Vol. 4 Issue- 11, July 2024 (e-1SSN: 2582-8223)

<)JUST AGRICULTURE

multidisciplinary e-Newsletter

Using Biochar for Crop Residue Management in India

Prerna Dogra, Omprakash, Ramesh Asiwal, K.K. Sharma and S.

S. Sharma
Sri Karan Narendra Agricultre University, Jobner

ARTICLE ID: 35

Introduction

Crop residue management is a significant challenge in India, with millions of tons of
agricultural waste generated annually. Traditionally, farmers have resorted to burning crop
residues, leading to severe air pollution and loss of soil nutrients. However, biochar—a carbon-
rich product obtained from the pyrolysis of organic materials, offers a sustainable solution by
enhancing soil health and reducing carbon emissions.

The extensive utilisation of chemical fertilisers has resulted in the deterioration of
ecosystems and various related problems, such as diminished nutritional value of crops and the
long-term reduction of soil fertility. Alongside fertilisers, pesticides provide a significant
concern within the field of agriculture due to their noteworthy environmental consequences,
which exert a major influence on the microbiological characteristics of soil. The overuse of
fertilisers and pesticides, as well as their persistent presence in the soil, have negative
consequences for soil health, leading to a significant decrease in the biomass of bacteria and
fungus. The utilisation of biochar has been recognised as a sustainable approach and a
potentially effective technique for enhancing soil quality and mitigating the problem of heavy

metal contamination in soil.
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Biochar, charcoal produced from plant material and stored underground for a long time,
can emerge as a nature-based solution that could help in climate mitigation and address
sustainable development goals. In addition, biochar is a potential natural solution to improve
soils, as it increases soil fertility and microbial activity; and can be added as compost. It also
can help in water treatment, which would help it address sustainable development goals (SDGs)
focusing on good health and well-being, clean water and sanitation. Biochar has also shown
tremendous potential for carbon dioxide capture and storage. High surface area and lower
activation energy play a key role in adsorption of carbon dioxide.

What is Biochar?

Biochar is a stable, carbon-rich form of charcoal produced through the pyrolysis of
biomass under low-oxygen conditions. It serves multiple purposes in agriculture, including soil
improvement, carbon sequestration, and waste management. When applied to soil, biochar
enhances nutrient retention, improves soil structure, and increases water-holding capacity.
Benefits of Using Biochar in Crop Residue Management

1. Soil Health Improvement: Biochar enhances soil fertility by increasing the cation
exchange capacity (CEC), which helps retain essential nutrients like nitrogen and
potassium. This results in healthier crops and potentially higher yields.

2. Carbon Sequestration: By converting crop residues into biochar instead of burning
them, carbon is stored in the soil for long periods, reducing greenhouse gas emissions
and mitigating climate change.

3. Water Retention: The porous nature of biochar improves soil’s water-holding
capacity, which is crucial for agriculture in India’s arid and semi-arid regions. This
leads to more efficient water use and can reduce the need for frequent irrigation.

4. Waste Management: Using crop residues to produce biochar helps manage
agricultural waste effectively, reducing the need for burning and lowering air pollution

levels significantly.
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Fig 1: Biochar effective in, (A) induction of systemic resistance in host plants, (B)
augmentation of beneficial microorganisms, (C) modifications to soil quality, including
nutrient accessibility and abiotic factors and (D) adsorption of allelopathic and

phytotoxic compounds.

Application of Biochar in Indian Agriculture
1. Production Techniques: Farmers can produce biochar using simple, low-cost

pyrolysis units. Crop residues such as rice husks, wheat straw, and sugarcane bagasse

are ideal feedstocks for biochar production in India.
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Fig 2: The biochar pyramid set up in Bihar Fig 3: Drum method of Biochar production

2. Integration with Farming Practices: Biochar can be integrated into traditional
farming practices by mixing it with compost or manure before application. This
enhances nutrient availability and further boosts soil health. This practice improves soil

structure and nutrient retention, essential for India's diverse agricultural landscapes.
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3. Government Initiatives: The Indian government is promoting sustainable agricultural
practices, including the use of biochar, through various schemes and subsidies.
Awareness programs and training sessions are being conducted to educate farmers
about the benefits of biochar.
Challenges and Considerations
India is a largely agrarian country, with plenty of crop residues and agricultural wastes to
produce biochar. “So, once commercialized products are available, over time it can be
affordable for the small and marginal farmers. Another major problem is that in India bio
charring will not work during the four months of monsoon rains. Also, there is a need to dispose
of agriculture wastes only during the harvesting season, and there may not be sufficient
amounts of biomass wastes available to keep the kilns operational to full capacity at other times
of the year.
1. Initial Costs: The initial cost of biochar production equipment and the time required
for training may be a barrier for some farmers. However, long-term benefits such as
improved soil fertility and yield can offset these costs.
2. Research and Development: More research is needed to optimize biochar production
methods and understand its long-term effects on different soil types in India.
Collaborative efforts between agricultural institutions and local farmers can drive
innovation in this field.
3. Policy Support: Strong policy frameworks are necessary to support the widespread
adoption of biochar. Incentives for biochar production and use, along with strict
regulations against crop residue burning, can encourage farmers to adopt this
sustainable practice.
Conclusion

Biochar presents a viable solution for crop residue management in India, offering
numerous environmental and agricultural benefits. By improving soil health, enhancing water
retention, and reducing pollution, biochar can play a crucial role in promoting sustainable
agriculture. With appropriate support and adoption, biochar can help transform Indian

agriculture, making it more resilient and eco-friendlier.
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