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Abstract : To investigate the physiological toxic effects of nickel stress on soybean during the vegetative
growth stage, this study utilized Zhongdou 7901 soybean as the experimental material. Soil nickel
concentrations were set at 0, 30, 60, 120, and 240 mg/kg to measure plant biomass, leaf oxidative
damage, and antioxidant enzyme activities during the branching stage. The results showed that with
increasing nickel concentration, the growth of soybean roots, stems, and leaves was significantly
inhibited. The root weight slightly increased at 30 mg/kg and then continuously decreased with further
increases in concentration, while stem and leaf weights continuously declined. The contents of H,O,
and MDA in leaves continuously increased, indicating intensified oxidative stress and membrane
lipid peroxidation. The activities of SOD and CAT initially increased and then decreased, reaching
their peaks at 30 mg/kg, and the enzyme system was damaged at high concentrations. The study
suggests that the critical tolerance concentration of soybean during vegetative growth to nickel stress
is between 30 and 60 mg/kg, with 240 mg/kg exceeding the tolerance threshold. The SOD-CAT
cascade scavenging is the core antioxidant mechanism in soybean's response to nickel stress. This
study provides a theoretical basis for the breeding of nickel-tolerant soybean varieties and the risk
assessment of nickel pollution in farmland.
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