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Agriculture is undergoing a quiet yet profound transformation with the rise of artificial intelligence (Al).
As the demand for food production increases and natural resources become strained, farmers are turning to
smart technologies to enhance productivity and promote sustainability. AI’s ability to process complex data,
detect patterns, and automate decision-making has proven invaluable in monitoring soil and crop health,
predicting weather patterns, and optimizing resource use.Al is not here to replace the traditional knowledge of
the farmers, but to enhance it, while offering tools to deal with challenges of modern agriculture with greater
confidence.

Artificial Intelligence can be successfully used to leverage agricultural output by filling critical gaps in farm
management, farming practices, post-harvest management system and storage using machine learning, internet
of things (IoT), computer vision alongside its ability of interacting and solving queries of farmers via LLMs
(large language models) using natural language processing.

Applications of Al in Agriculture

I. Monitoring crop and soil health: - 10T sensors are placed in the field are used to collect data on soil
moisture, soil pH, temperature, soil salinity and nutrient levels. This information is used by Al to detect soil
deficiency or imbalances and real time alerts can be generated to the farmers to take corrective measures.

II. Detection of insect pest and diseases: - Photos obtained from various sources like mobile phones,
drones or satellites are compared by Al models (using deep learning and convoluted neural networks) against
a large data set of known test and disease symptoms.

III.  Fully automated irrigation system: - Al in irrigation enhances the water use efficiency (WUE) by
utilising data gathered from different sensors and [oT devices, by analysing weather forecasts and by studying
crop water needs. It helps to reduce water loss by up to 50% and supports precision agriculture.

Iv. Detection of weeds: - Using computer vision and machine learning, Al models like CNNs are trained
on thousands of images of crops and weeds which, helps to differentiate between the two. It is especially
helpful in the early growing stages when manual detection of weeds is hard.

V. Precision farming: - Al plays a crucial role in precision farming by analysing real time data from
sensors, satellites, and drones to make informed decisions about crop health, irrigation, weed control, pest and
disease management. This helps the farmers to save costs by applying inputs only where needed, thus, making
farming more economical, efficient, and sustainable.

Government initiatives driving Al adoption

Under the “Make Al in India and Make Al Work for India” vision of the GOI, Al driven solutions are being
used to empower the farmers as demonstrated by the following projects-

a. Kisan e-Mitra: - It is an Al powered chat-bot that has been developed to assist farmers with quick,
real-time responses to the queries about the PM Kisan Samman Nidhi scheme. This solution supports multiple
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languages and is evolving to assist with other government programmes.

b. National Pest Surveillance System: - NPSS helps to tackle the loss of produce due to climate change,
it utilises Al and machine learning to detect pest infestation in crop issues enabling timely intervention for
healthier crops.

c. Al based analytics uses field photographs for crop health assessment and crop monitoring by utilising
satellite, weather and soil moisture data sets for rice and wheat crop.

The global Al market in agriculture is projected to grow from USD 1.7 billion in 2023 to USD 4.7 billion
in 2028, with a remarkable Compound Annual Growth Rate (CAGR) of 23.1% driven by advancements in
precision farming, drone analytics and satellite imagery. This technological leap is especially important for an
agricultural country like India, as it would empower farmers with tools to enhance crop productivity, help in
better resource allocation and automate labour intensive processes.

Common challenges faced during Al adoption in Agriculture

Despite the promise Al holds for Indian agriculture, several challenges continue to hinder its widespread
adoption. One of the foremost barriers is the low level of digital literacy in rural areas, where many farmers
still lack access to the necessary knowledge and tools. The high cost of initial implementation—including
drones, sensors, and automated systems—is another significant obstacle, especially for small and marginal
farmers.

In addition to these primary challenges, secondary issues such as the lack of reliable, high quality agricultural
data and the absence of region-specific AI models tailored to India’s diverse agro-climatic conditions also
need attention. These factors limit the scalability and accuracy of Al solutions. Overcoming these hurdles will
require a combination of government support, affordable technology, education, and collaboration between
the public and private sectors.

Conclusion

Artificial Intelligence is bringing a quiet but powerful revolution to Indian agriculture. What was once
dependent mostly on traditional knowledge and guesswork is now guided by real time data and smart
technology. Although, Al adoption has been slow in Indian farming, but as the technology becomes more
affordable its integration will improve drastically and will make farming more sustainable, economical, and
rewarding. With agriculture being the backbone of rural India Al integration in farming could mean a better
future for millions of farmers and for the nation.
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