
           
      International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 04 | April - 2026                           SJIF Rating: 8.659                                     ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                     |        Page 1 
 

Artificial Intelligence in Agriculture: 

A Comprehensive Research Review 

Dr.D.S.Zingade                  Prathmesh Dasarwar                Chaitanya Deshpande 

Assistant Professor                             Student                                      Student 

Department of AIDS                   Department of AIDS                 Department of AIDS 

AISSMS IOIT Pune                     AISSMS IOIT Pune                  AISSMS IOIT Pune 
 

 

 

Abstract- Artificial Intelligence (AI) is 

rapidly transforming the agricultural sector 

by enabling data‑driven decision making and 

intelligent automation. With the global 

population increasing and the demand for 

food rising, traditional farming methods are 

often insufficient to ensure sustainable 

agricultural productivity. AI technologies 

such as machine learning, deep learning, 

computer vision, robotics, and Internet of 

Things (IoT) devices are increasingly used to 

monitor crop health, predict yields, detect 

plant diseases, manage irrigation systems, 

and optimize resource usage. This research 

paper reviews existing literature on AI 

applications in agriculture and discusses 

major technologies, benefits, limitations, and 

future developments. The study shows that 

AI‑based agricultural systems can improve 

productivity, reduce environmental impact, 

and support sustainable farming practices. 

Index Terms— Artificial Intelligence, Smart 

Farming, Machine Learning, IoT, Precision 

Agriculture, Crop Monitoring. 

 

 

I. INTRODUCTION 

Agriculture has been the backbone of human 

civilization for centuries. It provides food, 

employment, and economic stability to 

millions of people worldwide. However, 

modern agriculture faces several critical 

challenges, including increasing population, 

limited land availability, environmental 

degradation, and unpredictable weather 

conditions. 

Traditional farming relies heavily on manual 

labor and experience-based decision-making, 

which often leads to inefficiencies and lower 

productivity. To overcome these limitations, 

advanced technologies such as Artificial 

Intelligence (AI) are being introduced into 

agriculture. 

AI enables machines to learn from data, 

analyze patterns, and make intelligent 

decisions. In agriculture, AI systems analyze 

various factors such as soil quality, weather 

conditions, crop health, and water availability. 

These systems provide accurate 

recommendations to farmers, helping them 

optimize farming practices and increase 

productivity. 
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The integration of AI with technologies like 

IoT, drones, and sensors has led to the 

development of smart farming systems. These 

systems allow real-time monitoring and 

automation, making agriculture more efficient, 

precise, and sustainable. 

 

II. FACTORS AFFECTING 

AGRICULTURE 

Agriculture depends on multiple environmental 

and biological factors. AI systems consider 

these variables to improve decision-making: 

A. Soil Nutrients 

The quality and fertility of soil directly impact 

crop yield. AI systems analyze soil 

composition and recommend suitable crops 

and fertilizers. 

B. Moisture Levels 

Soil moisture determines irrigation needs. AI-

based systems monitor moisture levels and 

automate water supply. 

C. Climate Conditions 

Factors such as temperature, rainfall, wind 

speed, and sunlight affect crop growth. AI 

helps analyze climate patterns for better 

planning. 

D. Crop Rotation 

AI suggests optimal crop rotation strategies to 

maintain soil fertility and reduce pest attacks. 

E. Pest and Disease Presence 

AI detects early signs of pests and diseases, 

preventing large-scale crop damage. 

 

III. APPLICATIONS OF AI IN 

AGRICULTURE 

A. Weather Forecasting 

Artificial Intelligence plays a crucial role in 

predicting weather conditions in agriculture. 

By analyzing both historical and real-time data, 

AI helps farmers make informed decisions 

regarding the optimal time for sowing seeds, 

selecting suitable crops, and planning irrigation 

activities. This predictive capability 

significantly reduces the risks associated with 

unpredictable weather patterns and climate 

change. 

 

B. Soil and Crop Health Monitoring 

AI technologies such as sensors and computer 

vision are widely used to monitor soil and crop 

health. These systems analyze soil nutrients 

and environmental conditions to detect 

deficiencies and identify unhealthy plants. As a 

result, farmers can take corrective actions to 

improve soil quality and ensure better crop 

growth and yield. 

 

C. AI Robotics 

AI-powered robots are transforming 

agricultural practices by automating various 

farming tasks. These robots are capable of 

harvesting crops, removing weeds, and sorting 

and packaging agricultural produce. Compared 

to human labor, these robotic systems operate 

more efficiently, quickly, and accurately, 

reducing dependency on manual labor. 
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D. Pest Detection 

AI systems play an important role in detecting 

pest infestations in agricultural fields. By 

analyzing satellite images and historical data, 

these systems can identify the presence of pests 

at an early stage. Farmers receive timely alerts, 

enabling them to take immediate preventive 

measures and minimize crop damage. 

 

E. Drone Technology 

Drone technology has become an essential tool 

in modern agriculture. Drones are used for crop 

monitoring, pesticide spraying, and tracking 

plant growth. They capture high-resolution 

images and provide real-time data, which helps 

farmers improve accuracy in farming 

operations and make better decisions. 

 

F. Smart Irrigation Systems 

The integration of AI with IoT has enabled the 

development of smart irrigation systems. These 

systems continuously monitor soil moisture 

levels and environmental conditions to 

optimize water usage. By automating irrigation 

processes, they help reduce water wastage and 

ensure that crops receive the required amount 

of water for optimal growth. 

 

IV. ADVANCED AI APPLICATIONS 

A. Leak Detection in Irrigation 

AI technology is used to detect leaks in 

irrigation systems by analyzing water flow 

patterns. Early detection of leaks helps prevent 

water loss and protects crops from damage, 

thereby improving overall water management. 

 

B. Disease Detection 

AI-based computer vision models are highly 

effective in identifying plant diseases. These 

systems analyze images of crops and detect 

diseases at an early stage, allowing farmers to 

take timely action and prevent the spread of 

infections. 

 

C. Livestock Monitoring 

AI systems are also used to monitor livestock 

health using sensors and cameras. These 

systems track animal behavior and detect 

abnormalities, helping farmers improve 

livestock productivity and prevent diseases. 

 

D. Intelligent Pesticide Application 

AI-powered drones enable precise application 

of pesticides by targeting only the affected 

areas. This reduces excessive use of chemicals, 

minimizes environmental impact, and 

improves crop quality. 

 

E. Yield Prediction 

AI analyzes data collected from sensors, 

drones, and historical records to predict crop 

yields accurately. This helps farmers plan their 

production strategies, allocate resources 

efficiently, and maximize profitability. 
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V. BENEFITS OF AI IN 

AGRICULTURE 

A. Data-Driven Decisions 

AI enables farmers to analyze large volumes of 

data and make informed decisions. It provides 

valuable insights into crop growth, soil 

conditions, and market trends, improving 

overall farming efficiency. 

 

B. Cost Savings 

The use of AI reduces the need for excessive 

water, fertilizers, and pesticides. This leads to 

lower production costs and higher profitability 

for farmers. 

 

C. Increased Productivity 

AI optimizes farming practices by providing 

accurate recommendations, resulting in 

increased crop yield and better quality produce. 

 

D. Automation 

AI automates repetitive and labor-intensive 

tasks, reducing the need for manual labor and 

increasing operational efficiency. 

 

E. Sustainability 

AI promotes sustainable farming by 

minimizing resource wastage and reducing 

environmental impact. It helps conserve water, 

maintain soil health, and reduce chemical 

usage. 

 

VI. ROLE OF IoT AND BIG DATA 

Artificial Intelligence works closely with IoT 

and Big Data technologies in agriculture. IoT 

devices collect real-time data from agricultural 

fields, including soil moisture, temperature, 

and crop conditions. Big Data analytics 

processes this large volume of data, and AI 

algorithms analyze it to generate useful 

insights and recommendations. This 

combination creates a smart farming ecosystem 

that improves efficiency, productivity, and 

decision-making. 

 

VII. CHALLENGES OF AI IN 

AGRICULTURE 

Despite its many advantages, AI in agriculture 

faces several challenges. One of the major 

issues is the high cost of implementing 

advanced technologies such as drones and 

sensors, which may not be affordable for 

small-scale farmers. Additionally, there is a 

lack of awareness and technical knowledge 

among farmers, making it difficult for them to 

adopt AI solutions. AI systems also require 

large datasets for training, which are not 

always available. Furthermore, poor internet 

connectivity and infrastructure in rural areas 

limit the effective implementation of AI 

technologies. 

 

VIII. FUTURE SCOPE 

The future of AI in agriculture is highly 

promising, with several advancements 

expected in the coming years. Technologies 
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such as autonomous farming robots, AI-

powered greenhouses, and advanced climate 

prediction systems will revolutionize farming 

practices. Integration with blockchain 

technology and smart supply chain 

management systems will further enhance 

efficiency and transparency. AI will transform 

farmers into data-driven agricultural experts 

who rely on technology for decision-making. 

 

IX. IMPACT ON FARMERS AND 

INDUSTRY 

Artificial Intelligence is changing the role of 

farmers from manual laborers to strategic 

decision-makers. Farmers are increasingly 

relying on data analysis, smart tools, and 

digital platforms to manage their farms. This 

transformation is also benefiting the 

agricultural industry by improving efficiency, 

increasing productivity, and enhancing 

profitability. As a result, AI is playing a key 

role in modernizing agriculture and ensuring 

sustainable growth. 

 

X. CONCLUSION 

Artificial Intelligence is revolutionizing 

agriculture by improving productivity, 

efficiency, and sustainability. AI technologies 

enable farmers to monitor crops, detect 

diseases, optimize resources, and make better 

decisions. 

Although challenges such as cost and lack of 

awareness exist, continuous advancements in 

technology will drive the adoption of AI in 

agriculture. In the future, AI will play a critical 

role in ensuring global food security and 

sustainable farming practices. 
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