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Combining Ability of Main Agronomic Traits and Heterosis of

European Maize Germplasm BRC
GAO Xu—dong, ZHOU Xu—mei, GAO Hong—min, FENG Guang, JING Xi—qiang
(Dandong Academy of Agricultural Sciences, Fengcheng 118109, China)

Abstract: The main agronomic traits combining ability and heterosis of five inbred lines which selected from
European germplasm BRC were analyzed by using NC I genetic mating designs and using inbred lines of Chang7-2,
DH34, Mol7, Zheng58 and Dan988, which belong to the five heterosis groups respectively, as the testing parents
which were crossed with five inbred lines selected from European germplasm BRC to 25 hybrids. The results
showed that inbred line BRC—1 and BRC-5,which had great utilization potential in maize breeding, high general
combining ability of the single plant grain yield and related traits; BRC—5XMo17, BRC-6XDH34 and BRC—-1x
Dan988 were the combinations which had high special combining ability of yield and good related traits; BRC—5X%
DH34, BRC-1xDH34, BRC-1xDan988, BRC-6XDH34 and BRC—1XChang7-2 were the combinations which had
high general combining ability of yield and prominent heterosis; The hybrids crossed by BRC selected inbred lines
or their improved inbred lines and the inbred lines of Luda Red Cob, Tangsipingtou and the inbred lines of
PN78599 group had high heterosis.
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Table 1 Maize inbred lines and source
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Inbred line Source Inbred line Source
BRC-1 TR ol it B 7-2 JEVUF-Sk e
BRC-2 RRHHFH T DH34 iR LT 2
BRC-5 TR b o Mo17 Lancaster 257

BRC-6 [ eliEE o H58 Reid 25H
BRC-10 BRI el it J1988 PN78599 2 F

1.2 R

2013 44 I NC 11 it A5 32 Be i A R Y 25 12
AL . 20144545 25 DA AL AT PHAR ALY
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Table 2 Variance analysis of different characters

7 S AR L/ A 15 FE K i FEATHR TRk R AR
Source of Plant height Ear height Ear length Ear diameter Ear rows Kernel number ~ 100-kernel  Yield per plant
variation weight

X 24 0.46 0.61 2.66 0.92 0.93 2.20 0.87 3.07

A A 50.10%* 43.05%* 22.34%% 117.28%* 17.58%* 19.43%* 12.46%* 30.00%*

P1 0.59 0.71 1.71 0.44 1.13 2.94 1.93 4.56*

P2 22.55%* 23.33%* 11.68%* 33.62%* 72.84%* 9.007%* 31.06%* 80.22%*

P1xP2 11.07%** 9.2717%* 7.71%* 18.49%* 1.35 7.32%% 2.02% 2.03*

#4547 0.01 W35 7K 554 0.05 8 K-, PLA 5AS BRC BE R I—RMEELS T 5P2 R 5 S0 Ah 1) — BB 5 1 5 PIXP2 il 38 20 A B FRak

IR

Note: **indicated significant level at =0.01;*indicated significant level at ®=0.05. P1,GCA of 5 BRC lines; P2, GCA of 5 common testers; P1x

P2, SCA of test crosses.
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Table 3 GCA for different characters of BRC selected inbred lines

FIALH B A= FE K B M FEATHL Frkig [Ep A bk
Inbred line  Plant height  Ear height Ear length  Ear diameter Earrows  Kernel number 100-kernel weight  Yield per plant

BRC-1 -1.07 -1.14 -1.07 2.14 2.02 4.28 -2.15 8.48

BRC-2 1.19 1.28 1.19 -0.22 0.34 0.87 0.26 -1.32

BRC-5 0.26 0.25 0.26 -0.60 -2.19 -2.73 -1.57 1.18

BRC-6 -0.79 -0.67 -0.79 0.65 -1.35 -6.32 1.56 -4.51

BRC-10 0.40 0.28 0.40 -1.97 1.18 3.90 1.90 -3.83

23 ZEXHAWBERESNSH
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Table 4 SCA for different characters of the combinations
H A B = TR 5 K M HATHL TR AR bk

Combination Plant height  Ear height Ear length  Ear diameter ~ Earrows  Kernel number 100-kernel weight  Yield per plant
BRC-1x5 7-2 1.98 1.96 1.98 -0.52 -2.87 2.16 0.46 0.42
BRC-1xDH34 0.21 0.30 0.21 -3.64 5.56 7.65 -1.56 -6.73
BRC-1xMo17 -4.09 -4.00 -4.09 -0.4 -3.71 2.16 -1.34 -2.06
BRC-1x#( 58 0.58 0.60 0.58 4.71 2.19 -7.49 -2.30 3.43
BRC-1x/1988 1.33 1.13 1.33 -0.15 -1.18 -4.47 4.74 4.94
BRC-2x5 7-2 -5.07 -5.00 -5.07 5.58 3.04 6.51 1.48 -4.11
BRC-2xDH34 4.59 4.19 4.59 -3.76 -5.40 -5.98 -1.84 -1.53
BRC-2xMo17 2.16 1.65 2.16 -3.01 2.19 -2.95 -2.45 2.51
BRC-2xKf 58 -0.87 -0.49 -0.87 0.85 -0.34 -0.30 3.91 2.20
BRC-2xJ}988 -0.82 -0.35 -0.82 0.35 0.51 2.73 -1.10 0.93
BRC-5%/5 7-2 0.18 0.35 0.18 -6.50 -2.87 -10.71 1.00 -5.59
BRC-5XDH34 -1.59 -1.53 -1.59 222 1.35 -0.49 -2.69 3.92
BRC-5xMo17 -0.05 -0.19 -0.05 11.06 4.72 5.37 1.52 6.96
BRC-5xK[ 58 1.12 0.98 1.12 -5.63 -2.02 5.19 -0.28 -2.68
BRC-5%/1988 0.35 0.40 0.35 -1.15 -1.18 0.64 0.46 -2.60
BRC-6x5 7-2 1.12 0.93 1.12 -4.01 4.72 -0.49 -241 3.46
BRC-6xDH34 -1.24 -1.28 -1.24 3.46 0.51 -6.36 5.49 4.96
BRC-6XMo17 -1.45 -0.55 -1.45 -0.15 -4.55 -2.38 1.44 -9.06
BRC-6x5 58 -0.40 -0.70 -0.40 -1.27 -2.87 5.94 -3.42 -4.00
BRC-6x/1988 1.98 1.60 1.98 1.97 2.19 3.29 -1.10 4.64
BRC-10x£ 7-2 1.79 1.75 1.79 5.46 -2.02 2.54 -0.52 5.83
BRC-10xDH34 -1.96 -1.68 -1.96 1.72 -2.02 5.19 0.61 -0.62
BRC-10xMo17 3.42 3.09 3.42 -7.50 1.35 -2.20 0.83 1.65
BRC-10x%( 58 -0.42 -0.38 -0.42 1.35 3.04 -3.33 2.09 1.05
BRC-10x+}988 -2.83 -2.78 -2.83 -1.02 -0.34 -2.20 -3.01 -7.91
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OB E SCA RN B K 1 41 A BRC—-6x£B 58 Fl
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Table 5 TCA effects for yield per plant and yield performance in field of the combinations
— B &1 —fRC A1
o o ko BR RN con T
Combination A QA Rad & Yield per Combination B A N Read A Yield per
SCA TCA plant SCA TCA plant
Female  Male Female  Male
BRC-1x57-2 8.48 12.12 0.42 21.02 201.5 BRC-5x5558 1.18 -15.18 -2.68 -16.68 138.7
BRC-1xDH34 8.48 22.68 -6.73 24.43 207.1 BRC-5x%/1988 1.18 10.85 -2.6 9.42 182.1
BRC-1xMo17 848 -3047 -2.06 -24.05 126.4 BRC-6x/2 7-2 -4.51 12.12 3.46 11.07 184.9
BRC-1x5[ 58 8.48 -15.18 3.43 -3.26 161.0 BRC-6xDH34 -4.51 22.68 4.96 23.13 205.0
BRC-1x}988 8.48 10.85 4.94 24.27 206.9 BRC-6xMol7 -451 -3047 -9.06 -44.04 93.1
BRC-2xE 7-2 -1.32 12.12  —4.11 6.69 177.6 BRC-6xK 58 -451 -15.18 -4.00 -23.69 127.0
BRC-2xDH34 -1.32 22.68 -1.53 19.83 199.5 BRC-6x/1988 -4.51 10.85 4.64 10.98 184.7
BRC-2xMol7 -1.32  -30.47 2.51  -29.28 117.7 BRC-10xE7-2 -3.83 12.12 5.83 14.12 190.0
BRC-2xX 58 -1.32 -15.18 220 -14.30 142.7 BRC-10xDH34  -3.83 22.68 -0.62 18.23 196.8
BRC-2x/}988 -1.32 10.85 0.93 10.45 183.9 BRC-10xMo17 -3.83 -30.47 1.65 -32.65 112.1
BRC-5x5 7-2 1.18 12.12 -5.59 7.71 179.3 BRC-10x£( 58 -3.83 -15.18 1.05 -17.95 136.6
BRC-5xDH34 1.18 22.68 3.92 27.78 212.7 BRC-10x/}988  -3.83 10.85 =791 -0.89 165.0
BRC-5xMol7 1.18  -30.47 6.96 -22.34 129.3

Wk 5 Frs , BRpR P B S A IE LA
£ 144>, 43 %15 BRC-5xDH34 > BRC-1xDH34 >
BRC-1xF} 988 > BRC-6XDH34 > BRC-1x & 7-2 >
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R i B A I HE 1R 5 44 4 A BRC-6x
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Table 6  Average heterosis of yield per plant of the combinations

AR E7-2 B 58 #1988
DH34 Mol7
Inbred line Chang 7-2 Zheng 58 Dan 988
BRC-1 21.02 24.44 -24.05 -3.26 24.27
BRC-2 6.69 19.83 -29.28 -14.29 10.45
BRC-5 7.70 27.78 -22.34 -16.68 9.42
BRC-6 11.07 23.14 —-44.04 -23.68 10.97
BRC-10 14.13 18.23 -32.65 -17.96 -0.89
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