JANA NEXUS: JOURNAL OF AGRICULTURAL, VETERINARY AND

ENVIRONMENTAL SCIENCES

ISSN(O): 3139-0765
Journal Homepage: www. jananexusaves.com

JN:JAVES, Volume 02, Issue 02 February, 2026, 02(02
| RESEARCH ARTICLE

Article DOI: 10.21474/JNAVES01/119
DOI URL: http://dx.doi.org/10.21474/JNAVES01/119

ORGANIC FARMING AND FOOD SECURITY: OPPORTUNITIES, CHALLENGES, AND
FUTURE DIRECTIONS FOR SUSTAINABLE AGRICULTURE

Sofia Hernandez?, Peter Mwangi? and Hiroshi Tanaka3
1. Department of Sustainable Agriculture.

2. Independent Researcher.
3. Department of Agricultural Sciences.

Corresponding Author: Sofia Hernandez

| ABSTRACT

Organic farming has gained increasing global attention as a sustainable agricultural approach that minimizes environmental
impacts while promoting soil health, biodiversity conservation, and food safety. Rising concerns regarding climate change,
environmental degradation, and excessive dependence on synthetic fertilizers and pesticides have encouraged the adoption of
organic farming systems worldwide.
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Abstract:-

Organic farming has gained increasing global attention as a sustainable agricultural approach that minimizes environmental
impacts while promoting soil health, biodiversity conservation, and food safety. Rising concerns regarding climate change,
environmental degradation, and excessive dependence on synthetic fertilizers and pesticides have encouraged the adoption of
organic farming systems worldwide. At the same time, growing populations and increasing food demand have intensified
discussions regarding the capacity of organic agriculture to contribute to global food security. This review examines the
principles of organic farming, its contributions to sustainable agriculture, impacts on food security, environmental benefits,
economic implications, challenges, and future prospects. The review highlights the need for integrated policies, research, and
technological innovations to strengthen the role of organic farming in achieving sustainable food systems.

Introduction:-

Agriculture plays a vital role in ensuring food security and supporting economic development. However, conventional
agricultural systems have increasingly been associated with environmental concerns, including soil degradation, water
pollution, biodiversity loss, and greenhouse gas emissions. Organic farming has emerged as an alternative production system
that emphasizes ecological balance, resource conservation, and sustainable land management. Organic agriculture avoids or
significantly limits the use of synthetic fertilizers, pesticides, growth regulators, and genetically modified organisms. As global
food demand continues to rise, questions remain regarding the ability of organic farming systems to meet future food
requirements while maintaining environmental sustainability.
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Concept and Principles of Organic Farming:-
Organic farming is based on ecological principles that promote healthy soils, healthy ecosystems, and healthy communities.

The core principles include:-

* Health

* Ecology

* Fairness

* Care

Organic agriculture seeks to enhance natural biological processes while minimizing external chemical inputs.

Major practices include:-
* Crop rotation

» Compost application
 Green manuring

* Biological pest control

* Mixed farming systems

Historical Development of Organic Agriculture:-
The modern organic farming movement emerged during the early twentieth century as a response to increasing
industrialization of agriculture.

Important pioneers include:-

* Sir Albert Howard

* Rudolf Steiner

« J.I. Rodale

Over time, organic farming evolved into a globally recognized agricultural system supported by certification standards and
international organizations.

Organic Farming and Food Security:-
Food security exists when all people have access to sufficient, safe, and nutritious food at all times.

Organic farming contributes to food security through:-

* Sustainable food production

* Improved soil fertility

* Enhanced ecosystem services

* Reduced environmental degradation

Although yields may sometimes be lower than intensive conventional systems, long-term sustainability benefits can contribute
positively to food security.

Soil Health Benefits of Organic Farming:-
Healthy soils are fundamental to sustainable agricultural production.

Organic farming improves soil quality through:-

* Increased organic matter

* Enhanced microbial activity

* Improved nutrient cycling

* Better soil structure

* Reduced erosion

Organic amendments such as compost and manure improve soil fertility and water retention capacity.

Biodiversity Conservation:-
Organic farms generally support higher levels of biodiversity compared to conventional farming systems.

Benefits include:-

« Greater pollinator population

* Increased beneficial insects

* Enhanced soil biodiversity

* Improved wildlife habitats

Biodiversity contributes to ecosystem stability and agricultural resilience.
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Environmental Benefits:-

Reduced Chemical Pollution:-

Organic systems minimize contamination of:-
* Soil

» Water resources

* Food products

Climate Change Mitigation:-

Organic farming may contribute to climate mitigation through:-
* Carbon sequestration

* Reduced fossil fuel use

* Improved soil carbon storage

Water Conservation:-
Improved soil structure enhances water infiltration and retention, reducing irrigation requirements.

Economic Aspects of Organic Farming:-
Organic farming presents both opportunities and challenges for producers.

Potential benefits include:-

* Premium market prices

* Increased consumer demand

* Diversified farm income

* Reduced dependence on external inputs

However, transition costs and certification requirements may create financial barriers.

Organic Crop Production Systems:-Successful organic crop production depends on integrated management practices.

Important strategies include:-

* Crop diversification

* Cover cropping

* Intercropping

* Green manures

* Organic fertilization

These approaches improve productivity while maintaining ecological balance.

Organic Livestock Production:-

Organic livestock systems emphasize:-

» Animal welfare

* Natural feeding practices

* Reduced antibiotic use

* Qutdoor access

Benefits include improved animal health and reduced environmental impacts.

Challenges Facing Organic Agriculture:-Despite its advantages, organic farming faces several challenges.
Yield Limitations:-Organic yields may be lower under certain conditions, particularly during transition periods.

Pest and Disease Management:-Limited access to synthetic pesticides requires effective biological and cultural control
strategies.

Certification Costs:-Certification procedures may be expensive for small-scale farmers.
Market Access:-Organic producers often face challenges in accessing profitable markets.

Organic Farming and Climate Resilience:-Organic farming systems can improve resilience to climate-related stresses.
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Advantages include:-

+ Enhanced soil moisture retention

* Greater biodiversity

* Reduced erosion

* Improved ecosystem stability

These characteristics help farms adapt to changing environmental conditions.

Technological Innovations in Organic Agriculture:-Emerging technologies are supporting organic production systems.

Examples include:-

* Precision farming tools

* Soil monitoring technologies

* Remote sensing

* Biological pest management systems

* Digital farm management platforms

Technology can improve efficiency while maintaining organic principles.

Policy and Institutional Support:-Government policies play a crucial role in promoting organic agriculture.

Key support measures include:-

* Research funding

« Certification assistance

» Farmer training programs

» Market development initiatives

* Organic standards enforcement

Strong institutional frameworks encourage wider adoption of organic practices.

Future Prospects:-

Future development of organic farming will depend on:-

* Continued research

* Improved technologies

¢ Consumer awareness

» Market expansion

* Climate adaptation strategies

Integration of scientific innovation with ecological principles may further strengthen organic agriculture's contribution to
sustainable food systems.

Conclusion:-

Organic farming represents an important approach for achieving sustainable agriculture and supporting long-term food
security. Through improved soil health, biodiversity conservation, reduced environmental pollution, and enhanced ecosystem
services, organic farming offers significant environmental and social benefits. Although challenges related to productivity,
certification, and market access remain, continued technological innovation and supportive policy frameworks can improve the
effectiveness and adoption of organic systems. As global concerns regarding sustainability and climate change intensify,
organic agriculture is likely to play an increasingly important role in future food production systems.
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