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Abstract: In order to analyze the physiological and biochemical characteristics of drought-tolerant soybean plants after the
chemical mutagen agent ethylmethane sulfonate ( EMS) mutagenesis, and to explore the feasibility of EMS mutagenesis to
breed drought-resistant soybean materials, this study used the first-class drought-resistant variety Fendou 93 as the material,
treated it with EMS mutagenesis, screened the better-growing EMS mutagenic plants and carried out drought stress. Then we
investigated the growth status of plants, analyzed physiological and biochemical indicators, and observed the changes in tissue
anatomy with paraffin sectioning. Under normal treatment, phenotypic differences between control and EMS plants were not
significant. Under PEG drought treatment, the leaves of the control plants significantly wilted and withered, while the EMS
plants grew well. The biomass of shoot and root was significantly higher than that of the control plant. The activities of
superoxide dismutase (SOD) and peroxidase (POD) in the leaves were 1.30-1.41 times and 1.23-1. 38 times of the control
plant, respectively. The contents of hydrogen peroxide (H,0,) and malondialdehyde ( MDA) were 0. 56 -0. 65 times and
0.55-0. 69 times of the control plant. From that anatomical structure of the plant tissue, the paraffin sections of the leave and
roots of the EMS plant were complete in tissue structure and uniform in staining relatively. The thickness of that upper
epidermis, the low epidermis and the palisade tissue of the leaves were about 1. 71, 1.81 and 1. 65 times of the control plant,
respectively. The thickness of spongy tissue was about 0. 32 times of the control plant. The thickness of root epidermis and
cortex was about 0.33 and 0. 36 times of the control plant. The thickness of xylem and phloem was 1.25 and 1. 65 times of
control , respectively. EMS mutagenesis can obtain soybean plants that can respond to drought stress through physiological
biochemical changes and tissue structure changes, which can be used for further selection and breeding of drought-resistant
soybean materials.
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