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QTL mapping for plant height of wheat using a F.,; population
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Abstract: [Objective)] The research was done in order to study QTLs controlling plant height in
wheat. [Method) A population with 218 F, ; lines derived from the cross between Bainong 64 and Jing-
shuang 16 was detected using SSR and AFLP markers in three environments, i. e. Beijing (2003 —2004),
Beijing and Anyang (2004—2005). [Result] The results showed that a linkage map with 100 SSR and 58
AFLP markers,covering 3 114 ¢cM of the wheat genome except chromosome 1D, was constructed. Three
QTLs for plant height were found on chromosomes 2B,4D and 6A, which accounted for 7. 3% —11. 5%,
7.4%—12.9% and 5. 7% —11. 3% of phenotypic variance respectively. [Conclusion] These QTLs showed
stable effects across three environments,and thus their closely linked molecular markers could be useful in
marker-assisted-selection programs for breeding dwarf and semi-dwarf wheat cultivars.

Key words: common wheat (Triticum aestivum L. ) ;plant height; quantitative trait locus (QTL) ; SSR
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Table 1 Phenotypic values of height in Bainong 64 X Jingshuan 16 F.,; population

oo ARy A5 / em ¥ /cm BRRR/ % i A4 32

Location Year Range Mean [0\ Skewness
Jt & Beijing 2004 57.0~102.3 81.9 9.9 —0.04
Jb 5t Beijing 2005 63.3~105.0 84.8 10.1 —0.18
% Anyang 2005 58.0~103.0 84. 4 10.7 —0.42
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Table 2 Analysis of variance for plant height in Bainong 64 X Jingshuan 16 F,.; population

BRSPS H Hy B 2 F1{4 p
Source df MS F value
H & Replicate 2 1624.734 45 29.19 <20. 000 1
W E: Environment 2 587.500 51 10. 55 <20.000 1
FH A Genotype 217 177.101 20 3.18 <20.000 1
F N
%WLXK% . 434 212.255 25 3.81 <C0.000 1
Genotype X Environment
%7 Error 1 306 55.666 1
60 Jt3X 2004 60 22 2005 P, 601 L3 2005 P,
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Plant height
Bl 1 EHAR 64(P) X 53 16(Py) Fy,s BB 55 19 20 17
Fig. 1 Distribution of plant height in Bainong 64 (P, ) X Jingshuang 16 (P,) F, ; population
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Table 3 QTLs of plant height based on composite interval analysis

HE'J? AR Ye ek WERI‘EJ LOD ﬁﬂf&t;ﬁﬂﬁ \T‘u‘fiiﬁlﬂﬁ 1 Wmfﬁl IR/ Y
Location Year Chrom. Marker interval Addition Dominance ID/A]| Action Var.
N 2B P3M3-3—HVME64 4.19 4.530 0 —4.42 0. 96 D 11.5
Bjek:]/?r'\lg 2004 4D Xgwml92—WMC473 3.53 —3.360 8 1.34 0.40 PD 9.0
6A Xgwm570—WMC201 4.91 —3.692 0 —5.95 1.61 D 9.2
. 2B P3M3-3—HVM64 3.17 5.027 3 —5. 64 1.12 D 10.9
Bje[,:]/ig 2005 4D Xgwml92— WMC473 3.33 —2.997 2 1.61 0.54 PD 7.4
6A Xgwm570—WMC201 3.16 —3.0137 —6.65 2.21 D 5.7
N 2B P3M3-3—HVM64 3.17 4.2936 —4.62 1.08 D 7.3
A%fylﬁlg 2005 4D Xgwml192—WMC473 6. 60 —4. 4848 1.92 0.43 PD 12.9
6A Xgwmb570— WMC201 4.19 —4, 7446 —6.07 1.28 D 11.3

TEPD. 340 @ CR AR E Ky 0.21~0.80):D. B4k CBHEE 0.80 Lhb),

Note: PD. Partially dominant (dominant degree is 0. 21—0. 8) ;D. Dominant (over 0. 80 in dominant degree).
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Fig. 2 Position of QTLs conferring plant height
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