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Abstract: Agriculture is a key contributor to economic growth and food security, yet farmers continue to face problems such as
climate uncertainty, crop diseases, inefficient irrigation, and limited access to expert advice. Recent developments in Artificial
Intelligence (Al) and web technologies make it possible to support farmers through intelligent digital platforms. This review
paper presents SmartAgro, an Al-based web application that provides crop recommendations, disease identification support,
irrigation guidance, and weather-based advisories. The proposed system focuses on a low-cost, website-only approach that avoids
the use of expensive hardware. SmartAgro aims to enhance productivity, sustainability, and ease of access for farmers,
particularly small and marginal farmers.

I. INTRODUCTION

Agriculture plays a crucial role in the overall development of many developing and developed countries. Traditional farming methods
mainly depend on experience, manual observation, and seasonal knowledge, which are often insufficient to address modern
agricultural challenges. Issues such as climate change, unpredictable rainfall, soil degradation, and the rapid spread of crop diseases
have increased risks in farming activities.

Artificial Intelligence has emerged as a powerful tool to support data-driven decision-making in agriculture. By analyzing large
volumes of data related to soil conditions, weather patterns, and crop history, Al-based systems can provide accurate and timely
recommendations to farmers. Web-based agricultural platforms further improve accessibility by allowing farmers to access
information using simple internet-enabled devices. In this context, SmartAgro is proposed as an Al-powered agriculture support
system that delivers essential farming guidance through a user-friendly website without relying on complex or costly hardware
infrastructure.

Il. OBJECTIVES
The main objective of the SmartAgro system is to provide intelligent agricultural assistance through a web-based platform. The
system aims to recommend suitable crops by analyzing soil properties, climate conditions, and seasonal data. Another objective is to
support early identification of crop diseases using data analysis and image-based inputs, enabling timely preventive action. The
platform also focuses on providing weather-based guidance to help farmers plan irrigation, sowing, and harvesting activities
effectively. Overall, SmartAgro seeks to promote efficient resource utilization, sustainable farming practices, and improved
agricultural productivity.
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I1l. LITERATURE REVIEW

Several research studies have demonstrated the effectiveness of Artificial Intelligence and machine learning techniques in modern
agriculture. Researchers have applied machine learning algorithms to predict crop yield by analyzing soil nutrients, weather
conditions, and historical agricultural data. Deep learning and image processing techniques have also been widely used for early
detection of plant diseases, helping farmers reduce crop losses through timely treatment.

Precision agriculture systems have shown positive results in optimizing the use of water, fertilizers, and pesticides, thereby increasing
productivity and reducing environmental impact. However, many existing smart agriculture solutions depend on expensive hardware
such as sensors, drones, and 10T devices, which increases implementation costs and limits adoption by small-scale farmers. Compared
to these approaches, SmartAgro emphasizes a low-cost, web-based solution that utilizes Al algorithms and publicly available data
sources, making intelligent agricultural support more affordable and accessible.

IV. METHODOLOGY

The SmartAgro system follows a structured methodology to deliver agricultural recommendations through a web platform. Initially,
the user provides basic information such as soil type, crop preference, farm location, and season through the website interface. This
user input is combined with external weather data, including temperature, rainfall, and humidity, obtained from reliable online
sources.

The collected data is pre-processed to remove inconsistencies and ensure accuracy. Al and machine learning algorithms then analyze
the processed data to generate crop recommendations, disease-related insights, and irrigation suggestions. Finally, the results are
displayed to the user in a simple and understandable format through the website.

V. FEATURE
A. Crop Recommendation
The crop recommendation feature analyzes factors such as soil characteristics, climate conditions, rainfall, and temperature to suggest
suitable crops for a specific region. Selecting crops that match local environmental conditions helps farmers achieve higher yields
while reducing production risks and costs.

B. Disease Identification

Disease identification focuses on detecting crop diseases by analyzing visible symptoms such as discoloration, leaf spots, or abnormal
growth patterns. Machine learning and image-based analysis enable early detection, allowing farmers to take preventive measures and
minimize crop damage.

C. Weather Advisory
The weather advisory module provides information related to rainfall, temperature, humidity, wind speed, and extreme weather
events. This guidance helps farmers plan farming activities such as sowing, irrigation, fertilization, and harvesting more effectively.

D. Irrigation Guidance
Irrigation guidance assists farmers in managing water resources efficiently. Recommendations are based on crop type, growth stage,
soil condition, and current weather data. Proper irrigation improves crop health, conserves water, and reduces energy consumption.
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E. Farming Tips
The farming tips section offers practical guidance on soil preparation, crop rotation, pest control, and balanced fertilizer use. These
scientifically recommended practices support long-term soil fertility, sustainable farming, and improved productivity.

VI. TECHNOLOGY USED
SmartAgro utilizes Artificial Intelligence and Machine Learning techniques to process agricultural data and generate intelligent
recommendations. Machine learning models analyze historical and real-time data related to soil, crops, location, and climate. Web
technologies are used to deliver these insights through a simple and user-friendly online platform that can be accessed using standard
devices.

VIl. LIMITATION
One major limitation of the SmartAgro system is its dependence on internet connectivity. In regions with limited or unstable internet
access, farmers may face difficulties in using the platform. Another limitation is the availability and quality of datasets used to train
Al models. Incomplete or outdated data can reduce the accuracy of recommendations. Additionally, incorrect user input may lead to
less reliable results, highlighting the importance of accurate data entry.

VIIl. ADVANTAGE
SmartAgro offers a low-cost and easy-to-use agricultural support solution suitable for farmers of all scales. The system provides
timely crop recommendations, disease identification assistance, and weather-based guidance through a single web platform. By
promoting efficient use of water and other resources, the system supports sustainable and eco-friendly farming practices while
improving productivity and profitability.

IX. FUTURE SCOPE
The SmartAgro platform can be further enhanced by developing a dedicated mobile application for easier access. Integration of
voice-based assistance can help farmers with limited literacy or technical skills. Future improvements may
also include 10T sensor integration for real-time data collection and multilingual support to reach farmers from different regions and
language backgrounds.

X. ACKNOWLEDGMENT

This project report is written in a journalistic style to clearly present the purpose, process, and impact of the SmartAgro initiative. The
authors sincerely acknowledge Lecturer Manoj Damahe Sir, Department of Computer Engineering, NIT Polytechnic, Nagpur, for his
guidance, mentorship, and continuous academic support throughout the development of this review paper. His constructive feedback
and practical insights helped shape the study into a clear, structured, and plagiarism-free academic contribution.

The authors also thank the faculty of NIT Polytechnic, Nagpur, for providing the academic environment and resources necessary for
completing this work. Appreciation is extended to classmates and peers for discussions and inputs that improved clarity and
presentation. Finally, heartfelt thanks are offered to family members for their encouragement and support, which played an important
role in the successful completion of this work.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 14 Issue Il Feb 2026- Available at www.ijraset.com

XIl. CONCLUSION

SmartAgro highlights the potential of Al and web technologies in supporting modern agriculture. By offering crop recommendations,
disease identification support, irrigation guidance, and weather advisories through a low-cost web-based platform, the system helps
farmers make informed decisions and reduce agricultural risks. The website-only approach ensures affordability and accessibility,
making SmartAgro a practical solution for promoting sustainable and efficient farming practices.

[t

[2]
(3]

[4]

(5]
[6]

REFERENCES
Ramesh, D., & Vardhan, B. V. (2015). Analysis of crop yield prediction using data mining techniques. International Journal of Research in Engineering and
Technology, 4(1), 47-50.
Mohanty, S. P., Hughes, D. P., & Salathé, M. (2016). Using deep learning for image-based plant disease detection. Frontiers in Plant Science, 7, 1419.
Kamilaris, A., Kartakoullis, A., & Prenafeta-Boldu, F. X. (2017). A review on the practice of big data analysis in agriculture. Computers and Electronics in
Agriculture, 143, 23-37.
Patel, H. H., Patel, D. M., & Patel, J. R. (2018). Crop recommendation system using machine learning. International Journal of Computer Science and
Engineering, 6(4), 1-5.
FAOQ. (2020). Digital technologies in agriculture and rural areas. Food and Agriculture Organization of the United Nations.
Elavarasan, D., & Vincent, P. M. D. (2020). Crop yield prediction using deep reinforcement learning model for sustainable agrarian applications. IEEE Access,
8, 86886-86901.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




