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Abstract

Microplastic contamination has become a critical environmental concern, particularly in agricultural ecosystems
where soil functions and microbial activity are vital for sustainability. The purpose of this study was to examine the
effects of microplastic exposure on soil microbial respiration in cultivated agricultural soils.

Controlled laboratory experiments were conducted using 24 soil samples treated with microplastics at different
concentrations and polymer types, including polyethylene and polystyrene. Microbial respiration was measured
through the alkali absorption method by quantifying carbon dioxide emission over a 30-day incubation period
to assess the biological response of soil microorganisms. Soil physical alterations caused by microplastic addition
were evaluated through changes in moisture retention and soil aggregation properties, indicating potential
disturbance to the soil structure.

The results demonstrated that increasing levels of microplastic contamination significantly reduced microbial
respiration rates, suggesting an inhibitory effect on microbial metabolism and soil carbon cycling. Furthermore,
microplastics were found to alter soil physical structure, including moisture retention and aggregation, which
indirectly affected microbial activity. These findings indicate that the accumulation of microplastics can disturb
essential biochemical processes in soil, leading to reduced fertility and impaired ecosystem functioning.

The study concludes that microplastic pollution poses a substantial threat to soil health and agricultural
productivity, highlighting the need for improved waste management practices and sustainable agricultural

policies to minimize plastic inputs into terrestrial environments.
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