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INTRODUCTION
Climate change is one of the world's most serious challenges
today. It is mainly caused by the buildup of greenhouse gases
(GHGs) like carbon dioxide (CO:), methane (CH4), and
nitrous oxide (N20) in the environment. They absorb heat
and lead to global warming, with widespread effects on
ecosystems, weather patterns, food security, and human
health. Though farming is sometimes earmarked as a major
driver of GHG emissions via practices like animal
husbandry, rice cultivation, and the application of chemical
fertilizers it also has vast potential to be part of the solution.
Carbon farming is a new and sustainable agricultural method
used to lower CO: levels in the atmosphere. Carbon farming
utilizes farming methods that sequester carbon dioxide from
the atmosphere and trap it in soils, plants, trees, and other
vegetation. Carbon farming converts agricultural land into
carbon sinks, which actively absorb and sequester carbon
that would otherwise lead to climate change.
Farmers can make their lands friends in the battle against
climate change by embracing carbon farming methods.
These not only decrease atmospheric CO: levels but also
have numerous co-benefits. Carbon farming enhances soil
health by adding organic matter, increases water retention
capacity, promotes biodiversity, and creates more durable
farming systems that are adaptable to stresses from climate
like droughts, floods, and heat.
Thus, carbon farming provides a win—-win approach,
allowing agriculture to reduce its environmental impacts
while achieving long-term productivity and stability.

Important Practices in Carbon Farming

A number of farm practices contribute significantly to carbon
farming through the encouragement of carbon capture and
storage in vegetation and soil. Not only do these practices
address climate change, but they also support sustainable
land management and farm resilience. The most important
methods of carbon farming are:
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Conservation Tillage / No-Till Farming
Conservation tillage, such as no-till and reduced-
till practices, reduces soil disturbance. Through
the protection of soil aggregates and maintaining
soil structure, these systems increase soil organic
matter accumulation and enhance long-term
sequestration of carbon.

Cover Cropping

Cover crops, like legumes, grasses, and
brassicas, used when the soil would otherwise be
exposed, prevent soil erosion, weed suppression,
enhance fertility, and add organic carbon in the
form of root biomass and dead plant material.
Agroforestry

Agroforestry combines trees and shrubs with
crops and/or livestock in agricultural landscapes.
The above-ground woody biomass of the trees
stores carbon, and their roots store carbon below
ground. Agroforestry provides other benefits,
including shade, biodiversity habitat, and
increased soil stability.

Better Grazing Management

Methods such as rotational grazing, scheduled
resting periods, and regulated stocking levels
promote wholesome grass regrowth and support
carbon sequestration in pasture soils. Properly
managed grazing systems have the potential to
enhance root biomass as well as soil organic
carbon content.

Biochar Application

Biochar, a carbon-rich stable carbon product
made from carbonizing organic material at low
oxygen levels (pyrolysis), can be used to add
carbon to soils to increase carbon storage.
Biochar not only sequesters carbon but also
increases soil fertility, water content, and
microbial communities.

Crop Rotation and Diversification

Crop diversification in rotation contributes to soil
health by enhancing soil structure, supporting
beneficial soil microbes, and promoting nutrient
cycling. Diverse cropping systems over time lead
to the sequestration of stable soil organic carbon.
Organic Amendments

Use of organic products like compost, manure,
and plant residues introduces carbon-rich organic
material to the soil. Organic amendments
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promote microbial function, enhance soil

structure, and increase soil carbon levels.

Benefits of Carbon Farming

Carbon farming has numerous environmental,
agronomic, and economic benefits, thus making
it an important method for both climate change
mitigation and sustainable agriculture. Some of
the major benefits are:

Climate Change Mitigation

Carbon farming reduces net greenhouse gas
(GHG) emissions by removing carbon dioxide
(CO») from the atmosphere and sequestering it in
plants, trees, and soils. By converting agriculture
lands into carbon sinks, these activities directly
benefit efforts to slow global warming.

Soil Health Improvement

By adding soil amendments like organic matter,
carbon farming increases fertility, improves soil
structure, and increases water-holding capacity.
Soils are healthier with better crop growth and
less need for synthetic inputs, resulting in more
sustainable agriculture systems.

Improved Biodiversity

Most carbon farming methods, including
agroforestry, cover cropping, and crop rotations
that are diversified, encourage higher
biodiversity above and below the ground. This
promotes beneficial insects, soil microbe
communities, and wildlife, leading to improved
ecosystems.

Economic Opportunities

The farmers who engage in carbon farming have
access to new markets for carbon, receiving
carbon credits and money for incentives for the
carbon they store. These opportunities create a
second source of income and counteract the
expense of establishing sustainable practices.
Climate Extremes Resilience

Soils with added organic carbon are more
capable of handling the effects of climate
change. Soils with more carbon content possess
better structure and water-holding capacity,
enhancing farming systems' ability to resist
droughts, excessive rainfalls, and other climate
stresses.
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Challenges and Considerations

Although carbon farming has great potential for
climate change mitigation and sustainable
agriculture, there are some challenges and
considerations that need to be tackled to make its
adoption a success and have lasting effects:

Measurement and Verification

One of the key challenges in carbon farming is
guantifying the volume of carbon stored in soil,
plants, and biomass accurately. This involves
using reliable, science-driven  monitoring,
reporting, and verification (MRV) systems,
which may be highly technical and expensive to
set up. Without precise data, it's challenging to
allocate carbon credits or prove genuine climate
value.

Economic Viability

While carbon farming has the potential to yield
long-term environmental and economic rewards,
the upfront investment needed to implement
some practices—e.g., agroforestry development,
biochar introduction, or intensive grazing
systems—will be substantial. For small farmers
with limited resources, this will be out of reach
unless subsidies, technical expertise, or
cooperative infrastructure are available. The
reward of carbon sequestration will also take
many years to realize, necessitating long-term
commitment and management.

Policy Support

Success in carbon farming relies significantly on
whether there is supportive policy and
frameworks in place. Supporting policies are
required to offer lucid guidelines, incentives, and
access to carbon markets that will remunerate
farmers in a fair manner for their climate-
resilient practices. The absence of properly
designed policy tools and market infrastructure
may result in slow and low-scale adoption of
carbon farming.

Agriculture's Role in Climate Action
Worldwide, agriculture contributes about 10—
15% of human-induced greenhouse gas (GHG)
emissions, and as a result, it plays a major role in
causing climate change through activities like
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land clearing, beef production, and the use of
fertilizers. Nevertheless, through the
implementation of carbon farming and other
regenerative practices, agriculture can be
transformed from being a contributor to the
problem of climate change to being an integral
solution.

By adopting carbon-smart and regenerative

agriculture practices, the agricultural industry

can:

» Work actively to take carbon out of the
atmosphere through sequestration in soils,
crops, forests, and other vegetation, thereby
mitigating net GHG levels.

» Increase ecosystem services such as better
soil health, biodiversity, water cycling, and
habitat provision, leading to more
sustainable and resilient landscapes.

» Enhance rural economies through the
generation of new revenues in carbon
markets, incentives, and value-added
sustainable products, as well as farm
productivity improvement.

» Enhance resource efficiency through more
efficient use of water, nutrients, and energy,
and lowering waste and input costs, and
enhancing  climate-resilient  agri-food
systems.

CONCLUSION

Agriculture has a special role to play in the
worldwide response to climate change. Although
it produces a significant portion of anthropogenic
greenhouse gas emissions between 10 and 15% it
also has deep potential for climate action. By
embracing carbon farming and regenerative,
carbon-aware practices, the agricultural sector
can reimagine itself from an emitter to a large-
scale carbon sink. These practices not only
actively sequester carbon dioxide from the
atmosphere, but also improve ecosystems
services, build rural economies, and make natural
resource use more efficient. By linking
agricultural development to climate objectives,
carbon farming opens the door to a more
resilient, sustainable, and climate-smart food
production future for global systems.
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