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Abstract

Microplastics (MPs), as environmental pollutants, can alter soil functions and disrupt ecosystem processes.
However, quantitative data on soil responses to MPs, particularly regarding changes in physicochemical
structure and microbial activity, remain limited. This study investigated the interactive effects of polyethylene
MPs, nitrogen dynamics, and microbial respiration in loess soils. For this purpose, three loess soil textures (silty
loam, silty clay, and silty clay loam) were amended with five different concentrations of polyethylene MPs (0,
0.5, 1, 2, and 4 g/kg soil) and incubated under controlled conditions for 60 days. Sampling was performed at
defined temporal intervals, and subsequent analyses were conducted to assess fluctuations in the parameters
under investigation. The results showed that increasing MPs concentrations enhanced both microbial respiration
and nitrogen levels, especially in silty loam soils. Notably, nitrogen dynamics were strongly correlated with
microbial activity. The effects of MPs were significantly influenced by soil texture, which proved to be a more
influential factor than MP concentration. Some findings differed from global trends, indicating the need for
further long-term research specific to loess soils in northern Iran.
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