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Abstract: Soil heavy metal pollution has become a critical issue that damages farmland ecosystems and threatens the safety
of agricultural products. This study focuses on the practical application of pollution control methods and farmland ecological
protection, systematically reviewing the industrial and agricultural sources of pollution as well as the types of contaminants.
It analyzes the principles, current applications, and technical-economic limitations of physical-chemical methods such as soil
replacement and solidification-stabilization, as well as biological methods like phytoremediation and microbial remediation.
To address the shortcomings of single technologies, the study explores the synergistic advantages and operational models
of combined physical-chemical and biological remediation, while also addressing the issues of maintaining soil fertility and
preventing heavy metal re-accumulation post-remediation. The research proposes promoting technology adoption through
integration, standardization, and policy regulation, providing theoretical and practical references for the prevention and control
of farmland soil pollution.
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