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griculture is entering a new stage of technological development that uses Artificial 

Intelligence (AI) as a significant tool for data-driven farm management. Increased climate 

variability, water shortages, soil degradation, lack of labour force and increased input costs 

create the necessity for more precise and effective agricultural practices. AI can process 

information received from sensors, satellites, drones, weather stations and farm records in order 

to help prediction, monitoring and decision-making processes. Its applications include 

precision agriculture, detection of crop diseases and pests, Drip irrigation, management of 

nutrients, yield forecasting, weed control and agricultural robotics. The methods of machine 

learning and deep learning are able to find patterns in vast amounts of data that are hardly 

analysed manually. Together with the Internet of Things (IoT), remote sensing and drones AI 

can accomplish site-specific management of agricultural resources. Nevertheless, the high 

costs of technology, limited digital literacy, issues concerning the quality of data and poor rural 

infrastructure are significant obstacles. Consequently, developing AI as an efficient and farmer-

oriented method of decision making in agriculture arises as imperative. 
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Introduction  

Agriculture has a notable significance in terms of food security, rural income generation and 

economic development. But farmers face drastic challenges nowadays, among which one can 

find unfavorable climate, droughts, low soil productivity, pest emergence, rising prices and 

labor shortages. Traditional agriculture heavily relies on farmers' practical experience and 

observations, but since agriculture becomes increasingly complicated it is recommended to 

apply some data-driven techniques. The term AI (artificial intelligence) stands for computer-

based programs performing actions and making decisions on the basis of data and patterns. In 

agriculture, AI is often used in connection with ML (machine learning), deep learning, 

computer vision, wireless sensing technology, IoT (Internet of Things), GPS and robotics. FAO 

has documented examples of how sensors, weather data, drones and AI-supported systems 

make it possible to make decisions on irrigation, fertilizer applications, and sowing. 

AI Applications in Modern Agriculture 
Precision Farming: The goal of precision farming is to manage different parts of the farm 

according to their individual requirements. AI will perform analysis of soil data, GPS, satellite 
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images and sensor data, in order to see variations in crop growth, soil moisture and nutrients. 

In contrast to using the same amount of fertilizers and irrigation over the entire field, farmers 

can apply the information received to carry out more precise decisions. Research on machine 

learning in precision farming has shown its promising possibilities to work with numerous 

remote-sensing data. 

   
Figure 1: The convergence of technologies is essential for collecting, processing and 

analyzing agricultural information and making decisions. 

Crop Disease and Pest Detection: Prompt recognition of the symptoms of the disease and 

pest attack is very important for effective control over the crops. Computer vision and deep 

learning algorithms are used to analyse the pictures of leaves, stems and fruits in order to find 

the symptoms of diseases. AI can similarly assist in pest monitoring by analysing images and 

environmental information for early warning and detection. 

Drip Irrigation: Water is a vital resource for agricultural production. AI enables the analysis 

of soil moisture level, weather conditions, crop growth stage, and prior irrigation dates to find 

the amount of water required. AI can help determine the optimum irrigation time as well as the 

amount of water that needs to be used. In India, drones, IoT, and AI are combined in research 

to create farming solutions. 

Nutrient Management: Inappropriate fertilizer application can increase production costs as 

well as result in environmental problems. AI can analyze soil samples, crop data, weather, and 

satellite data to facilitate nutrient management in precision agriculture. Machine learning is an 

old concept in agriculture that has been used for forecasting crop yield and nitrogen content in 

crops. 

Crop Yield Prediction: In agriculture, the importance of yield prediction is evident because 

of its contributions in the planning of agricultural production and storage, distribution, and food 

supply. Artificial intelligence models can rely on various types of knowledge; namely plant 

growth conditions such as rainfall and temperature, type of soil, and normalized difference 

vegetation index (NDVI). The importance of parameters such as temperature, type of soil, and 

vegetation was confirmed by the systematic review done in 2015 and showed that machine 

learning-based yield prediction techniques applied them in their models at the highest 

frequency. 

Identifying Weeds: Weeds compete with plants for water, food, light and land. Image-based 

AI analysis can effectively separate plants from weeds and generate data for efficient weed 

control. Drone systems can lead to the creation of highly detailed images of the fields and can 

provide assistance for weed mapping, crop observation and spraying.  

Robots in Agriculture: The use of AI in agricultural robots is also becoming a reality. Smart 

machines can help with crop observation, weed removal, harvesting and targeted spraying. 
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Table 1. Major Applications of AI in Agriculture 

AI Application 
Powerful Technologies and 

Information 
Benefit 

Precision Agriculture 
GPS technology, sensors, and 

satellite data 

The benefit of site-specific 

crop management 

Disease Detection 
Computer vision techniques and 

deep learning methods 

Allows for early disease 

identification 

Pest monitoring Images, sensors, weather data Timely pest management 

Drip Irrigation 
System integrates IoT, soil 

moisture 

For efficient use of water 

resources 

Yield prediction Weather, soil, satellite data Production planning 

Weed detection Drone imagery, computer vision Targeted weed control 

Importance of AI in Agriculture 
AI has importance at several levels of agricultural production. 

Increased efficiency: Identifying a crop's water stress, diseases, and nutrient deficiencies in 

good time allows farmers to act quickly.  

Enhanced resource use: AI allows for precision farming technology to be used enabling 

farmers to track their usage of water, fertilizers, and pesticides.  

Adaptation to climate: AI allows for the collection of weather and environmental data 

allowing farmers to be ready for draughts, heat waves, and heavy rains. 

Less wastage of agricultural resources: Recommendations for each specific location will 

avoid the situation when farmers use agricultural inputs uniformly, while there is no need for 

that. 

Better decision-making: AI converts large and complex datasets into predictions and 

decision-support information. 

Support for smallholders: Digital agriculture can potentially provide mobile-based advisory 

services, although affordability and accessibility remain important issues. 

Recent Indian agricultural literature describes the combination of drones, smart sensors, GIS, 

AI, machine learning and IoT as part of the country's broader transition toward data-driven 

agriculture.  

Obstacles to AI Implementation  
Despite the potential of AI, its implementation is not easy. Advanced sensors, drones and 

computing systems may require substantial investments. Moreover, farmers need to have some 

level of technical knowledge and support to comprehend user-generated recommendations 

made by AI. Another important issue is data quality. AI models trained on limited datasets may 

not perform equally well under different crops, climates or geographical conditions. Recent 

research on AI-based agricultural disease detection has highlighted problems involving dataset 

diversity, generalisation and field-level deployment. Rural connectivity, electricity availability, 

data ownership, privacy and language accessibility are additional considerations. For small and 

marginal farmers, service-based models—such as paying for drone monitoring rather than 

purchasing a drone—may offer one possible pathway to access advanced technologies. FAO's 

2026 review of agricultural drone initiatives discusses such service-based approaches for 

smallholders.  

Future Prospects 
In the future, agriculture will transform through the convergence of AI + IoT + Drones + 

Satellite remote sensing + Robotics + Cloud Computing technologies. Advisory systems that 

use AI inputs will supply farmers with information via mobile phones or in their local 

languages. The drones outfitted with RGB and multispectral or thermal sensors will offer 

detailed information about crops, while AI models will analyze this data. The focus of research 

efforts has to be on the development of low-cost technologies, local datasets, explainable AI, 



Kumari  et al. (2026 )  Agri Articles , 06(05 ): 537-540 (SEP -OCT, 2026)     

Agri Articles ISSN: 2582-9882 Page 540 

training of farmers, and field testing. Recent reviews also identify UAV–IoT integration, edge 

AI and explainable AI as important emerging directions.  

Conclusion 
The use of artificial intelligence in agriculture has advanced to a higher level compared to 

previous years. AI applications include modern farming methods, disease and pest detection, 

smart irrigation, and fertilizer management. AI technologies can utilize data from different 

sources to make quick management decisions on the farm in no time. Nevertheless, AI cannot 

replace farmers or experts in agriculture. Its value relies on the quality and affordability of data, 

availability of infrastructure, professional training of farmers and relevant field verification. 

The best way to proceed is to combine AI-based decision making techniques with long-

standing experience and practices of farmers. With meaningful development of AI combined 

with proper access for farmers, this technology can lead to the efficient use of resources and 

sustainable agricultural development. 
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