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Abstract

Sustainable environments aim to achieve a balance between economic benefits and environmental protection. In contrast to the
environmentally destructive behaviors often associated with rapid development in the past, sustainable environments strive to explore
and implement a series of protective environmental practices to mitigate the negative impacts of resource overexploitation. As an
efficient and easily accessible resource, biochar plays a crucial role in sustainable environments. Firstly, biochar can increase soil
surface area and porosity, thereby enhancing soil aeration and water-holding capacity. Secondly, through its high cation exchange
capacity and anion exchange capacity, biochar improves the soil’s adsorption and retention of nutrients, regulates soil pH. Besides soil
improvement, biochar can effectively immobilize heavy metals in the soil, reducing plant uptake of these metals. More importantly,
biochar can alleviate both biotic and abiotic stresses faced by plants. With the deepening of research, biochar will play an increasingly
important role in the development of sustainable environments.
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