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Introduction

Carbon farming represents a transformative approach to agriculture that focuses on maximizing
carbon sequestration in soils and vegetation while simultaneously enhancing agricultural
productivity. As the world grapples with the dual challenges of climate change and food
security, carbon farming emerges as a crucial tool for achieving sustainable agricultural
practices that reduce atmospheric greenhouse gases. This method not only holds promise for
climate mitigation but also fosters a healthier agricultural ecosystem, ensuring long-term
benefits for farmers and the planet.

Understanding Carbon Farming

Carbon farming refers to a set of agricultural practices designed to capture and store
atmospheric carbon dioxide (CO-) in soil and vegetation. By enhancing the soil organic carbon
(SOC) pool, these practices create long-term carbon sinks while improving the resilience and
productivity of farming systems. Techniques integral to carbon farming include agroforestry,
conservation agriculture, biochar application, crop residue recycling, and nutrient

management.

Globally, agriculture accounts for a significant portion of GHG emissions, but carbon farming
transforms this challenge into an opportunity by enabling farmlands to act as effective carbon
reservoirs. These practices also contribute to the sustainable intensification of agriculture,

boosting crop yields without degrading the environment.
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Core Practices in Carbon Farming
The success of carbon farming relies on implementing specific strategies that enhance carbon

storage while maintaining environmental and economic sustainability. Key practices include:
1. Conservation Tillage:

Minimal soil disturbance is a cornerstone of carbon farming. By reducing tillage, soil
structure is preserved, organic matter accumulates, and CO: emissions from soil
respiration are minimized. This practice also enhances water infiltration and reduces

erosion.

2. Cover Cropping:
Growing cover crops during fallow periods protects the soil from erosion, enhances
organic matter, and promotes microbial activity. Legumes, for example, fix

atmospheric nitrogen, further enriching the soil.

3. Crop Rotation:
Diversifying crops breaks pest and disease cycles, improves nutrient cycling, and
optimizes carbon sequestration. Rotational systems also build soil resilience and

productivity.

4. Agroforestry Systems:
Integrating trees and shrubs into farmland is a powerful strategy for increasing above-
ground carbon storage. Agroforestry not only captures carbon but also provides shade,

windbreaks, and additional income sources through fruits, timber, or nuts.

5. Manure and Compost Application:
Organic amendments such as compost and manure enrich soil organic matter and
reduce reliance on synthetic fertilizers, which are often associated with greenhouse gas

emissions.

6. Rotational Grazing:
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This practice ensures even grazing, allowing grasslands to recover and increasing
carbon storage in soil and plant roots. It also reduces methane emissions from livestock.

7. Biochar Application:
Biochar, a stable form of carbon derived from organic materials, is incorporated into

soils to enhance fertility and sequester carbon for long periods.
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Fig 1. Carbon farming practices
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Benefits of Carbon Farming
1. Climate Mitigation:

Carbon farming significantly contributes to reducing greenhouse gas concentrations by
capturing atmospheric CO: and storing it in the soil and biomass. It also minimizes emissions
from agricultural practices by promoting efficient nutrient management and reducing the need

for energy-intensive inputs.

2. Improved Soil Health:
Practices like organic amendments and crop rotation build soil organic matter, leading to better
soil structure, nutrient availability, and water retention. These improvements boost resilience

to climate stressors such as drought and flooding.

3. Enhanced Biodiversity:
Carbon farming fosters diverse ecosystems by creating habitats for beneficial organisms both
above and below ground. Healthy soils support microbial diversity, which is critical for nutrient

cycling and disease suppression.

4. Economic Opportunities for Farmers:
Farmers adopting carbon farming practices can participate in carbon credit markets, earning
financial incentives for the carbon they sequester. This additional income can offset the costs

of adopting sustainable practices.

5. Water Conservation:
Soils rich in organic matter have better water-holding capacity, reducing irrigation needs. This

is particularly crucial in regions prone to water scarcity.

6. Sustainable Development Goals (SDGS)

Carbon farming addresses multiple SDGs, including:
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o Zero Hunger (SDG 2): Enhancing agricultural yields and food security.
o Climate Action (SDG 13): Reducing GHG emissions.
o Life on Land (SDG 15): Promoting biodiversity and sustainable land

management.

Challenges in Implementation
Despite its numerous benefits, carbon farming faces several challenges:

o Measurement and Verification: Accurately quantifying the amount of carbon
sequestered remains a scientific and logistical challenge. Robust systems are needed to
measure, report, and verify (MRV) carbon storage effectively.

o Economic Barriers: The initial investments required for adopting carbon farming
practices, such as purchasing cover crop seeds or transitioning to conservation tillage
equipment, may deter farmers, especially smallholders.

o Policy and Awareness Gaps: A lack of supportive policies and limited awareness
about the benefits of carbon farming hinders its widespread adoption. Educating
farmers and stakeholders is vital.

« Climate Variability: Changes in weather patterns and extreme events can reduce the

effectiveness of these practices.

Global and Policy Opportunities

« Governments and international organizations are increasingly recognizing the potential
of carbon farming. Initiatives such as the 4 per 1000 Initiative, launched at COP21, aim
to increase global soil organic matter by 0.4% annually—a target sufficient to offset
global greenhouse gas emissions.

e Carbon credit markets, including the Voluntary Carbon Standard (VCS) and Gold
Standard, provide monetary rewards for verified carbon sequestration efforts.
Incorporating carbon farming into national policies, such as Nationally Determined

Contributions (NDCs) under the Paris Agreement, further amplifies its impact.
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The Indian Perspective

India, with its vast agricultural landscape, has been actively promoting carbon farming to
combat climate change and achieve SDGs. Government initiatives advocate conservation
agriculture, agro-advisories, and soil health cards to guide farmers in adopting sustainable
practices. The country's emphasis on recycling crop residues and reducing stubble burning

illustrates its commitment to reducing agricultural emissions.

Additionally, carbon farming contributes to India’s goals under the Paris Agreement, including
reducing GHG intensity and achieving net-zero emissions by 2070. These efforts highlight how
carbon farming is not only an environmental strategy but also a socio-economic tool for rural

development and poverty alleviation.

Future Directions
To realize the full potential of carbon farming, a concerted effort is required across multiple

sectors:

o Policy Support: Governments must provide financial incentives, clear frameworks for
carbon credit trading, and support for research and development.

o Capacity Building: Farmers need training and resources to adopt carbon farming
practices effectively.

o Research and Technology: Innovations in biochar production, SOC measurement, and
sustainable cropping systems can enhance the scalability of these practices.

o Collaborative Approaches: Partnerships between governments, private sectors, and

research institutions are essential for implementing carbon farming at scale.

Conclusions

Carbon farming offers a holistic solution to some of the most pressing challenges of our time:
climate change, soil degradation, and food insecurity. By adopting carbon farming practices,
we can build resilient agricultural systems that benefit farmers and contribute to global
sustainability goals. Collaboration among policymakers, researchers, and farming communities
will be critical in scaling these practices and ensuring their success. With the right strategies,

carbon farming can lead the way to a greener, more sustainable future.
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