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Introduction

Soil organic carbon (SOC) is a fundamental component of healthy
soils, influencing fertility, structure, water retention, and microbial
activity. Beyond its agricultural significance, SOC plays a critical
role in mitigating climate change by acting as a natural carbon sink.
Soil organic carbon sequestration refers to the process of capturing
atmospheric carbon dioxide (CO,) and storing it in soils through
organic matter inputs and stable carbon compounds. Enhancing SOC
not only improves soil productivity but also contributes to long-term
environmental sustainability.

Discussion

SOC sequestration occurs when plant residues, root biomass, and
organic amendments are incorporated into the soil and transformed
into stable organic compounds through microbial activity. Practices
that increase biomass input, such as cover cropping, crop rotation,
agroforestry, and the application of compost or manure, provide the
raw material for SOC formation. The stability of sequestered carbon
is further enhanced when it becomes associated with soil minerals or
forms aggregates, protecting it from rapid decomposition.

Conservation tillage and reduced soil disturbance are important
strategies for maintaining SOC levels. Conventional plowing
accelerates the breakdown of organic matter, releasing CO, back into
the atmosphere. In contrast, minimal tillage preserves soil structure,

reduces erosion, and allows organic matter to accumulate over time.
Combining reduced tillage with residue retention amplifies carbon
storage while improving soil fertility and moisture retention.

Agroecological practices, such as integrating perennial crops or
trees, contribute to SOC sequestration by continuously supplying
organic inputs and enhancing belowground carbon allocation.
Additionally, biochar application has been recognized as an effective
method for long-term carbon stabilization, as it is highly resistant
to microbial decomposition. These practices collectively support
soil resilience, nutrient cycling, and water management, creating a
climate-smart agricultural system.

Soil organic carbon sequestration also provides environmental
co-benefits. By capturing atmospheric CO», soils act as a carbon sink,
helping to mitigate climate change. Enhanced SOC improves soil
structure, reduces erosion, and promotes biodiversity, both above
and belowground. Economically, increasing SOC can improve crop
yields, reduce dependency on chemical fertilizers, and enhance the
sustainability of farming systems.

Conclusion

Soil organic carbon sequestration is a critical strategy for achieving
sustainable agriculture and climate mitigation. By adopting practices
that increase organic inputs, reduce soil disturbance, and enhance
carbon stability, farmers can improve soil health, boost productivity,
and contribute to environmental protection. Scaling up SOC
sequestration requires a combination of sound land management,
policy support, and farmer awareness. Protecting and building soil
carbon is not only essential for food security but also for addressing
the pressing global challenge of climate change.
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