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Analysis on the Breeding Utilization Potential of 40 External

Introduced Maize Inbred Lines in Northeast China
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(Institute of Crop Science, Chinese Academy of Agricultural Sciences, Betjing 100081, China)

Abstract: In this experiment, 40 American decrypted maize inbred lines were evaluated using Zheng 58,
Chang 7-2, Si—144 and Si-287 as the testers, and 160 hybrid combinations were matched by NC Il genetic mating
design. In 2018 and 2019, field incomplete block group experiments were conducted in Tongliao and Chifeng cities
of Inner Mongolia Autonomous Region, Qigihar City of Heilongjiang Province, and Gongzhuling City of Jilin Prov-
ince, respectively, to analyze the yield trait performance, yield composition and yield trait combining ability effect.
The results showed that among the 40 American inbred lines, LH214, PHPRS, LIBC4, PHBA6, PHR58 and
PHWGS had higher general combining ability of yield, among which LIBC4 and PHBAG6 had higher general combin-
ing ability of yield, and the general combining ability of grain moisture content at harvest was negative effect value,
which was a better germplasm donor suitable for mechanical harvesting in Northeast China. Based on the special
combining ability of yield, 40 inbred lines were divided into two groups, 20 in the SS group and 20 in the NSS group.
The seven hybrid combinations LH209x4-144, LH214 X4~ 144, PHR55 X Chang 7-2, PHPR5x4-287, MQ305 X
Chang 7-2, PHW30xZheng 58, and LH215xZheng 58 had high heterosis and could be used as key combinations.
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Table 1  Names and groups of 40 unbanned maize inbred lines in the United States

EEE¥i 5Bt # i
Name of inbred lines Group Pedigree
PHMS1 IODENT PHG72xPHG68/NS
PHN66 ss PHGS3/PHG21)XB1332K1X/SS
PHRS5 LAN PHO05XPHG84/NS
PHRS8 LAN PH383xPHG 16/NS
PHW30 TODENT PHG42xPHV15/NA
29MIBZ2 TODENT (B87 X line from PH3901)xline from PH3901/NS
MBUB LAN LH38(A61 9.L120)xMANS(4A 5.AUM)/NS
LH215 LAN R177(Population)xMo17C2 /NS
LH209 ss LH74xLH119/8S
3IBZ2 IODENT 1BC2/77738(P3981xP3990)/NSS
F118 ss B73xT220/SS
LIBC 4 IODENT MBNSxH3901/NS
83IBI3 TODENT TBC2(PVP#8700198)XIBI2/NS
LH214 LAN LH123HiXLH51/NS
911 IODENT ph3737/should be NP911
912 IODENT PH3737/should be NP912
LH222 ss CM174xLH74(2)xLH82 ,as Female ,SS
ICI 193 IODENT BAAJXP3732/NA
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&%k 1 Continued 1
HACR AR xR i
Name of inbred lines Group Pedigree
1CI 441 SS BEADXP3377/NA
ICI 740 SS BEADXP3377/NA
ICI 893 SS 80-1327-4xB73/SS
CS405 SS B73xK81/SS
MQ305 IODENT PH3901xCB59G/NS
NQ508 IODENT Certificate abanded/NA
0Q101 LAN P3906XND246/NA
0Q403 IODENT P3901xK81-336/NS
05602 IODENT P3901xCM105/NS
PHBAG6 LAN PHZ51 X PHGA47 specifically PHZ51/PHG47)XA111K311K41XX/NS
PHGG7 LAN PHT64/PHG49)xA014311221/NS
PHP85 SS PHK29xPHW52 specifically PHK29/PHW52x521112135X/SS
PHPRS SS PHK76xXPHW52 specifically PHK76/PHW 52xA6333K252/SS
PHR30 LAN PHFM5XPHG47 specifically PHFM5/PHG47)xA4K1232K3X/NS
PHT73 LAN PHKO05/PHG68)x922312241X/male NSS
PHVS53 LAN PHB89XPHDT?2 specifically PHB89/PHDT2)NX4122211334/SS
PHVA9 SS PHK29xPHGPS8 specifically PHK29/PHGP8)xA212131/SS
PHWGS LAN PH814xPHG16 specifically PH814/PHG16)x73151411K21/female SS
CS608 SS (Oh514xB68HY)XCD1/SS
904 IODENT Pioneer 3737/should be NP 904
ML606 LAN Certificate Abandoned/NA
7501250 LAN NA
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Table 2 Joint variance analysis of main agronomic characters in 4 different sites in Northeast China

5 S A K O AT T Ri%L TRLE kR FroK i i
Source of variation DF Earlength Ear diameter Rowsper  Kemels ~ 100-kernel ~Kemnel rate  Water Yield
ear per row weight content
WoBE 3 736.77%% 2 571.13%%  199.06%%  83.34% 370.10%% 6 023.49%% 14 163.80%*% 477.12%*
= 8 8.097%% 8.69%% 264wk 4.61%% 6.08%% 4.4 21.26%%  7.87%*
S 159 7.37%% 14.03%%  17.02%* 6.26%% 11.33% 21.51%% 15.23%%  11.03%*
FRE PRI TR i A, 477 3.82%% 4.56%F  6.78%* 3.62% 9.05% 15.98%+ 6.64%%  4.46%F
[GALES 39 11.31%% 28.62%%  34.81%% 12.73%% 26.6%* 40.91%* 33.36%F  25.21%*
I 22 < b 5, 117 4315 6.16%% 9,64 5.3 23.01%% 18.49%% 13.88%%  4.88%*
HEseul 3 83.01%%  [87.17#% 222.5%* 43 .45%% 130.00%% 102.98%%  219.65%*  81.78%*
WG Ffrx it 5 9 19.617% 28.71%% 54,72 13.67%* 38.967%* 108.87% 61.41%%  63.78%*
WG Fhx P F 117 4.12%% 473 5.82% 3.15% 3.0 12.96% 3.05%%  448%%
WG e <N 22 x5 351 3.26% 3.41%%  4.59% 2.79%% 3.63%* 12,77 2.83%F 2.8k

1+ R TR a=0.05 7K 7 T ik il 7K 5+ I FE a=0.01 7K P T ik i K-, FE&H,

Note: * indicates significance at the a=0.05 level; ** indicates significance at the ®=0.01 level. The same below.
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Table 3  Effect of GCA between tester and inbred lines under Northeast environmental conditions

H R A K KL AT Tk AR Hifre K i
Name of inbred ~ Ear length Ear diameter ~ Rows per ear Kernels 100-kernel Kernel rate ~ Water content Yield
lines per row weight

5 7-2 -0.59 0.07 0.59 0.15 -0.35 0.56 0.90 671.10
Pu-144 0.08 -0.13 -0.15 0.79 -1.23 0.45 -0.68 -269.17
pq-287 0.19 -0.02 -0.25 -0.33 0.69 0.05 -1.42 —-628.80
558 0.32 0.08 -0.20 -0.61 0.89 -1.06 1.20 226.86
PHMS81 0.09 -0.08 0.21 -1.06 -2.90 -0.02 -1.67 —1742.38
PHN66 -0.06 -0.03 0.48 -0.74 -1.59 0.71 -0.29 158.46
PHRS55 0.49 0.19 1.36 0.93 -1.90 -2.50 1.87 795.68
PHRS58 0.93 0.06 -0.56 2.40 0.05 -2.27 0.69 1004.33
PHW30 0.29 0.02 0.10 0.69 —-0.83 1.50 0.18 566.41
29MIBZ2 0.21 -0.05 -0.03 -0.05 -1.66 1.52 -1.08 497.49
MBUB —-0.83 0.26 0.81 -0.75 -0.19 -1.77 2.52 818.98
LH215 -0.17 -0.02 -0.82 0.79 0.85 -0.63 1.68 518.17
LH209 =0.11 0.03 0.27 -1.39 -0.54 -0.37 1.54 858.70
31BZ2 0.40 -0.07 0.01 -0.86 -1.13 -1.62 -1.94 -1 538.66
F118 -0.37 0.16 0.41 -0.57 0.34 -2.07 2.76 82.66
LIBC 4 0.69 -0.06 -0.14 1.43 -1.39 2.37 -0.31 1234.90
83IBI3 -0.08 -0.04 0.02 -0.84 -0.51 1.97 -0.77 226.80
LH214 0.31 0.10 0.31 1.30 0.50 -0.63 1.95 1553.64
911 0.89 -0.04 0.59 1.14 -1.12 1.89 -0.62 304.15
912 -0.38 0.06 0.10 -1.47 -0.04 0.40 -0.85 104.83
LH222 0.54 -0.14 -0.45 0.37 -0.51 0.21 -1.30 =771.55
ICI 193 -0.27 -0.04 -0.76 -0.71 0.50 -0.83 -0.12 706.99
1CI 441 -0.07 0.11 0.20 -0.91 -0.32 -1.30 0.59 326.07
ICI 740 0.03 0.13 0.15 -0.85 -0.02 -2.88 1.03 -186.06
1CI 893 -0.33 0.15 0.27 0.40 -0.46 -0.49 1.61 -204.52
(CS405 -0.22 -0.02 0.26 0.44 -1.99 1.55 -0.29 714.05
MQ305 0.35 -0.06 -0.35 1.15 0.03 -0.18 -0.58 322.12
NQ508 0.43 -0.13 -0.87 -1.03 0.14 -0.73 -0.18 249.65
0Q101 -0.25 -0.33 -0.69 1.11 -1.11 0.18 -2.20 -2 206.67
0Q403 -0.16 -0.13 -0.47 0.12 -0.95 2.63 -2.08 —1099.30
0S602 0.36 -0.15 -0.64 0.62 0.77 0.61 -1.62 -350.62
PHBA6 0.05 0.01 0.68 1.29 -1.17 0.59 -0.68 1216.05
PHGG7 -1.33 -0.08 0.07 -1.96 0.68 1.75 -2.69 —-1752.56
PHP85 -0.50 0.28 0.11 -1.31 3.65 -1.48 2.11 85.12
PHPRS5 0.27 0.06 0.15 -1.29 3.19 0.12 1.59 1250.45
PHR30 0.33 -0.14 -0.14 0.27 1.13 1.95 -0.73 -56.54
PHT73 -0.21 -0.11 -0.54 -0.91 -0.08 0.55 -2.62 —1738.12
PHVS53 0.48 0.03 -0.47 1.09 1.38 -1.25 1.65 359.22
PHVA9 -0.39 -0.01 0.35 0.80 0.57 -0.65 1.41 674.03
PHWGS 0.58 0.09 -0.37 1.64 1.83 -1.63 2.39 956.96
CS608 -0.47 0.04 -0.05 -1.02 242 0.15 0.41 -703.14
904 -0.53 -0.14 0.84 -0.16 -1.08 1.55 -1.87 -98.45
ML606 -0.57 -0.02 -0.46 0.35 2.14 -1.08 0.12 —1148.68

7501250 -0.39 0.09 0.05 -0.48 1.32 2.19 -1.61 —-1988.63
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Table 4  Effect of yield SCA Northeast environmental conditions

AXR KB B7-2 4-144 U-287 KRS8 Az 2 #F B7-2 [H-144 4-287 KRS8
Inbred line ~ Group  Chang 7-2  Si-144 Si-287  Zheng 58 || Inbred line ~ Group ~ Chang 7-2  Si-144 Si-287  Zheng 58
PHM81 B 247.84 379.26  -982.27 355.17|| ICI893 A 135139 -524.08 76625 -1593.56
PHN66 A 1429.68 -478.58 -871.29 =79.81|| CS405 A 155581 -1187.09 -397.53 28.82
PHR55 B 196.77  -163.42 -525.67 492.32|| MQ305 B 488.28 1139.77 -929.52  -698.52
PHR58 B -777.09 -688.53  581.71 883.90(| NQ508 A 879.00 —-1681.56 1002.64  -200.07
PHW30 A 13.61 74250 84.16 644.72( 0Q101 B 410.60 1163.67 -886.13  -688.13
29MIBZ2 B -125.69 68.63 -515.34 57239 0Q403 A 690.60 -826.49  513.04  -377.15
MBUB A 425.54 818.43 48.75 -1292.71|| 08602 A -193.17  -451.98  392.42 252.73
LH215 A -22191  -661.19  267.93 615.18 || PHBA6 B =773.79 9.19  388.98 375.62
LH209 B 598.12  1466.08 -612.05 -1452.15|| PHGG7 B -943.83  1547.60 -746.91 143.14
3IBZ2 A 132525 -1271.02 -246.92 192.68 || PHP85 A -0.69 891.03 14327 -1033.61
F118 B -119425 -408.02  996.20 606.06 | PHPRS A -932.76  -236.09  976.48 192.37
LIBC4 A 545.69  -993.09  727.61 -280.21|| PHR30 B -199.31  -243.06 3.51 438.85
83IBI3 A 622.30 -69.80 -373.70 -178.79| PHT73 B -1045.11 2167.65 -650.52  -472.02
LH214 A -114.05 675.82  631.18 -1192.96|| PHV53 B -616.31  -15520 -241.39 1012.89
911 B -1196.52 35312 -249.10 109250 PHVA9 B -846.06  -378.65 7193 115278
912 B -232.85 57491 -948.60 606.54|| PHWGS B -1 151.40 381.36  581.18 188.86
LH222 A -162.89  -872.28  590.58 444591 CS608 A 354.02 -53.00 4782  -348.84
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