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Comprehensive assessment of the effects of heavy metal
pollution on soil quality and crop yield
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Abstract

Heavy metal pollution poses a critical global challenge to soil ecosystems, significantly compromising soil quality and crop
productivity. This study systematically quantified heavy metal concentrations in soils and evaluated their comprehensive impacts
on soil biological activity, crop growth parameters, and yield performance. Through integrated field trials and soil sample analyses,
identical crop varieties were cultivated in both contaminated and pristine soil conditions. Comparative analysis of growth metrics and
yield data demonstrated that elevated heavy metal levels substantially reduced soil aeration capacity and fertility, thereby inhibiting
normal crop development and resulting in dramatic yield declines. Furthermore, heavy metals impaired nutrient uptake efficiency and
adversely affected crop quality. The findings provide conclusive evidence of heavy metal pollution's detrimental effects on soil health
and agricultural productivity, offering scientific foundations for developing soil remediation policies and implementing effective
pollution control strategies.
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