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he agricultural sector in India is being intensely industrially challenged by factors of

unpredictable weather, rising costs of production and a massive shortage of labour
despite the largely dependable nature of agriculture as the foundation of livelihood of a large
proportion of the populace. As a reaction to these pressures, we are witnessing the emergence
of artificial intelligence and data analytics as the key tools that reduce the severity of such
adversities. Researchers and pundits argue that diseases and technologies driven by Al in
agriculture are estimated to have a world-wide scale ranging between US1.7 billion in 2023
and a predicted US 4.7 billion in 2028, Offering farmers real-time information about the
meteorological conditions, soil properties and plant health. Government institutions and
individual innovators in India are rolling out new platforms -including satellite-enabled yield
prediction systems and smartphone-enabled crop-advisory platforms -aimed at improving
agricultural productivity and sustainability.

Government Initiatives

A recent Digital Agriculture Mission by the Union government is aimed at entrenching
artificial intelligence and data analytics in the agricultural practice at the national level. The
initiative was legislated in September 2024 and has allocated a budget of %2,817crore to
create a digital community infrastructure in which the farming community makes up. The
backbone of this architecture is the AgriStack a digital registry that gives each farmer a
unique identifier associated with a set of land and livestock footprint, and also creates geo-
tagged cartographic representations of fields and type of crops (pib.gov.in). The proposal
envisions that of a three-year period, about 1.1 crore individual farmer IDs will be granted;
and amenity of an entire digital crop survey, with a scope of 400 districts during the 202425
rounds. As a result, a broad database of all the registered farmers and their areas is enshrined
and the main goal is to enhance effectiveness and transparency of subsidy scheme, issuance
of loans and insurance schemes.

Besides, the administration is using artificial-intelligence-based advisory tools to help
in the day-to-day agricultural activities. Indicatively, a hosting voice chatbot such as the
Kisan e-Mitra can reply to queries on topics like crop plans and the PM-Kisan subsidy in
eleven regional dialects thus fulfilling more than twenty thousand queries daily among
farmers. Also, the National Pest Surveillance System uses AI/ML to identify pest and disease
threats on field photographs of up to 61 crops, so that over ten thousand extension workers
can make early warnings to farmers. At the same time, with the support of fiscal incentives
through the Sub-Mission on Agricultural Mechanization and a new bundle named Namo
Drone Didi, authorities are promoting the use and adoption of drone technologies in
agriculture in terms of application and monitoring. With these mechanisms, many farmer
groups and women cooperatives can receive a state subsidy, usually half to three-quarters the
price of drones bought out. The idea behind such interventions is to introduce new
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sophisticated tools to the traditional farming process, such as accurate sensors, flying drones,
and Internet of Things systems.

Private-Sector Innovations

The current state of the agritech startup ecosystem in India is characterized by a propagation
of solutions grounded in artificial intelligence (Al). Applications like AgroStar and DeHaat
empower farmers by providing better access to quality inputs and offering agronomic advice
tailored to their local language. Other ventures focus on data analytics. Bengaluru-based
startups Cropln and Fasal utilize sensor networks and Al algorithms to deliver precise
irrigation schedules and yield simulations based on meteorological, soil, and satellite data.
Another significant trend is the emergence of digital marketplaces that leverage advanced
technology. New services such as Ninjacart and WayCool establish direct connections
between farmers and buyers, eliminating intermediaries and ensuring that farmers receive
more favorable prices. Startups with specialized applications are employing computer vision
techniques and machine learning (ML) to enhance the quality of produce. AgNext, based in
Punjab, has developed vision systems capable of grading chili peppers and detecting defects
directly in the field. Similarly, Intello Labs, located in Karnataka, uses Al to assess the
quality of fruits and vegetables and reduce spoilage, enabling farmers to achieve higher
prices. Additionally, there has been a rise in fintech activity, including digital underwriting by
Jai Kisan, which provides rapid loans through technology, and "buy-now-pay-later" services
that enable farmers to purchase superior seeds and equipment, thus facilitating investment in
quality inventories. When all these developments are considered together, modern farming
implements are becoming increasingly affordable for Indian farmers.

Field Deployments and Pilots

Artificial intelligence in agriculture can be developed as evidenced by pilot projects. The
state of Telangana has the Saagu Baagu (Prosperity) program, a partnership between
government and industry which used Al-based advisory systems and a WhatsApp chatbot in
the Telugu language to assist about 7 000 chili farmers in the Kuramam district. In three
consecutive years of growth, the participants grew their yield by an average of about 21 3/4
and multiplied their net earnings by a factor close to two with the income per season standing
at approximately US 800/acre. Reduction in pesticide use (9 percent) and fertilizer usage (5
percent) were also factors of the trial. Improved grading process added price value of
between 8-10%. A similar program has been in Maharashtra to the sugarcane farms of
Baramati. The initiative put up Al-enhanced weather sensors and soil sensors that sent
information to the Agripilot.ai program. New daily alerts included the name of either water or
spray pesticide, including real-time sensor values using sensors and satellite data, which
allowed farmers to modify input application metrics to ensure superior-quality sugarcane.
These examples help visualize the idea that the perspective of the support of language, using
a combination of data analytics and remote sensing, but aimed on a local scale, can be
satisfactory in adapting Al technologies to local needs of the Indian farming system.

Promise and Challenges

Conceptually, machine learning and artificial intelligence have the ability to directly improve
operational efficiency gradually in small farms. Sensors which detect crop stress through
drone or satellite images enable effective control of pesticides or irrigation hence low running
costs and fewer environmental effects. Modern neural-network algorithms can identify plant
diseases with great degrees of accuracy and makes it possible to conduct timely remedial
measures before the outbreaks rapidly spread. The potential gains are immense; even 10-20
percent increase in yield/ input savings would significantly improve the income and fortitude
of the farmers. In fact, empirical data conducted on pilot programs earlier prove that the net
profits of participating farmers are great, which can be shown with regard to the SaaguBaagu
chili example.
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However, analysts warn that the implementation is likely to be disproportionate.
Significant challenges arise from infrastructural shortages and insufficient digital literacy.
According to a recent report compiled by MediaNama, it is estimated that only about 2% of
Indian farmers currently utilize the potential of mobile applications or 10T services in their
agricultural activities. Hundreds of millions of smallholders still lack access to smartphones
or reliable internet services, and many are unable to obtain a digital identification record due
to the absence of Aadhaar cards or unclear land ownership rights. Stakeholder issues have
become even more pronounced: opponents argue that an engaging AgriStack database could
infringe on farmer confidentiality and necessitates the building of trust to alleviate concerns
about surveillance. Bridging such inequalities will require increased connectivity in rural
communities, capacity building in farming, and high data protection standards. These
challenges, as noted in one analytical study, can only be addressed through a collaborative
effort among government, industry, and academia.

Despite these challenges, India's initiatives, through innovative digital projects in
New Delhi and dynamic start-ups in rural towns, indicate a growing momentum. Should the
promise of artificial intelligence be fully realized, even modest efficiency gains could enable
Indian farmers to achieve greater production and income. The coming years will evaluate the
pace at which these technologies grow for the millions of small farms.
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