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Abstract

The widespread and indiscriminate use of synthetic fertilizers has contributed to the degradation of soil
quality, contamination of water resources, and disruption of beneficial soil microorganisms, ultimately
resulting in reduced soil fertility and increased crop vulnerability. In response to these challenges, organic
agriculture has emerged as a sustainable alternative that emphasizes the use of natural inputs, ecological
processes, and locally adapted management practices. By integrating organic amendments, biological
nutrient cycling, and biodiversity-based approaches, organic farming enhances soil structure, microbial
activity, and overall agroecosystem resilience. Furthermore, it reduces dependence on external chemical
inputs while promoting environmental sustainability and human health. With the growing global demand
for safe and sustainably produced food, organic agriculture offers a viable pathway toward long-term food
security and ecological balance. This review examines the fundamental principles and practices of organic
farming, with particular emphasis on its role in improving soil fertility and advancing food sustainability.
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1. Introduction

Modern agriculture has significantly increased global food production; however, its heavy reliance on
synthetic fertilizers, pesticides, and intensive land-use practices has resulted in serious environmental
consequences. These include soil degradation, nutrient imbalance, contamination of water bodies,
greenhouse gas emissions, and biodiversity loss. Such impacts threaten long-term agricultural productivity
and ecosystem stability, raising concerns about the sustainability of conventional farming systems. Recent
studies emphasize that continuous use of chemical inputs contributes to declining soil organic matter,
reduced microbial diversity, and increased environmental pollution, all of which undermine soil health
and resilience (Raj et al., 2024).

In response to these challenges, sustainable agriculture has emerged as a critical approach to ensuring food
security while preserving environmental integrity. Among its various forms, organic agriculture is widely
recognized as a viable and ecologically sound alternative. Organic farming systems avoid or minimize
synthetic inputs and instead rely on natural processes such as nutrient cycling, biological pest control, and
the use of organic amendments to maintain soil fertility and ecosystem balance. This approach aligns with
the principles of sustainability by integrating environmental health, economic viability, and social equity.
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Recent research (2019—present) provides substantial evidence supporting the benefits of organic farming
for soil fertility and food sustainability. For instance, long-term studies have shown that organic farming
significantly improves soil quality by increasing soil organic carbon, enhancing enzyme activity, and
promoting microbial diversity, which are essential for nutrient cycling and plant growth (Yongkang Wen,
et al., 2025). Similarly, findings indicate that organic systems enhance carbon sequestration and nitrogen
availability, contributing to improved soil fertility and climate resilience compared to conventional
practices (Chowdhury et al., 2025). The role of soil microorganisms, particularly arbuscular mycorrhizal
fungi, has also been highlighted, as organic farming promotes their abundance and ecological function,
thereby improving nutrient uptake and soil structure (Park et al., 2024).

In addition, comparative studies on farming systems reveal that organic and semi-organic practices can
positively influence soil fertility indices, biological activity (e.g., earthworm populations), and long-term
farm income, despite variations in yield performance. Organic inputs, such as compost and biofertilizers,
further contribute to improved soil physicochemical properties and crop productivity by enhancing
nutrient availability and soil structure (Hordofa Sigaye, 2024). These findings reinforce the role of organic
farming in restoring degraded soils and promoting sustainable agricultural systems.

Overall, organic agriculture offers a holistic approach to farming that not only addresses the environmental
drawbacks of conventional agriculture but also enhances soil fertility, biodiversity, and long-term
productivity. By fostering healthier soils and reducing ecological impacts, organic farming plays a crucial
role in achieving sustainable food systems in the face of growing global challenges such as climate change
and population growth. This article, therefore, examines the role of organic farming in promoting food
sustainability and soil fertility, focusing on its principles, practices, and documented benefits based on
recent scientific literature.

2. Methodology

2.1 Research Design

This study employed a qualitative narrative review design, which is appropriate for synthesizing and
interpreting existing knowledge on organic agriculture, particularly its role in food sustainability and soil
fertility. A narrative synthesis approach was selected because it allows the integration of findings from
diverse study types (e.g., experimental, observational, and review studies) and facilitates the identification
of common themes, patterns, and gaps in the literature. This design is widely used in agricultural and
environmental research where variability in methods and outcomes makes quantitative meta-analysis less
feasible.

2.2 Literature Search Strategy

A systematic and structured literature search was conducted across multiple academic databases, including
Google Scholar, ScienceDirect, SpringerLink, and ResearchGate. In addition, authoritative reports were
sourced from international organizations such as Food and Agriculture Organization, International
Federation of Organic Agriculture Movements, and World Health Organization.

The search utilized combinations of the following keywords: “organic agriculture,” “soil fertility,” “food
sustainability,” “biofertilizers,” “sustainable farming practices,” and “agroecology.” The search was
limited to peer-reviewed and credible publications written in English from 1999 to 2025 to ensure both
foundational and recent perspectives were included.

2.3 Inclusion and Exclusion Criteria

A set of predefined criteria was applied to ensure the relevance and quality of selected studies:
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Inclusion Criteria:

e Peer-reviewed journal articles, academic books, technical manuals, and official reports

o Studies focusing on organic agriculture, soil fertility management, and sustainable food systems

o Publications written in English between 1999 and 2025

Exclusion Criteria:

o Studies not directly related to organic farming or sustainability

e Non-English publications

e QGrey literature without verifiable authorship or institutional backing

These criteria ensured consistency and minimized bias in the selection process.

2.4 Data Gathering Procedure

The review followed a four-step process adapted from established review methodologies (e.g., PRISMA
framework): identification, screening, eligibility assessment, and inclusion.

1. Identification: Initial search results were collected from selected databases using defined keywords.
2. Screening: Titles and abstracts were reviewed to remove duplicates and irrelevant studies.

3. Eligibility: Full-text articles were assessed based on inclusion and exclusion criteria.

4. Inclusion: Final studies were selected for detailed analysis and synthesis.

Data were gathered entirely through secondary sources (online and digital databases) over a defined
review period. No direct human participants were involved.

2.5 Data Analysis Procedure

A thematic analysis approach was used to synthesize the collected data. Selected studies were categorized
into key themes, including:

1. principles of organic agriculture,

2. soil fertility management practices,

3. sustainability outcomes, and

4. comparisons with conventional farming systems.

Findings were analyzed based on consistency, frequency of evidence, and relevance to the research
objectives. Emphasis was placed on identifying patterns across studies and drawing evidence-based
conclusions. To ensure reliability, multiple sources were compared and cross-validated, while preference
was given to highly cited and peer-reviewed publications.

2.6 Quality Assessment

The quality and credibility of included studies were evaluated using the following criteria:

o Publication in reputable peer-reviewed journals

Citation frequency and research impact

Clarity and transparency of methodology

Credibility of the publishing institution (e.g., Food and Agriculture Organization, International
Federation of Organic Agriculture Movements)

2.7 Ethical Considerations

This study relied exclusively on secondary data from published sources, and therefore did not involve
human participants or require informed consent. However, ethical standards in research were strictly
observed by properly citing all sources, avoiding plagiarism, and accurately representing the findings of
original authors. All referenced materials were used solely for academic purposes.
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3. Results and Discussion

3.1 Principles and Practices of Organic Agriculture

Organic agriculture is founded on the four guiding principles of International Federation of Organic
Agriculture Movements—health, ecology, fairness, and care (IFOAM, 2003). These principles emphasize
the sustainability of ecosystems, the well-being of humans and animals, and ethical decision-making in
agricultural production. Organic farming avoids synthetic inputs and instead promotes natural ecological
processes that enhance environmental resilience. According to Food and Agriculture Organization (1999),
such practices contribute to biodiversity conservation and long-term soil productivity.

Common organic farming practices include crop rotation, intercropping, composting, green manuring,
biological pest control, and reduced tillage. These practices collectively improve soil structure, regulate
pests naturally, and enhance nutrient cycling. Supporting this, Reganold and Wachter (2016) found that
organic systems improve soil quality and ecosystem services more effectively than conventional systems.
Recent evidence also shows that organic farming enhances soil enzyme activity and microbial biomass,
which are essential indicators of soil health (Yongkang Wen, et al., 2025)

3.2 Soil Fertility Management in Organic Agriculture

Soil fertility in organic systems is maintained through the application of organic inputs such as compost,
animal manure, crop residues, and green manure. These materials increase soil organic matter, improve
soil structure, and enhance microbial diversity, which are essential for nutrient cycling (Parnes, 2013).
Biofertilizers, including nitrogen-fixing bacteria and phosphorus-solubilizing microorganisms, further
support plant nutrition and long-term soil productivity (Mishra et al., 2013).

Recent studies reinforce the effectiveness of these practices. A global meta-analysis reported that organic
amendments significantly improve soil physicochemical properties, including soil organic carbon,
nitrogen availability, and overall fertility (Chowdhury et al., 2025). Similarly, research indicates that
organic fertilizers enhance microbial activity and soil structure, resulting in improved crop productivity
(Hordofa Sigaye, 2024).

In addition, soil microorganisms such as arbuscular mycorrhizal fungi play a crucial role in nutrient uptake
and soil stability. Organic farming systems promote the abundance and diversity of these organisms,
thereby strengthening soil resilience and plant growth (Park et al., 2024). These findings highlight that
organic soil fertility management supports both immediate crop needs and long-term sustainability.

3.3 Contribution of Organic Agriculture to Food Sustainability

Organic agriculture contributes significantly to food sustainability by reducing dependence on synthetic
agrochemicals, improving soil health, and enhancing ecosystem services. According to Food and
Agriculture Organization (2015), organic systems help minimize environmental degradation while
promoting biodiversity and ecological balance.

Recent research further indicates that organic farming enhances carbon sequestration and reduces
greenhouse gas emissions, contributing to climate change mitigation (Chowdhury et al., 2025). Improved
soil health in organic systems also increases resilience to climate variability, ensuring more stable food
production over time.

Although organic farming is sometimes associated with lower yields, studies show that it is more resource-
efficient and sustainable in the long term. Reganold and Wachter (2016) argue that organic systems can
achieve comparable productivity while reducing environmental costs. Furthermore, organic agriculture
supports rural livelihoods by increasing employment opportunities and providing higher economic returns
through premium markets (FAO, 2015). These findings confirm that organic farming is a viable approach

[JFMR260272145 Volume 8, Issue 2, March-April 2026 4



http://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

to achieving sustainable food systems.

3.4 Comparison with Conventional Agriculture and Emerging Challenges

Compared to conventional agriculture, organic farming offers significant environmental advantages,
including improved soil fertility, enhanced biodiversity, and reduced chemical pollution. Conventional
systems, while often achieving higher short-term yields, tend to degrade soil quality and increase
environmental risks due to heavy reliance on synthetic inputs.

However, organic agriculture also faces several challenges. These include higher labor requirements,
limited access to organic markets, certification costs, and yield reductions during the transition period
(International Federation of Organic Agriculture Movements, 2003). These constraints can limit the
widespread adoption of organic farming, particularly in developing regions.

To address these issues, adaptive strategies are necessary. These include government support through
subsidies and incentives, farmer education and training, and the development of locally adapted organic
practices. Kristiansen et al. (2006) emphasize that organic farming systems must be tailored to specific
environmental and socio-economic conditions to ensure long-term success.

Overall, while organic agriculture presents certain limitations, its long-term benefits in terms of
sustainability, environmental protection, and soil health outweigh its challenges. With proper support and
innovation, organic farming can serve as a key strategy for sustainable agricultural development.

4. Conclusion

This study examined the role of organic agriculture in promoting food sustainability and soil fertility by
analyzing its principles, practices, and outcomes based on existing literature. The findings confirm that
organic agriculture, guided by the principles of International Federation of Organic Agriculture
Movements, provides a holistic framework for sustainable farming that integrates environmental health,
economic viability, and social equity.

In relation to the first objective, the study identified that organic agriculture is anchored on ecological
balance and responsible resource management, with practices such as crop rotation, composting, and
biological pest control playing a vital role in maintaining productive farming systems. These practices
were shown to enhance soil structure, biodiversity, and nutrient cycling.

Addressing the second objective, the findings revealed that soil fertility in organic systems is effectively
sustained through the use of organic inputs, including compost, manure, green manure, and biofertilizers.
These inputs improve soil organic matter, stimulate microbial activity, and enhance nutrient availability,
thereby ensuring long-term soil productivity and resilience.

With respect to the third objective, the study demonstrated that organic agriculture significantly
contributes to food sustainability. By reducing dependence on synthetic inputs and promoting ecosystem
services, organic farming supports environmental conservation, climate resilience, and sustainable food
production. Although yield variability remains a concern, evidence suggests that organic systems are more
resource-efficient and sustainable in the long term.

Finally, in line with the fourth objective, the study found that while organic agriculture offers clear
environmental and socio-economic benefits compared to conventional systems, it also faces challenges
such as labor intensity, limited market access, and transitional yield gaps. These constraints highlight the
need for supportive policies and adaptive strategies.

Overall, the study concludes that organic agriculture is a viable and sustainable approach to improving
soil fertility and achieving long-term food sustainability. Its successful implementation, however, depends
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on effective support systems, technological innovation, and context-specific adaptation.

5. Recommendations

Based on the findings of the study, the following recommendations are proposed to enhance the adoption
and effectiveness of organic agriculture:

First, governments and policymakers should develop and strengthen policy frameworks that promote
organic farming. This includes providing financial incentives, subsidies, and technical support to farmers,
particularly during the transition period from conventional to organic systems. Support from organizations
such as Food and Agriculture Organization and International Federation of Organic Agriculture
Movements can further enhance policy implementation and capacity-building initiatives.

Second, agricultural extension services and training programs should be expanded to equip farmers with
the necessary knowledge and skills in organic farming practices. Emphasis should be placed on soil
fertility management techniques such as composting, green manuring, and the application of biofertilizers
to ensure sustainable productivity.

Third, increased investment in research and development is essential to improve organic farming systems.
Future research should focus on developing region-specific organic practices, improving crop yields, and
advancing innovations in biofertilizer technology and soil management strategies.

Fourth, efforts should be made to strengthen market systems for organic products. This includes improving
certification processes, expanding market access, and developing efficient distribution channels to ensure
that farmers receive fair economic returns for their produce.

Fifth, collaboration among stakeholders, including government agencies, academic institutions, non-
governmental organizations, and international bodies, should be encouraged to promote knowledge
sharing and the dissemination of best practices. Building strong networks will help support smallholder
farmers and enhance the scalability of organic agriculture.

Finally, future studies are recommended to incorporate empirical or field-based research to further validate
the findings of this review and provide localized insights, particularly in developing countries such as
Philippines.
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