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India’s agricultural sector, employing nearly 58% of the population, is experiencing a significant
transformation driven by technological innovations, particularly drones and artificial intelligence
(Al). These technologies are revolutionizing traditional farming practices and enhancing
productivity. Drones, or unmanned aerial vehicles (UAVS), are increasingly utilized for tasks such
as crop monitoring, pesticide spraying, and precision farming. Equipped with advanced sensors
and cameras, drones provide farmers with real-time data on crop health, soil conditions, and
irrigation needs. The benefits of drones are substantial: they facilitate precision agriculture by
enabling targeted input application, reduce operational costs by minimizing waste, and enhance
data collection through high-resolution imagery.

In recent years, the adoption of drones in agriculture has surged, with an increase of over 150% in
usage reported from 2020 to 2023, according to the Ministry of Agriculture and Farmers' Welfare
(2023). Similarly, Al technologies are transforming agricultural data analysis and utilization,
helping predict crop yields, identify pest infestations, and optimize planting schedules. The Al
market in Indian agriculture is projected to grow from USD 1 billion in 2020 to USD 6 billion by
2025, reflecting a compound annual growth rate (CAGR) of 35% (Market Research Future, 2023).

State-wise utilization of these technologies varies significantly, influenced by factors such as
infrastructure, investment, and farmer awareness. For example, Punjab and Haryana lead in drone
utilization, with rates of 45% and 40%, respectively, while states like Rajasthan and Karnataka
show potential for growth but currently lag behind. A table summarizing this state-wise utilization
reveals that states such as Maharashtra and Tamil Nadu have moderate adoption, reflecting a
growing awareness of technological benefits. Despite these advancements, several challenges
remain, including regulatory hurdles, high initial costs, and a lack of technical knowledge among
farmers.
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Table 1. State-wise Drone and Al Utilization in Agriculture

State Drone Utilization (%) | Al Utilization (%)
Punjab 35 20
Haryana 30 25
Maharashtra 25 30
Karnataka 20 35
Andhra Pradesh | 15 30
Tamil Nadu 18 28
Guijarat 22 22
Uttar Pradesh 10 15
Rajasthan 12 18
West Bengal 8 12

19

The Indian government has initiated several programs to encourage the adoption of these
technologies. For instance, the Pradhan Mantri Kisan Samman Nidhi (PM-KISAN) provides

financial assistance to farmers, promoting technology adoption. Additionally, initiatives for
"Drones as a Service" (DaaS) make drones more accessible to smallholders, and skill development

programs aim to enhance farmers' technical skills in using these technologies.

Overall, the integration of drones and Al into India's agricultural landscape marks a significant

shift toward modernization and efficiency. While the potential benefits are immense, addressing

the challenges of regulation, cost, and knowledge gaps will be crucial for realizing the full impact

of these technologies on agricultural productivity and sustainability.
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