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QTL Mapping for Wheat Plant Height Based on RIL Population
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Abstract: Wheat plant height is an important agronomic trait affecting wheat yield, harvest index and
lodging resistance of the plants, and cultivating wheat with proper plant height for production needs is
one of the important goals of breeders. In order to explore more QTLs related to wheat plant height
and suitable for marker-assisted breeding, the recombinant inbred line population was developed by
Yangmai 158 and Xifeng, the backbone parents of the wheat area in the middle and lower reaches of
the Yangtze River. The population genotype was analyzed by 55K SNP array and the genetic linkage
map was constructed by JoinMap software. Combining the phenotypic data of plant height in four
years, the QTLs associated with wheat plant height were mapped in the chromosomes. The result
showed that the genetic linkage map containing 3 830 SNPs distributed in 2 784. 9 ¢cM of the wheat ge-
nome and the average distance between markers was 0. 7 cM. A total of 39 repeatable plant height-re-
lated QTLs were detected on 21 chromosomes of wheat, of which 18 QTLs were only revealed in 2
years; 8 QTLs were found in 3-year data analysis, and 13 QTLs were mapped in 4 years. A single
QTL explained 3. 2% —13. 6% of the plant height phenotypic variation. The stable QTLs mapped in
the four years were individually derived from chromosomes 1B, 1D, 4A, 4B, 4D, 5A, 5B, and 7A of
Xifeng and chromosomes 3A, 3D, 6A, 7B, and 7D of Yangmai 158. The QPh ¢ jaas-3A. 3 and QPh

jaas-7B. 1 contributed by Yangmai 158 could explain 8. 4% —13.4% and 9.1% —13. 1% of the plant

height phenotypic variation, which are helpful for molecular marker-assisted breeding of wheat in the
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middle and lower reaches of the Yangtze River.
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Table 1 Survey of plant height of the population and parents
i JEA Parent H 4 H 28 % Recombinant inbred line
B MR W 156 7 Bk Ty i i
Xifeng/cm Yangmai 158/cm Min/cm Max/cm Average/cm Skewness Kurtosis

2020 102. 00 99. 00 79.00 133.00 98. 80 0. 81 1.48
2021 96. 00 95.00 67.00 135. 00 97. 82 0.59 0. 87
2022 98. 17 95. 83 67.00 129. 30 92. 39 0. 60 0.68
2023 95.75 94. 50 67.00 142. 80 96. 76 0. 88 1.61
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Table 2 Coefficients of plant height among years

4E() Year 2020 2021 2022
2021 0.58
2022 0.67 0. 64
2023 0.61 0.65 0. 87
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Fig. 1 Distribution of QTLs for plant height in chromosomes
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Continued Fig. 1 Distribution of QTLs for plant height in chromosomes
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