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Abstract 

Artificial Intelligence (AI) has emerged as a transformative force in agriculture, offering innovative solutions to enhance 

productivity and streamline marketing processes. In India, where agriculture is a cornerstone of the economy, AI's 

integration holds significant promise. This review of literature examines the current state of AI applications in Indian 

agriculture, focusing on their impact on production and marketing. Through an analysis of academic papers and secondary 

sources, the review highlights the benefits, challenges, and prospects of AI in this vital sector. 

 

Introduction 

Agriculture has been the backbone of the Indian economy for centuries, contributing significantly to its Gross Domestic 

Product (GDP) and providing employment to nearly half of the country’s workforce (World Bank, 2021). Despite this 

importance, the sector faces persistent challenges, including low productivity, unpredictable weather patterns, fragmented 

supply chains, inefficient resource management, and market volatility. Traditional farming methods, though deeply rooted 

in Indian agriculture, often fail to address these challenges effectively. The integration of Artificial Intelligence (AI) in 
agriculture presents an opportunity to revolutionize the sector by enabling data-driven decision-making, optimizing 

resource utilization, and enhancing market efficiency. 

 

Role of AI in Indian Agriculture 

AI encompasses machine learning, computer vision, big data analytics, and the Internet of Things (IoT), all of which have 
significant applications in agriculture. In India, AI is increasingly being employed for tasks such as crop monitoring, pest 

and disease detection, precision farming, yield prediction, automated irrigation, and market price forecasting (Mahibha & 

Balasubramanian, 2023). AI-powered solutions enable farmers to optimize their resources, improve productivity, and 

reduce environmental impact. 

The Indian government and private sector have been actively promoting AI adoption in agriculture. Initiatives such as the 

"Digital Agriculture Mission" and partnerships between agricultural technology startups and research institutions are 

playing a crucial role in driving AI-driven agricultural transformation (Ministry of Agriculture & Farmers Welfare, 2023). 

Companies like AgNext, CropIn, and Ninjacart have developed AI-based platforms that assist farmers in making informed 

decisions about crop selection, irrigation, fertilization, and market access (Sharma & Gupta, 2021). 

 

Challenges Faced by the Indian Agriculture Sector 

India’s agricultural sector has long been hindered by several structural and operational inefficiencies. Small and 

fragmented landholdings make it difficult for farmers to adopt modern technologies (Gupta et al., 2022). Limited access 
to credit, lack of awareness, and inadequate infrastructure further impede progress. Additionally, climate change has 

exacerbated the risks faced by farmers, with unpredictable monsoons, extreme temperatures, and frequent droughts leading 

to substantial yield losses (Saxena et al., 2020). 

Another major challenge is the lack of reliable market information. Indian farmers often rely on middlemen to sell their 

produce, which results in lower profit margins and price manipulation (Agarwal & Patel, 2022). Traditional market 

mechanisms do not provide real-time price forecasting, making it difficult for farmers to make informed selling decisions. 

AI-driven solutions have the potential to address these issues by improving market transparency and enabling direct 

farmer-to-consumer transactions. 

 

The Need for AI in Agricultural Production and Marketing 

AI can play a transformative role in both agricultural production and marketing by enhancing efficiency, reducing risks, 

and improving profitability. In production, AI-powered solutions such as precision agriculture and automated farming 

equipment can help optimize input use, monitor soil health, and improve irrigation efficiency (Strey, 2023). Machine 

learning models can analyze vast datasets to predict disease outbreaks, identify pest infestations, and recommend timely 
interventions, minimizing crop losses. 
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In agricultural marketing, AI-driven platforms can help farmers access real-time market information, forecast prices, and 

connect directly with buyers. This reduces reliance on intermediaries and enhances profit margins (Sharma & Gupta, 

2021). AI-based supply chain optimization ensures that agricultural products reach markets efficiently, reducing post- 

harvest losses and improving food security. 

 

Objectives of the Literature Review 

This literature review aims to explore the current landscape of AI applications in Indian agriculture, analyzing its impact 

on both production and marketing. Specifically, the review will: 

1. Examine the role of AI in precision farming, pest management, and yield prediction. 
2. Analyze how AI is transforming agricultural marketing, including price forecasting, supply chain optimization, and 

digital platforms. 
3. Identify key challenges in AI adoption and explore potential solutions. 

4. Assess future prospects and policy recommendations for AI-driven agricultural transformation. 

 

By synthesizing findings from academic papers and secondary sources, this review seeks to provide a comprehensive 

understanding of AI’s role in shaping the future of Indian agriculture. Given the rapid advancements in AI technology and 

the increasing focus on digital transformation, its integration into agriculture is not just a possibility but a necessity for 

ensuring food security, sustainability, and economic growth. 

 

Methodology 

To understand the impact of new age technology on the process and output in agricultural sector, an effort is made to 
analyse the existing studies inspired by PRISMA guidelines for systematic literature selection and analysis. 

 

Data Sources and Search Strategy 

Academic papers were retrieved from Scopus, Web of Science, IEEE Xplore, and Google Scholar using the keywords "AI 

in Indian Agriculture," "Machine Learning in Agriculture India," "AI in Precision Farming India," and "AI in Agriculture 

Marketing India". 

 

Inclusion and Exclusion Criteria 

 Included: 

o Peer-reviewed journal articles from 2015-2023. 

o Studies focused on AI applications in Indian agriculture. 

 Excluded: 

o Studies unrelated to AI in agriculture. 

o Research not specific to India. 

Findings 

AI in Agriculture 

Artificial Intelligence (AI) is transforming agriculture globally, and India is no exception. The integration of AI into 

farming practices addresses critical challenges such as low productivity, erratic climate patterns, resource mismanagement, 

and inefficient market systems. AI-driven innovations, including machine learning, computer vision, robotics, and 
predictive analytics, are helping Indian farmers make data-driven decisions that enhance efficiency and sustainability. 

The application of AI in agriculture can be broadly classified into two major areas: agricultural production and agricultural 

marketing. In production, AI plays a crucial role in precision farming, pest and disease management, and yield prediction. 

In marketing, AI contributes to market price forecasting, supply chain optimization, and digital platforms for agricultural 

trade. 

 

AI in Agricultural Production 

AI-driven technologies are improving agricultural productivity by optimizing input usage, reducing risks, and increasing 

efficiency. Some of the major AI applications in production include: 

 

Precision Agriculture 

Precision agriculture, also known as smart farming, involves AI-driven tools that help farmers monitor and manage crops 

with a high degree of accuracy. These tools use data from satellite imagery, sensors, and drones to analyze soil conditions, 

crop health, and weather patterns. 



Journal for ReAttach Therapy and Developmental Diversities 
eISSN: 2589-7799 
2023 July; 6(7s): 1364-1370 

1366 https://jrtdd.com 

 

 

 AI-powered IoT-based smart sensors track soil moisture levels, enabling precise irrigation and reducing water 

wastage (Garg et al., 2021). 

 Drones equipped with AI-enabled cameras capture real-time images of crop fields, helping farmers identify stress 

conditions early and optimize the use of fertilizers and pesticides (Khare & Phadke, 2021). 

 Machine learning models analyze historical weather data to provide customized recommendations for sowing, 

irrigation, and harvesting, minimizing risks due to unpredictable climate conditions (World Economic Forum, 2023). 

A field study in Telangana using AI-led precision farming techniques led to a 21% increase in chili yields and a 9% 

reduction in pesticide usage (World Economic Forum, 2023). This demonstrates how AI enhances productivity while 

promoting sustainable farming practices. 

 

Pest and Disease Management 

AI has become a crucial tool in early pest and disease detection, helping farmers minimize crop losses and reduce reliance 

on chemical treatments. Traditional methods of identifying plant diseases and pest infestations are time-consuming and 

often inaccurate. AI-based image recognition and deep learning models have significantly improved this process. 

 The Plantix mobile application, powered by AI, allows farmers to upload images of their crops and receive instant 

diagnoses of diseases and pests (Strey, 2023). 

 AI models analyze historical disease outbreak patterns and predict potential pest infestations, allowing farmers to take 

preventive measures before outbreaks occur (Mahibha & Balasubramanian, 2023). 

 AI-integrated drones and robotic systems detect and target pest-affected areas with precision spraying, reducing the 

excessive use of pesticides (Khare & Phadke, 2021). 

These AI-driven pest management techniques ensure healthier crops, improved yield quality, and reduced environmental 
impact. 

 

Yield Prediction 
Accurate yield prediction is critical for farmers to plan their agricultural activities effectively. AI-powered prediction 

models use historical crop data, weather conditions, and soil characteristics to estimate potential yields. 

 AI-based models have achieved up to 90% accuracy in crop yield forecasting, providing valuable insights for farmers 

and policymakers (Mahibha & Balasubramanian, 2023). 

 Predictive analytics help governments and agribusinesses allocate resources efficiently, preventing food shortages and 

minimizing post-harvest losses (Saxena et al., 2020). 

 AI-driven real-time satellite monitoring allows early intervention if a crop's health deteriorates, ensuring optimal yield 
outcomes (Agarwal & Patel, 2022). 

The use of AI in yield prediction enhances food security, stabilizes market supply, and reduces uncertainty for farmers. 

 

AI in Agricultural Marketing 

Beyond production, AI has a significant impact on agricultural marketing and supply chain efficiency. Farmers in India 

often face challenges such as price fluctuations, lack of real-time market information, and inefficient supply chains. AI- 

driven solutions help bridge these gaps by improving market price forecasting, optimizing distribution networks, and 

facilitating digital trade platforms. 

 

Market Price Forecasting 
One of the biggest challenges for Indian farmers is price volatility. AI-powered predictive analytics use historical pricing 
data, demand-supply trends, and economic indicators to forecast market prices. 

 AI models provide real-time price predictions, allowing farmers to decide the best time to sell their produce (Saxena 

et al., 2020). 

 Farmers using AI-based price forecasting tools have reported higher profits and reduced income uncertainty, as they 

can avoid distress sales during price drops. 

 AI-driven dynamic pricing systems help agribusinesses stabilize market fluctuations by adjusting supply based on 
forecasted demand (Sharma & Gupta, 2021). 

By enabling better financial planning, AI-driven price forecasting contributes to economic stability and improved 

livelihoods for farmers. 

 

Supply Chain Optimization 

AI is revolutionizing agricultural supply chains by improving logistics, reducing post-harvest losses, and ensuring faster 

delivery of produce. 
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 AI algorithms optimize transportation routes, ensuring that perishable goods reach markets in the shortest time possible 

(Agarwal & Patel, 2022). 

 AI-powered inventory management systems track storage conditions and notify farmers of optimal storage durations, 

reducing wastage. 

 Studies indicate that AI-driven logistics management has reduced post-harvest losses by 15% in India (Agarwal & Patel, 

2022). 

By streamlining supply chains, AI improves efficiency, transparency, and profitability in agricultural trade. 

 

Digital Platforms and E-Commerce 

AI-enabled digital platforms are transforming how farmers connect with buyers, access financial services, and participate 

in online markets. 

 AI-powered e-commerce platforms allow farmers to sell their produce directly to consumers, eliminating middlemen 

and ensuring fair pricing (Sharma & Gupta, 2021). 

 AI-driven chatbots and virtual assistants provide farmers with real-time advisory services, helping them make informed 

decisions (Didwania et al., 2023). 

 AI-integrated blockchain systems enhance traceability and transparency in agricultural transactions, building trust 

among consumers and retailers (Darapaneni et al., 2022). 

By digitizing agricultural trade, AI empowers farmers with greater market access and financial independence. The 

adoption of AI in Indian agriculture has the potential to transform both production and marketing systems. AI-driven 

precision farming enhances resource efficiency, AI-powered pest and disease management improves crop health, and AI- 

based yield prediction ensures food security. Meanwhile, AI applications in market price forecasting, supply chain 

management, and digital trade empower farmers with greater economic stability. 
Despite these advantages, challenges such as high implementation costs, lack of awareness, and digital literacy gaps 

remain significant barriers to AI adoption (Gupta et al., 2022). Continued investments in infrastructure, government 

policies, and AI training programs are essential for scaling up AI applications in Indian agriculture. 

In the coming years, the expansion of AI-driven agritech startups, public-private partnerships, and government initiatives 

will play a crucial role in shaping the future of AI in Indian agriculture. The effective deployment of AI technologies will 

not only improve productivity and profitability for farmers but also contribute to sustainable and resilient food systems in 

India. 🚜🌾 

Table 1: Summary of Reviewed Literature on AI in Indian Agriculture 

Author(s) & 

Year 
Focus Area Methodology Key Findings Implications 

Precision 

Agriculture and 

Crop Monitoring 

    

 

 

 

Garg et al. (2021) 

 

 

Precision 

Agriculture 

Systems 

 

 

Review of IoT 

and Machine 

Learning 

Applications 

Integration of IoT 

and Machine 

Learning 

enhances   data 

collection   and 

analysis for 

precision 

farming. 

Improved 

decision- 

making in 

irrigation and 

fertilization 

leads to 

increased crop 

yields. 

 

 

Khare & Phadke 

(2021) 

 

 

Automated Crop 

Surveillance 

 

Development 

of Computer 

Vision-Based 

System 

AI-driven 

surveillance 

systems 

effectively 

monitor crop 

fields and detect 

anomalies. 

Automation 

reduces 

manual labor 

and enhances 

crop 

protection. 

Pest and Disease 

Management 
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Author(s) & 

Year 
Focus Area Methodology Key Findings Implications 

 

 

Mahibha & 

Balasubramanian 

(2023) 

 

 

AI in Agriculture 

Information 

Systems 

 

 

Review of AI 

Applications 

 

AI technologies 

assist in early 

detection of plant 

diseases and pest 

infestations. 

Timely 

interventions 

reduce crop 

losses and 
reliance on 

chemical 

treatments. 

Market Price 

Forecasting and 

Supply Chain 

Optimization 

    

 

 

 

Saxena et al. 

(2020) 

 

 

 

Market Price 

Forecasting 

 

 

Predictive 

Analytics on 

Market Data 

 

AI models 

accurately 

forecast market 

prices, reducing 
income volatility 

for farmers. 

Enables 

farmers to 

make informed 

selling 

decisions and 
plan crop 

cycles 

effectively. 

 

 

Agarwal & Patel 

(2022) 

 

 

Supply Chain 

Optimization 

 

AI-Driven 

Logistics 

Analysis 

AI applications 

streamline supply 

chains, reducing 

post-harvest 

losses by up to 
15%. 

Enhances 

distribution 

efficiency and 

profitability for 
farmers. 

Digital Platforms 

and Farmer 

Support Systems 

    

 

 

 

Didwania et al. 

(2023) 

 

 

 

AI-Powered Farmer 

Query Resolution 

 

 

Development 

of Large 

Language 

Models 

AI  models 

effectively 

automate 

responses    to 

farmer queries, 

providing 

immediate  and 

relevant 

information. 

 

Improves 

access to 

agricultural 

knowledge, 

especially in 

regions lacking 

expert support. 

 

 

 

Darapaneni et al. 

(2022) 

 

 

 

Interactive Bots for 

Farmers 

 

 

 

Development 

of NLP-Based 

Chatbot 

AI-driven 

chatbots offer 

real-time 

assistance  to 

farmers, 

addressing 

common 

agricultural 
inquiries. 

 

Enhances 

farmer 

engagement 

and access to 

information 

through digital 

platforms. 

Challenges and 

Adoption of AI in 

Agriculture 
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Author(s) & 

Year 
Focus Area Methodology Key Findings Implications 

 

 

 

Gupta et al. 

(2022) 

 

 

 

Barriers to AI 

Adoption 

 

 

 

Survey-Based 

Research 

High 

implementation 

costs and lack of 

technical 

expertise hinder 

AI adoption 

among 

smallholder 

farmers. 

Highlights the 

need for 

government 

support, 

subsidies, and 

training 

programs to 
facilitate AI 

integration. 

Government 

Initiatives and 

Policy 

Frameworks 

    

 

 

Ministry of 

Agriculture & 

Farmers Welfare 

(2023) 

 

 

 

Digital Agriculture 

Mission 

 

 

 

Policy Review 

Government 

initiatives 

promote AI 
adoption through 

public-private 

partnerships and 

infrastructure 

development. 

Encourages 

innovation and 

investment in 
AI 

technologies 

within the 

agricultural 

sector. 

 

Challenges in AI Adoption 

High Implementation Costs 

The adoption of AI technologies often requires significant investment in hardware, software, and training. For small and 

marginal farmers, who constitute a large portion of India's agricultural community, these costs can be prohibitive. Studies 

highlight that the high initial investment is a major barrier to AI adoption in Indian agriculture (Gupta et al., 2022). 

To mitigate this challenge, collaborative models involving government subsidies, public-private partnerships, and 

community-based initiatives are being explored. 

 

Limited Digital Literacy 

A lack of digital literacy among farmers hampers the effective use of AI tools. Many farmers are unfamiliar with advanced 

technologies, and there is a need for comprehensive training programs to bridge this gap. Research emphasizes the 

importance of educational initiatives to enhance digital skills among the farming community (Patil et al., 2023). 

 

Data Privacy and Infrastructure Constraints 

The successful deployment of AI in agriculture relies on robust digital infrastructure and data availability. In many rural 

areas of India, internet connectivity is limited, and concerns about data privacy persist. Addressing these issues is critical 

for the widespread adoption of AI technologies in agriculture (Sharma et al., 2023). 

 

Future Prospects and Recommendations 

The integration of AI in Indian agriculture holds immense potential to enhance productivity and streamline marketing 

processes. To realize this potential, the following recommendations are proposed: 

 Policy Support: Government initiatives should focus on subsidizing AI technologies to make them affordable for 

smallholder farmers. 

 Training and Education: Implementing training programs to improve digital literacy among farmers will facilitate the 

effective use of AI tools. 

 Infrastructure Development: Investing in rural digital infrastructure, including reliable internet connectivity, is 
essential to support AI applications. 

 Research and Development: Encouraging research on AI solutions tailored to the specific needs of Indian agriculture 

will drive innovation and adoption. 
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Conclusion 

Artificial Intelligence is poised to revolutionize agriculture in India by addressing critical challenges in production and 

marketing. While significant benefits have been demonstrated, widespread adoption requires overcoming barriers related 

to cost, education, and infrastructure. Collaborative efforts among government bodies, technology developers, and the 

farming community are essential to harness the full potential of AI in transforming Indian agriculture. 
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