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Article Info ABSTRACT

Article type: Review Article  Soil fertility and plant nutrition, based on the principles of ecological agriculture, are
among the key factors in improving plant growth and performance. The increasing
volume of agricultural and industrial residues and their improper disposal have led to
Received: Aug. 11,2025 various environmental consequences. In recent years, the efficient use of these residues
Revised: Aug 31, 2025 to reduce pollution and improve soil quality has attracted significant attention. Biochar,
as an innovative and sustainable technology, is the product of biomass pyrolysis under
low-oxygen conditions, characterized by a porous structure and enriched with stable
carbon. Incorporating biochar into soil can enhance its physical, chemical, and
biological properties, improve water and nutrient retention capacity, and supply
essential elements for plant growth, thereby increasing crop productivity. Moreover,
biochar plays an important role in agricultural waste management, greenhouse gas
mitigation, and long-term carbon sequestration, and may contribute to the control of
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Carbon sequestration, is based on a library research method and the analysis of reliable scientific resources
Environment, (peer-reviewed articles, books, and technical reports published in international
Nutrients databases). In this study, the research background was first reviewed, and then the
Pyrolysis, findings of previous studies on the effects of biochar on soil properties, plant growth,

pest and disease control, and waste management were collected and analyzed. The
findings indicate that the effects of biochar depend on feedstock type, pyrolysis
conditions, soil texture and pH, and plant species. In some cases, biochar application
may reduce the availability of certain micronutrients or cause nutritional imbalances.
Therefore, determining the optimal application conditions and conducting further
research in this field are essential.
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