every parent traits

% T B 5 A O K FEATHL (b FeRK 7
Entry PH EH ED EL R/E K/R BL Yield
GR2 -0.1729 4.7729 3.6954 -1.7120 5.0018 -1.053 9 -42.263 4 -2.6252
GR9 -0.723 8 -3.8509 -2.503 6 5.306 6 -1.3243 26138 51.460 7 4.332 4%
GR10 -0.8772 -2.262 6 25775 -5.6351 9.258 6 -1.901 2 -20.099 5 -3.2070
GRI15 34921 6.976 5 -4.6325 23351 -4.989 9 29156 20.173 3 3.623 1#*
GR22 -1.718 2 -5.6358 0.863 2 -0.294 6 =7.946 1 -2.5743 -9.2710 -2.123 1
GH201 0.3049 1.401 6 4.676 4 -0.856 0 9.542 4 -5.438 8 24.007 0 3.160 8*
GH218 -0.782 6 -10.663 4 -0.905 6 3.744 4 -3.3227 5.0349 -6.810 4 -2.424 4
GH219 0.294 8 -9.116 0 -3.126 3 0.885 4 48126 -2.2447 5.1332 -12.064 7
GH230 42556 6.924 6 -1.4157 6.4577 -4.6470 3.2893 =7.400 2 9.562 1*
GH237 -1.298 6 -4.448 5 -3.816 6 0.099 7 -9.566 0 2.3979 3.068 8 -13.1103
GH265 -49154 -4.662 4 -4.086 7 -2.2005 -2.1875 -9.1158 18.108 9 -5.5358
GH266 0.623 6 10.447 2 55167 -5.974 8 5.569 4 -2.690 4 4.690 8 4.461 5*
GH281 -3.660 9 -6.058 9 -2.2260 -3.869 0 -3.890 3 -1.204 8 2.036 7 1.171 6%*
GH283 -1.5718 -1.001 4 0.204 8 -1.536 3 -5.403 8 -1.4276 -4.008 8 -2.3989
GH286 -6.8756 -6.492 9 -1.1156 -4.654 6 -1.998 3 -0.907 6 -34.5314 -18.568 0
GH291 23182 7.5410 27197 1.3551 4.055 8 3.1407 7.9348 10.046 7+*
GH300 24750 13.479 2 -1.2657 3.088 4 -3.3227 35122 -10.201 8 4.436 0*
GH301 1.655 6 -2.146 2 -2.976 3 29102 -4.457 8 2.6950 25.9239 -0.307 6
GH302 2.6723 5.628 7 0.8951 2.6591 -2.1875 3.9578 28.725 5 10.531 3**
GH358 3.4412 -2.3978 5.216 6 0.107 8 12.001 9 4.774 9 -16.247 4 15.402 4%*
GH359 1.063 7 1.565 1 1.705 3 -2.2167 5.0018 -5.773 1 -40.429 5 -4.3627
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Table 5 SCA range, max positive SCA and max negative SCA of every combination traits

HAMIR IERLN A% RN 2H 154X ROV AEAE 1E [ SOV B 5 K AL A RNV e KA
Character Positive SCA Negative SCA SCA range Max positive SCA Max negative SCA
¥ w 41 39 -16.884 3-7.363 4 GH201xGR22 GH265%XGR2
Rl 39 41 -23.178 6-17.071 8 GH218xGR22 GH265%GR2
M 39 41 -16.479 9-7.753 6 GH265XGR15 GH265XGR2
U 44 36 -18.738 8-11.884 8 GH230xGR22 GH265XGR2
HATHL 43 37 -13.988 4-12.876 9 GH266XGR10 GH291xGR10
TSR 44 36 -27.247 6-10.274 1 GH218xGR9 GH265%XGR2
TR 35 45 -54.529 5-50.576 0 GH219xGR9 GH219xGR15
INK =R 46 34 -35.956 5-28.587 6 GH281XGR15 GH359xGR9
24 FHMRBBNMTELMAB SN
#*6 /IXFENERES HHEMNE
Table 6 Yield SCA effect of cross combination
Parent GR2 GR9 GR10 GR15 GR22
GH201 6.960 8 —6.7552 -7.121 8 12.699 0 -5.7829
GH218 10.250 7 0.1052 -2.5567 -19.333 1 11.5339
GH219 -11.860 6 -11.549 8 18.687 5 6.884 3 -2.1614
GH230 22.109 8 -11.8813 -10.590 2 -12.1922 12.554 0
GH237 -24.3317 11.8112 10.169 4 -0.103 6 24547
GH265 -31.6512 11.1226 1.8299 15.274 9 3.423 8
GH266 18.156 7 18.2125 -2.3017 -25.708 9 -8.358 7
GH281 4.4870 -20.960 5 1.370 8 28.587 6 -13.484 9
GH283 10.480 3 3.650 2 15.142 6 -26.882 1 -2.3909
GH286 8.924 6 6.8126 -19.822 4 4.0789 0.006 4
GH291 7.088 3 11.3522 -2.148 7 1.860 1 -18.1520
GH300 3.007 8 -2.4196 -3.168 8 -1.2002 3.7809
GH301 -15.7116 11.8877 6.548 0 -9.8459 71218
GH302 -9.463 3 11.6327 1.3198 3.9259 -7.4151
GH358 -8.723 7 29361 -13.370 1 5.048 1 14.109 7
GH359 10.276 2 -35.956 5 6.0124 16.907 1 27607
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Fig.1  Clustering diagram of 16 GEM materials from US
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Table 7 Yield TCA effect of top 10 hybrids
HERT 771 TCA e % /NG 4 (kg) HE 4
Combination code Yield TCA Ranking Plot yield Ranking

GH281XGR15 33.38 1 3.49 1
GH230XGR2 29.05 2 3.37 2
GH358xGR22 27.39 3 3.33 3
GH266XGR9 27.01 4 332 4
GH302xXGR9 26.50 5 3.31 5
GH291XGR9 25.73 6 3.29 6
GH358%XGR15 24.07 7 3.24 7
GH358XGR9 22.67 8 321 8
GH230xGR22 19.99 9 3.14 9
GH266XGR2 19.99 9 3.14 9
GH201xHR15 19.48 10 3.12 10

&7 J& 7 i LA 1RO TCA HEAE T 10 437 1Y
FeZ M A o R, HEZERT 10 07 41 A AR E
JNAR RS2 GH281 x GR15., GH230 x GR2 ., GH358 x
GR22. GH266 x GR9. GH302 x GR9, GH291 x GR9 .

GH358xGR15 .GH358XGRY . GH230XGR22 . GH266%
GR2.GH201xGR15, @it b4, TCA 00 (B HEZE T
102 AL A, AT A% 7= X BR AR 35t 2 HE7E 1T 10
A7, HEA T 5 TCA HE4 AH I
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