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Abstract

Currently, antibiotics and microplastics are recognized as two major emerging contaminants that are
increasingly present in the environment, raising significant concerns about their effects on soil ecosystems.
Microplastics (MPs) can originate from the degradation of larger plastic debris or enter the soil directly through
sources such as agricultural films, organic fertilizers, and sewage sludge. Due to their high structural stability,
these particles can persist in the soil for over hundred years. Meanwhile, antibiotics are mainly introduced into
the soil through agricultural activities, wastewater, and animal manures, where they contribute to the spread of
antibiotic resistance genes (ARGSs) by accumulating in the soil environment. Notably, microplastics can adsorb
antibiotics and facilitate their transport in soil due to surface changes caused by environmental weathering.
Factors such as soil pH, salinity, temperature, and the physicochemical properties of microplastics can influence
these interactions. The synergistic effects of these contaminants not only disrupt the soil microbiome but also
disturb plant growth and metabolism, increasing the risk of contaminant transfer into the food chain. This
review aims to highlight the mechanisms underlying these interactions and their environmental consequences,
emphasizing the urgent need for sustainable management strategies to protect soil health and the ecosystem.

Keywords: Antibiotics, Microplastics, Co-contamination, Soil
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