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Abstract
Soil contamination with phthalate esters has emerged as a concerning environmental issue due to the
widespread use of plastics in industrial and agricultural sectors. Phthalate esters, used as plasticizers in
plastic production, can easily leach from polymers and enter the food chain, causing irreversible
consequences for human health and plant growth through disruption of biological functions in living
organisms. These compounds can alter soil microbial diversity and function, affecting nutrient cycles such
as carbon and nitrogen cycles, and enzyme activities by modifying the soil microbiome. Currently, physical,
chemical, and biological methods are employed to remove these pollutants from the environment, with
biological approaches receiving greater attention due to their high efficiency and environmental
compatibility, especially at large scales. Considering the increasing use of plastics in agriculture and the
risks associated with microplastic and nanoplastic pollution in the water-soil-plant system, attention to
novel bioremediation approaches, including understanding molecular mechanisms and addressing
environmental challenges in cleaning up these contaminants from soil, is essential for maintaining the health
and sustainability of agricultural ecosystems.
Keywords: Phthalate esters, Soil pollution, Microplastics, Nanoplastics, Biodegradation
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