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Spatial pattern of soil antibiotic pollution in China's farmland and the
responses to fertilization and irrigation
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Abstract Soil antibiotic pollution has become a significant issue in China's agricultural environment, impacting ecosystem health and
food safety. This study, based on the Geographically Optimal Similarity (GOS) model, systematically predicts the spatial distribution of
soil antibiotics in Chinese farmlands and explores the impact of agricultural management measures on soil antibiotic residues through
scenario analysis. The results indicate that the average antibiotic concentration in China’s farmland soil is approximately 16.9 ng/g, with
distinct regional variations. The eastern and central regions generally show higher soil antibiotic concentrations, which are primarily
associated with irrigation and fertilization management intensity. When the amount of organic fertilizer is reduced by more than 40%, the
soil antibiotic concentration significantly decreases; conversely, when the irrigation area increases by more than 60%, the concentration of
soil antibiotics increases rapidly. The study suggests that optimizing agricultural management measures, particularly reasonable
fertilization and irrigation in high—risk areas, can effectively control soil antibiotic pollution and promote agricultural environmental
protection and sustainable agricultural development.

Keywords soil antibiotic pollution; geographical similarity; organic fertilization; irrigation; spatial prediction
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