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Abstract

In recent years, environmental pollution has become one of the most pressing global challenges threatening ecological
balance and human wellbeing. Industrialization, urbanization, and agricultural intensification have led to the
accumulation of pollutants in air, water, and soil, causing severe degradation of natural ecosystems. This review focuses
on the significant role of plants in improving environmental quality and promoting sustainability. Plants act as natural
purifiers by absorbing, filtering, and transforming pollutants through their physiological and biochemical mechanisms.
Various plant species have demonstrated exceptional ability to capture heavy metals, degrade organic contaminants, and
reduce atmospheric pollutants. Moreover, plants contribute to restoring ecosystem stability by enhancing soil fertility,
supporting microbial activity, and maintaining nutrient cycling. Their root systems improve soil structure, prevent
erosion, and foster symbiotic interactions with microorganisms that play essential roles in carbon and nitrogen balance.
Phytoremediation, an eco-friendly technology utilizing plants to clean contaminated environments, represents a
sustainable alternative to chemical and mechanical remediation methods. In addition to their ecological functions,
vegetation regulates climate by sequestering carbon dioxide, releasing oxygen, and mitigating the effects of global
warming. Therefore, integrating plant-based strategies into environmental management can significantly support global
sustainability goals. Overall, this review highlights the multifaceted contributions of plants to environmental
improvement and emphasizes their indispensable role in achieving ecological balance, biodiversity conservation, and
long-term environmental sustainability.
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