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Soil Organic Matter
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Abstract

Microplastics (MPs), as emerging pollutants, significantly affect soil ecosystems and their functionality. This
study investigated the effects of polyethylene MPs on some properties of three loess soils in northern Iran (silty
loam, silty clay, and silty clay loam) at five concentrations (0, 0.5, 1, 2, and 4 g/kg soil) over a four-month
period. Soils were amended with MPs, incubated under controlled conditions, and sampled monthly. Results
revealed that increasing MPs concentrations led to elevated microbial respiration and higher organic matter
content. Soil texture exerted a greater influence on the effects of MPs in loess soils than polyethylene
concentration did. A strong correlation was observed between fluctuations in organic matter and microbial
respiration. Given that MPs are recognized as long-term stressors and drivers of global change in terrestrial
ecosystems, this study provides both theoretical insights and practical guidance for developing management
strategies to mitigate the negative impacts of MP accumulation in agricultural fields, especially those with
intensive plastic mulch use.

Keywords: Microplastic, organic matter, Microbial Respiration, Loess, Polyethylene



