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Characteristic Analysis of Kernel Related Traits in
Important Maize Inbred Lines of China

LI Xin, LI Yong-xiang, WU Xun,BAI Na,SONG Yan-chun,
ZHANG Deng-feng, WANG Tian-yu,LI Yu,SHI Yun-su
(Institute of Crop Sciences,Chinese Academy of Agricultural Sciences , Beijing 100081 )

Abstract ; Kernel related traits are important determinant factors for maize yield. In order to explore the genetic
basis of kernel variation about important Chinese maize germplasm,kernel related traits were investigated in a panel
of 627 diverse important maize inbred lines by means of correlation analysis and regression analysis. It was indicated
that 100-kernel volume and 100-kernel weight were significantly correlated and 100-kernel volume could explain
78% phenotypic variation explained ( PVE) of 100-kernel weight. Regression analysis among different heterotic
groups indicated that kernel width contributed the most to 100-kernel volume in the heterotic groups of Reid,LRC,
Lancaster and P with the PVE varied from 54% to 71% . While in TSPT, kernel thickness and kernel length made
great contribution to 100-kernel volume with the PVE of 45% and 22% ,respectively. This result would provide pos-
itive information for kernel trait improvement in maize breeding.
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Table 1 Description statistics of 7 kernel related traits of

627 maize inbred lines
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Trait Mean = SD Min. Max.

cv
Hi K (em) KL 9.09+0.78 4.70 11.39  8.58
HFETE (em) KW 8.13+0.69 4.95 10.10 8.49
B (em) KT 4.54+0.40 3.58 6.00 8.81
K/ %% KL/KW 1.12+0.10  0.87 1.43  8.93
R (g) HKW 22.93+4.20 7.87 41.00 18.32
R R (mL) HKV 19.83£3.59  7.11 32.56 18.10
TR (g/mL) KD 1.16 £0.06  1.00 1.41 5.17

KL:kernel length, KW kernel width, KT kernel thickness, HKW ; 100-
kernel weight, HKV ;100-kernel volume ,KD :kernel density
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Black scatter plots in the lower left quarter and the figure in theupper right corner represent the correlationbetween any two

traits , the histograms represent the frequency distribution of differenttraits
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Fig.1 Correlation analysis and frequency distribution of seven kernel related traits of important Chinese maize inbred lines
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Fig.2 Regression analysis among HKV KD HKW and

kernel related traits
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Table 2 Description statistics of kernel related traits of maize inbred lines in five subgroups
R Giith i (em) HLFE (em) B (em) K/ HHRHE(g) ERARR(mL)  FRERE (g/mL)
Subgroup Statistics KL KW KT KL/KW HKW HKV KD
i PIH £ bEME2E 9.61 £0.68  8.19+0.70  4.55£0.42 1.18+0.10  24.65 +4.11 21.36 £3.95  1.150 £0. 058
Reid Mean + SD
ARG 7.45~11.39  6.58-~9.52  3.76~6.00 1.01~1.43 14.85~36.13  13.79 ~32.56 1.00 ~1.30
Range
MERAE HME +frfEYE 8.78+0.81  7.86+0.72  4.51+0.38  1.12£0.08  20.96 +4.49 18.37 £3.55  1.153 +0. 067
RLC Mean = SD
AALJEE 6.09~11.03  5.20~9.80 3.62~5.80 0.88~1.38  7.87 ~41.00 7.11 ~29.92 1.03 ~1.41
Range
2R WME «FREE 9.06+0.82 7.97£0.74 4.59+0.39 1.14+0.09  22.53 +4.24 19.84 £3.38  1.139 +0. 061
Lancaster Mean = SD
ASAIEE 4.70 ~10.25  4.95~10.10 3.70 ~5.48  0.92~1.43  9.15~33.46  9.44 ~30.38 1.00 ~1.32
Range
PEPUSESL M = bRdfEZE 9.11£0.58  8.58 +0.54  4.42+0.37 1.07£0.09  23.67 £3.34 20.45+3.19  1.149 +0.049
TSPT Mean = SD
ARG 8.07~10.21  7.37~9.60  3.77~5.32  0.92~1.27 17.60~30.75 12.83 ~27.42 1.07 ~1.26
Range
PR PIH £ bRME2 8.99£0.65  8.36+0.50 4.61+£0.41  1.08+0.08  24.08 +2.98 20.35+2.60  1.178 +0. 066
P group Mean + SD
AT 6.96~10.35  6.99~9.46  3.86~5.67 0.89~1.30 16.44~30.01  14.96 ~25.69 1.02 ~1.40

Range
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Fig. 3 Regression analysis of kernel related traits in five subgroups
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