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I. INTRODUCTION 

Agriculture is crucial to India's economy, particularly in rural areas such as Cooch Behar. The region 

is predominantly agricultural, with rice, jute, maize, oilseeds, and vegetables as the primary crops. 

Agriculture serves as the foundation of India's rural economy and is crucial for guaranteeing food 

security, creating jobs, and fostering socio-economic advancement.  

Agriculture in India is a vital economic sector that employs over 40% of the workforce and 

contributes roughly 17–18% to the national GDP. India ranks second globally in farm output, leading 

the world in the production of milk, pulses, and spices, and serving as a major producer of rice, 

wheat, and cotton. 

Agriculture is the backbone of India's economy, generating roughly 14% to 16% of the national GDP 

and employing over 40% to 50% of the total workforce. It ensures domestic food security for over 

1.4 billion people and supplies essential raw materials to major domestic industries, including 

textiles, dairy, and food processing.  

Sustainable agriculture is a farming method that meets current food and fibre needs without harming 

the environment or reducing the ability of future generations to meet their needs.  

Sustainable agriculture emphasises techniques that conserve natural resources while ensuring 

economic sustainability. The fundamental components of sustainable agriculture encompass soil 

vitality, water conservation, biodiversity, reduced chemical use, and the integration of renewable 

energy. 
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ABSTRACT 

Sustainable agricultural progress is crucial for ensuring food 

security, strengthening rural economies, conserving natural 

resources, and addressing the escalating challenges of climate 

change in India. Agriculture remains a crucial component of the 

Indian economy, offering work and sustenance to a substantial 

segment of the rural populace. Nonetheless, the industry faces 

numerous obstacles, including soil degradation, water shortages, 

declining soil fertility, overreliance on chemical inputs, climate 

variability, fragmented land ownership, and limited access to 

modern technologies and markets. This paper presents a review 

study on Sustainable Agricultural Development in India.  
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Sustainable agricultural development refers to farming practices that meet the present needs of the 

population while protecting natural resources and ensuring that future generations can continue to 

produce food. In India, sustainable agriculture involves promoting efficient use of water and land, 

maintaining soil fertility, reducing excessive dependence on chemical fertilisers and pesticides, 

conserving biodiversity, encouraging organic and climate-resilient farming, and improving farmers’ 

incomes. 

The adoption of sustainable agricultural practices is essential for achieving a balance between 

economic growth, environmental protection, and social well-being. Government initiatives, 

technological innovations, improved irrigation systems, renewable energy, crop diversification, and 

greater farmer awareness can contribute significantly to this transition. Sustainable agricultural 

development can therefore help India strengthen food security, improve rural livelihoods, protect the 

environment, and build a more resilient agricultural sector for the future. 

Core Principles 

• Resource Efficiency: Applying renewable resources wisely and reducing waste. 

• Environmental Protection: Safeguarding biodiversity and soil health. 

• Economic Viability: Ensuring long-term profits and stable incomes for farmers. 

• Social Responsibility: Promoting fair working conditions and community well-being.  

Farmers today are facing growing pressure from climate change, rising input costs, and degradation 

of natural resources. Supporting farmers so that they have a sustainable income from farming is 

requisite to achieve the goal of Sustainable agriculture. 

II.      REVIEW OF RELATED LITERATURE 

A Review of Literature (ROL) is a systematic summary, analysis, and evaluation of existing 

research, books, articles, and other scholarly sources related to a specific topic. It helps researchers 

understand what has already been studied, identify gaps in knowledge, and justify the need for their 

own research. 

Importance of a Review of Literature 

• Provides a strong foundation for the research.  

• Helps interpret research findings in the context of previous studies.  

• Increases the credibility and significance of the study. 

Richard, I.E. (2024). Sustainable agriculture is widely acknowledged as a crucial remedy for the 

intertwined issues of food security and environmental preservation. This research examines the 

effects of sustainable agriculture methods by evaluating five real-world case studies and conducting 

interviews with key stakeholders. The case studies examine many global instances: organic farming 

in Sikkim, India; agroforestry in Brazil's Amazon; precision agriculture in Iowa, USA; urban 

agriculture in Nairobi, Kenya; and regenerative grazing systems in New South Wales, Australia. 

Each case study illustrates distinct approaches to sustainable agriculture, emphasising the many 

circumstances under which they can be used and the range of results they might yield. This research 
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utilised a qualitative methodology to thoroughly explore the experiences and viewpoints of 

practitioners involved in sustainable agriculture. Interviews with participants provided significant 

insights into the advantages and challenges of adopting sustainable practices, particularly regarding 

food security and environmental impacts. In Sikkim, the shift to organic farming has improved soil 

health and increased crop yields, hence enhancing food security in the region. Brazil's agroforestry 

initiatives have rejuvenated degraded lands, ensuring a consistent food supply and safeguarding 

biodiversity. In Iowa, precision agriculture technologies have allowed farmers to enhance resource 

utilisation, boost productivity, and mitigate environmental deterioration. The thematic analysis 

revealed multiple repeating motifs in both the case studies and interviews. This encompasses the 

adoption of sustainable practices, their effects on food security, the environmental benefits of these 

practices, implementation challenges, and the significance of community and government support. 

The findings indicate that although sustainable agriculture possesses considerable promise for 

improving food security and fostering environmental conservation, substantial obstacles persist. 

These obstacles encompass substantial initial expenses, insufficient technical expertise, and the 

necessity for enhanced policy backing and community involvement. The success of sustainable 

agriculture is directly linked to soil health, biodiversity, and climatic resilience, which are essential 

for food production and environmental sustainability. The research emphasises the significance of 

collaboration and knowledge exchange among farmers, policymakers, and stakeholders. Community 

efforts and cooperative programmes are essential for addressing difficulties and advancing 

sustainable agriculture methods. Government measures, including subsidies, training initiatives, and 

infrastructure improvements, are crucial for promoting the widespread adoption of sustainable 

practices. Simultaneously, personal experiences and narrative techniques were shown to be effective 

tools for conveying knowledge and motivating others to adopt sustainable practices.  

Kumar, R.K. et al. (2024). Agricultural biotechnology has transformed farming methods in India, 

markedly improving productivity, sustainability, and socioeconomic welfare. This analysis focuses 

on significant developments regarding their impact on crop yields, disease and pest resistance, 

climatic resilience, and environmental sustainability. These advancements encompass biofertilizers, 

gene-editing technologies, and genetically modified (GM) crops, with a primary focus on the 

utilisation of GM crops. Nevertheless, various case studies from diverse regions demonstrate that 

cotton has led to significant increases in production, reductions in pesticide use, and improvements in 

farmers' incomes. Crop resistance and traits may be enhanced by precise genetic alterations enabled 

by CRISPR and other gene-editing technologies. Biofertilizers and biopesticides promote sustainable 

agriculture practices by improving soil health and reducing reliance on chemical inputs. Distinct 

examples of the socioeconomic advantages of biotechnology include enhanced farmer profitability, 

job creation in the biotech industry, and rural development through improved infrastructure and 

community-oriented activities. Public sentiment, legal limitations, and the need for extensive training 

and capacity development pose several persistent hurdles. To effectively utilise agricultural 

biotechnology, it is imperative to address these issues through transparent communication, updated 

legal frameworks, and sustained investment in research and development. The significant influence 

of biotechnology on Indian agriculture underscores the imperative of integrating it into sustainable, 

http://www.ijamsr.com/


Vol 8, Issue 12, 2025   Impact Factor: 8.535    DOI: https://doi.org/10.31426/ijamsr.2025.8.12.8968 

           

 

 
       IJAMSR  8 (12)                   December 2025                  www.ijamsr.com                      225 

 

International Journal of  

Advanced Multidisciplinary Scientific Research (IJAMSR) ISSN:2581-4281 

environmentally friendly farming practices to support food security, economic development, and 

environmental conservation. The agricultural sector in India will ultimately benefit from 

biotechnology innovations that can enhance productivity, mitigate the impacts of climate change, and 

promote rural prosperity. 

Azizi, B. (2023). This study aims to investigate the emergence and implementation of sustainable 

agriculture, emphasising the novel health risks for workers in the agricultural and food processing 

sectors, and to assess the pivotal role of agricultural extension and education in realising sustainable 

agricultural practices. This study employs an extensive analysis of the current literature on 

sustainable agriculture, agricultural extension, and the Green Revolution. The study examines the 

relationships among agricultural output, environmental consequences, and socio-economic variables. 

It encompasses a thorough analysis of case studies and theoretical advancements in rural and 

agricultural development. The results indicate that the Green Revolution, although it markedly 

enhanced agricultural productivity, has also led to several environmental and socio-economic 

challenges. These encompass geographical and socio-economic disparities, health hazards from 

heightened chemical usage, and unsustainable energy consumption. Sustainable agriculture emerges 

as a solution to these challenges, prioritising reduced chemical inputs, ecological equilibrium, and 

energy efficiency. The research underscores the essential role of agricultural extension and education 

in advancing sustainable practices and mitigating emerging health concerns associated with 

conventional farming methods. The research indicates that sustainable agriculture is crucial for 

mitigating the environmental and socio-economic disadvantages of the Green Revolution. Efficient 

agricultural extension and education initiatives are essential for promoting sustainable agricultural 

practices, guaranteeing food security, and improving the quality of life for rural populations. 

Governmental backing and investment in research and education are essential to attain these 

objectives.  

Ndor, E. et al. (2020). The agricultural industry in Nigeria was historically a primary catalyst for the 

nation's economic advancement. A viable solution to each of these challenges is sustainable 

agriculture. This study will explore the consequences of sustainable agriculture and economic growth 

for the health care system and its effects on community and social life in Nigeria, as well as the 

relationship between sustainable agricultural development and economic growth. 

Sarkar, G. (2019). The concept that international integration constitutes the essence of "globalisation" 

(II). Globalisation accelerates agricultural expansion beyond local consumption, hence enhancing 

agriculture's role as a growth engine for low-income populations. This study examines the impact of 

globalisation on the agriculture of Uttar Dinajpur district. Statistical analysis was conducted using an MS 

Excel spreadsheet, while maps were generated utilising ArcGIS software (version 10.3.1). This paper 

analyses the impact of globalisation on agricultural growth rates, improved cropping regions, and 

expanded irrigated areas from 1981 to 2016, utilising secondary data.  

Behera, D.K. (2015). The enduring sustainability of agricultural growth in India will remain 

significantly impacted by the inclusive growth policy established during the eleventh five-year plan. 

An essential component of the inclusive growth approach is the enhancement of agriculture. Gujarat 
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has promoted inclusive agricultural development by emphasising the livestock and horticulture 

sectors to enhance farm income and sectoral growth, as indicated by a thorough analysis of Gujarat's 

and India's agricultural performance and associated growth.  

Siebrecht, N. (2020). Sustainable agriculture has been the focus of numerous studies and 

publications. Numerous publications advocate for sustainable agriculture and examine methods to 

achieve this objective. Studies also question the sustainability of agriculture. The implementation gap 

arises from several barriers that hinder or delay execution, encompassing theoretical, methodological, 

personal, and practical issues. This study discusses potential obstacles to the practical 

implementation of sustainable agriculture. Diverse strategies and actions are required to overcome 

obstacles and improve execution. This study aims to illustrate methods for bridging the 

implementation gap and mitigating or removing obstacles. Regrettably, there are no simple solutions 

owing to the complexity and diversity of the issues. A more complete approach that considers 

multiple issues and stakeholders is essential. Action areas encompass social and political support, 

education and capacity enhancement, evaluation and system improvement, and institutionalisation. 

Transdisciplinary collaboration among stakeholders is essential for implementing ideas and 

recommendations and improving implementation.  

Sharma, R. et al. (2014). They examined the evolution of innovation methods alongside the 

agricultural growth environment. Throughout history, individuals have devised numerous methods to 

decelerate the rate of progress. To confront and endure new challenges, we must devise innovative 

strategies. It recognises the importance of specific links and interactions in the transmission of 

information within dynamic social and biophysical systems. Consequently, innovation is perceived 

not merely as a discovery or a production but also as a social and economic process. A 

comprehensive approach to organising the generation and application of information has been shaped 

by the concept of innovation.  

Kiełbasa, B. et al. (2018). A study was conducted to reduce nitrogen losses on farms by employing 

more environmentally sustainable fertiliser application methods. This case study examines several 

farm management problems, focusing on sustainable agriculture and related tools. The study aimed 

to evaluate farmers' use of sustainable agricultural techniques and their comprehension of fertilisation 

and its elements. Their viewpoint and perspective were based on general knowledge rather than 

specialised expertise from an academic or professional degree. The farmers demonstrated their 

awareness that a wider implementation of sustainable agricultural practices remains necessary, 

despite the availability of novel or cost-effective methods for enhancing management in an 

ecologically conscious and sustainable manner. 

Hans, V.B. (2018). The primary goals of the new agenda for Indian agriculture should be to unify 

rural development and enhance agricultural systems. Ensuring justice and sustainability is 

increasingly vital as Indian agriculture transitions from traditional farming to modern agribusiness. 

Agriculture must adapt to meet the increasing demand, tackle poverty and malnutrition more 

effectively, and enhance ecological sustainability. It is a challenging yet feasible endeavour. This 

essay examines the challenges of producing sustainable agriculture. With an increasing number of 
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farmers adopting an open approach and the government implementing new initiatives, we anticipate 

favourable advancements. The study concludes that to foster overall growth and specifically 

sustainable agricultural development, it is essential to solve fundamental institutional, structural, and 

administrative challenges. 

Wang, Z. et al. (2022). A crucial element of the UN Sustainable Development Goals is sustainable 

agriculture. The findings indicate that Jiangsu Province's agricultural sustainable development is 

improving, and the disparities in development among prefecture-level cities are diminishing. The 

primary obstacles to sustainable agricultural expansion encompass production values in forestry, 

agriculture, animal husbandry, and fishery services, with farmers' per capita disposable income and 

additional concerns. 

Balo, S. & Mahata, D. (2022). They examined how "Climate Smart Agriculture" (CSA) is 

influenced by the imperatives of food security, demographic expansion, biofuel production, climate 

change adaptation, agricultural resources, oil prices, and food pricing. This study examines the 

concepts and theories that support community-based agriculture utilising the World Bank framework. 

The CSA asserts that although promoting a more effective multidisciplinary agricultural strategy, its 

principal objective is output, operating within a politically neutral framework. Depoliticising the 

global food system enhances the aims of existing policy while reducing obstacles to access, 

authority, and inequity. 

III.      SUSTAINABLE AGRICULTURAL DEVELOPMENT IN INDIA  

Sustainable agricultural development refers to the implementation of farming systems that provide 

adequate food and income for the current population while conserving natural resources for future 

generations. In India, agriculture is particularly crucial, as it sustains millions of livelihoods and 

faces challenges such as water scarcity, soil degradation, climate change, rising input costs, and 

unpredictable rainfall. Approximately 50% of India's net cultivated land relies on rainfall, making the 

effective management of soil and water crucial. 

Sustainable Agricultural Practices in India:  

• Organic and Natural Farming: Minimises reliance on artificial chemical inputs and 

promotes natural processes, agricultural diversification, and the reutilization of farm 

resources. India's National Mission on Natural Farming advocates these methodologies and 

seeks to enhance soil vitality, biodiversity, and climate resilience.  

• Micro-Irrigation: Drip and sprinkler irrigation can enhance water utilisation efficiency. The 

government's Per Drop More Crop initiative advocates for the effective utilisation of water.  

• Crop Diversification: Cultivating pulses, oilseeds, vegetables, and various crops in conjunction 

with primary cereals can enhance soil vitality, nutritional quality, and agricultural resilience.  

• Integrated Farming: Integrating crops with livestock, horticulture, aquaculture, or 

agroforestry enhances the utilisation of agricultural resources and can broaden farmers' 

revenue streams.  
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• Soil Conservation: Composting, mulching, crop remnants, cover crops, and judicious 

fertiliser application contribute to soil fertility preservation and erosion mitigation.  

• Agroforestry: Integrating trees with agricultural crops can yield supplementary revenue 

while enhancing biodiversity, preserving soil integrity, and facilitating carbon sequestration. 

Government Initiatives for Sustainable Agriculture:  

• National Mission for Sustainable Agriculture (NMSA): Promotes climate-resilient 

farming, soil health, and resource conservation. 

• Paramparagat Krishi Vikas Yojana (PKVY): Provides funding to support organic farming 

clusters nationwide. 

• Pradhan Mantri Krishi Sinchai Yojana (PMKSY): Encourages micro-irrigation under the 

goal of "Per Drop More Crop". 

IV.     CONCLUSION  

Despite considerable progress, several challenges continue to hinder sustainable agricultural 

development in India. These include small and fragmented landholdings, excessive dependence on 

groundwater and chemical inputs, soil degradation, water scarcity, climate variability, inadequate 

access to technology and finance, post-harvest losses, weak market linkages, and disparities in access 

to agricultural resources. Small and marginal farmers, who constitute a large proportion of the 

farming community, are particularly vulnerable to these constraints. In the current context, 

improving sustainable agriculture is essential to ensure food security in India, enhance farmers' 

welfare, and protect the environment. The journey ahead requires not only increasing food 

production but also safeguarding soil, water, biodiversity, and climatic resources. A combination of 

organic and scientific farming methods, efficient irrigation, crop diversification, agroforestry, 

cutting-edge technology, farmer education, and supportive government policies can enhance a more 

resilient and sustainable agricultural system in India.  
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