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Evaluation of the Combining Ability on 12 American Maize Inbred Lines
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Abstract: In this study, twelve declassified American maize inbred lines were used as test materials, and four
research group core maize inbred lines(KA105, KA064, KB043 and KB204) were used as test species, using NC—I1
Genetic mating design for combining ability test and analysis. The results showed that the general combining abili-
ties(GCA) of KA105 and KAO64 were excellent, and the yield GCA effects of PHPRS, MBST, LH213, 2FACC,
LH212Ht, LH209 and PHR47 in the US maize inbred lines were excellent. The hybrid combinations PHPRS X
KA105, LH213xXKA105, PHH93 xKA105, 2FACCXKA064, LH212HtXKA 105, and PHPR5xKB204 had strong

over—stand heterosis and could be further tested.
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Table 1 ~ Basic statistics of yield related traits
i H 7R (U/hm?) ARETE(g) TR (g) HRFH (%)
Ttem Yield Yield per plant 100-kernel weight Shelling percentage
SIS JE N W AL W TEN W AL W
SN 17.23 12.22 233.00 186.00 39.17 36.47 89.01 95.27
e/ MHE. 7.01 5.61 95.00 71.00 21.30 20.30 80.75 82.79
brifizs 1.91 1.46 28.71 22.05 4.31 4.07 1.60 2.37
SR 11.98 8.65 166.20 121.10 29.94 28.27 85.90 88.12
A5 B 15.96 16.92 17.28 18.21 14.38 14.40 1.86 2.69

Xof 5 T Az B R A B HLISORE S bR A 7 3 AR
Gt A5 2 e DA b S 25 5
F, T E NS N ER e B, REUE R
PRI 22 (AE 1R 83 ~ 93 d) B K 4% 15 (AR I 44 ~
54 d). PR FE A HE S 25 5 OR B 3 (8 AR TR A
202.4 ~294.2 cm, 1 % 22 W& 2k 207.8 ~ 283.1 cm), P
WK 32 RS AN . R ey EMR R (S AR
ZEFF IR B SORET B 7K AR P b oS 25 S

FE SR T A5 8, 2 i REA 15 A2 IRl 66.4 ~
109.5 cm, % 8 70.4 ~ 117.5 em; 5E 31 B EIR 2 A8
WM 0 ~ 4.26% , #3751 0 ~ 81.13%; 5E K25 FFRAR
4 0 ~ 13.33% , % R 0 ~ 25% ; 58 11 B 25 FF 28 3l
5 3N 33.98 ~ 72.82, 17 1% h 39.24 ~ 71.00; 2E i1 1Y
W Ak s A K B AR IR N 15.70% ~29.75% , ¥ %
23.10% ~ 32.30% (3 2).



24 I ARATA : 1247 26 F F Ok A RBCA JITHN 13
F2 EHHMHEXERNELRSITE
Table 2 The basic statistics of mechanical harvesting related traits
I H b SEONIE] o ME il 22 T 5 F AL
Item Location Max Min SE Mean CV
22 1(d) FEN 93.00 83.00 1.85 87.43 2.11
Wi 54.00 44.00 2.52 4725 5.33
P (cm) il 294.20 202.40 15.61 247.7 6.30
W 283.10 207.80 16.32 248.6 6.57
FEALE (cm) FEH 109.50 66.40 10.02 85.94 11.66
W 117.50 70.40 12.98 94.85 13.68
BIRAE (%) FEN 4.26 0.00 0.65 0.17 379.50
Wiz 81.13 0.00 19.15 16.55 115.80
2 (%) EN 13.33 0.00 3.05 3.30 92.17
ik 25.00 0.00 6.15 4.77 129.00
ZEFF AR FEH 72.82 33.98 6.24 57.30 10.90
W 71.00 39.24 7.35 54.41 13.51
WCRRS 5 7K HE (%) FEH 29.75 15.70 3.33 23.63 14.10
W 32.30 23.10 2.20 28.28 7.77
22 BERESH
*3 EEEXRAXRZFFEERMBEEFESH
Table 3 Combined variance analysis of yield characters among American maize inbred lines
75 S oA F H B s R [Epoai fikp s
Source of variation df Yield Yield per plant 100-kernel weight Shelling percentage
s 1 530.11%% 97 560.33%+ 134.84% 235.43%
UL Sedk 3 34.95%% 5940.91% 107.317%% 18.51 %
GAES 11 9.05%% 3 175.45% 90.30%* 22.30%%
ERIESSI et 33 437 895.36% 30.11%% 4.40%%
UL gt SIS 3 3.59% 219047 19.38% 15.39%
GAESSEIT 11 4.19%% 427.36%* 25.38% 9.327
GRS g US NS 33 3.64% 715.07%* 15.77%% 4,247
s * e R 0.05 F710.01 K. R,
Note: * and ** indicated significant at 0.05 and 0.01 probability levels, respectively. The same below.
F4 ZEEXRBXRZEVMHEXERNEEFESH
Table 4 Combined variance analysis of mechanical harvesting related traits among American maize inbred lines
s 3 FIHEE  hezll L7 oA 15 R =R ZSFFR ZEFF A i WEINI vl
Source of variation df Silking Plant Ear Stalk lodging ~ Sterile Rind penetration Water content
stage height height rate plant rate  strength at harvesting
oA 1 7748151% 3960  3812.77%F 12871.18%%  102.42%* 400.32% 1038.81%
36 Fef 3 9.55%% 1 364.17%%  598.42% 971.02%%  13.72% 18.48 15.35%%
[HAlES 11 12.40%%  917.54%%  367.71%* 532.79%%  4505%* 207.927% 14.84%5
LAl ESSI et 33 5.85%%  258.55%% 192,84 263.80%%  50.16%* 46.45% 12.36%%
HUE 52 RSN 3 5.44%%  705.50%F  656.04% 961.04%%  32.47%* 48.83%% 6.37
LUESSIT 11 19.36%* 1036.90%*  377.98%* 521.46%%  26.67%* 86.307%% 32.26%%
I 2R < 58 A < b o5 33 5.92#%%  239.02%%  176.03%%* 265.35%%  45.32%%* 72.617%% 11.97#%
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Table 5 GCA effects for yield related traits and mechanical harvesting related traits among American maize inbred lines

GAES Ao HARE kR kR Hhl tkm s BEMRE SRRER ZERe o
Inbred line  Yield  Yield per 100-kernel Shelling Silking Plant  Ear height  Stalk Sterile R FKE
plant weight percentage  stage height lodging  plant rate Rind Water
rate penetration content at
strength harvesting
2FACC 0.33 6.36% -0.37 -0.73**  -0.40 -1.61 6.15%*%  —4.05%*  —1.69*% —8.02%* —1.39%*
LH212Ht 0.08 5.24 2.46%* —1.65%* 1.35%%  -4.00 8.09%#: 0.07 1.83* -3.31* 0.52
LH213 0.81%%  22.55%* 1.15% —1.83%* 1.41%* 7.69%%  2.92% 2.54%#: 1.55% 2.04 -0.23
PHJ89 —-0.82%* —18.01%*  -3.36%* 1.65%%  —1.03%%* 3.96 —-6.38%%  —7.18%*%  —1.90%* 1.10 —=1.10%*
LH209 0.03 1.93 1.59%:* =0.71%* 0.16 -6.09*  -1.57 4.75%%  -0.11 2.16 —1.22%%*
PHPRS 1.22%%  16.8%* 2.96%: -0.12 -0.28 5.12%  -0.06 13.38%*%  —1.15 -0.87 0.95%*
PHW17 —1.26%% =22.39%% -4 Q5% 1.13%x  -1.03 -9.31** 2,10 —4.71%%  —1.48% -3.06* -0.25
PHK76 =0.70%%  —11.32%:* 0.37 -0.22 -0.96% 8.72%%  =2.71* 4.16%*  —-1.60* -0.54 0.99%*
PHT77 -0.20 -3.26 —3.28%* 0.98* 0.60 12.97+*  2.44 =2.51%* 1.42 4.46%* 1.18%*
MBST 0.97%#%* 14.24%%* 1.85%%* 1.25%%* 0.72 -1.02 1.44 2.03%%* 2.42%% 2.58 0.45
PHR47 0.01 0.24 1.07* —0.78%* 0.16 =60.35%%  —6.91%*  —577%* 1.87%* 4.45%* -0.87*
PHH93 -0.47%  -12.39%%  -0.39 1.03**  -0.71 -10.08%* =5.51*%  -270%*  -1.16 -0.99 0.99*
LSDqs 0.36 5.669 0.92 0.42 0.86 4.74 2.70 0.36 1.43 2.67 0.78
LSDoai 0.48 7.505 1.22 0.56 1.14 6.27 3.57 0.48 1.89 3.53 1.04
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Table 6 GCA effects for yield related traits and mechanical harvesting related traits among testers

WgeFy R RREE TORCEE HORER dRe Sk dhezlll tkom s BI0OR SRR ZEATesRE
Tester Yield Yield per 100-kernel Shelling Water content ~ Silking Plant  Ear height Stalk Sterile Rind
plant weight percentage at harvesting stage height lodging  plant rate  penetration
rate strength
KA105 1.00%**  11.01%* 1.63%%  —0.75%* -0.03 -0.13 6.297% 2.35%% -3 3%k -0.17 0.82
KB043  -1.07#% —15.03%*% —].88%* 0.16 -0.27 =0.57%  —6.72%% 2778k —].30%* -0.64 0.12
KA064  0.18 4.84%% 0.61* -0.16 0.80%* 0.27 -0.30 =3.26%%  -2.23%* 0.62 -0.36
KB204 -0.1 -0.82 -0.36 0.74%* -0.50* 0.43 0.73 3.68%* 6.65%* 0.20 -0.59
LSDoos 0.21 3.273 0.53 0.24 0.45 0.50 2.73 1.56 0.21 0.83 1.54
LSDoo 0.28 4333 0.7 0.32 0.60 0.66 3.62 2.06 0.28 1.09 2.04
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Table 7 Total yield combining effect value and comparative advantage analysis

WA BN ZR GCARVAE  IWEEFR GCA VA SCA BN AH TCA BV AH HEFRIEH (%) HE 44
Combination GCA effect value GCA effect value SCA effect value TCA effect value  Over—stand heterosis Rank
of inbred line of tester
PHPR5xKA105 1.22 1.00 0.26 2.48 8.40 1
LH213xKA105 0.81 1.00 0.28 2.08 5.07 2
PHH93xHN1055 -0.47 1.00 1.50 2.03 4.63 3
2FACCXKA064 0.33 0.18 1.40 1.91 3.64 4
LH212HixKA 105 0.08 1.00 0.78 1.85 3.13 5
PHPR5xKB204 1.22 -0.10 0.50 1.63 1.18 6
PHPR5xKA064 1.22 0.18 -0.05 1.36 -1.08 7
2FACCXKB204 0.33 -0.10 1.03 1.26 -1.92 8
MBSTxKA064 0.97 0.18 0.06 1.21 -2.33 9
MBSTXKA105 0.97 1.00 -0.77 1.19 -2.48 10
PHT77xKA064 -0.20 0.18 -0.88 -0.91 -20.26 39
LH209xKA064 0.03 0.18 -1.27 -1.06 -21.56 40
PHK76XKB043 -0.70 -1.07 0.69 -1.08 -21.77 41
PHJ89xKB043 -0.82 -1.07 0.74 -1.15 -22.37 42
PHJ89xKB204 -0.82 -0.10 -0.37 -1.29 -23.49 43
LH212Hi1xKB043 0.08 -1.07 -0.85 -1.85 -28.26 44
PHW17xKB204 -1.26 -0.10 -0.65 -2.01 -29.61 45
2FACCXKB043 0.33 -1.07 -1.94 -2.68 -35.33 46
PHH93xKB043 -0.47 -1.07 -1.79 -3.33 -40.82 47
PHW17xKB043 -1.26 -1.07 -1.55 -3.88 -45.47 48
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