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Research progress on the impacts and risks of rural domestic sewage resource
utilization on soil-crop systems
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and Rural Ecology and Environment, Ministry of Ecology and Environment, Beijing 100020, China)

Abstract: As water scarcity becomes an increasingly pressing issue, the resource recovery of rural domestic
sewage rich in nutrients such as nitrogen and phosphorus represents a crucial approach to achieving a win-win
outcome for both pollution control and agricultural development. This paper reviews the water quality
characteristics of rural domestic sewage and its spatiotemporal generation and discharge patterns, and
systematically analyzes the complex impacts of sewage resource recovery on soil and plants, as well as its
potential environmental risks. Studies have shown that appropriate reuse of rural domestic sewage can reduce

soil bulk density and increase soil organic matter content and fertility. It can also reshape microbial community
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structure and enzyme activity, leading to a 10%—30% increase in crop yields and savings in agricultural
production costs. These effects are influenced by a combination of factors, including sewage quality, irrigation
duration, and soil depth. Meanwhile, the migration and transformation of pathogenic microorganisms,
microplastics, antibiotics, and other emerging pollutants carried in sewage within soil-plant system during the
resource recovery process must not be overlooked. If these pollutants exceed safety thresholds, they may pose
potential threats to agricultural product quality and safety as well as human health through the food chain. This
paper aims to clarify the “double-edged sword” effect of sewage resource recovery, and to provide scientific
evidence and theoretical support for establishing a safe, efficient, and sustainable model for the resource
recovery of rural domestic sewage. [Ch, 1 fig. 87 ref.]

Key words: rural domestic sewage; resource utilization; soil environment; crop growth; environmental risk
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Table 1 Characteristics of rural domestic sewage quality in some provinces of China
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Table 2 Impact of rural domestic sewage on soil organic matter
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Figure 1 Mechanisms driving the effects of rural domestic sewage recycling on soil microecology
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