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Genome-wide association study and genetic markers screening for aluminum-tolerance traits of soybeans in Huang-
Huai-Hai region of China ZHOU Xinyu" , ZHOU Qigi", WANG Pei*, ZHANG Siyu'", SUO Xiaoru", WANG Dagang’
XIANG Shihua®*®, HE Qingyuan” """ (1. Anhui University of Science and Technology: a. College of Agriculture,
b. College of Biomedical Sciences and Health, c. International Cooperation Research Center for Forage Crop Breeding,
Chuzhou 233100, China; 2. Suzhou Academy of Agricultural Sciences, Suzhou 234000, China; 3. Crop Research Institute,
Anhui Academy of Agricultural Sciences, Hefei 230001, China; 4. Zigong Academy of Agricultural Sciences, Zigong 643030,
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Abstract: To systematically evaluate the aluminum-tolerance characteristics of soybeans [ Glycine max ( Linn.) Merr.] in
Huang-Huai-Hai region of China and identify their outstanding aluminum-tolerance allelic variations, 137 cultivars (lines) of
soybeans in Huang-Huai-Hai region were taken as research objects, phenotypic identification of aluminum-tolerance was
conducted over two years by using a hydroponic aluminum stress system, based on relative taproot elongation rate, and a
genome-wide association study for aluminum-tolerance traits was performed by using both GLM and MLM models combined
with 135 SSR markers. The results show that seven highly aluminum-tolerance cultivars (lines) are identified, among which,
Fengyuan5 consistently exhibits high aluminum tolerance over both years. A total of 25 significantly associated SSR markers
distributed across 15 chromosomes are identified, and Satt153, Sat_175, and Sct_199 are stably detected in both models and
cross-year validation, among which, Satt153 has the highest contribution rate and possesses three allelic variations. The
comprehensive analysis indicates that Fengyuan5 can be used for developing novel aluminum-tolerance soybean germplasm,
and Satt153" can be used for molecular marker-assisted breeding.

Key words: soybean; aluminum-tolerance trait; genome-wide association study; SSR marker
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marker including different allelic variations under aluminum stress in
2021 (A) and 2022 (B)
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