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Abstract: [ Objective 1The objectives of this study were: 1) to assess the breeding potential of maize populations including 2 of
tropical origin and 7 of temperate origin; 2) to find a new heterotic pattern among the 9 populations. [Method] A 9-parent diallel
was formed by Griffing IV and 36 crosses were obtained. The populations per se and crosses were evaluated in two different
environments (Anyang of Henan Province and Shiyan of Hubei Province) during 2002-2003. Data for ear length (EL), number of
rows per ear (RPE), number kernels per row (KPR), a hundred- kernels weight (HKW), ratio of kernels weight to the ear weight
(RKW) and plot-kernels weight (PKW) were analyzed using a mixed (AD) model and MINQUE(1) methods; The heritability and
genetic variance components for EL, RPE, KPR, HKW, RKW and PKW were estimated. The additive genetic effects for the
populations and dominance genetic effects for the crosses were calculated. [Result] The parameters for almost all the traits
concerned across the environments showed significant (P<0.05) or highly significant (P<0.01). Considering PKW that the ratio of
genetic variance components to total variances are ranked as dominance > dominance x environment > additive x environment >
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additive; The estimated of narrow sense heritability are sequenced as RPE > KPR > EL> RKW > HKW > PKW. Concerning the
additive and dominance effects for PKW that the top 4 populations are 1 (Suwanl), 6 (Stay green c4), 5 (WBM C4) and 9
(Zhongzong4), while the best 4 crosses are graded as 3x6 (BSSS C9xStay green C4) >1x3(Suwanl1xBSSS C9) >1x2(Suwanl xBS16)
> 6x7(Stay green C4xLiaolli population). [ Conclusion] This study provided helpful information for utilizing exotic germplasm in
temperate breeding program, Suwanl and Stay green c4 are very promising exotic germplasm, which with BSSS C9 must be

performing a powerful heterotic pattern. Furthermore, it is useful in practical breeding to make a combination between Suwanl and
Stay green c4, which performs a new heterotic pattern with BSSS C9 between tropical and temperate maize germplasm. Reciprocal

recurrent selection (RRS) scheme should be used in the future.

Key words: Maize (Zea mays L.); Heritability; Genetic variance components; Additive genetic effect; Dominance genetic

effect; Mixed (AD) model
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Table 1 Major characteristics of nine tropical and temperate maize populations

LU A A S pvAcy I Bt eVt

Code Name Kernel colour  Maturity Type Origin

1 Suwanl 7 Yellow i Late il Tropical Z&[® Thailand
2 BS16 # Yellow F. Early 77 Temperate ETO

3 BSSS C9 # Yellow 5 Early i Temperate [E USA

4 Lancaster # Yellow F. Early #H4F Temperate %E USA

5 WBM C4 ¥ Yellow % Late W Ar IR A BUREAR Tropical/temperate compound  #1[E China
6 31 961 Stay Green C4 1 White % Late iy Tropical CIMMYT

7 I JRH#ER Liaolu population  # Yellow 1 Mediate  ialy, 5 HE4 Temperate, local F1[H China
8 3L A4Y Hantou corn # Yellow o Mediate WA, HbJy# 44 Temperate, local 1 [# China

9 f143: 4 5 Zhongzong4 # Yellow o' Mediate  dibal, {544 Temperate, compound 1 [# China
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Table 2 Dissection of genetic variance components and ratio to the Vp of each yield traits

Jizesr (TR SN HATEL ATRiEL TR HiFF ENEY S
Variance component (ratio to Vp) EL RPE KPR HKW RKW PKW
itk Va 0.3476** 0.2558* 1.7278** 0.7867** 6.6e-005** 955.553**
Itk Valvy 0.1136** 0.2638** 0.1644** 0.0916 0.099** 0.0018
B Vo 0.5292** 0.0439** 2.0030** 2.5979** 5.10e-005** 183254.0**
AR VoIV, 0.1729** 0.04532** 0.1906** 0.3026** 0.0763** 0.3516.0**
Ik X FREE Vag 0.2057** 0.1440** 1.0521** 0.3805** 3.92e-005** 22556.6**
Ik X BRI VaelVyp 0.0672** 0.1485** 0.1001** 0.04432* 0.0586** 0.04328*
SR X RS Ve 0.3555** 0.1885** 1.1649** 2.4360** 7.81e-005** 154952.0**
SR X EREE Vpe/V, 0.1161** 0.1944** 0.1109** 0.283707** 0.1168 0.2973**
BliE Ve 1.6222* 0.3372** 4.5561** 2.3852** 0.0004** 159390.0**
Bl VelVp 0.5301** 0.3478** 0.4337** 0.27779** 0.6484** 0.3058**
BAE 5V, (Pheno.) 3.0604** 0.9696** 10.504** 8.5864** 0.0006** 521108.0**

* **LINAE 0.05, 0.01 /K2 . RlA] The same as below

EL=ear length, RPE=rows per ear, KPR=kernels per row, HKW=hundred-kernel weight (HKW), PKW=plot-kernel weight. RKW = ratio of kernels weight to
the ear weight. The same as below. *, ** significantly different at0.05, 0.01 probability level, respectively

*3 EBFEEMREBEENSTR
Table 3 Dissection of heritability of each yield traits

PUiLE S ESS HATEL ATRIEL [ER VS Hir NEY s
Heritability EL RPE KPR HKW RKW PKW
e it (ND
i _IL_%jj 11.36** 26.38** 16.44** 9.13** 9.97** 0.18
Heritability (N)
: _IL_%jj 28.65** 30.91** 35.51** 39.41** 17.60** 35.34**
Heritability (B)
e it LB AR
S . _ﬁ?}l SR 6.72** 14.85%* 10.01** 4.43%* 5.86** 4.32*
Heritability (NE)
Sty R A

fe R 18.33** 34.29** 21.10** 32.80** 17.55* 34.06%*

Heritability (BE)
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Table 4 Dissection of additive effects of traits in each parents

R4S Code K EL Fi4T4 RPE 17 RiI% KPR Ep I HFF % RKW N i PKW
1 0.37** -0.08 0.46 ** 0.39** -0.0073** 31.69**

2 -0.27%* -0.58%* -1.54%* 0.60** -0.0001 -34.61%*

3 -0.49%* 0.73** -0.91%* -0.86%* 0.0052 ** -18.39%*

4 0.42%* -0.06 0.88** -0.79%* -0.0042 * -10.62*

5 0.37 ** -0.25%* 0.99** 0.39** 0.0037 ** 14.15%*

6 0.54 ** 0.16%* 1.09%* -0.48%* -0.0097** 25.44%*

7 -0.46** 0.18** -0.69** 0.06 0.0067** -3.79

8 -0.22%* 0.02 -0.32% -0.25%* 0.0024* -14.15*

9 -0.26* -0.13%* 0.03 0.91** 0.0033 10.29*
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RN, Ja 3 HAT B R R A7 1 28
2.4 BHAFEAKBASHEMEEESH

BEASREAN R B2 B (0 SOV A BT 5 SR (GR D)+
17 AME/NX = RIAR 3 (P<0.05) Siflk iR E /K
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Table 5 Dissection of dominance effects of each crosses among the populations

41448+ CODE K EL Fi4T 4L RPE 1T R KPR £ 4 T HKW 2 KPP NXFEE PKW
1x1 -0.49%* -0.25* -1.53%* -2.91%* -0.01%* -624.63**
2x2 -1.91%* -0.15 -2.93%* -2.24%% -0.01%* -823.52%*
3x3 -2.38%* -0.37* -5.33%* -3.71%* -0.01* -1497.42%*
4x4 0.47 0.23** 0.87 -3.26%* -0.01 -384.39**
5x5 0.37 0.37* 0.68 -1.49%* -0.01* 10.88
6x6 -0.54 0.01 -0.97* -3.90%* -0.01 -690.84%**
7x7 -1.12%% 0.11 -3.08%* -2.99%%* -0.01%* -798.14**
8x8 -1.30%* 0.16* -2.32%% -2.30%* 0 -646.96**
9x9 0.2 -0.01 0.88 0.01 -0.01 -148.82
1x2 0.46 0.11 0.46 2.24%* 0 404.23%*
1x3 0.84%** 0.08 1.03* 2.56 ** 0.00%* 572.19%*
1x4 0.13 0.07 0.69 1.10%* 0.01* 261.39*
1x5 -0.08 0.04 0 -0.22 0 -139.57
1x6 -0.51* -0.30* -0.51 -1.11 ** -0.01%* -441.60%*
1x7 0.3 0.29* 1.13* 1.20%* 0 356.19%*
1x8 0.52* 0.01 1.20% 0.04 0 327.52%*
1x9 -0.24 0.16 -0.41 0.5 0 135.01
2x3 1.19%* -0.15* 2.3279%* 0.34 0 330.24**
2x4 -0.13 -0.13 -1.021 0.02 0 -136.73
2x5 -0.16 0.22* -0.0211 -0.24 0 147.82
2x6 1.98 0.06 1.0519* 1.64 ** 0 309.37*
2x7 -0.14 -0.22%% 0.2761 0.23 0.01** -0.63
2x8 0.72* -0.04 1.4464* 1.29%* -0.01* 327.31**
2x9 -0.42 0.03 -0.4221 -0.25 0 18.44
3x4 -0.21 0.15 0.1585 -0.03 0 138.11
3x5 -0.21 -0.01 -0.1823 0.31 0.01** 54.15
3x6 0.55** 0.46** 2.51%* 2.60%* 0.01* 883.64**
3x7 0.76** 0.23* 1.98%* -0.11 0 314.83*
3x8 0.76** 0.16 1.26%* -0.01 0 208.64*
3x9 0.51%* 0.36** 0.52 0.61 0 361.80**
4x5 0.13 -0.19* -0.58 0.72%* -0.02* -179.94*
4x6 -0.24 -0.04 -0.77 2.11** 0 315.03**
4x7 0.17 -0.05 0.63 0.59 0 216.56**
4x8 0.01 -0.12 0.71 0.26 0 7.31
4x9 -0.29 -0.19 -0.56 0.69 * 0 71.33
5x6 -0.17 -0.16* 0.05 0.76 0 51.1
5x7 0.11 -0.38%* 0.41 0.78 * 0 -20.684
5x8 0.01 -0.14 0.16 1.18%* 0 222.71*
5x9 0.07 -0.29 -0.09 0.2 0 -56.44
6x7 0.32 -0.22%% 1.04 2.16%* 0 384,59 *
6x8 0.03 0.09 -0.02 05 0 -54.5
6x9 -0.25 0.19 -0.16 -0.51 0 115.52
7x8 0.25 0.14 0 1.62%* 0 373.46*
7x9 -0.09 0.09 0.1 -0.43 0.01 ** -55.08
8x9 0.02 -0.41%* -0.49 0.37 -0.01%* 2195
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