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Table 1 Field performance of six yield traits
ij‘,ﬁ P 1) FZ

Lojglalion ri;ﬂa(it P P i JL M Range SEH4 Mean
i /em EL 12. 80 12. 20 15.10 11.35~15. 83 13.5240.97

M /cm ED 3.35 3.70 3.90 3.40~4.31 3.8340.19

B Eshou M /g EW 60. 30 70. 10 91. 30 51.85~121. 95 81.07412.35
ORI /g KWE 46. 15 52.65 86. 90 35.80~100. 25 62.77410.77

T8 RN 10. 10 11.70 13.00 10. 40~15. 40 12.39+40. 86

TR KR 24. 50 22.50 31. 10 18.45~31. 60 24.92+2. 26

4 /em EL 13.70 13.10 17. 60 10. 73~16. 83 14.3640. 96

FEHL/cm ED 3. 60 3.95 4. 20 3.65~4.70 4.1340.17
20 E /g EW 67.90 77.70 114.59 67.67~148. 43 104. 04413, 54
Xiangyang Tk F /g KWE 56. 20 62.70 99.76 55.33~127. 30 86.25+12.01
HATH RN 11. 00 12. 60 13. 60 11.00~16. 30 13.434+0.79

TR KR 25. 80 23. 80 35. 20 20.30~32.75 25.9542. 18

D EL:Ear length; ED:Ear diameter;

The same as follows.

x2 FOGRENTXEED

Table 2 Hj{ in F» . ; families of six yield traits

EW :Ear weight; KWE:Kernel weight per ear; RN:Row number; KR:Kernels per row; [

b5 Location MK EL M ED BHE EW Rk KWE FEAT 8 RN FTk % KR
RN Ezhou 59.56 64. 86 61.04 62. 22 69. 66 64.33
FE[H Xiangyang 52.05 78. 44 72.00 72.53 77.39 72.94
*x3 BRRRHNTEERIH
Table 3 Analysis of yield traits in two-location tests %
MK EL HiM ED FHE EW MR KWE AT 8 RN FTRIA KR
i H Ttem R g M A o Y] RN A SR IR RN L
Ezhou Xiangyang Ezhou Xiangyang Ezhou Xiangyang Ezhou Xiangyang Ezhou Xiangyang Ezhou Xiangyang
F Ry
. PR RS . 20.80  31.34 10.64 11.26 40.03 57.40 75.91  67.81 19.27 15.25 32.34 41.94
Mid-parent heterosis
Fi BRIy
LR AL . 17.97  28.47 5.41 6.33 30.24  47.48 65.05 59.11 11.11 7.94 26.94 36.43
Over-parent heterosis
F,. A2 IE R
Z_BEIXHF}‘; . —12.41 —24.08 —1.98 —1.81 —14.51 —14.25 —48.34 —22.25 —5.55 —1.37 —25.97 —37.22
Inbreeding depression ratio
Fo. 3B R RS
2o B AR 733 6.75  4.98  4.11  16.34 13.26 17.38 14.39  7.05  5.96  9.27  8.43

Coefficient of variation
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Table 4  Pearson partial correlation of six yield traits

(3N FH T MATHEC TR

EL ED EW RN KR
kL T 0.531** 0.390** 0.563** 0.387"* 0.337"~
KWE 0.239"* 0.488** 0.866** 0.040 0.550" "
=8N —0.350" " 0.165"* —0.202"* 0.378"
EL —0.084 0.438** —0.186"* 0.419
ML 0.088 0.069  0.107°
ED 0.342** 0.404** —0.215
Ny 0. 050 0.073
EW 0.087 0.025
AT H 0.291" %
RN 0.027

1) % % F7R 0. 01 KB 2 53 W 35 1, » KoK 0,05 KK Hy 2%
FWEE, BAERT AT SR, TR
E4E S % % show significant at P<C0. 01 level, * signifi-
cant at P<<0. 05 level. The first line is the result at Ezhou loca-

tion, the second line is the result at Xiangyang location.
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Table 5 Principle component analysis of five yield traits
¢ 4 Mk MM BT W% e | POURE6 o RITRERE %
Location Principle components EL ED EW RN KR Variance contribution Accumu.late.d variance
rate contribution rate
P % —F RS> Prinl  0.806 0.485 0.898  0.469 0. 863 53.118 53.118
Ezhou HFWSr Prinll  —0.468  0.654  —0.030 0.641  —0.247 22. 380 75.499
M H—FEWS Prinl 0,843 0. 744 0.953 0.438  0.851 61. 747 61.747
Xiangyang 5 " FE MY Prinll  —0.402  0.485  —0.069 0.810  —0.366 23. 845 85. 592
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Genetic analysis of grain related traits of a maize primary mapping population

J1 Dong-hua' XUE Ya-dong® ZHENG Yong-lian®
CHEN Jing-tang® HUANG Ya-qun' WANG Yan®

1. College o f Agronomy/Hebei Research Station of National Key Laboratory
of Crop Genetic Im provement/National Maize Im provement Center in Hebei Branch ,
Agricultural University of Hebei s Baoding 071000,China;
2. National Key Laboratory of Crop Genetic Im provement , Huazhong Agricultural University ,
Wuhan 430070,China

Abstract A population with 237 F, ., families from the crossing of Zong 3 X HB 522 was phenotypi-
cally evaluated at two locations to assay the genetic characteristics of six grain yield-related traits of
maize (Zea mays L.). Results showed that the kernel row number and the ear diameter had higher
broad-sense heritability ( H.), followed by kernels per row, kernel weight per ear, ear weight and ear
length. The descending order of mid-parent heterosis of six traits and the over-parent heterosis in F, gen-
eration was the kernel weight per ear,ear weight,kernels per row,ear length,row number and ear diam-
eter. Obvious depression of inbreeding were observed in F,., families. The coefficient of variation (CV)
of kernel weight per ear was the highest,CV of the other five traits was as follows:ear weight, kernels
per row,ear length,row number and kernel weight per ear. The kernel weight per ear was significantly
correlated with the ear length,ear diameter,row number, kernels per row. Kernels per row were more ef-
fective in promoting kernel weight per ear. Results provided a method for estimating phenotypic values
of target genes by using the correlation among six grain yield related traits of maize,thus helped to con-
duct fine mapping of related genes and gene cloning in maize.

Key words maize; inbred lines; grain yield related trait; mapping population; genetic analysis;

heterosis; inbreeding depression
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