IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 14 Issue: v Month of publication: May 2026

DOIl: https://doi.org/10.22214/ijraset.2026.82262

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




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 V May 2026- Available at www.ijraset.com

Al-Based Biochar Recommendation System for Soil
Health & Carbon Enhancement

Miss. Kanchan Rajendra Pawar', Mr. Omkar Kailas Shinde?, Miss. Payal Jagdish Kaithwas®

Abstract: Soil health is very important for agricultural productivity, but many farmers face issues such as low fertility, poor soil
structure, and reduced carbon content. Biochar is a sustainable solution that helps improve soil quality and increase carbon
storage. This research focuses on developing an Al-based web application using Claude Al to recommend suitable bio-char
usage for farmers. The system provides recommendations based on inputs such as soil type, crop type, and environmental
conditions. The web application is simple and easy to use, allowing farmers to access it through mobile phones or computers.
The main objective of this study is to help farmers improve soil health and enhance carbon sequestration using modern
technology. By using this system, farmers can make better decisions regarding soil management practices. The application also
promotes sustainable agriculture and reduces environmental impact. This study highlights how Al-based web applications can
support farmers in solving real-life problems and improving productivity in an efficient and practical way.
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l. INTRODUCTION
Agriculture is an important part of the economy, especially in India. However, soil degradation has become a serious issue due to
excessive use of chemical fertilizers, improper farming practices, and environmental changes. Poor soil health reduces crop
productivity and affects farmers’ income.

Fig.1.1. Soil Degradation

Biochar is a carbon-rich material made from organic waste. It improves soil fertility, increases water retention, and helps in storing
carbon in the soil. This makes it useful for both agriculture and environmental protection.
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With the help of modern technology, Artificial Intelligence (Al) can provide smart solutions for farmers. In this research, an Al-
based web application is developed using Claude Al. The system takes user input such as soil type and crop type and provides
recommendations for bio-char usage®.

The aim of this project is to create a simple and effective digital platform that helps farmers improve soil health and adopt
sustainable farming practices®.

Agriculture is one of the most important sectors in the world and plays a major role in the economy of countries like India. A large
number of people depend on farming for their livelihood. However, in recent years, agriculture has been facing many challenges
such as soil degradation, climate change, water scarcity, and improper farming practices. Among these, soil health has become a
major concern because it directly affects crop productivity and quality”.

One of the important solutions to improve soil health is the use of Biochar. Biochar is a carbon-rich material produced from organic
waste such as crop residues, wood, and biomass through a process called pyrolysis. It has gained attention in recent years due to its
ability to improve soil properties and support sustainable agriculture®. Bio char helps in increasing soil fertility by improving
nutrient availability and enhancing microbial activity. It also improves soil structure, making it more suitable for plant growth®.
Another major benefit of bio-char is its role in carbon sequestration. Carbon sequestration refers to the process of capturing and
storing carbon dioxide from the atmosphere’. Bio char stores carbon in a stable form in the soil for a long period of time, which
helps in reducing greenhouse gas emissions and combating climate change. Therefore, bio-char is not only useful for improving
agricultural productivity but also for protecting the environment®,

Despite these benefits, many farmers are not aware of bio-char or do not know how to use it properly®. The effectiveness of bio-char
depends on several factors such as soil type, crop type, climate conditions, and method of application. Without proper guidance,
farmers may not get the expected results. This creates a need for a system that can provide correct and timely recommendations to
farmers™.

With the advancement of technology, Artificial Intelligence (Al) has emerged as a powerful tool in agriculture™.

Fig.3.Al in Agriculture

Al can analyze large amounts of data and provide accurate recommendations based on different conditions™. It can help farmers
make better decisions related to soil management, crop selection, and resource utilization. Al-based systems are becoming popular
because they provide fast, reliable, and easy-to-understand information®®.

In this research, an Al-based web application is developed using Claude Al to recommend suitable bio-char usage for farmers. A
web application is chosen because it is easy to access and does not require installation. Farmers can use it on mobile phones, tablets,
or computers with internet access. The application is designed in a simple way so that even users with basic knowledge of
technology can use it without difficulty™.

The system works by taking input from the user, such as soil type, crop type, and other relevant details. Based on this input, the Al
model processes the data and provides recommendations for bio-char usage. These recommendations may include the amount of
bio-char, method of application, and expected benefits. The goal is to provide practical and useful suggestions that farmers can
apply in real-life situations'.

This research aims to combine the benefits of bio-char and modern Al technology to create an effective solution for improving soil
health. By using this web application, farmers can gain knowledge about sustainable farming practices and make better decisions. It
also helps in reducing dependency on experts and saves time by providing instant information®’.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 2578



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 V May 2026- Available at www.ijraset.com

1. PROBLEM STATEMENT

1) Soil degradation is increasing due to excessive use of chemical fertilizers and improper farming practices.

2) Decrease in soil fertility and organic carbon content is affecting crop productivity and farmer income18.

3) Although bio char is useful for improving soil health and supporting Carbon Sequestration, many farmers lack awareness about
its benefits and proper application methods19.

4) The effectiveness of bio char depends on multiple factors such as soil type, crop type, and environmental conditions, which
makes decision-making difficult for farmers.

5) There is a lack of simple and accessible digital platforms that provide personalized guidance for bio char usage20.

6) Limited use of modern technologies like Artificial Intelligence in practical agricultural decision-making systems.

7) Farmers often depend on traditional knowledge or experts, which may not always be available or accurate?.

I1l.  OBJECTIVES OF THE STUDY

1) Todevelop an Al-based web application using Claude A: This objective focuses on creating a simple web platform that farmers
can access easily. The application uses Al to generate recommendations based on user inputs.

2) To provide bio char recommendations based on soil and crop data: The system collects inputs like soil type and crop type from
the user. Based on this data, it suggests suitable bio char usage for better soil management.

3) To improve soil health and fertility using bio char: This objective aims to promote the use of biochar to enhance soil quality. It
helps in increasing nutrient availability and supports better crop growth.

4) To promote sustainable agriculture through Carbon Sequestration: Biochar helps in storing carbon in the soil, reducing
environmental impact. This supports eco-friendly farming practices and long-term soil sustainability.

5) To demonstrate the role of Artificial Intelligence in agricultural decision-making: The system shows how Al can provide quick
and accurate recommendations. It helps farmers make better decisions without depending only on experts.

V. REVIEW OF LITERATURE
1) Lehmann & Joseph (2015)
Lehmann and Joseph explained the importance of bio-char in improving soil quality. According to their study, bio-char helps in
increasing soil fertility and improves the physical structure of the soil. It also enhances water retention, which is useful in dry areas.
Another important point is that bio-char stores carbon in the soil for a long time, which helps in reducing climate change. Their
research shows that bio-char is a sustainable and eco-friendly solution for agriculture. This study is important for understanding the
basic benefits of bio-char.

2) Sohietal. (2017)

Sohi and his team studied the environmental benefits of bio-char. They found that bio-char plays a major role in carbon
sequestration, which means capturing and storing carbon dioxide from the atmosphere. This helps in reducing global warming. The
study also shows that bio-char improves soil microbial activity, which is important for plant growth. They suggested that bio-char
can be used as a long-term solution for both soil improvement and environmental protection. This research supports the use of bio-
char in sustainable farming.

3) Jeffery et al. (2018)

Jeffery and colleagues focused on the effect of bio-char on crop productivity. Their research found that the use of bio-char can
increase crop yield in many cases. It improves nutrient availability in the soil, which helps plants grow better. The study also
showed that bio-char works well when combined with fertilizers. However, the results may vary depending on soil type and climate.
This study is useful in understanding how bio-char directly benefits farmers.

4) Major et al. (2019)

Major and his team studied the long-term impact of bio-char on soil. They found that bio-char remains stable in soil for many years
and continues to improve soil quality over time. It helps in maintaining soil nutrients and reduces the need for chemical fertilizers.
Their research also highlighted that bio-char can improve soil structure and reduce soil erosion. This study proves that bio-char is
not only a short-term solution but also beneficial in the long run.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 2579



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 V May 2026- Available at www.ijraset.com

5) Reddy & Rao (2022)

Reddy and Rao discussed the role of modern technologies like Artificial Intelligence in agriculture. They found that Al can help
farmers make better decisions by providing accurate and timely information. Their study shows that digital tools can improve
productivity and reduce risks in farming. They also highlighted that Al-based systems can analyze data and give useful
recommendations. This research supports the use of Al in your web application.

6) Patil et al. (2021)

Patil and his team studied Al-based agricultural systems. They found that such systems help farmers by providing quick and reliable
information. Al tools can analyze different factors like soil, weather, and crops to give better suggestions. The study also showed
that farmers are slowly adopting digital solutions. This research is important because it supports the idea of using Al for smart
farming solutions.

7) Guptaetal. (2020)
Gupta and colleagues analyzed the use of web applications in agriculture. They found that web apps are easy to use and can be
accessed from anywhere using mobile phones or computers. Their study showed that farmers prefer simple and user-friendly
systems. Web applications help in sharing knowledge quickly and effectively. This research supports the development of your Al-
based web application.

8) Singh et al. (2022)

Singh and his team explored digital tools in agriculture. They found that technology helps in improving communication and
knowledge sharing among farmers. Their study shows that Al-based platforms can provide better solutions to farming problems.
They also highlighted that digital tools reduce dependency on traditional methods. This research supports the use of Al for modern
agricultural practices.

9) Meena & Patel (2021)

Meena and Patel studied the adoption of digital platforms by farmers. They found that farmers prefer applications that are simple

and easy to understand. Their research shows that user-friendly design is very important for technology adoption. They also

suggested that digital tools should be available in local languages. This study helps in designing a better web application for
farmers.
V. METHODOLOGY

1) Problem ldentification: The study begins by identifying issues such as soil degradation, low fertility, and lack of awareness
about biochar usage. These problems reduce agricultural productivity and create the need for a smart recommendation system.

2) Data Collection: Information related to soil health, biochar, and farming practices was collected from research papers and
agricultural sources. This data helps in understanding how biochar improves soil quality and supports Carbon Sequestration.

3) System Design Planning: The system is designed using a simple input—process—output model. This defines how user input (soil
and crop data) will be processed to generate recommendations.

4) Web Application Development: The web application is developed using an Al-assisted approach with Claude Al. Interface
design and logic are generated through Al prompts instead of manual coding. It provides a simple and user-friendly platform for
farmers.

5) Al Integration: Claude Al is used to process user inputs and generate biochar recommendations. The Al helps in providing
accurate and context-based suggestions for better soil management.

6) Input Processing: Users enter details such as soil type and crop type through the web interface. The system processes this
information to understand the farming conditions.

7) Output Generation: Based on processed input, the system generates suitable biochar recommendations. The output is displayed
in a simple format for easy understanding by users.

8) Testing and Evaluation: The system is tested with different inputs to check accuracy and usefulness. Improvements are made by
refining Al prompts and responses.

9) Implementation: The final system is implemented as a working Al-based web application. It demonstrates the use of Artificial
Intelligence in agriculture for decision support.
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VI. SYSTEM DESIGN / WORKING
1) User Input Stage
The user opens the web application and enters details like soil type and crop type. This information is collected through a simple
web form interface.

Al-Based Biochar

1 About 83 Contact
Recommendation System L] o -]

\ M Al-Based §
\ . Biochar Recommendation System
i 2 ﬂ ( ”' Improve Soil Health & Enhance Carbon Sequestration .
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& Farmer Name

Q Location
& sl Type v
g Crop Type t t v

@ Get Biochar Recommendation
Vg  Improve #a+  Enhance /J‘ Increase Sustainable
‘ Soil Health S Carbon Storage 2l Productiviy \od Farming
e = o ——— .

2) Data Processing Stage
The entered data is sent for processing using Claude Al. The Al analyzes the input and matches it with biochar knowledge.

f BiocharAl

' Hello! 'm BlocharAl, your soil health and carbon enhancement assistant,

I can help you find the best blochar for your farm based on your soil

conditions and crops,

To get started, could you tell me:
1, What crop are you growing?
2, What s your soil's pH (if you know it)?

If you're not sure about your soil pH, just describe any problems you're
facing ~ like poor drainage, low yields, or dry soil ~ and I'l guide you from

there!
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3) Recommendation Generation Stage
Based on the analysis, the system generates suitable biochar usage suggestions. These recommendations help improve soil health
and productivity.

v BiocharAl
\

How much quantity required
for 1hector

Great question! To give you an
accurate biochar
recommendation, I need to
know a little more about your

situation.

Could you tell me:

1. What crop are you growing?
(e.g., vegetables, rice, wheat,
fruit trees, etc.)

2. What is your soil type?
(sandy, loamy, or clay) — and do

you know your soil's pH level?

These two details will help me

pinpoint the right quantity and

soil, crop, or ask about

4) Output Display Stage
The final result is shown on the web page in a simple text format. The output is easy to understand and useful for farmers.

5) System Accessibility Stage
The web application can be accessed through any browser without installation.
It supports quick and easy decision-making using Artificial Intelligence.

VII. RESULTS AND ANALYSIS
The Al-based biochar recommendation system was tested using different input conditions such as soil type and crop type. The
system successfully generated suitable biochar recommendations based on user input. The results show that the application provides
quick, simple, and useful suggestions for improving soil health.
To better understand the impact of biochar, a comparative analysis was prepared between plain soil and biochar-treated soil.

A. Comparative Analysis

Parameter Plain Soil Biochar-Treated Soil
Soil Fertility Moderate High
Water Retention Low High
Carbon Content Low High
Crop Productivity Moderate Improved
Soil Structure Weak Improved
Microbial Activity Low High

Table 1.Comparative analysis of plain soil & biochar treated soil

©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 V May 2026- Available at www.ijraset.com

Comparison of Plain Soil vs Biochar-Treated Soil
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VIIL. ADVANTAGES / APPLICATIONS
1)  The system helps in improving soil fertility and crop productivity.
2) It provides quick and accurate biochar recommendations based on user input.
3) The web application is simple and easy to use, even for beginners.
4) It saves time by giving instant results.
5) It reduces dependency on agricultural experts.
6) It supports sustainable farming practices.
7) Ithelps in increasing carbon content in soil (environmental benefit).
8) It can be accessed on mobile, tablet, or computer.
9) It promotes the use of Artificial Intelligence in agriculture.
10) The system provides results in a clear and understandable format.

IX. LIMITATIONS
1) The system depends on correct user input for accurate results.
2) It uses limited parameters (only soil type and crop type).
3) Itrequires an internet connection to work.
4) It may not handle complex real-world farming conditions.
5) It does not use real-time soil data.
6) The recommendations are general, not field-tested.
7) It does not consider weather conditions.

X. FUTURE SCOPE
1) Integration with real-time soil sensors for better accuracy.
2) Addition of weather data to improve recommendations.
3) Support for regional languages (Marathi, Hindi, etc.).
4)  Development of a mobile application with offline access.
5) Expansion to include fertilizer and irrigation suggestions.
6) Use of advanced Al/ML models for more precise results.
7)  Integration with government schemes and agricultural databases.
8) Adding voice input/output for easy use by farmers.

Xl.  CONCLUSION
This project developed an Al-based web application that helps farmers use biochar properly to improve soil health. The system
gives quick and easy recommendations based on soil and crop type, making it useful even for beginners.
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The results show that biochar improves soil fertility, water retention, carbon content, and crop productivity compared to normal soil.
It also supports sustainable farming and helps protect the environment.

Overall, this study shows that using Al in agriculture can help farmers make better decisions. With future improvements, this system
can become even more useful for smart farming.
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