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Soil is a living ecosystem that
sustains agriculture, biodi-
versity, and climate regula-
tion, yet it is rapidly deteri-
orating under the pressure
of intensive farming, chem-
ical overuse, and land mis-
management. The FAO es-
timates that one-third of
global soils are moderately
to highly degraded, under-
mining food security and ac-
celerating climate change.
Regenerative agriculture, a
holistic farming approach,
seeks not merely to sustain
but to restore ecological
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functions by improving soil organic mat-
ter, nutrient cycling, and biodiversity.
Practices such as cover cropping, no-till
farming, crop diversification, agroforest-
ry, livestock integration, and biochar ap-
plication are increasingly recognized for
their ability to enhance soil health and
sequester carbon. Evidence shows that
these approaches can rebuild soil fertility,
iNncrease resilience to climate extremes,
and improve farm profitability, though
challenges remain in adoption, scal-
ability, and yield stability. In India, where
declining soil fertility and climate stress
threaten millions of farmers, regenera-
tive practices hold particular promise.
This article examines the global soil cri-
sis, explores the principles and practices
of regenerative agriculture, reviews ev-
idence of its ecological and socio-eco-
nomic impacts, and highlights the need
for supportive policies and research. By
restoring the earth beneath our feet, re-
generative agriculture offers a pathway
toward sustainable food systems and cli-
mate resilience.

Keywords : Soil health, regenerative
agriculture, carbon sequestration,
cover cropping.

Introduction




www.digitalagrinews.com

SOIL HEALTH AND
REGENERATIVE
AGRICULTURE

Beneath our feet liesone of Earth’s
most vital yet overlooked ecosys-
tems—soil. Far from being inert
dirt, soil is a dynamic living system
that regulates water, cycles nutri-
ents, stores carbon, and supports
plant and microbial life. It is the
foundation of agriculture, food se-
curity, and ecological balance. Yet
this foundation is under severe
strain.

According to the Food and Ag-
riculture  Organization  (FAO),
approximately one-third of the
world's soils are degraded due to
erosion, nutrient loss, salinization,
acidification, and pollution. In
the United Kingdom alone, more
than a third of farmland soils show
signs of serious degradation from
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Soil degradation reduces the land's
ability to produce food, weak-
ens resilience against floods and
droughts, and accelerates green-
house gas emissions. Without ur-
gent intervention, humanity risks
losing not only fertile ground but
alsoacrucialallyinthefightagainst
climate change.

Regenerative Agriculture: A

Restorative Approach

INn response to this crisis, regener-
ative agriculture has gained glob-
al attention as a transformative
framework for farming. Unlike con-
ventional agriculture, which often
prioritizes yield at the expense of
long-term soil health, regenerative
agriculture emphasizes practices
that restore and enhance natural
processes.

At its core, regenerative agriculture
focuses on rebuilding soil organ-
Ic matter, strengthening nutrient
and water cycles, and fostering bio-
diversity both above and below the
ground (Schreefel et al, 2020). It
goes beyond “sustainability,” which
seeks to maintain existing condi-
tions, by actively repairing dam-
age and improving ecological resil-
lence.

The principles of regenerative ag-
riculture are not prescriptive but
adaptable. They emphasize min-
imal soil disturbance, continuous
soil cover, crop diversity, integration
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of livestock, and the return of organic mat-
ter. While specific strategies vary by region
and crop, the overarching goal remains uni-
versal: restoring the ecological balance of
farming systems while supporting farmer

livelinoods.

Core Practices of Regenerative

Agriculture

3.1 Cover Cropping

Cover crops are grown not for harvest but
for the health of the soil. By keeping living
roots in the ground year-round, they pre-
vent erosion, improve soil structure, and
INnCrease organic matter. Leguminous
cover crops such as clover and vetch fix
atmospheric nitrogen, reducing depen-
dence on synthetic fertilizers. Their bio-
mMass also feeds soil microbes, creating a
vibrant underground ecosystem (Snapp
et al, 2005).

3.2 Reduced or No-Till Farm-
ing

Tillage has long been used to prepare
fields, but it breaks down soil aggregates,
accelerates carbon loss, and disrupts
microbial networks. Reduced tillage or
no-till farming preserves soil structure,
minimizes erosion, and enhances water
infiltration. When combined with cover
cropping, no-till systems can increase
carbon storage and improve soil fertility,
though benefits vary depending on con-
text (Saha et al,, 2024).

3.3 Crop Diversification and
Rotations
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Planting the same crop year
after year depletes soil nutri-
ents and encourages pest in-
festations. Crop rotation and
diversification restore nutri-
ent balance and disrupt pest
cycles. For example, alter-
nating cereals with legumes
enriches nitrogen levels and
reduces fertilizer needs. Di-
verse cropping also supports
pollinators and natural pest
control (Waha et al,, 2020).

3.4 Agroforestry and
Livestock Integration

Integrating trees, shrubs,
and livestock into farming
systems creates synergies
pbetween plants, animals,
and soil. Agroforestry sys-
tems provide shade, improve
microclimates, and seques-
ter carbon. Livestock, when
managed carefully, recycle
nutrients, stimulate pasture
growth, and contribute or-
ganic matter to soils. In India,
silvopastoral systems have
shown promise in increasing
both productivity and sus-
tainability (Jose, 2009).
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3.5 Biochar Appli-
cation

Biochar, produced by
heating organic matter
under low oxygen condi-
tions, is a stable form of
carbonthatcan persistin
soils for centuries. When
applied, it improves wa-
ter retention, nutrient
availability, and microbi-
al activity while locking
away carbon. Although
costs and accessibility
remain challenges, bio-
char represents a power-
ful tool for long-term soil
regeneration (Lehmann
et al., 2011).

Evidence of Impact

Scientific evidence in-
creasingly supports the
positive impacts of re-
generative  agriculture.
Studies show that re-
generative practices can
enhance soil organic car-
bon (SOC) stocks by 0.2 to
2.5 megagrams/hectare/
year, depending on cli-
mMate and soil conditions
(Paustian et al, 2016). In
India, conservation agri-
culture technigques such
as zero tillage combined
with crop residue reten-
tion increased soil or-
ganic carbon by nearly
9% compared with con-
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-pared with conventional tillage, while also
improving water use efficiency (Padbhu-
shan et al,, 2024).

Globally, soils have the potential to store
vast amounts of carbon. India alone holds
an estimated 21 petagrams of soil carbon at
30 cm depth and up to 63 petagrams at 150
cm depth. Shifting to regenerative practices
could sequester 39-49 teragrams of carbon
annually (Rao et al.,, 2020).

Beyond carbon storage, regenerative agri-
culture enhances soil fertility, boosts micro-
bial diversity, and improves water retention.
Farmers also report reduced input costs
and greater resilience against pests and cli-
mate variability. However, adoption is not
without challenges: in some cases, yield
improvements are only visible after sever-
al years, and farmers may face short-term
losses during transition (Giller et al,, 2021).

Socio-Economic Opportunities and
Challenges

Regenerative agriculture is not only an eco-
logical necessity but also a socio-economic
opportunity. By reducing input costs, diver-
sifying income, and improving soil produc-
tivity, it offers farmers a path toward finan-
cial stability. In India, the agritech company
Varaha has worked with smallholder farm-
ers to implement regenerative practices
across 700,000 acres, sequestering 1.7 mil-
lion metric tonnes of CO2 while improving
rural livelihoods (Time, 2024).

Yet regenerative agriculture is not a quick
fix. Critics caution against overhyping its
carbon sequestration potential, pointing
out that results vary widely and depend on
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land availability, farming methods, and socio-economic contexts (Vox, 2020).
Transitioning also requires investments in training, infrastructure, and sup-
portive policies. Without these, farmers may struggle to adopt practices that
take years to show full benefits (Wired, 2021).

Policy, Research, and the Way Forward

Policymakers are begin-
ning to recognize the value
of regenerative agriculture.
In Europe, it is being inte-
grated into the Green Deal
agenda and the Common
Agricultural Policy as a strat-
egy for climate and biodi-
versity goals (Open Access
Government, 2025). In India,
the Soil Health Card scheme
and initiatives such as
Bio-Input Resource Centres
in Jharkhand promote nat-
ural farming and soil-friend-
ly practices (Times of India,
2025).

To accelerate adoption,
stronger financial incen-
tives are needed. Carbon
credits, subsidies for regen-
erative inputs, and premi-
um markets for sustainably
produced crops could help
farmers transition. Research
should focus on long-term
field trials, localized solu-
tions, and the use of tech-
nologies such as remote
sensing and Al to monitor
soil health (Das et al., 2025).
Equally important is farm-
er-to-farmer learning and
knowledge sharing through
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demonstration farms and extension
services.

By aligning scientific evidence, policy
support, and grassroots action, regen-
erative agriculture can move from niche
innovation to mainstream practice, re-
storing degraded soils while securing
future food systems.

Conclusion

Soilis not just the ground we walk on—it
is a living foundation that sustains eco-
systems, agriculture, and human life. Its
ongoing degradation poses profound
risks to food security, climate stability,
and biodiversity. Regenerative agricul-
ture offers a hopeful pathway, combin-
ing time-tested wisdom with modern
science to restore the earth beneath
our feet. While not a universal cure,
regenerative agriculture represents a
practical, adaptable, and scientifically
grounded approach to rebuilding soils,
sequestering carbon, and empowering
farmers. To succeed, it requires collec-
tive commitment—through policy, fi-
nancial support, research, and commu-
nity engagement. By treating soil as a
living resource rather than an expend-
able commodity, humanity can restore
ecological balance and leave behind a
resilient legacy for generationsto come.
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