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Sustainable Soil Management Through Organic
Farming Practices

INTRODUCTION
Arun Kumar Shukla™, Soil is one of the most valuable natural resources, and it
Ravi Patel’, Manjul Jain® forms the basis of agricultural productivity, plus ecosystem
IScientist, Agronomy KVK Indore sustainability. It provides essential nutrients, water, and also

MP — 452020 the physical support that plants need to keep growing. But
ZAssistant Professor, Department still, intensive farming, too much chemical fertilizer and
of Agronomy, Eklavya University pesticides, erosion, and the gradual loss of organic matter
Damoh, Madhya Pradesh-470661 have caused serious soil degradation, and fertility keeps

dropping. Sustainable soil management really centers on
maintaining, and even improving soil health so long-term
productivity stays possible while the environment gets
protected. Organic farming is one strong way to reach this,
because it leans on natural inputs and those ecological
processes that kind of “work in the background”. Things like
composting, crop rotation; green manuring, mulching, and
applying biofertilizers can improve soil texture, support
nutrient cycling, and boost microbial activity. By rebuilding
soil’s physical, chemical, and biological features, organic
farming encourages systems that are more resilient, more
productive, and better for the planet, so future generations
can farm with confidence too.

*Corresponding Author Concept of Soil Health and Sustainability

Arun Kumar Shukla” Soil health basically means the continued capacity of soil to
work like a living ecosystem, that supports plants, animals,
and people too. When the soil is doing well, it’s able to
provide important nutrients, hold and sort of filter water,
help roots expand, and it hosts a wide variety of
microorganisms that manage nutrient cycling and break

Open Access

Article ":S;szozs down organic matter. It also tends to have good physical
Received: 2.5. . .- . .

Revised: 6. 5.2026 characteristics, I|k_e a steady_ structure, enough poros_lty, and_ a
Accepted: 11.5.2026 strong water holding capacity, plus balanced chemical traits

such as the right pH and nutrient availability. On top of that,
This article is published under the it shows active biological behavior, with lots of helpful

terms of the Creative Commons microbes and soil fauna, all working in their own quiet way.
Attribution License 4.0.

Copyright © May, 2026; Agrospheres 91


http://agrospheresmagazine.vitalbiotech.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

4

Sustainability in soil management is more
about using methods that keep or even
improve those soil functions for the long run,
without chewing up natural resources. In other
words, sustainable soils can resist erosion, they
limit nutrient losses, they trap carbon in a
more stable form, and they stay productive
even when the climate starts shifting. This idea
sort of brings together environmental care,
financial practicality, and also social
responsibility, not just one side of it.

Some key signs that soil health is strong
include things like soil organic carbon,
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aggregate stability, bulk density, infiltration
rate, nutrient status, microbial biomass, and
the earthworm population. Organic farming
really leans into soil health, because it builds
up organic matter and encourages biological
activity, by using compost, farmyard manure,
crop residues, green manures, cover crops, and
biofertilizers too. And because it improves the
physical, chemical, and biological condition of
the soil, sustainable management helps protect
long-term productivity, food security, and an
overall ecological steadiness, for future
generations.

sustainable

Loss soil
biodiversity

Source: https://www.researchgate.net/

Principles of Organic Farming

Organic farming is based on ecological
principles that promote the health of soil,
plants, animals, humans, and the environment.
The International Federation of Organic
Agriculture  Movements  (IFOAM)  has
established four fundamental principles that
guide organic agriculture worldwide: health,
ecology, fairness, and care.

1. Principle of Health
Organic farming sustains and also strengthens
the health of soil, plants, animals, humans, and
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ecosystems as one linked together system. If
the soil is healthy, meaning it’s full of organic
matter and good microorganisms, then it
basically becomes the base for nutritious
harvests and better environmental conditions.
In other words, it’s like feeding the whole
network rather than only one part, ok.
2. Principle of Ecology
Organic agriculture leans on living ecological
systems and natural rhythms. It encourages
nutrient  recycling, the protection of
biodiversity, and the clever use of nearby
resources. Practices such as crop rotation,
composting, green manuring, and mixed
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cropping basically mirror processes you would
find in nature and that helps keep ecological

balance more steady.

3. Principle of Fairness

Organic farming supports fair relationships
among farmers, farm workers, buyers, and the
environment. It backs fair wages and safe
working settings, it also focuses on animal
wellbeing, and it pushes the responsible use of
natural resources not only for today but for
tomorrow as well.

4. Principle of Care

Organic agriculture should be managed in a
sort of precautionary and responsible manner,
to protect the wellbeing of ecosystems and
society. It tries to avoid too much reliance on
synthetic chemicals and genetically modified
organisms. That way the risks to biodiversity
and also human health are kept lower, in
practice not just on paper.

5. Soil as a Living System

A key idea in organic farming is that the soil
isn’t just “dirt”, it is a lively system that is
changing all the time. So management
methods are aimed at improving soil organic
matter, waking up microbial activity, and
keeping nutrient cycling balanced, so fertility
lasts over the long term.

6. Recycling of Organic Resources

Crop residues, animal manures, compost, and
other farm wastes are put back into the soil.
This reduces outside inputs, and it also helps
nutrients get used more efficiently.

7. Biodiversity Conservation

Organic farming promotes diversity at the
genetic level, species level, and even at the
ecosystem level through crop diversification,
agroforestry, cover crops, and protecting
habitats. These actions improve resilience, and
they support natural pest regulation, almost
like an extra layer of protection.
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8. Sustainability and Resource
Conservation

The end game with organic farming is to bring
forth safe, and nutritious food while at the
same time conserving soil, water, energy and
biodiversity, and keeping environmental
pollution to the minimum. It’s like you aim for
better yield but also for less harm, overall.
Organic Farming Practices for Soil
Management

In organic farming there’s a collection of eco-
friendly methods used to keep, and even boost,
soil health. Crop rotation is usually the big
one, you grow different crops one after another
S0 nutrient use stays balanced and pest, and
disease cycles get interrupted. When
leguminous crops are in the rotation, they fix
atmospheric nitrogen and the soil gets enriched
in a rather natural way. Green manuring, using
crops like dhaincha and sunhemp, adds
organic matter too, and also helps nutrients
become easier to access. Then there’s
farmyard manure, compost and vermicompost,
which can raise soil organic carbon, boost
microbial activity, and support soil structure.
Cover crops and mulching act as a shield for
the soil, they reduce erosion, help conserve
moisture and they also push weeds back a bit.
Biofertilizers such as Rhizobium and
phosphate-solubilizing ~ bacteria  improve
nutrient uptake, almost like an invisible lift for
plants.

Conservation tillage also matters
because it cuts down on soil disturbance and
helps preserve the beneficial organisms that
are already there. Recycling crop residues,
plus blending livestock integration, further
strengthens nutrient cycling, even when the
seasons shift. Basically, all these choices,
taken together, make soil fertility stronger,
improve water-holding capacity, and raise
biological activity, so the whole agricultural
system stays sustainable and productive for a
long run... even if things get a little uncertain.
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Role of Organic Amendments and
Biofertilizers

Organic amendments and biofertilizers have
this crucial role in making the soil more fertile,
and keeping crop production steady, especially
in organic farming systems. You can think of
organic amendments like farmyard manure,
compost, vermicompost, green manures, crop
residues and sometimes biochar as slow,
almost steady “helpers” that bring both macro-
and micronutrients, not all at once but in a
balanced way. They also build up soil organic
carbon, raise cation exchange capacity, and
generally improve soil structure and moisture
holding, which helps in dry spells and makes
roots work better. On top of that, these
materials ~ kick  start the  beneficial
microorganism activity, so decomposition
speeds up, and nutrient mineralization kind of
follows along.

Biofertilizers, in a simpler sense, are
preparations with beneficial microorganisms
that make nutrients more available and support
plant growth. For example Rhizobium can
form symbiotic associations with legumes,
fixing atmospheric nitrogen in a kind of
“partner agreement” way. Azotobacter and
Azospirillum do nitrogen fixation too, mainly
in non-legume crops. Then phosphate-
solubilizing bacteria (PSB) convert insoluble
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phosphorus into forms the plants can actually
use. Arbuscular mycorrhizal fungi help with
phosphorus uptake and also improve water
absorption, and plant growth-promoting
rhizobacteria (PGPR) help the roots develop
better and handle stress, like heat or drought, a
little more comfortably.

When organic amendments and
biofertilizers are used together, the results
show up in several ways, nutrient cycling
improves, microbial biomass increases, and
soil enzyme activity tends to go up. Because of
that, farmers can reduce the reliance on
chemical fertilizers, which is usually the goal
in organic settings. In the end this combined or
integrated approach supports soil physical,
chemical and biological qualities at the same
time, giving healthier soils, better nutrient-use
efficiency, and long-term farming
sustainability.

Impact on soil physical , chemical, and
biological properties

Organic farming practices have a big and sort
of deep effect on soil physical chemical, and
also biological attributes, and it tends to
support healthier soil, plus longer term
farming stability. It’s not only about inputs,
it’s also about how the whole system sort of
settles into a better rhythm over years.

Physical Properties
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Organic amendments like compost , farmyard
manure, and crop residues helps the soil build
more stable aggregate kind of “clumps” that
stay put. As a result bulk density goes down
and compaction becomes less of a thing, while
porosity, aeration, infiltration, and water
holding capacity go up. Mulching and cover
crops then shield the soil surface from erosion
and temperature swings, so roots get a calmer
environment to grow in.

Chemical Properties

Organic farming boosts soil organic carbon
and then it supplies key nutrients step by step,
including nitrogen, phosphorus, potassium,
and micronutrients. Over time it can raise
cation exchange capacity, help buffer the soil
pH, and also cut down nutrient losses through
leaching. Because nutrient release is slow and
more synchronized, nutrient use efficiency
improves and soil fertility stays more
balanced, long term.

Biological Properties

Adding organic materials tends to feed the
living parts of soil, so microbial biomass
increases along with enzyme activity, and the
populations of helpful organisms bacteria |,
fungi, actinomycetes, and earthworms also
rise. Biofertilizers such as Rhizobium or
mycorrhizal fungi support nutrient turnover
and help roots develop stronger. When
biodiversity increases, decomposition
improves too, disease pressure can drop, and
the system becomes more resistant to
environmental stress.

Challenges and Future Prospects

Even with so many advantages, sustainable
soil management via organic farming brings a
few hurdles that are not so simple. In practice
organic systems can demand more labor and a
wider management toolkit, for instance
compost preparation, weed control and
nutrient recycling, all of that takes time. Then
there is the awkward transition period when
going from conventional to organic, where
crop yields might drop for a while, basically
because soil biological processes are adjusting.
Add in the fact that quality organic inputs and
biofertilizers can be hard to get , plus
Copyright © May, 2026; Agrospheres
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certification systems are sometimes weak or
simply not there enough, and markets may be
distant or unfair. In some places farmers also
don’t have the technical know-how or
institutional backup, so the organic plan stays
on paper instead of in the field.

Still, the future prospects look quite
bright. Consumer demand for safe and
chemical free food keeps rising, and people are
paying more attention to soil degradation.
Policy support is also pushing things forward,
so adoption is accelerating in many areas. New
methods in composting technology, microbial
inoculants, digital advisory platforms, and
precision organic agriculture are helping boost
productivity while using inputs more
efficiently. Organic farming, when it’s
combined with climate smart agriculture,
conservation agriculture, and agroforestry,
creates extra possibilities to improve soil
carbon sequestration, biodiversity, and overall
resilience to climate change. If research
continues, extension services keep working,
certification support grows, and markets
develop steadily, organic farming will likely
become even more central for restoring soil
health and supporting sustainable agricultural
development.

CONCLUSION
Sustainable soil management, via organic
farming is a pretty effective way to keep soil
fertility steady, protect environmental quality,
and support long term  agricultural
productivity. In practice, when farmers use
compost, farmyard manure, green manures,
crop residues, cover crops, mulching, and bio
fertilizers, the soil tends to get a better feel and
function. You see improvements in soil
structure, nutrient availability, water holding
capacity, and microbial activity. In other
words, these actions help rebuild the physical,
chemical and biological side of the soil, while
also lowering reliance on synthetic fertilizers
and pesticides. Even so, there are still
obstacles like higher labor demand and
certification limits, but more awareness, plus

some technological advancement are slowly
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widening adoption. So organic farming can
work as a sensible route toward resilient
agriculture, better food security, conservation
of natural resources, and sustainable
development, for the next generations to come.
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