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[Abstract] Addressing the challenges of saline—alkali soil degradation and solid waste resource utilization, this
study employed phosphogypsum (PG), fly ash (FA), and organic sludge (OS) as synergistic amendments. By
combining indoor cultivation and pot experiments, the study systematically explored the eftects of different
ratios of these three amendments on the physicochemical properties, soil structure, and crop growth of
saline—alkali soil. At the optimal ratio, the soil pH value decreased from 8.92 to 7.43, the electrical conductivity
dropped to 1.21 mS/cm, the total salt content reduced by 62.3%, the organic matter content increased by
108.7%, the cation exchange capacity rose by 45.6%, the soil bulk density decreased by 18.2%, and the porosity
increased by 22.5%. In the pot experiment, wheat plant height, fresh weight, and dry weight increased by 42.8%,

56.3%, and 61.5% respectively compared to the control group. The wheat biomass significantly improved,

achieving a win—win situation for both saline—alkali soil improvement and solid waste utilization.
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