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Soil biodiversity is the biological basis of a healthy, productive, and sustainable
agricultural ecosystem. Living soils, with diverse microorganisms and fauna, play a
crucial role in maintaining important ecosystem processes like nutrient cycling, organic
matter decomposition, soil aggregation, carbon sequestration, water regulation, and natural
pest and disease control. However, intensive agricultural systems, with high tillage, crop
monocultures, high chemical fertilizer and pesticide use, and crop residue removal, have
resulted in the deterioration of soil biological health. In this scenario, agricultural extension
systems have an important role to play in improving soil ecosystems through the
dissemination of scientific knowledge, increasing farmer awareness, improving technical
skills, and promoting the adoption of sustainable soil management practices. This paper
discusses the importance of soil biodiversity and living soils, the role of extension systems in
conserving soil life, and future strategies for incorporating soil biodiversity into sustainable
agricultural development.

Introduction

Soil is not a passive carrier but a dynamic and living system that sustains plants and
agricultural production. A gram of healthy soil can harbor billions of microorganisms and a
diverse range of soil fauna like nematodes, arthropods, insects, and earthworms. These
organisms interact with plant roots and organic matter to maintain key biological and
biochemical processes. Biodiversity in soil is thus fundamental to soil fertility, plant
nutrition, and sustainable ecosystems. Soil biological health has, however, been of relatively
less concern compared to physical and chemical aspects of soil. Intensive agriculture has led
to the loss of biodiversity in soil through repeated tillage, high use of agrochemicals, crop
monocultures, and the absence of organic matter recycling. This has led to a decrease in soil
fertility, an increase in pest and disease prevalence, and a reduced effectiveness of external
inputs. The agricultural extension service is an important linkage between scientific research
and the farm. Through awareness creation, technology transfer, and farmer engagement,
extension services are thus fundamental in reviving soil life and the idea of living soils for
sustainable agriculture.

Concept of Soil Biodiversity and Living Soils

Soil Biodiversity

Soil biodiversity is the diversity and variability of living organisms in the soil ecosystem and
their interactions with the surrounding physical and chemical environment. It includes
microorganisms representing bacteria, fungi, actinomycetes, algae; microfauna, which

Agri Frticles ISSN: 2582-9882 Page 1032

Ear de e de e e Ao de o O e Lo e O Ao Lo de O e Lo 0o e e Ae de G de e de G e e de dv Oe Ao 1o 1o de O e e Ao to de D dr de 1o 1o de dv O O


mailto:singhsaurabh01082000@gmail.com

parde de de de de Ao de Ao he Ao e Ae Ao Ao Ao e e A A e e A e A U U O O Or Up Ov dv dv dv g de de de Ao 1o e e dr Ov O de de de Ae Ae e e Or

Singh et al. (2026) Agri Articles, 06(01): 1032-1035 (JAN-FEB, 2026)

includes protozoa and nematodes; mesofauna, including mites and springtails; and
macrofauna, including earthworms, termites, and insects. All groups have their own
ecological role: bacteria and fungi, organic matter decomposition and release of nutrients;
mycorrhizal fungi, improvement of nutrient and water uptake; nematodes, regulation of
microbial populations; and earthworms, improvement of the soil structure and aeration. These
organisms collectively form complex soil food webs with the role of maintaining soil
productivity and ecological balance.

Living Soils

The living soil is biologically active, rich in microbial diversity, with substantial organic
matter, stable aggregates, efficient nutrient cycling, and resilience to biotic and abiotic
stresses. Such soils support plant growth biologically, with reduced synthetic inputs, while
enhancing ecosystem services. Living soils underpin sustainable, regenerative, and climate-
smart agriculture.

Soil Biodiversity: Importance

Soil biodiversity plays a multifunctional role in the aspects of sustainable farming practices:

1. Improved nutrient availability and uptake: Soil organisms convert organic and inorganic
nutrients to available forms, promoting efficient nutrient use by plants.

2. Improving the structure and water-penetrating capacity of soils: Biological activity
favorably influences aggregation and porosity, tending to increase and also root growth is
easier, thereby reducing erosion and runoff.

3. Suppression of soil-borne pests and diseases: Beneficial microorganisms compete with or
counteract pathogens, reducing disease incidence.

4. Carbon Sequestration and Climate Resilience: Soil life helps stabilize organic carbon,
mitigating climate change and increasing stress tolerance. Sustainable Soil Fertility and
Productivity: A diverse soil life maintains long-term soil health, stable yields, and system
resilience.

Extension Role in Promoting Soil Biodiversity

Awareness Creation and Education

One of the main roles of extension is to make farmers aware of the importance of living soil.
Through training, field days, farmer field schools, exhibitions, and mass media, extension
personnel make farmers aware of the importance of soil organisms and the long-term benefits
of living soils. Visual aids, success stories, and examples help in understanding and adopting.
Technology Transfer and Demonstrations

On-farm demonstrations are effective extension tools for demonstrating the benefits of soil
biodiversity-enhancing practices. Demonstrations on the use of organic amendments,
conservation tillage, cover crops, and diverse cropping systems help farmers see the benefits
of soil biodiversity-enhancing practices in improving soil health, crop growth, and yield
performance under actual field conditions.

Promotion of Sustainable Soil Management Practices

Extension services promote a range of practices that support soil biodiversity, including:

1. Use of farmyard manure, compost, vermicompost, and crop residues

2. Use of green manures and leguminous cover crops

3. Crop rotation, intercropping, and diverse farming systems

4. Reduced, minimum, and conservation tillage

5. Integrated Nutrient Management (INM) practices using organic and inorganic sources

6. Integrated Pest Management (IPM) practices using biological control

These practices provide a conducive environment for soil organisms and minimize ecological
footprints.

Capacity Building and Skill Development

Skill development training programs help farmers prepare and use biofertilizers,
biopesticides, composts, and microbial inoculants. Capacity building helps build farmer
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confidence, promotes local input production, and minimizes external chemical use. Extension
services also empower rural youth and women through bio-input entrepreneurship.

Soil Health Monitoring and Advisory Services

Extension services help farmers test soil and interpret soil health indicators, including
biological components such as microbial biomass and organic carbon. The Soil Health Card
scheme and digital advisory services help farmers make informed, site-specific decisions on
soil management practices that support soil biological health.

Role of Extension Institutions

Several institutions are involved in the promotion of soil biodiversity:

1. Krishi Vigyan Kendras (KVKSs): Frontline demonstrations, training, and extension
activities at the grassroots level.

2. State Agricultural Universities (SAUs): Research-extension interface and development of
soil biology education programs.

3. ICAR Institutes: Improvement, validation, and promotion of soil health technologies.

4. NGOs and FPOs: Community mobilization and promotion of collective action for
sustainable soil management practices.

5. Digital Extension Platforms: Mobile apps, SMS, and decision support systems for soil
health information dissemination.

Participatory Methods in Soil Biodiversity Conservation

Participatory extension methods can improve ownership and innovation by farmers. These
include Farmer Field Schools (FFS), participatory technology development (PTD), on-farm
trials, and farmer-led experimentation. Community-based activities such as composting units,
residue management schemes, and shared learning platforms can improve collective
responsibility for soil health.

Challenges Faced by Extension

Despite its significance, extension faces challenges in the promotion of soil biodiversity:
1. Lack of awareness and understanding of soil biology among farmers

2. Difficulty in demonstrating economic benefits

3. Resource limitations, lack of manpower, and training

4. Farmers' preference for rapid action chemical alternatives

5. Lack of standardized biological soil health indicators

Future Strategies for Extension

To improve the role of extension in soil biodiversity conservation, the following strategies are
required:

1. Inclusion of soil biodiversity and living soil principles in extension education programs

2. Use of ICT and digital technologies for personalized soil health advice

3. Advocacy of regenerative and climate-smart agriculture practices

4. Improvement of research-extension-farmer interfaces

5. Policy support and incentives for adoption of soil-friendly practices

Conclusion

Agricultural extension has a critical role in the transition of conventional and input-driven
agriculture to biologically oriented and sustainable agricultural systems. Through soil
biodiversity and living soils conservation, extension can help ensure long-term productivity,
sustainability, and climate resilience. Improved extension services, with support from
research, policy, and farmer engagement, are required for soil health restoration and
sustainable food security for future generations.
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