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Plastic pollution has emerged as one of the most significant environmental challenges affecting natural ecosystems worldwide. The
widespread use and improper disposal of plastic materials have led to the accumulation of plastic waste in terrestrial, freshwater
and marine environments. Plastics persist in ecosystems for decades or even centuries, causing physical, chemical and biological
impacts on wildlife and habitats. Microplastics, in particular, have become a growing concern due to their ability to enter food webs
and affect ecosystem functioning. Understanding the ecological consequences of plastic pollution is essential for developing effective
mitigation strategies and promoting sustainable environmental management.
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Introduction

Plastic materials have become an integral part of modern society due to their durability, versatility and low cost. However, the rapid
increases in plastic production and inadequate waste management practices have resulted in extensive environmental
contamination. Natural ecosystems, including oceans, rivers, forests, wetlands and agricultural lands, are increasingly exposed to
plastic debris and microplastics. These pollutants can alter ecosystem structure and function, threaten biodiversity and disrupt
ecological processes. Investigating the ecological impacts of plastic pollution is crucial for protecting environmental sustainability

and maintaining ecosystem resilience.
Description

Plastic pollution affects ecosystems through various direct and indirect mechanisms. Large plastic debris, such as bags, bottles,
fishing nets and packaging materials, can physically harm wildlife through entanglement and ingestion. Marine mammals, birds, fish,
reptiles and terrestrial animals often mistake plastic items for food, leading to internal injuries, digestive blockages, starvation and
death. Microplastics, which are plastic particles smaller than 5 millimeters, pose an even greater ecological threat due to their
widespread distribution and persistence. These particles originate from the degradation of larger plastics or from manufactured
products such as cosmetics and synthetic textiles. Microplastics can be ingested by plankton, invertebrates, fish and other
organisms, allowing them to enter food chains and move through trophic levels. Plastic pollution also contributes to habitat
degradation. In marine ecosystems, plastic accumulation can damage coral reefs, seagrass beds and coastal habitats. In terrestrial
environments, plastic waste can alter soil structure, reduce water infiltration and negatively affect soil microorganisms that play

important roles in nutrient cycling and decomposition.

Chemicals associated with plastics further exacerbate ecological impacts. Plastics may contain additives such as plasticizers, flame
retardants and stabilizers, which can leach into the environment. Additionally, plastic surfaces can absorb toxic pollutants from
surrounding water and soil, increasing the risk of chemical exposure for organisms that ingest them. Plastic pollution can disrupt

ecosystem functioning by altering nutrient cycles, food web interactions and species composition. Studies have shown that
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microplastics can affect growth, reproduction, behavior and immune responses in various organisms. Such impacts may reduce
population viability and contribute to biodiversity loss over time. Furthermore, plastics can act as vectors for invasive species and
pathogens by providing surfaces that facilitate their transport across ecosystems. This can increase ecological disturbances and

threaten native species and habitats.

Conclusion

Plastic pollution poses a serious and growing threat to natural ecosystems worldwide. Through physical damage, chemical
contamination, habitat degradation and food web disruption, plastics negatively affect biodiversity and ecosystem functioning across
terrestrial, freshwater and marine environments. Addressing this environmental challenge requires improved waste management
systems, reduction of single-use plastics, increased recycling efforts, public awareness and the development of sustainable
alternatives. Effective mitigation strategies are essential to protect ecosystem health, preserve biodiversity and ensure long-term

environmental sustainability.
Acknowledgement

None.

Conflict of Interest

The authors declare no conflict of interest.

References

Ma, H., Pu, S., Liu, S., Bai, Y., Mandal, S., & Xing, B. (2020). Microplastics in aquatic environments: Toxicity to trigger
ecological consequences. Environmental Pollution, 261, 114089.

Dey, T., Trasande, L., Altman, R., Wang, Z., Krieger, A., & Almroth, B. C. (2022). Global plastic treaty should address
chemicals. Science, 378: 841-842.

Danopoulos, E., Jenner, L. C., Twiddy, M., & Rotchell, J. M. (2020). Microplastic contamination of seafood intended for human
consumption: A systematic review and meta-analysis. Environmental Health Perspectives, 128: 126002.

Li, C., Liu, 1., Rillig, M. C., Bank, M. S., Fantke, P., & Jin, L. N. (2024). What harmful microbes are lurking in the world’s 7 billion
tonnes of plastic waste?. Nature, 634: 30-32.

Noman, M. A., Miao, L., Macreadie, P. 1., & Adyel, T. M. (2025). Time to count plastics in climate action. Science, 387: 1048-
1048.

Citation:
Schmidt, L., (2026). Ecological Impacts of Plastic Pollution on Natural Ecosystems. Ukrainian Journal of Ecology. 16: 56-58.

This work is licensed under a Creative Commons Attribution 40 License

Ukrainian Journal of Ecology, 16(3), 2026


https://www.sciencedirect.com/science/article/pii/S0269749119353643
https://www.sciencedirect.com/science/article/pii/S0269749119353643
https://www.science.org/doi/abs/10.1126/science.adf5410
https://www.science.org/doi/abs/10.1126/science.adf5410
https://pmc.ncbi.nlm.nih.gov/articles/PMC7757379/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7757379/
https://www.nature.com/articles/d41586-024-03150-6
https://www.nature.com/articles/d41586-024-03150-6
https://www.science.org/doi/abs/10.1126/science.adu2738

