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(A No. 132) The Living Earth: Regenerative Agriculture 
and the Climate Solution in Soil 

S Malik 

Chaudhary Charan Singh Haryana Agricultural University, Hisar (CCS HAU) 
The conventional narrative of 20th-century agriculture was one of maximizing yield through 
synthetic inputs and intensive tillage. This model delivered unprecedented food security but 
extracted a heavy toll: soil degradation, erosion, biodiversity loss, and significant greenhouse 
gas emissions. Today, a global paradigm shift is underway, moving beyond mere sustainability—
which aims to maintain the status quo—to Regenerative Agriculture (RA), a system that actively 
works to restore, renew, and revitalize the health of the soil and the entire farm ecosystem. 
Regenerative Agriculture recognizes that the soil is not an inert medium for anchoring plants, but 
a living, dynamic ecosystem. By focusing on rebuilding soil organic matter and sequestering 
carbon, RA positions the farmer as a powerful environmental steward and offers one of the most 
practical and scalable solutions to the climate crisis. For a nation like India, where two-thirds of 
the population relies on agriculture and is highly vulnerable to climate shocks, this approach is the 
key to long-term food and water security. 
Defining Regeneration: Beyond Sustainability 
The core distinction between sustainable and regenerative farming is the goal. 
Feature Sustainable Agriculture Regenerative Agriculture 

Primary 

Goal 

To maintain current soil health 

and production levels without 

depletion. 

To actively reverse degradation and 

continuously improve soil health and 

ecosystem function. 

Approach Practices that minimize negative 

impact (e.g., reduce chemical 

use). 

Practices that create a net positive impact 

(e.g., increase soil carbon, biodiversity). 

Soil Focus Preventing depletion. Rebuilding soil organic matter, structure, 

and water retention capacity. 

Regenerative agriculture is a holistic management framework guided by universal principles that 
seek to mimic natural ecosystems. 
The Five Core Principles of Regenerative Agriculture 
The foundation of RA lies in five interconnected, context-specific principles: 
1. Minimize Soil Disturbance (No-Till or Minimum Tillage) 
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Tillage (ploughing) exposes the soil, leading to rapid oxidation and release of carbon dioxide 
into the atmosphere, destroying the soil's structure, and disrupting the intricate fungal and 
microbial networks (the soil food web). 

• Practice: No-till or Minimum Tillage farming involves planting seeds directly into the 

undisturbed residue of the previous crop. This keeps the soil structure intact, improves 

water infiltration, and significantly reduces fuel consumption for the farmer. 

2. Maintain Continuous Living Roots 
Nature abhors a vacuum. Soil health improves when there are living plant roots in the ground for 
as much of the year as possible. 

• Practice: Utilizing cover crops (non-cash crops like legumes, oats, or mustard) planted 

in the off-season or between cash crops. The roots feed the soil microbes through the 

constant exudation of carbohydrates (liquid carbon), which are then stored as stable soil 

organic matter. 

3. Keep the Soil Covered ('Soil Armor') 
Bare soil is vulnerable to wind and water erosion, solarization (drying out), and temperature 
extremes. 

• Practice: Creating a protective layer or 'soil armor' using crop residues or cover crop 

biomass. This armour regulates soil temperature, dramatically reduces water evaporation, 

and prevents the topsoil—the most fertile layer—from being lost. 

4. Maximize Crop Diversity 
Monocultures (planting the same crop year after year) deplete specific nutrients, attract specialized 
pests, and destroy biodiversity. 

• Practice: Implementing complex crop rotations and intercropping (planting multiple 

crops together, e.g., millets with pulses). This biologically breaks pest and disease cycles, 

harnesses the power of legumes (to fix nitrogen naturally), and provides a diverse food 

source for soil organisms. 

5. Integrate Livestock (Holistic Grazing) 
Historically, large herds of grazing animals and soil health evolved together. Livestock integration 
restores this natural cycle. 

• Practice: Adaptive Multi-Paddock Grazing (AMP) or Holistic Planned Grazing. 

Animals are moved frequently across small paddocks, mimicking natural grazing patterns. 

This intense but short period of grazing stimulates plant growth and root exudation, while 

their hooves break up surface crusts, and their manure acts as an instant, rich fertilizer, 

boosting the nutrient cycle. 

The Indian Context: Regenerative Practices as Indigenous Wisdom 
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Many regenerative principles are not new; they are a sophisticated revival of indigenous and 
traditional Indian farming wisdom. Initiatives across India are pioneering their modern 
application: 

• Zero Budget Natural Farming (ZBNF): Promoted extensively in Andhra Pradesh and 

other states, ZBNF aligns perfectly with RA principles. It emphasizes no chemicals and 

relies on four pillars: Jeevamrutha (a microbial inoculum made from cow dung/urine), 

Bijamrita (seed treatment), Mulching (soil cover), and Waaphasa (maintaining 

aeration/moisture). This is pure soil-health-first farming. 

• Agroforestry: The integration of native trees (like Neem, Amla, and Tamarind) with crop 

and livestock systems is a practice gaining renewed focus. Agroforestry enhances 

biodiversity, enriches the soil through leaf litter, and provides additional income streams 

(timber, fruit, fuel). 

• Millet Revival (Shree Anna): The government's push for millets (Nutri-cereals) is 

inherently regenerative, as millets are known for their ability to thrive on minimal water, 

improve soil structure, and require fewer inputs, making them a perfect fit for crop rotation 

in semi-arid regions. 

Technology for Regeneration: Measuring the Invisible 
To scale RA, farmers and investors need to quantify the results. Technology is vital for making 
the invisible (soil health) visible and measurable: 

• Advanced Soil Monitoring: IoT-enabled sensors (like those developed by Indian 

startups) are deployed to measure soil moisture, temperature, pH, and the NPK ratio 

in real-time. This reduces the reliance on synthetic fertilizers by proving when and where 

they are truly needed. 

• Spectroscopy and Drones: Drones equipped with multispectral and hyperspectral 

sensors can monitor plant health and growth. New spectroscopic tools (e.g., Near-Infrared 

or NIR) offer rapid, in-field analysis of Soil Organic Carbon (SOC) content, providing 

farmers with instant feedback on the effectiveness of their regenerative practices. 

• Soil Biology Analysis: Molecular techniques (DNA sequencing) are now being used to 

analyze the microbial diversity in the soil, helping farmers understand which practices 

are best promoting the beneficial bacteria and fungi that support plant health. 

The Economic Upside: Carbon Credits and Resilience 
Transitioning to RA requires upfront investment and time, but the economic returns are substantial 
and long-term: 
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1. Reduced Input Costs: By improving soil fertility through cover crops and natural nutrient 

cycling, farmers drastically reduce their reliance on expensive synthetic fertilizers and 

pesticides. 

2. Climate Resilience: Regenerative soil (high in organic matter) acts like a sponge, 

increasing water retention by up to 40%. This makes the farm far more resilient to the 

dual climate shocks of drought and heavy rainfall (reducing flood-induced erosion). 

3. New Revenue Streams (Carbon Farming): RA practices, particularly no-till and cover 

cropping, actively draw $\text{CO}_2$ from the atmosphere and sequester it as stable 

carbon in the soil. This has led to the emergence of Agricultural Carbon Credit 

Markets, offering farmers a new, verifiable source of income for climate mitigation—an 

incentive that could drive mass adoption. 

Conclusion: Soil as the Global Bank of Carbon and Life 
Regenerative Agriculture is the most optimistic agricultural movement of our time. It shifts the 
farmer’s role from resource extractor to ecosystem manager. By prioritizing the health of the soil, 
RA not only secures the food supply but fundamentally improves the planet's water cycle, 
biodiversity, and climate stability. The greatest crop a regenerative farmer can grow is not grain 
or fruit, but soil organic carbon, restoring the essential balance between humanity and the living 
earth. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


