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QTL Mapping of Five Agronomic Traits in Maize
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Abstract Agronomic traits have significant influence on stability and adaptability in maize production. In this in-
vestigation using a population with 266 F,., families from Yuyu22 Zong3 x87-1 two-location field tests were
conducted in Wuhan and Xiangfan in 2001 with a randomized complete block design to characterize five agro-
nomic traits ear height tassel branch number stalk diameter days to pollen and days to silk. Correlation analy-
sis of field performance indicated that ear height tassel branch number and stalk diameter were significantly pos-
itive correlative with single-plant yield days to pollen and days to silk were highly positive correlative with each
other and tassel branch number was significantly positive correlative with stalk diameter too. Utilizing data of
field tests and molecular markers Composite Interval Mapping CIM method was used to localize the quantita-
tive trait loci of these traits and 500 times permutation test was conducted to have proper LOD threshold value.
As the results total seven QTL of ear height nine QTL of tassel branch number eight QTL of stalk diameter
nine QTL of days to pollen and seven QTL of days to silk were mapped on 10 chromosomes of maize all of
these QTL distributed unevenly on chromosomes and trended to cluster together. According to analysis of this
investigation the phenotype correlations of quantitative traits may result from the correlations of QTL controlling
those traits. Those will be helpful to further understand genetic basis of agronomic traits in maize.

Key words maize agronomic traits quantitative trait loci QTL

1 2 1 1 2 ®
1. 430070
2. 100094
“ 22" 266 Fo.s
5
500 LOD 7 QTL 9
QTL 8 QTL 9 QTL 7 QTL QTL
QTL
2004 -03 - 11 2004 -07 -13
2001CB108801 863 Supported by Major Project of Chinese National

Programs for Fundamental Research and Development No.2001CB108801 and 863 Project of Modern Agriculture
1974 -
E-mail lijs@163bj.com Tel 010-62732422



204 Acta Genetica Sinica Vol.32 No.2 2005
QTL
S513 Q943 A 0379-4172 2005 02-0203-07
269 5m
0.70 m 0.25m 20
3
10
Ear height EH Tassel
branch number TBN Stalk diameter SD
Days to pollen DTP Days to
silk DTS 5
3
50%
50%
QTL 1.2.2
12 Saghai Maroof
3-6 o DNA
MaizeDB  http //www. maizegdb.
org
78 375 SSR 104
p oo F,. RFLP SSR
RFLP
Cornell UumMC CIMMITY SSR
5 aTL Senior 10 RFLP
Gardiner " 24  RFLP
150 SSR Mapmaker
version 3.0 174
1 10 °
1.2.3 QTL
1.1
Windows QTL Cartographer 2.0 ™
“ 22 7 3 x 14
871 F, F, 266 F,, 5 QTL
Churchill "  Doerge '°
1.2 500 permutation test
QTL LOD
1.2.1
2
2001
F223
2.1
3 87-1 F, 266 1 5 1



TANG Hua et al. QTL Mapping of Five Agronomic Traits in Maize

205

3
87-1
I:1
5
F2:3
15
Table 1 Field performance of five agronomic traits
Location Material EH cm TBN SD cm DTP d DTS d
3 40.51 8.87 1.62 76.33 83
Wuhan 87-1 53.3 13.17 1.61 79 85
F, 89.17 19.17 2.16 74.67 78.67
Fa.s 61.98 £11.15 13.04 +3.56 1.75+£0.17 77.86 +1.94 83.15 +1.97
3 46.83 13.27 2 73 78
Xiangfan 87-1 58.55 11.47 2.16 75 80
F, 78.23 18.33 2.43 72.33 75
Fo s 62.07 £10.13 13.92 +3.09 2.24 +0.17 74.51 +1.84 79.02 +1.86
5 5
2
4
2 5
Table 2 Correlation of single plant yield and five agronomic traits
Location Trait Yield per plant EH TBN SD DTP
EH 0.3298 "
Wuhan TBN 0.2659 " 0.3556 "
SD 0.4467 " 0.3506 " 0.5707
DTP —0.0855 0.3703 " 0.1635 0.0759
DTS -0.3129° 0.1028 0.1016 —-0.0368 0.6987 "
EH 0.3076 "
Xiangfan TBN 0.1862 " 0.1231
SD 0.1987 " 0.0016 0.3154 "
DTP -0.1238 0.3761" -0.1506 0.1882
DTS -0.3079" 0.1796 -0.1263 0.1091 0.7526 *
* 0.01
= Significant at P=0.01 level.
QTL 4 QTL
2.2 QTL
7 QTL 3 QTL
QTL 4.95% ~13.57%
LOD 3.67 3.82 4 QTL 1 2 5
5 QTL 6 87-1
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