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Practices in India and its role towards the
Sustainability: A Review
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Abstract: India's agricultural landscape is a mosaic of traditional wisdom and modern innovations. India’s agricultural sector,
deeply rooted in centuries-old traditions and knowledge systems, plays a vital role not only in feeding its vast population but also
in shaping rural livelihoods and the national economy. As the country faces increasing pressure from climate change,
environmental degradation, and a growing population, there is an urgent need to adopt and promote sustainable farming
practices. This review paper examines the diverse farming practices prevalent in India and their implications for environmental,
economic, and social sustainability. We analyze traditional and modern practices, highlighting their impacts on soil health, water
resources, biodiversity, and climate resilience. The focus is on analyzing how these practices contribute to ecological
sustainability, economic viability, and social inclusion. It alsodiscusses the opportunities and obstacles in adopting sustainable
agricultural practices across India's varied agroclimatic zones, considering the role of government policies, technological
advancements, and community participation. Furthermore, the paper emphasizes the importance of integrating traditional
knowledge with scientific advancements to build a resilient agricultural system. The paper aims to provide a comprehensive
overview of the current state of farming in India and pathways towards a more sustainable agricultural future.
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I. INTRODUCTION

Agriculture has been the backbone of the Indian economy for centuries, supporting livelihoods for a massive portion of the
population and contributing to the national GDP. Agriculture in India is not merely an economic activity but a way of life, deeply
intertwined with cultural traditions and ecological systems.The uniqueness of traditional agriculture is its eco-logically benign
nature, public acceptability, environmental and economic feasibility (Wezel et al.2009). Over time, farming practices in India have
evolved, influenced by factors such as population growth, technological advancements, and the need for increased food production.
With over 60% of the population dependent on agriculture, the sector faces challenges such as climate change, soil degradation, and
water scarcity.Climate change has seriously weakened agricultural productivity and increased the number of hungry people from 40
to 170 million (Altieri et al. 2015). Sustainable farming practices are essential to address these issues and ensure food security for
future generations.

Il. OBJECTIVES

1) To analyze the prevalent farming practices in India, evaluating their impact on the environmental, economic, and social
dimensions of sustainability.

2) To identify the role of traditional agricultural knowledge and its integration with modern scientific techniques in enhancing
sustainable agriculture.

3) To assess the existing policy frameworks and institutional support mechanisms that influence the adoption of sustainable
farming methods.

4) To identify the challenges and opportunities for promoting sustainable agricultural development in India.

I1l. FARMING PRACTICES
India’s agricultural practices reflect its diverse geography, climate zones, cultural traditions, and evolving economic needs. Farming
methods in India range from time-tested indigenous systems to modern scientific innovations. Understanding these practices is
essential to evaluating their role in sustainable development.Farming practices in India are diverse and vary significantly across
different regions due to variations in climate, soil, topography, and socio-economic factors. Here is a broad overview:
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1) Traditional Farming: Relies on age-old practices and Indigenous knowledge. It uses natural inputs like cow dung, compost, and
plant-based pesticides and emphasizes crop rotation, mixed cropping, and intercropping.Examples: Shifting cultivation in the
Northeast, terrace farming in hilly areas.

2) Subsistence Farming:It Focuses on producing enough food to feed the farmer's family, with little surplus for sale. It is
characterized by small landholdings and the use of family labor. It relays on traditional methods and low-input agriculture and
more predominant in many parts of India, especially among small and marginal farmers.

3) Intensive Farming:Aims to maximize crop yields using high inputs such as fertilizers, pesticides, and irrigation. It involves the
use of high-yielding varieties of seeds and modern machinery. Practiced in regions with assured irrigation, such as Punjab,
Haryana, and parts of the Indo-Gangetic Plain.

4) Commercial Farming:Focuses on producing crops for sale in the market, often on a large scale. Involves the use of modern
technologies and management practices. Examples: Plantation agriculture (tea, coffee, rubber), horticulture, and large-scale
grain production.

5) E.Organic Farming:Avoids the use of synthetic inputs and relies on natural methods.Emphasizes soil health, biodiversity, and
ecological balance. It is growing in popularity due to increasing demand for organic produce. and promoted by government
initiatives and NGOs.

6) Dryland Farming:Practiced in arid and semi-arid regions with low rainfall. Mainly focus on water conservation techniques such
as drought-resistant crops, rainwater harvesting, and soil moisture management.Important in states like Rajasthan, Gujarat, and
parts of Maharashtra.

7) Plantation Farming:Involves cultivating cash crops on a large scale, typically on estates. It requires significant investments in
infrastructure and management.Examples: Tea, coffee, rubber, and spices.

But broadly the farming practices arecategorized intwo types:

Fig 1

IV. TRADITIONAL FARMING PRACTICES

A. Organic Compost based Agriculture:

Organic composting is a process of microbiologicaldegradation and recycling of waste into FYM which is anon-polluting and
environment-friendly method of wastemanagement. It is effective in managing a large amount ofagriculture waste generated after
harvesting (Singh andSingh 2017). Compostable waste of industrial effluent andagricultural run-offs are mixed with organic
pollutants like pesticides,petroleum, and other pollutants. This compostable wastegets decomposed with the help of microbes and
changesinto simple organic mineral forms, which is taken up byplants as a nutrient (Ren et al. 2018).1t is a cornerstone of organic
farming, emphasizing sustainability and minimizing reliance on synthetic inputs.
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B. Agroforestry based agriculture:

Agroforestry practices diversify the cropping system atfarm or landscape level in which tree-integrated cultivation isperformed. The
planted tree species may be fruit or fodder, depending upon the requirement of the farmers. Theintercropping of trees along with
crops is one of the ancient practices as its origin is considered to the beginningof agriculture and animal husbandry (Oelbermann et
al.2004).The tree species of agroforestry system supports the societal, economic, and environmental requirements of the local
people by supplying food, fuel and fodder.Tree species such as Eucalyptus cauriana, Dalbergia sissoo and Populus spp. are highly
preferable species in agroforestry.

C. Mixed Cropping Agricultural Practices:

Biologically diverse agroecosystem is more protective towards the natural and anthropogenic threats with large production. When
crop diversity is maintained, it helps to expand the soil nutrient balance and regulates natural defense against pest and extreme
weather (Thrupp 2002; Scherr and McNeely 2008). Intercropping is the practice in which two or more species or genotypes grow
together at the same time and same field (Brooker et al. 2015). According to cultivation practices, intercropping is known with
different names such as relay intercropping, where the second crop is cultivated before the earlier crop matures, and strip
intercropping, in which two crops are grown together in strips (Brooker et al. 2015).The mixed cropping is also known as
polyculture, co-cultivation andintercropping. It is performed in traditional cultivation, where subsistence agriculture is dominated
with minimal mechanization.

D. Crop- rotation agricultural practices:

Crop rotation is a sequence of cultivation in which two distinct categories of the crop are cultivated after a cyclic rotation, for
instance cultivation of cereal and legume. It is a traditional practice which is effective in the control of weeds, pests and diseases.
Rotation assists nutrient restoration of the field after cultivation of large demanding monocrop and diversifies the field with high net
production (Gaudin et al. 2015). The sequence of rotation may be crop—crop or crop—animal depending upon circumstances. The
crop—crop rotation is a traditional practice, while crop—animal rotation is emerging as a climate-smart approach like rice—fish
cultivation.

E. Home Gardening:

It is the piece of land that is located nearer to the households and dominated by a closely layered canopy of different woody and
non-wood plants with the integration of domestic animals (Peyre et al.2006). Despite the reservoir of vegetables, home gardens are
also known for depository of native diversity of fruits, ornamental and medicinal plants (Blancas et al. 2010; Parraet al. 2012). The
tropical region is well known for home gardening, where trees and horticulture practices are performed together. Home garden
optimally uses soil nutrients in a multi-dimensional way for sustainable yields of different crops for additional revenue.

V. MODERN FARMING PRACTICES

Modern farming practices are a set of advanced techniques and technologies employed in agriculture to enhance productivity,

efficiency, and profitability. They represent a shift from traditional, labor-intensive methods to more industrialized and

technologically driven approaches. The core idea is to maximize output while minimizing input through scientific advancements.

1) Hydroponics: This is a method of growing plants without soil, using mineral nutrient solutions in a water-based environment.
Plant roots are submerged in the nutrient-rich solution, which provides them with the essentials for growth.

2) Aquaponics: This is a system that combines hydroponics with aquaculture (raising fish). The nutrient-rich water from fish tanks
is used to feed plants in a hydroponic system, and the plants, in turn, filter the water, which is then returned to the fish. It is a
symbiotic and sustainable system.

3) Aeroponics: In this system, plant roots are suspended in the air, and a nutrient-rich solution is sprayed or misted onto them.
This provides the roots with ample oxygen, promoting rapid growth.

4) Vertical Farming: This practice involves growing crops in vertically stacked layers or structures, often in controlled indoor
environments. It maximizes space utilization and allows for year-round production.

5) Precision Farming: This involves using technology like GPS, sensors, and data analytics to optimize inputs such as fertilizers
and water, tailoring them to specific field conditions.This uses technology to fine-tune farming practices. Like GPS-guided
machineryfor accurate planting, fertilizing, and harvesting, Sensors to monitor soil conditions, weather, and crop health and
Data analyticsto make informed decisions about irrigation, pest control, and resource management.
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VI. INTEGRATING TRADITIONAL AND MODERN APPROACHES
Sustainable agriculture in India is most effective when it leverages the strengths of both traditional and modern practices. While
traditional farming offers ecological balance and Indigenous knowledge systems, modern techniques provide technological
advancements and efficiency. The integration of these two domains can lead to more resilient, productive, and sustainable
agricultural systems.
1) Traditional Practices offer: Biodiversity conservation, Soil health management through organic inputs, Climate resilience via
diverse and hardy crop varieties, Low input costs and farmer self-reliance.
2) Modern Practices contribute: Precision agriculture and mechanization, Scientific pest and disease management, Improved
yields through HYV (High Yielding Varieties), Data-driven decision-making.
Combining these practices allows for location-specific, adaptive farming that honors cultural knowledge while embracing
innovation.
VII.INTEGRATION STRATEGIES
1) Agroforestry with Drip Irrigation: Combining tree cultivation with efficient water management systems to enhance productivity
and sustainability.
2) Revival of Indigenous Crop Varieties: Efforts to reintroduce native crops like kala cotton, integrating traditional knowledge
with modern agricultural practices.
3) Community-Based Water Management: Leveraging traditional water harvesting.
4) Adding Value to Traditional Crops through Modern Processing and Marketing:Using new techniques to transform and sell these
crops in a way that increases their economic worth.
Table 1:Case Studies of Successful Integration

Case Studies Traditional Element Modern Element Impact
Agroforestry with Drip | Growingmultipurpose | Use of drip | Increased productivity, better water
Irrigation trees alongside crops. | irrigation and | management, and carbon sequestration.
moisture sensors. Techniques alongside modern irrigation
systems for optimal water use.
Kala Cotton Revival in | Indigenous rain-fed | Organic Promoted biodiversity and farmer
Gujarat cotton variety | certification, supply | income while supporting sustainable
requiring minimal | chain development, | textile production.
inputs. and market linkage
through fashion
brands.
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A. Benefits of Integration

Enhanced Soil Fertility: Combining organic practices with modern inputs to maintain and improve soil health, Increased
Biodiversity:Promoting a variety of crops and livestock to enhance ecosystem resilience, Economic Viability: Diversifying income
sources through integrated farming systems and Climate Resilience: Bybuilding systems that can withstand and adapt to changing
climatic conditions.

B. Challenges to Integration

1) Lack of formal documentation and scientific validation of traditional knowledge.
2) Skepticism or lack of awareness among farmers about modern technologies.

3) Inadequate infrastructure to scale hybrid models at the village or district level.

C. Way Forward

Development of knowledge-sharing platforms to bridge gaps between generations and disciplines and Policies that incentivize
holistic models (e.g., integrated pest management, mixed cropping with smart irrigation).

Integrating traditional and modern farming approaches is not just a compromise, it is a constructive collaboration. It ensures
sustainability, inclusivity, and adaptability in India's agricultural systems. With proper support, this hybrid model can serve as a
blueprint for global sustainable farming efforts.

VIII.  GOVERNMENT INITIATIVES PROMOTING SUSTAINABLE AGRICULTURE

The Indian government has launched several initiatives to promote sustainable agriculture, including:

1) National Mission on Sustainable Agriculture (NMSA): Focuses on integrated farmingcombining traditional resource
conservation with modern techniques, water use efficiency, soil health management, and rainfed area development.

2) Sub-mission on Agroforestry (SMAF): Aims to promote tree integration in farming systems.

3) Pradhan Mantri Krishi Sinchai Yojana (PMKSY): Focuses on improving water use efficiency through micro-irrigation and
other measures.

4) Mission Organic Value Chain Development for Northeastern Region (MOVCDNER): Promotes organic farming in the
Northeastern states.

5) ICAR and state agricultural universities promote participatory research that involves farmer knowledge alongside scientific
input.

6) NGOs and startups are facilitating grassroots innovations by digitizing traditional wisdom and merging it with Agritech
solutions.

IX. CHALLENGES TO THE ADOPTION OF SUSTAINABLE FARMING PRACTICES

Despite the benefits, the widespread adoption of sustainable farming practices in India faces several challenges:

1) Lack of Awareness and Education: Many farmers are not fully aware of the benefits and methods of sustainable agriculture.

2) Limited Access to Resources and Credit: Transitioning to sustainable practices may require initial investments in new input and
techniques which small and marginal farmers may struggle to afford.

3) Inadequate Infrastructure: Lack of proper storage, transportation, and market linkages for sustainably produced goods can
discourage farmers.

4) Climate Change Impacts: Erratic weather patterns, water scarcity, and increased pest and disease pressure pose significant
challenges to all farming systems, including sustainable ones.

5) Policy and Market Constraints: Inconsistent implementation of supportive policies and the lack of well-organized markets for
sustainable produce can hinder adoption.

6) High Labor Demand: Some sustainable practices can be more labor-intensive.

7) Time for Results: Sustainable agriculture often requires a longer time to show significant positive impacts compared to
conventional methods.

8) Potential Initial Yield Reduction: Some farmers may be hesitant to switch due to concerns about a temporarydip in yield during
the transition.
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X. THE WAY FORWARD: TOWARDS A SUSTAINABLE AGRICULTURAL FUTURE

Transitioning towards sustainable agriculture in India requires a multi-pronged approach:

1) Enhancing Farmer Education and Awareness: Providing training and resources to educate farmers about the benefits and
practices of sustainable agriculture.

2) Improving Access to Credit and Inputs: Facilitating financial support and the availability of organic fertilizers, biopesticides,
and other sustainable inputs.

3) Strengthening Infrastructure and Markets: Investing in storage, transportation, and market infrastructure to support the value
chain for sustainable produce.

4) Promoting Research and Innovation: Supporting research to develop climate-resilient and resource-efficient sustainable
farming technologies.

5) Developing Supportive Policies: Implementing consistent and effective policies that incentivize the adoption of sustainable
practices.

6) Fostering Community Participation: Encouraging farmer-led initiatives and knowledge sharing.

7) Leveraging Technology: Utilizing Al, remote sensing, and 10T to optimize resource use and monitor crop health in sustainable
systems.

X1l. CONCLUSION

Indian agriculture stands at a critical juncture. While conventional practices have ensured food security, their long-term
sustainability is increasingly questioned. Embracing a wider adoption of sustainable farming practices is essential to ensure
environmental protection, economic viability for farmers, and social well-being. In charting a sustainable agricultural future for
India, this review reveals that a balanced approach is paramount. Rather than viewing traditional practices and modern technologies
as mutually exclusive, their strategic integration offers a pathway to address the complex interplay of environmental, economic, and
social sustainability. The wealth of Indigenous knowledge, when synergized with scientific advancements, can enhance resource
efficiency, bolster resilience, and ensure equitable outcomes.By addressing the challenges and leveraging the opportunities through
concerted efforts from the government, research institutions, civil society, and the farmers themselves, India can pave the way for a
resilient and sustainable agricultural future. India's agricultural future lies in its ability to forge a path that honors its past while
embracing innovation for a more resilient and sustainable tomorrow."
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