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ABSTRACT 

Sustainable agriculture is an important approach for meeting the increasing demand for food while protecting 

environmental resources and promoting human health. conventional agricultural practices can contribute to 

soil degradation, water contamination, biodiversity loss, excessive greenhouse-gas emissions, and exposure to 

pesticides and other agrochemicals. sustainable agriculture seeks to reduce these pressures through efficient 

resource use, soil conservation, integrated pest management, crop diversification, organic amendments, 

conservation tillage, responsible irrigation, agroforestry, and climate-smart farming. environmental health is 

closely connected with agricultural practices because the quality of soil, water, air, ecosystems, and food 

directly affects human and animal well-being. recent research indicates that practices such as crop rotation, 

mulching, improved nutrient management, conservation agriculture, and organic-matter management can 

improve soil structure, nutrient cycling, microbial activity, water retention, and agricultural resilience. ) 

agriculture can also contribute to climate-change mitigation by improving soil carbon storage, reducing 

unnecessary agricultural emissions, and increasing resource-use efficiency. at the same time, poorly managed 

fertilizers and pesticides may contaminate agricultural soils and water systems and create risks for ecosystems 

and human populations. this research examines the relationship between sustainable agricultural practices and 

environmental health, with particular attention to soil quality, water resources, biodiversity, agrochemical 

management, climate resilience, and human health. the study uses a qualitative review-based research 

approach to synthesize recent scientific literature and identify major environmental benefits, challenges, and 

opportunities associated with sustainable agriculture. the findings indicate that sustainable agricultural 

practices can support healthier ecosystems and more resilient food systems when they are appropriately 

adapted to local environmental and socioeconomic conditions. effective farmer education, technological 

sssinnovation, supportive policies, environmental monitoring, and responsible resource management are 

important for strengthening the transition toward sustainable agriculture. 

KEYWORDS: Sustainable agriculture, environmental health, soil health, water conservation, biodiversity, 

climate change, agrochemicals, conservation agriculture, food security, ecosystem sustainability. 

 INTRODUCTION 

pressures Agriculture is one of the most important human activities because it provides food, 

employment, income, raw materials, and essential ecosystem services. However, the 

expansion and intensification of agriculture have also created significant environmental. 

Increasing food demand, population growth, climate change, water scarcity, soil degradation, 

biodiversity loss, and pollution have created a need for agricultural systems that can maintain 

productivity without continuously degrading natural resources. Sustainable agriculture 

provides a framework for addressing these challenges by integrating environmental 

protection, economic viability, social well-being, and long-term food security. The Food and  
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Agriculture Organization describes sustainable agriculture as an approach that should meet 

present and future needs while maintaining environmental health and social and economic 

equityEnvironmental health is strongly connected with the way agricultural resources are 

managed. Soil is not simply a medium for growing crops; it is a living ecosystem containing 

microorganisms, organic matter, minerals, water, and biological communities that perform 

important ecological functions. Intensive tillage, monocropping, excessive fertilizer 

application, inappropriate irrigation, and uncontrolled pesticide use can Sharma, J., Thakur, 

P., Singh, K., & Gupta, N. (2024found that , reduce soil quality and disturb biological 

processes. Recent research emphasizes that soil health connects plant, animal, human, and 

ecosystem health, demonstrating that sustainable soil management is an important component 

of environmental health. Sustainable agricultural systems therefore focus on maintaining soil 

organic matter, improving nutrient cycling, protecting soil organisms, reducing erosion, and 

maintaining the physical and biological characteristics necessary for long-term agricultural 

productivity.Water resources represent another major connection between agriculture and 

environmental health. Irrigation is essential for agricultural production in many regions, but 

inefficient irrigation can cause water wastage, salinization, waterlogging, and depletion of 

groundwater resources. uy 

Agricultural chemicals are also important environmental-health concerns. Fertilizers are 

necessary for replacing nutrients removed by crops, but excessive or poorly managed 

application can contribute to nutrient losses, soil acidification, eutrophication, and 

greenhouse-gas emissionsv Hussain, I. (2026).. A 2024 review found that fertilizer and 

manure inputs can provide important benefits for soil health when appropriately managed, 

while also identifying the need for better understanding of how different nutrient inputs affect 

soil properties and carbon storageSimilarly, pesticide residues can move through soil, water, 

air, plants, animals, and food chains. Recent research identifies agrochemical pollution as a 

significant environmental-health concern and emphasizes strategies such as integrated pest 

management and reduction of unnecessary chemical useClimate change further increases the 

importance of sustainable agriculture. Rising temperatures, changing rainfall patterns, 

droughts, floods, heatwaves, and other extreme events can reduce crop productivity and 

increase agricultural risks. At the same time, agricultural activities can contribute to 

greenhouse-gas emissions. Sustainable agricultural practices can help address both sides of 

this relationship by improving soil carbon storage, reducing unnecessary inputs, conserving 

water, increasing biodiversity, and improving the resilience of agricultural ecosystems.  

 

Conservation agriculture, for example, generally emphasizes reduced soil disturbance, 

permanent soil cover, and crop rotation. Research on South Asian rice-wheat systems 

indicates that conservation agriculture can improve soil and water management and  



 
 
 
 
 

 

3 

BULLETIN OF ENVIRONMENTAL SCIENCE 

AND TECHNOLOGY 

VOL.1-NO.1-2026 

 

P ISSN: xxxx-xxx 

E ISSN: xxxx-xxx 

 
 

contribute to climate-change mitigationBiodiversity is another central component of 

environmental health. Agricultural landscapes with limited crop diversity can become more 

vulnerable to pests, diseases, soil degradation, and climate-related disturbances. In contrast, 

crop rotation, intercropping, agroforestry, cover crops, habitat protection, and integrated pest 

management can provide opportunities for greater biological diversity. 

The relationship between agriculture and human health is equally important. Agricultural 

workers may be exposed to pesticides, dust, contaminated water, and other occupational 

hazards. Communities can also be affected by environmental pollution originating from 

agricultural activities. Food safety may be affected by pesticide residues, heavy metals, 

microbial contamination, and other pollutants. The FAO's recent work on the hidden costs of 

agrifood systems emphasizes that agricultural and food systems can generate environmental, 

health, and social costs that are not always reflected in market prices) Sustainable agriculture 

can help reduce some of these risks by promoting safer production practices, responsible 

chemical management, healthy soils, clean water, and resilient food systems.Overall, 

sustainable agriculture should be understood as a comprehensive strategy rather than a single 

farming technique. It involves a combination of environmental conservation, technological 

innovation, farmer knowledge, economic planning, social participation, and appropriate 

policies. The evidence base includes research on soil health, water management, biodiversity, 

climate adaptation, nutrient management, conservation agriculture, and agroecological 

approaches. A recent evidence library has compiled meta-analytical research covering 

numerous agricultural practices and their effects on climate mitigation, soil health, . pollution, 

water use, nutrient cycling, biodiversity, and productivity) Therefore, examining sustainable 

agriculture through the broader perspective of environmental health is essential for 

developing food systems capable of supporting both human communities and ecological 

system. 

 RESEARCH OBJECTIVES 

1. environmental health, particularly with respect to soil quality, water resources, 

biodiversity, pollution reduction, and ecosystem stability. 

 

 

 

2. To analyze the environmental and health benefits of sustainable agricultural practices, 

including conservation agriculture, integrated pest management, crop diversification, 

efficient irrigation, organic nutrient management, and climate-smart farming. 
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3. To identify major challenges and opportunities for promoting sustainable agriculture, 

with particular attention to farmer awareness, technological innovation, environmental 

monitoring, policy support, and long-term resource conservation. 

 RESEARCH QUESTIONS 

1. How do sustainable agricultural practices influence environmental health and 

ecosystem sustainability? 

2. What environmental and human-health benefits can be associated with sustainable 

agricultural practices? 

3. What major challenges and opportunities affect the adoption of sustainable agriculture 

for long-term environmental protection? 

 LITERATURE REVIEW 

Sustainable agriculture has increasingly become an important research area because 

conventional agricultural intensification can create environmental pressures while sustainable 

approaches seek to maintain productivity and ecological stability. FAO emphasizes that 

sustainable food and agriculture should integrate environmental, social, and economic 

dimensions while supporting food security. Timilsina, R. R., Khosla, S., Rahut, D. B., Jena, 

P. R., & Sonobe, T. (2025).foundthat Current agricultural systems face challenges including 

climate change, natural-resource degradation, biodiversity loss, and increasing food 

demandThis literature suggests that sustainability requires a transition from narrowly 

productivity-oriented agriculture toward systems that consider the long-term condition of 

soil, water, ecosystems, farmers, and consumers Gaylord, B., & Gaines, S. D. 

(2000).expelment. Soil health is one of the most important themes in sustainable agriculture 

research. Soil provides physical support to plants, stores carbon, regulates water, cycles 

nutrients, and supports diverse microbial communities. Research published in 2024 

emphasizes the importance of integrating plant, soil, microbial, and human activities to 

improve soil health. Excessive dependence on synthetic agrochemicals and monoculture 

systems can negatively affect soil processes, whereas diversified cropping systems and 

improved soil management can support biological and chemical functions) Sustainable soil 

management therefore includes practices such as crop rotation, organic matter addition, 

mulching, reduced tillage, cover cropping, and balanced nutrient management.Recent 

evidence also supports the importance of appropriate agronomic management.  

These findings suggest that sustainable agriculture is most effective when multiple practices 

are integrated rather than implemented independentlyv Timilsina, R. R., Khosla, S., Rahut, D. 

B., Jena, P. R., & Sonobe, T. (2025)..explementedConservation agriculture has received 

considerable attention in relation to climate change and environmental health. Timilsina, R. 

R., Khosla, S., Rahut, D. B., Jena, P. R., & Sonobe, T. (2025). foundthatConservation 

agriculture generally emphasizes minimum soil disturbance, permanent soil cover, and crop  
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diversification or rotation. Research focusing on South Asian rice-wheat systems reports 

benefits including improved soil health, reduced erosion, improved nutrient-use efficiency, 

increased water-use efficiency, and potential -change mitigation through carbon sequestration 

and reduced emissions.) However, the literature also indicates that adoption may be affected 

by weed-management challenges, technological requirements, farmer knowledge, initial 

costs, and local environmental conditionsPesticide management is closely associated with 

environmental and public health Carswell, A. M., Willcock, S., Blackwell, M. S., Upadhayay, 

H. R., Harris, P., McAuliffe, G., ... & Collins, A. L. (2025explementeds. Agrochemicals can 

protect crops from pests and diseases, but inappropriate or excessive application may result in 

contamination of soil and water and exposure of non-target organisms. Recent research 

identifies agrochemical pollution as a serious environmental-health issue and discusses 

approaches including integrated pest management, reduction of unnecessary pesticide 

applications, and alternative farming systems) Integrated pest management is particularly 

relevant because it combines biological, cultural, physical, and carefully selected chemical 

control methods rather than depending exclusively on pesticides.Biodiversity is also 

important for agricultural sustainability. 

 Diverse agricultural systems can provide habitats for beneficial organisms, improve 

ecological functions, and contribute to resilience. Agroecological approaches seek to use 

ecological relationships among plants, soil organisms, insects, and other components of 

agroecosystems. Research published in npj Sustainable Agriculture highlights the importance 

of plant diversity and soil microbial ecology in developing more holistic approaches to crop 

healthThis literature supports the integration of biodiversity conservation with agricultural 

production.Agricultural pollution and environmental health are strongly interconnected. 

Fertilizers, pesticides, animal wastes, sediments, and other agricultural pollutants may enter 

water bodies and affect aquatic ecosystems. Contaminants may also remain in soil and enter 

food chains. Recent research on biological remediation highlights the potential of beneficial 

microorganisms, including plant-growth-promoting rhizobacteria, for addressing pesticide 

and heavy-metal contamination while supporting plant growth) Such approaches demonstrate 

how biotechnology may complement sustainable agriculture by reducing environmental 

contamination and restoring degraded soils.Climate resilience is another major theme in 

recent literature. Sustainable agriculture can contribute to both climate adaptation and  

mitigation through improved soil health, water conservation, biodiversity, efficient nutrient 

use, and carbon management. FAO emphasizes that healthy soils can contribute to resilient 

agrifood systems and climate responses, while sustainable food-system practices can support 

adaptation and emissions reduction. Consequently, sustainable agriculture is increasingly 

considered an important component ofclimate-resilient development. 

The literature also demonstrates that sustainable agriculture has economic and social 

dimensions. Farmers must be able to adopt sustainable practices without facing unacceptable  
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financial risks. Access to technology, credit, extension services, markets, education, and 

supportive government policies can influence adoption. Research on conservation agriculture 

in South Asia indicates that policy support, technical knowledge, incentives, and integrated 

management are important for wider implementation) Thus, environmental sustainability 

cannot be separated from the socioeconomic conditions under which agricultural decisions 

are made.Research ApproachThis study adopts a qualitative research approach based on a 

systematic narrative review of existing literature. The approach is appropriate because the 

study focuses on understanding the relationship between sustainable agriculture and 

environmental health rather than testing a single experimental treatment. Relevant academic 

literature, institutional reports, and recent scientific studies were examined to identify major 

themes related to soil health, water conservation, biodiversity, agrochemical management, 

climate change, agricultural pollution, food safety, and human health. Particular attention was 

given to recent literature published between 2023 and 2026 so that the discussion reflects 

contemporary developments in sustainable agriculture and environmental management. 

METHODOLOGY 

This study will use a descriptive research design to investigate the relationship between 

sustainable agriculture and environmental health. Data will be collected from farmers through 

structured questionnaires, interviews, and field observations. The questionnaire will focus on 

sustainable agricultural practices such as crop rotation, organic fertilizer use, efficient 

irrigation, soil conservation, integrated pest management, and reduction in chemical 

pesticides and fertilizers. Environmental health will be assessed by considering indicators 

such as soil quality, water pollution, biodiversity, agricultural waste, and air quality. Relevant 

secondary information will also be collected from research articles, government reports, 

agricultural publications, and other reliable sources. The collected quantitative data will be 

analyzed using frequencies, percentages, means, and other appropriate statistical methods, 

while qualitative information will be analyzed thematically. The findings will be used to 

determine how sustainable agricultural practices contribute to environmental protection and 

promote long-term agricultural and environmental health. 

 RESEARCH DESIGN 

The study uses a descriptive and thematic research design. Academic studies and credible 

institutional publications related to sustainable agriculture and environmental health were 

reviewed and organized according to major themes. These themes included sustainable soil 

management, conservation agriculture, nutrient management, water conservation, integrated 

pest management, biodiversity conservation, climate resilience, agrochemical pollution, and 

human health. The design allows evidence from different studies to be compared 

conceptually and synthesized into an overall understanding of sustainable agricultural  
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systems.The research design also emphasizes the identification of recurring findings, 

environmental benefits, challenges, and research gaps. Studies were considered particularly 

relevant when they addressed the relationship between agricultural practices and 

environmental outcomes. Reviews and evidence syntheses were used to understand broader 

patterns, while institutional sources such as FAO reports were used to provide wider policy 

and sustainability context.) 

 DATA ANALYSIS 

The collected literature was analyzed through thematic analysis. Information from selected 

studies was organized according to major environmental and health themes. The first theme 

concerned soil health, including soil organic matter, microbial activity, nutrient cycling, 

erosion, and soil structure. The second theme concerned water resources, including irrigation 

efficiency, agricultural runoff, contamination, and water conservation. The third theme 

focused on biodiversity and ecosystem health, while the fourth examined agrochemical use 

and pollution. Additional themes included climate-change adaptation, greenhouse-gas 

mitigation, food safety, and human health. The analysis compared findings across different 

studies to identify areas of agreement and differences. For example, recent literature 

consistently identifies crop rotation, appropriate nutrient management, organic matter 

management, and conservation agriculture as important strategies for improving soil 

conditionsAt the same time, the analysis recognized that outcomes may vary according to 

climate, soil type, farming system, crop type, available technology, and socioeconomic 

conditions. Therefore, the findings were interpreted in relation to the context reported in the 

literature rather than assuming that one sustainable practice will produce identical outcomes 

everywhere. 

 FINDINGS 

The analysis indicates that sustainable agriculture has strong potential to support 

environmental health through improved management of soil, water, biodiversity, nutrients, 

and agricultural chemicals. One major finding is that soil-health management is central to 

agricultural sustainability. Practices such as crop rotation, mulching, organic matter 

management, conservation tillage, and balanced nutrient application can improve soil 

structure, nutrient availability, microbial activity, and water retention. Healthy soils can also 

increase agricultural resilience by improving the capacity of farming systems to cope with 

drought, erosion, and other environmental stresses. A second major finding is that 

conservation agriculture can contribute to environmental protection and climate resilience. 

Evidence from South Asian rice-wheat systems indicates that reduced soil disturbance, soil 

cover, and crop rotation can improve soil and water management, reduce erosion, enhance 

nutrient efficiency, and contribute to carbon sequestration. However, the literature also  
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indicates that successful adoption requires appropriate machinery, farmer knowledge, weed-

management strategies, technical assistance, and supportive policies. A third finding concerns 

agrochemical management. Excessive or inappropriate fertilizer and pesticide use can create 

environmental risks through soil and water contamination and effects on non-target 

organisms. Sustainable agriculture can address these problems through integrated nutrient 

management, precision application, organic amendments, integrated pest management, 

biological control, and improved farmer education.  

 CONCLUSION 

Sustainable agriculture represents an important pathway for protecting environmental health 

while maintaining agricultural productivity and food security. The evidence reviewed in this 

study demonstrates that agriculture and environmental health are closely interconnected 

through soil, water, biodiversity, climate, pollution, and human-health pathways. 

Unsustainable agricultural practices can contribute to soil degradation, water pollution, 

biodiversity loss, excessive chemical exposure, and climate-related environmental pressures. 

In contrast, sustainable approaches can help maintain ecological functions while supporting 

agricultural production. The study particularly highlights the importance of soil-health 

management, conservation agriculture, crop diversification, responsible nutrient application, 

integrated pest management, efficient irrigation, organic matter management, and 

biodiversity conservation. Research indicates that these practices can improve soil quality, 

water-use efficiency, nutrient cycling, ecosystem functions, and climate resiliencSustainable 

agriculture should therefore be viewed as an integrated system in which agricultural 

productivity and environmental protection are considered together.The findings also 

demonstrate that sustainable agriculture has implications for human health. Agricultural 

pollution can affect water, soil, food, ecosystems, workers, and surrounding communities. 

Responsible management of fertilizers and pesticides can help reduce environmental 

contamination and potential health risks. At the same time, healthy soils, clean water, 

biodiversity, and resilient food systems contribute to broader environmental well-being. 

FAO's recent analyses emphasize that food systems generate both benefits and hidden 

environmental and health costs, reinforcing the importance of considering these effects in 

agricultural decision-making. In conclusion, achieving sustainable agriculture requires 

coordinated action among farmers, researchers, governments, environmental organizations, 

agricultural industries, and communities. 
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