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Detection of Quantitative Trait Loci for Plant Height Using an Immortalized F,
Population in Wheat

WANG Yan, LI Zhuo-Kun, and TIAN Ji-Chun”

Group of Quality Wheat Breeding of Key Laboratory of Crop Biology / Shandong Agricultural University, Tai’an 271018, China

Abstract: To study the genetic mechanism of wheat plant height, a set of doubled haploid (DH) lines were used to construct an
immortalized F, (IF,) population comprising 168 different crosses. The IF, population was evaluated for plant height in 2007
cropping seasons in Tai'an and Liaocheng, Shandong province. Linkage map was constructed with 324 SSR markers covering the
whole wheat genome, including 284 SSR, 37 ESTs loci, 1 ISSR loci and 2 HMW-GS loci, was constructed. This linkage map
covered a total length of 2 485.7 cM with an average distance of 7.67 cM between adjacent markers. QTL analyses were
performed using the software QTLNetwork version 2.0 based on the mixed linear model at P < 0.05. Four additive QTLs, 1
dominance QTL and pair of epistatic QTLs were detected, the total QTL effects detected for the plant height explained 20% of the
phenotypic variation. One QTL gPh4D for plant height was identified on chromosome 4D, was identified on chromosome 2D,
explaining 7.5% of the phenotypic variances. Dominance effect loci gPh2D was identified on chromosome 2D, explaining 1.6%
of the phenotypic variances; epistatic effects of loci was identified on chromosome 5B-6D, explaining 1.7% of the phenotypic
variances. The results indicate additive effects, dominance effects and epistatic effects are important in genetics of wheat for plant
height, which are also subjected to environmental modifications.
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Table 1 Measurements of plant height in the immortalized F, population in two environments in 2008
Environment Mean (cm) Max (cm) Min (cm) SD (cm) Skewness Kurtosis
Tai’an, Shandong 68.64 102.2 33.7 14.4 —-0.189 —-0.616
Liaocheng, Shandong 63.82 100.0 30.0 13.2 -0.128 -0.474
7 Taran 2008 07 Liaocheng 2008  [7]
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Fig. 1 Distribution of plant height of immortalized F, population in two environments
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2 QTL
Table 2 Estimates of additive (A) and additive x environment (AE) interactions of QTLs for plant height based on the averaged
phenotypic data from two environments

. b Additive > 1AXxE] =< 2 Ax<E2
i F
QTL . N Site
Flanking marker M) ® F-value A
(cM) H? (%) AE; H? (%) AE, H? (%)
gPh2D Xgwm296—Xwmc112 0.1 7.86 0.000 241 1.6 0.90 -0.89
gPh3A Xwmc264-Xcfa2193 143.9 11.99 0.000 3.98 45 -0.00 0.00
gPh4B Xwmc48-Xbarc1096 18.4 10.05 0.000 -3.25 3.0 -1.44 3.58 141 3.57
gPh4D Xbarc334-Xwmc3316 4.1 17.00 0.000 5.14 75 0.49 -0.48
@ QTL F b QTL F P<0.005 1
QTL 1 2008; 2: 2008

% Interval of F peak value for QTL. ° Distance of F peak value for QTL to the left marker in “‘flanking markers’”. QTL was confirmed if
the phenotype was associated with a marker locus at P<0.005. E1: Tai’an, Shandong, 2008; E2: Liaocheng, Shandong, 2008.
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Fig. 2 Positions of additive, dominance, and epistatic QTLs for plant height
Abbreviations as in Table 2.
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