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Introduction

The 4 per 1000 initiative, also known as the "4 per mile" initiative, is a global effort
aimed at increasing soil organic carbon (SOC) stocks by 0.4 percent per year. This initiative
was launched during the 21st Conference of the Parties (COP21) in 2015 as part of the Paris
Climate Agreement. The goal is to compensate for greenhouse gas emissions by anthropogenic
sources and mitigate climate change. By increasing soil carbon sequestration, the 4 per 1000
initiative aims to improve food security, adapt agriculture to climate change, and contribute to
the global target of limiting global warming to 1.5°C or 2°C compared to pre-industrial levels.
The Effects of Climate Change on Agriculture

Climate change poses significant challenges to agriculture, including lower crop yields,
reduced nutritional quality, and increased pest and disease pressures. These impacts are caused

.by changes in temperature, precipitation patterns, and atmospheric carbon dioxide levels.
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While higher CO2 levels can initially lead to increased crop yields, they also result in reduced
nutrient content in crops. To mitigate the negative effects of climate change on agriculture,
various measures can be implemented, such as changes in management practices, agricultural
innovation, institutional changes, and the adoption of climate-smart agriculture techniques.
Strategies to Curb Climate Change

To address climate change, it is essential to implement strategies that reduce greenhouse
gas emissions and promote carbon sequestration. Carbon sequestration involves capturing and
storing atmospheric carbon dioxide, thereby reducing its concentration in the atmosphere. One
approach to achieve this is through the reduction of greenhouse gas emissions. Livestock feed
additives, rotational grazing, and high-quality animal feed can help reduce methane emissions
from agriculture. Managing manure, using renewable energy sources, and adopting sustainable
transportation practices also contribute to reducing greenhouse gas emissions.

Another effective strategy is afforestation and reforestation, which involves converting
degraded agricultural lands into forests or replanting trees in deforested areas. Trees act as
carbon sinks, absorbing atmospheric CO2 through photosynthesis and storing it in their
biomass and soil. Afforestation and reforestation efforts have the potential to contribute to
negative emissions by sequestering carbon from the atmosphere.

The Importance of Soil Organic Carbon in Agriculture

Soil organic carbon plays a crucial role in sustainable agriculture. It improves soil
health, fertility, and productivity by enhancing soil structure, water retention capacity, and
microbial activity. Increasing soil organic carbon also helps mitigate climate change by
sequestering carbon from the atmosphere.

Farmers are interested in retaining and increasing soil organic carbon as it enhances soil
fertility and overall crop yield. Soil organic carbon acts as a long-term carbon sink, reducing
carbon dioxide levels in the atmosphere. It also reduces the risk of nutrient loss through
leaching and erosion.

The 4 per 1000 Vision and Goals
The long-term vision of the 4 per 1000 initiative, set for 2050, is to have healthy and

carbon-rich soils worldwide to combat climate change and end hunger. To achieve this vision,
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the initiative aims to provide a supportive framework and action plan by 2030. The goals of
the initiative include increasing carbon storage in soils to improve food security, adapt
agriculture to climate change, and contribute to mitigating climate change in line with the
United Nations' Sustainable Development Goals and the Paris Agreement. The 4 per 1000
initiative also contributes to land degradation neutrality by promoting sustainable land
management practices.
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Methods for Increasing Soil Organic Carbon

Several strategies and practices can be adopted to increase soil organic carbon and achieve
the 4 per 1000 target. These include:

1. Conservation Tillage Practices: Conservation tillage practices, such as no-till or
reduced-till systems, help preserve soil carbon by minimizing soil disturbance.
Combined with residue management and manure application, conservation tillage can
lead to increased soil organic carbon over time.

2. Crop Residue Management: Returning crop residues to the soil after harvest adds
organic matter and contributes to soil organic carbon levels. Proper management of

crop residues helps maintain soil health and fertility.
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3. Cover Crops: Planting cover crops during fallow periods or as intercrops can improve
soil organic carbon levels. Cover crops protect the soil from erosion, enhance nutrient
cycling, and contribute to soil carbon sequestration.

4. Green Manures: Green manures, such as legume crops, are grown specifically to add
organic matter to the soil. When these crops are incorporated into the soil, they
contribute to soil organic carbon levels.

5. Manure and Compost Application: Adding organic amendments, such as manure or
compost, directly increases soil organic carbon content. These amendments improve
soil structure, nutrient availability, and overall soil health.

6. Agroforestry: Integrating trees with agricultural crops in agroforestry systems can
enhance soil organic carbon levels. Trees contribute to organic matter inputs, provide
shade and windbreaks, and improve soil fertility.

Constraints in Achieving the 4 per 1000 Target

While the 4 per 1000 initiative has the potential to bring significant benefits, there are
several constraints that must be considered. These constraints can vary in different regions of
the world and may include:

1. Limited Resources: Farmers may lack the necessary resources, such as sufficient
manure or crop residues, to implement soil carbon-enhancing practices. This is
especially true for smallholder farmers in developing countries.

2. Limited Scope for Adoption: In some regions, practices that contribute to soil organic
carbon accumulation, such as returning crop residues to the soil, are already widely
implemented. Further adoption may be limited, reducing the potential for additional
carbon sequestration.

3. Trade-offs with Food Security: Scaling up soil carbon-enhancing practices may require
converting agricultural land to forests or grasslands, potentially impacting global food
security. Balancing the need for increased soil organic carbon with agricultural
productivity is essential.

4. Economic Viability: Changes in management practices may be uneconomical for

farmers under current conditions, requiring supportive government policies,
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regulations, or subsidies to promote their adoption.
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Research Evidence Supporting Soil Organic Carbon Sequestration

Numerous studies have shown that adopting practices aimed at increasing soil organic
carbon can lead to significant carbon sequestration. For example, long-term fertilizer
experiments in different cropping systems and locations have demonstrated the potential for
soil organic carbon accumulation over time. Changes in cropping systems, such as reduced
tillage and the incorporation of cover crops, have resulted in noticeable increases in soil organic
carbon content. However, achieving the 4 per 1000 target may vary depending on specific
conditions and management practices.
Overcoming Barriers and Implementing the 4 per 1000 Initiative

To overcome the barriers to SOC sequestration and implement the 4 per 1000 Initiative,
collaboration between multiple stakeholders is crucial. Policy makers, scientists, practitioners,
and farmers need to work together to identify region-specific practices, research priorities, and
indicators for measuring progress. Research is needed to better understand the potential for
SOC sequestration in different pedoclimatic conditions and management options. Additionally,
efforts should be made to improve nutrient management, promote the recycling and valuation
of organic waste, and develop innovative technologies for monitoring and assessing SOC
stocks.
The Role of the 4 per 1000 Initiative as a Collaborative Platform

The 4 per 1000 Initiative serves as a collaborative platform for policy makers, scientists,
and practitioners to exchange knowledge, share best practices, and foster innovation. By
bringing together stakeholders from different backgrounds and geographic regions, the
Initiative facilitates the implementation of sustainable development strategies and the adoption
of best management practices. It also provides a space for policy-science-practice interactions,
ensuring that policy decisions are based on credible research and scientific findings are
implemented to meet local needs.
Conclusion

The 4 per 1000 initiative represents a global effort to increase soil organic carbon
stocks, enhance food security, adapt agriculture to climate change, and mitigate climate change
impacts. By implementing strategies such as conservation tillage, cover crops, and
agroforestry, farmers can contribute to soil carbon sequestration and improve overall soil health

and fertility. While there are challenges and constraints to achieving the 4 per 1000 target,
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research evidence supports the effectiveness of soil organic carbon sequestration practices. By
prioritizing sustainable land management and promoting the adoption of soil carbon-enhancing
practices, we can work towards a more resilient and sustainable agricultural system that

addresses climate change and ensures food security for future generations.
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