MANUSCRIPT DATA
Agriculture forms the bedrock of global food security, with major players like China, India, the United States, and Brazil at the forefront of crop production. In India, a staggering 500 million tonnes of crop residues are produced each year, as reported by the Ministry of Agriculture and Farmers Welfare in 2019. However, the management of this agricultural waste presents a significant challenge. Traditional disposal methods, including open-field burning, pose grave environmental threats, leading to detrimental effects such as air pollution that can exacerbate respiratory illnesses, greenhouse gas emissions that contribute to climate change, and the degradation of soil fertility that is essential for future crop yields.
The open burning of crop stubble not only releases harmful pollutants into the atmosphere but also results in the loss of valuable nutrients that could enrich the soil when properly managed. Farmers often resort to this method due to a lack of efficient waste management systems and the urgent need to clear fields for new planting seasons, creating a vicious cycle of environmental degradation and agricultural inefficiency.
In this pressing context, biochar—a stable, carbon-rich substance engineered from agricultural waste—emerges as a transformative and sustainable solution. Not only does biochar offer a means to mitigate the adverse effects of improper waste disposal by sequestering carbon and reducing greenhouse gas emissions, but it also enhances soil health by improving its structure, water retention, and nutrient availability. This innovative approach could revolutionize agricultural practices in India, enabling farmers to convert waste into a resource while securing both crop yields and ecological balance. By utilizing biochar, we can move towards a more resilient agricultural system, turning the tide on the challenges posed by agricultural waste management.
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