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Artificial Intelligence and Agriculture: Brief overview in Indian Context
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Artificial Intelligence (Al) is revolutionizing
agriculture globally, with significant implications for
India's agricultural sector. India's agricultural sector
accounts for around 15% of the GDP (Reddy et al.
2024). The country faces challenges such as declining
soil fertility, inaccurate soil analysis, irrigation, and
disease infestation (Singh and Kumar 2023). The use
of Al in Indian agriculture aims to boost productivity,
efficiency, and farmers' income (Mary et al. 2022). The
use of Al in agriculture in India includes applications
such as irrigation, sensor-based sprinkling, robotic
weeding, and drone systems, leading to efficient
resource utilization and increased productivity
(Kalfas et al. 2023; Bhairavi et al. 2020).

In India, over 500 agricultural startups are
leveraging Al technologies such as machine learning,
deep learning, IoT, and expert systems. As of July-
August 2021, the Indian Al market is valued at $7.8
billion, reflecting a 22% increase from 2020 (Analytics
India Magazine & TAPMI). A detailed assessment of
Al adoption across four sectors—banking, services,
insurance, and agriculture—indicates that these
sectors will contribute 60% of the projected $450
billion Al value-add to India’'s GDP by 2025
(NASSCOM). The Compound Annual Growth Rate
(CAGR) of Al in agriculture from 2017 to 2021 stands
at 22.68%. Projections estimate that by 2030, there will
be 75 billion IoT devices in agriculture, and by 2050,
there will be 4.1 million farm data points (Justice et al.
2002). Overall, Al is playing a crucial role in
transforming Indian agriculture by addressing key
challenges and enhancing productivity, resource
efficiency, and sustainability (Mary et al. 2022; Wadhe
et al. 2023).

In 2018 NITI Aayog conducted a discussion on
artificial intelligence in different aspects and identified
important needs and strategies for the development of
artificial intelligence. They compared the water usage
and yield parameters of different countries in which
India produces poor yields even after utilizing more

gallons of water. There is much development in the
usage and possession of mobiles by farmers an
average of 70 million farmers possessing mobiles and
there is an increase in the possession by farmers to 150
million by the end of 2030. So, there is a need to
develop the strategies like app development for
precision development and reducing the application
of pesticides by using Al In 2020, the Indian
government increased the outlay for Digital India to
$477 million to boost Al, IoT, big data, cybersecurity,
machine learning and robotics. India’s flagship digital
initiative aims to make the internet more accessible,
promoting e-governance, e-banking, e-education and
e-health. In the 2019 Union Budget, Finance Minister
Nirmala Sitharaman said the government would offer
industry-relevant skill training for 10 million youth in
India in technologies like Al, Big Data and robotics.
Additionally, policy-level initiatives by the Ministry of
Electronics and Information Technology (MeitY) and
programs around AI by NASSCOM and Defense
Research & Development Organization (DRDO) have
laid the groundwork for future disruption and created
a roadmap for Al in India (Rahman and Ravi 2022).

Responsible Al for Youth is a national program
for government schools to empower the young
generation to become Al-ready and reduce the skill
gap in India. Established by the National e-
Governance Division of MeitY, the platform aims to
help the students develop a new-age tech mindset and
relevant skill sets. The Ministry of Corporate Affairs
(MCA) recently launched a new version of its portal,
version 3.0, MCA 21, which will leverage data
analytics, Al, and ML, to simplify regulatory filings for
companies. The idea behind the revamp is to promote
ease of doing business and compliance monitoring.
Jointly developed by MeitY and NASSCOM in June
2020, the Indian government launched a dedicated
artificial intelligence (Al) portal, India Al is slated as a
central hub for everything. The portal will act as a one-
stop shop for all Al-related developments and
initiatives in India. The Indo-US Science and
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Technology Forum (IUSSTF) launched the US-India
Artificial Intelligence Initiative on 18th March 2021 to
foster Al innovation by sharing ideas and experiences,
identifying new opportunities in research and
development and bilateral collaboration (Geraci 2022).

Al is expected to play a significant role in
achieving sustainable agriculture by addressing
challenges related to water availability, climate
variability, and labor shortages (Kalyanaraman et al.
2022). The penetration of Al in agriculture is hindered
by its uneconomical nature and the requirement for
big data for accuracy (Dawn et al. 2023). The lack of
expertise in Al technologies and the knowledge gap
between farmers and technology (Eli-Chukwu 2019) is
a major challenge. The future holds potential
advancements and trends in plant protection
technologies, including the widespread adoption of
advanced technologies such as drones, remote
sensing, and precision agriculture (Khang et al. 2023).
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