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AI-Driven Agriculture for Viksit Bharat: Transforming India’s 
Farming Future  

  

 

*Dr. Prem Sonwal     

Abstract 

AI-driven agriculture is emerging as a key force in transforming India’s farming sector and 
supporting the vision of Viksit Bharat. By integrating technologies such as machine learning, data 
analytics, and IoT, agriculture is shifting from traditional practices to smart and precision-based 
farming. These technologies enable farmers to monitor crop health, predict weather patterns, and 
optimize the use of resources like water and fertilizers, leading to increased productivity and 
reduced costs. AI also plays a crucial role in addressing major challenges faced by Indian agriculture, 
including climate change, soil degradation, and inefficient farming methods. With the help of AI-
based tools such as drones, sensors, and automated irrigation systems, farmers can make informed 
decisions and improve crop quality and yield. However, challenges such as high costs, lack of 
awareness, and limited digital infrastructure must be addressed to ensure widespread adoption. 
With proper policy support, investment, and training, AI can empower farmers, enhance 
sustainability, and drive economic growth. Thus, AI-driven agriculture is essential for building a 
modern, resilient, and developed India. 

Keywords: Viksit Bharat, Drones, Sensors, And Automated Irrigation Systems, Iot, Precision Farming 
Techniques. 

I. Introduction 

The vision of Viksit Bharat (Developed India) represents India’s long-term goal of becoming a 
technologically advanced, economically strong, and socially inclusive nation. This vision emphasizes 
innovation, sustainability, and digital transformation across all sectors of the economy. Among these 
sectors, agriculture holds a central place, as it remains the backbone of India’s economy and a 
primary source of livelihood for a large portion of the population. Even in the 21st century, 
agriculture contributes significantly to employment and plays a vital role in ensuring food security, 
rural development, and economic stability. Therefore, transforming agriculture is essential for 
achieving the broader goal of Viksit Bharat. 

However, Indian agriculture faces numerous challenges, including low productivity, dependence on 
monsoon rainfall, fragmented landholdings, inefficient resource use, and limited access to modern 
technology. Traditional farming methods, though valuable, are often insufficient to meet the growing 
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9.2 

demands of an increasing population and changing climate conditions. These challenges highlight the 
urgent need for technological transformation in the agricultural sector. In this context, the 
integration of advanced technologies such as Artificial Intelligence (AI) has emerged as a promising 
solution. 

Artificial Intelligence refers to the use of computer systems and algorithms that can analyze data, 
learn patterns, and make intelligent decisions with minimal human intervention. In agriculture, AI is 
being used to enhance productivity, improve decision-making, and optimize resource utilization. 
Technologies such as machine learning, remote sensing, drones, and Internet of Things (IoT) devices 
enable farmers to monitor crop health, predict weather patterns, detect pests and diseases, and 
manage irrigation more efficiently. These innovations contribute to the development of precision 
agriculture, where farming practices are tailored to specific conditions, thereby increasing efficiency 
and reducing waste. 

Fig 1: AI-Driven Agriculture 

 

 

Sources: https://www.linkedin.com/ 
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The growing adoption of AI in modern farming signifies a shift from traditional practices to smart 
and data-driven agriculture. This transformation is particularly important for India, where improving 
agricultural productivity and sustainability is crucial for economic growth. AI-driven solutions have 
the potential to empower farmers with real-time information, reduce risks associated with climate 
variability, and enhance overall farm management. Moreover, AI can help address critical issues such 
as water scarcity, soil degradation, and crop loss, making agriculture more resilient and sustainable. 

The purpose of this study is to analyze how AI can transform Indian agriculture in alignment with the 
vision of Viksit Bharat. It seeks to examine the role of AI technologies in improving productivity, 
efficiency, and sustainability in farming. Additionally, the study aims to identify the challenges 
associated with the adoption of AI, such as high costs, lack of awareness, and infrastructural 
limitations, particularly in rural areas. 

This research is guided by key questions: How can AI improve agricultural productivity in India? 
What challenges hinder the adoption of AI in farming? And how can AI contribute to sustainable and 
smart agriculture? By addressing these questions, the study aims to provide a comprehensive 
understanding of the potential of AI-driven agriculture in shaping India’s farming future and 
supporting the realization of Viksit Bharat. 

II. Objectives of the Study 

The primary objective of this study is to examine the role of Artificial Intelligence (AI) in modern 
agriculture and its growing importance in transforming traditional farming practices. It aims to 
analyze various AI-based technologies used in farming, such as precision agriculture, smart 
irrigation, and crop monitoring systems. The study also seeks to evaluate the benefits and challenges 
associated with the adoption of AI in India, particularly in rural and small-scale farming contexts. 
Furthermore, it explores how AI can contribute to achieving the vision of Viksit Bharat by enhancing 
productivity, sustainability, and overall agricultural development. 

III. Methodology 

This study adopts a qualitative and analytical research approach to examine the role of Artificial 
Intelligence (AI) in transforming Indian agriculture. It is based on an extensive review of secondary 
sources, including government reports, academic research papers, and relevant case studies that 
highlight the application of AI in farming practices. These sources provide insights into current 
trends, policies, and technological advancements in the agricultural sector. 

The research also involves a detailed analysis of various AI tools and applications used in agriculture, 
such as precision farming technologies, smart irrigation systems, crop monitoring, and predictive 
analytics. This helps in understanding how these technologies contribute to improving productivity 
and sustainability. Additionally, secondary data is collected from scholarly journals, institutional 
reports, and policy documents to ensure reliability and depth of analysis. By synthesizing 
information from diverse sources, the study aims to present a comprehensive and well-informed 
evaluation of AI-driven agriculture in India. 
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IV. Literature Review 

The application of Artificial Intelligence (AI) in agriculture has gained significant global attention in 
recent years. Numerous studies highlight how AI technologies such as machine learning, remote 
sensing, and data analytics are transforming traditional farming into precision-based and data-driven 
systems. Globally, researchers emphasize the role of AI in improving crop yield prediction, soil health 
monitoring, pest detection, and climate risk management. Developed countries have already adopted 
advanced AI tools to optimize agricultural productivity, reduce resource wastage, and enhance 
sustainability. These studies demonstrate that AI has the potential to revolutionize agriculture by 
making it more efficient, resilient, and environmentally friendly. 

In the Indian context, research on digital and smart farming has been steadily increasing. Scholars 
and policy reports focus on the integration of AI with existing agricultural practices through 
initiatives such as digital platforms, mobile applications, and smart irrigation systems. Studies 
highlight the role of government programs and private sector innovations in promoting technology 
adoption among farmers. However, they also point out challenges such as limited digital literacy, 
infrastructure gaps, and affordability issues that hinder widespread implementation. 

A significant body of literature also examines precision agriculture and its contribution to 
sustainability. These studies show that AI-driven techniques can optimize the use of water, 
fertilizers, and pesticides, thereby reducing environmental impact while increasing productivity. 
Precision farming is particularly important in addressing issues such as climate change, soil 
degradation, and resource scarcity. 

Despite the growing body of research, there remains a noticeable gap in implementation-focused 
studies, especially in rural India. While many studies discuss the potential benefits of AI, fewer 
provide practical insights into how these technologies can be effectively deployed at the grassroots 
level. This study aims to address this gap by focusing on the practical challenges and opportunities of 
AI adoption in rural agricultural settings. 

V. Analysis and Discussion 

Agricultural transformation is central to India’s goal of becoming a developed nation by 2047. 
Agriculture plays a vital role in ensuring economic stability, rural development, and food security. The 
adoption of advanced technologies such as improved seed systems, vertical farming, digital twins, 
precision agriculture, smart sensors, artificial intelligence, predictive analytics, and modern 
mechanization offers significant opportunities to increase productivity, sustainability, and farmers’ 
incomes. 

As India moves forward on this path, it is essential to acknowledge the diversity within its 
agricultural sector. Farmers range from small, rain-dependent cultivators to large commercial 
producers, each facing unique challenges that require customized solutions. To better understand 
these differences, farmers can be broadly categorized into three groups: aspiring farmers (70–80%), 
transitioning farmers (15–20%), and advanced farmers (1–2%). This classification helps in designing 
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targeted and practical strategies. 

Although agriculture includes allied sectors like dairy, poultry, fisheries, and livestock, this analysis 
focuses specifically on crop production. The study identifies six major barriers to agricultural 
transformation: fragmented data systems, lack of trust among farmers, the gap between digital 
innovations and physical infrastructure, ecosystem fragmentation, shortage of skilled talent, and 
limited financial support, particularly for early-stage agri-tech ventures. 

To overcome these challenges, a three-pillar framework under a Digital Agriculture Mission 2.0 is 
proposed. First, strengthening foundational systems to improve last-mile advisory services and 
support agri-tech innovation. Second, rethinking research and skill development through 
interdisciplinary approaches and adaptive policies. Third, establishing centers of excellence and 
policy units to coordinate public and private efforts and align them with national goals. 

This framework is designed mainly for policymakers but is also valuable for agribusinesses, 
researchers, and development organizations. It is intended to evolve over time, adapting to new 
technologies and challenges. With coordinated efforts and strategic action, India can transform its 
agricultural sector into a modern, competitive, and sustainable system, ensuring inclusive rural 
prosperity and achieving its vision for 2047. 

Role of AI in Agriculture 

Artificial Intelligence (AI) refers to the use of advanced computational systems capable of analyzing 
data, recognizing patterns, and making intelligent decisions. In agriculture, AI has a broad scope, 
ranging from crop planning to post-harvest management. Technologies such as machine learning, 
Internet of Things (IoT), and data analytics enable farmers to make informed decisions based on real-
time data. Machine learning algorithms can predict crop yields, weather patterns, and market trends, 
while IoT devices such as sensors collect data on soil moisture, temperature, and crop health. Data 
analytics helps process this information, allowing farmers to optimize farming practices and reduce 
uncertainties. 

AI Technologies in Indian Agriculture 

Several AI-based technologies are being increasingly adopted in Indian agriculture. Precision farming 
techniques allow farmers to apply inputs such as water, fertilizers, and pesticides in precise 
quantities, improving efficiency and reducing waste. Smart irrigation systems use sensors and 
automated controls to ensure optimal water usage, addressing issues of water scarcity. Additionally, 
crop monitoring using drones and sensors provides real-time insights into crop health, enabling 
early detection of problems. AI-based tools are also used for pest and disease detection, where image 
recognition systems can identify infections and recommend appropriate treatments. These 
technologies collectively contribute to more efficient and sustainable farming practices. 
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Benefits of AI in Agriculture 

The integration of AI in agriculture offers numerous benefits. One of the most significant advantages 
is increased productivity and efficiency, as farmers can make precise and timely decisions. AI also 
helps in the reduction of resource wastage, particularly water, fertilizers, and pesticides, leading to 
cost savings and environmental protection. Furthermore, AI enables better decision-making by 
providing accurate and data-driven insights. This results in improved crop quality and higher yields, 
which are essential for ensuring food security and increasing farmers’ income. 

Challenges in AI Adoption 

Despite its advantages, the adoption of AI in Indian agriculture faces several challenges. The high cost 
of technology makes it difficult for small and marginal farmers to access advanced tools. There is also 
a lack of awareness and digital literacy among farmers, which limits the effective use of AI 
technologies. Additionally, poor digital infrastructure in rural areas, such as limited internet 
connectivity, hinders implementation. Concerns related to data privacy, reliability, and technical 
limitations further complicate the adoption process. These challenges need to be addressed through 
policy support, training, and infrastructure development. 

AI and Sustainable Agriculture 

AI plays a crucial role in promoting sustainable agriculture. It supports climate-smart farming 
practices by helping farmers adapt to changing weather conditions and reduce risks. AI-driven 
systems encourage efficient use of natural resources, thereby contributing to environmental 
protection and conservation. By optimizing inputs and reducing waste, AI helps in maintaining soil 
health and minimizing ecological damage. Moreover, it strengthens food security and rural 
development by increasing productivity and resilience in the agricultural sector. 

AI for Viksit Bharat Vision 

AI-driven agriculture is a key component in achieving the vision of Viksit Bharat. It contributes to 
economic growth by enhancing agricultural productivity and efficiency. At the same time, it leads to 
the empowerment of farmers by providing them with knowledge, tools, and better income 
opportunities. The integration of AI also promotes the digital transformation of the agriculture 
sector, making it more modern, competitive, and sustainable. Thus, AI has the potential to 
revolutionize Indian agriculture and play a vital role in building a developed and self-reliant nation. 

VI. Critical Evaluation 

AI-driven agriculture brings many advantages, especially in terms of innovation, efficiency, and 
sustainability. Technologies like machine learning, IoT, and data analytics are helping farmers move 
from traditional methods to more precise and data-based farming. These tools increase productivity, 
reduce waste of resources such as water and fertilizers, and improve crop quality. AI also supports 
environmentally friendly farming by encouraging the efficient use of natural resources, which helps 
in long-term agricultural development. 
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However, the widespread use of AI in India faces several challenges. High costs and limited access 
make it difficult for small and marginal farmers to adopt these technologies. The digital gap between 
urban and rural areas is another major issue, as many villages still lack proper internet and technical 
infrastructure. In addition, many farmers are not fully aware of these technologies or lack the skills to 
use them effectively. Government initiatives are important in promoting AI in agriculture. Efforts to 
improve digital farming and rural connectivity are helping, but more focused policies, financial 
support, and training are needed. Compared to countries like the United States and Israel, India is 
progressing but still needs to overcome key challenges to fully benefit from AI in agriculture. 

VII. Conclusion 

This study highlights the transformative potential of Artificial Intelligence (AI) in reshaping Indian 
agriculture and supporting the vision of Viksit Bharat. The analysis shows that AI technologies such 
as machine learning, IoT, and data analytics can significantly improve productivity, efficiency, and 
decision-making in farming. These innovations not only enhance crop yield and quality but also 
promote sustainable practices by optimizing the use of natural resources like water and soil. The 
study also emphasizes that despite its benefits, the adoption of AI faces challenges such as high costs, 
lack of awareness, and inadequate digital infrastructure, particularly in rural areas. Addressing these 
barriers is essential for ensuring inclusive and widespread implementation. 

Looking ahead, the future scope of AI in agriculture is vast. Increased investment in technology, 
farmer training programs, and supportive government policies can accelerate adoption. 
Strengthening digital infrastructure and promoting public-private partnerships will also play a 
crucial role. In conclusion, AI-driven agriculture is a key enabler for achieving Viksit Bharat. By 
empowering farmers and modernizing the agricultural sector, AI can contribute significantly to 
economic growth, sustainability, and national development. 
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