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Abstract—Agriculture plays a critical role in global 

economies, especially in developing regions. However, 

farmers often struggle with accessing reliable and timely 

information, which is essential for maximizing crop 

yields and profits. The "Soil Carbon & Agriculture 

Market Dashboard" is an innovative web-based 

application designed to bridge the information gap in 

agriculture. This system provides farmers with real-time 

soil nutrient recommendations, a platform for 

submitting and viewing market prices, and an AI-

powered chatbot offering personalized agricultural 

advice.The application integrates several modern 

technologies such as Python, Streamlit, SQLite, and 

LangChain, alongside advanced features like Retrieval-

Augmented Generation (RAG) for the AI chatbot. By 

offering soil analysis recommendations based on 

geographic district data, a marketplace for vegetable 

prices, and an AI assistant, the system empowers farmers 

to make better-informed decisions and improve their 

productivity. Additionally, it supports consumers by 

providing access to accurate market prices and 

facilitating a more transparent agricultural 

marketplace. The project aims to modernize farming 

practices, reduce dependency on middlemen, and 

promote sustainability by helping farmers optimize their 

operations through technology. It is designed to be 

simple, cost-effective, and scalable, making it accessible 

to both tech-savvy and non-technical users. 

 

I. INTRODUCTION 

Agriculture remains the cornerstone of many global 

economies, especially in developing nations where it 

supports the livelihoods of millions. However, 

traditional farming practices often suffer from 

inefficiencies, lack of access to real-time data, and 

limited exposure to technological advancements. In 

response to these challenges, our project titled "Agro-

Smart: The Future of Smart Farming", also known 

as AgriHub, presents a transformative digital solution 

aimed at empowering farmers and consumers through 

an intelligent, web-based platform. This system 

integrates state-of-the-art technologies such as Python, 

Streamlit, SQLite, and LangChain to deliver critical 

functionalities including district-specific soil nutrient 

analysis, dynamic market price updates for vegetables, 

and an AI-powered chatbot offering personalized 

agricultural advice. Leveraging the Retrieval-

Augmented Generation (RAG) model, the chatbot 

provides context-aware, data-driven responses to 

farmers' queries, reducing their reliance on external 

advisors and outdated methods. Additionally, the 

platform fosters transparency by enabling farmers to 

directly share market rates, thereby bypassing 

middlemen and promoting fair trade practices. 

Designed with simplicity, scalability, and inclusivity 

in mind, AgriHub supports both technologically adept 

users and those with limited digital literacy, 

contributing to a more sustainable, efficient, and 

informed agricultural ecosystem. 

 

               Fig.1 

II. BACKGROUND STUDY 

Agriculture remains the cornerstone of economic 

development in many regions of the world, 

particularly in developing countries like India. Despite 
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its critical role, the agricultural sector often struggles 

with inefficiencies stemming from limited access to 

reliable information, outdated farming practices, and 

dependence on traditional market systems. Most 

farmers still rely on anecdotal knowledge and 

experience for critical decisions such as crop selection, 

soil treatment, and pricing strategies. These limitations 

lead to suboptimal yields, market exploitation by 

intermediaries, and an overall lack of sustainability in 

agricultural operations. 

One of the primary challenges is the lack of real-time 

and localized data regarding soil conditions and crop 

suitability. Without scientific soil analysis, farmers 

often select crops that are mismatched with the 

nutrient profile of their land, resulting in reduced 

productivity. Furthermore, access to current market 

prices is limited, forcing farmers to rely on middlemen 

who often provide unfair rates and lack transparency. 

This creates an imbalance in the agricultural supply 

chain, negatively impacting both producers and 

consumers. The advent of modern technologies—such 

as artificial intelligence, data analytics, and web-based 

platforms—offers new opportunities to address these 

longstanding issues. The integration of AI-powered 

advisory systems, real-time market dashboards, and 

geolocation-based soil recommendations can 

revolutionize how farmers access information and 

make decisions. Web-based platforms, especially 

those designed to be user-friendly and cost-effective, 

can democratize agricultural intelligence, bringing 

advanced tools within reach of even small-scale and 

non-technical farmers.The proposed project, Agro-

smart, aims to bridge these gaps by providing a 

centralized platform that combines real-time soil 

nutrient recommendations, market price reporting and 

visualization, and an AI-driven chatbot using 

Retrieval-Augmented Generation (RAG) for 

personalized agricultural advice. Through the use of 

open-source tools and scalable technologies like 

Python, Streamlit, and SQLite, the system is designed 

to be both accessible and impactful. Ultimately, this 

project seeks to empower farmers, reduce exploitation, 

and promote data-driven, sustainable agricultural 

practices. 

III. PROPOSED METHODOLOGY 

The AgroSmart system is designed to integrate data-

driven decision-making into agriculture through a 

multi-functional, web-based application tailored for 

both farmers and consumers. The methodology begins 

with a role-based authentication mechanism that 

identifies users as either farmers or general users, 

directing them to their respective interfaces. For 

farmers, the platform offers a soil nutrient 

recommendation module powered by district-level 

data and historical nutrient profiles, enabling informed 

crop selection. This data is processed using Python-

based algorithms and visualized through an intuitive 

Streamlit dashboard. Farmers can also interact with an 

AI-powered chatbot, developed using Retrieval-

Augmented Generation (RAG) models and FAISS-

based vector search, to obtain personalized answers to 

agricultural queries in real time. 

On the other hand, users (consumers) are directed to a 

market interface where they can view vegetable 

listings submitted by farmers, promoting transparency 

and reducing reliance on middlemen. The system 

includes features for uploading and updating market 

prices, along with a cart management module for users 

to engage in transactions or selections. All user 

interactions and module outputs are managed and 

stored via an SQLite database, ensuring secure and 

efficient data handling. By leveraging technologies 

such as LangChain for AI integration, pandas for data 

manipulation, and Streamlit for deployment, the 

proposed methodology ensures scalability, ease of use, 

and high accessibility. This holistic approach aims to 

enhance agricultural productivity, streamline produce 

distribution, and democratize access to agricultural 

intelligence. 

A. SOIL RECOMMENDATION 

The Soil Recommendation module is a core feature of 

the AgroSmart platform, designed to support farmers 

in making data-driven decisions regarding crop 

selection and soil treatment. This system utilizes 

district-level soil data—specifically the levels of 

essential nutrients such as Nitrogen (N), Phosphorus 

(P), and Potassium (K)—to analyze soil health and 

provide tailored crop recommendations. By inputting 

the nutrient values from their respective regions, 

farmers can receive real-time suggestions on the most 
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suitable crops to cultivate, thereby optimizing land 

usage and improving agricultural yield. The 

recommendation engine is built using machine 

learning algorithms and domain-specific rules derived 

from agronomic best practices. It processes user-

provided soil inputs and maps them against a curated 

dataset of crop nutrient requirements to generate 

accurate, region-specific outputs. The backend is 

developed in Python and leverages libraries such as 

Pandas for data handling and conditional logic, while 

the user interface is implemented through Streamlit for 

ease of access and usability. This system not only 

reduces the dependency on traditional guesswork but 

also educates farmers about the importance of soil 

health management. It ensures sustainable farming by 

preventing the overuse or misuse of fertilizers and 

promoting environmentally friendly agricultural 

practices. The integration of this intelligent soil 

recommendation tool within the AgroSmart platform 

significantly empowers farmers to make scientifically 

informed decisions, ultimately contributing to 

improved productivity and food security. 

B. AI CHATBOT (RAG MODEL) 

The AI Chatbot integrated into the AgroSmart 

platform serves as an intelligent, interactive assistant 

aimed at delivering personalized agricultural support 

to farmers. Built on the advanced Retrieval-

Augmented Generation (RAG) architecture, the 

chatbot combines the strengths of natural language 

understanding with access to a curated knowledge 

base. This allows it to provide context-aware, 

accurate, and up-to-date responses to a wide range of 

user queries, including crop management, pest control, 

weather implications, soil treatment, and best farming 

practices. The chatbot employs FAISS (Facebook AI 

Similarity Search) for vector-based document 

retrieval, enabling the system to identify and fetch 

relevant information efficiently from a local database 

of agricultural documents and expert guidelines. Once 

the relevant context is retrieved, the language 

generation model formulates a coherent and 

informative response tailored to the user's question. 

This hybrid approach ensures both accuracy and 

relevance, overcoming the limitations of conventional, 

rule-based chatbots. Accessible through a simple, 

user-friendly web interface developed using 

Streamlit, the chatbot requires no technical expertise 

from the farmer. It supports conversational 

interactions in real-time and can be extended to 

support multilingual capabilities for broader regional 

adoption. By offering on-demand, expert-level 

guidance, the AI Chatbot significantly reduces the 

information gap faced by farmers, enhances decision-

making, and promotes sustainable and efficient 

farming practices. 

 

          Fig.2 

C. CART MANAGEMENT 

The Cart Management Module in the AgriHub 

platform plays a vital role in enhancing the user 

experience for consumers by enabling a seamless and 

interactive way to engage with market data. This 

module allows consumers to browse through the latest 

vegetable prices submitted by farmers and 

conveniently add selected items to a virtual cart. It 

simulates an e-commerce-like experience, where users 

can review their selected items, view the total cost, and 

proceed with a checkout process. Although the 

checkout is simulated, it effectively demonstrates how 

digital tools can be integrated into agricultural 

marketplaces to promote transparency and ease of 

access. The module also includes functionalities for 

clearing the cart and dynamically updating the total 

based on item selection. By incorporating this feature, 

AgriHub not only modernizes the buying process but 

also encourages more informed purchasing decisions, 

fostering a more connected and transparent 

agricultural ecosystem. 

D. DATABASE MANAGEMENT 
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The AgroSmart platform utilizes a lightweight and 

efficient SQLite database to handle all backend data 

storage and management functionalities. This database 

acts as the central repository for maintaining user 

credentials, role-based access (Farmer or User), soil 

test results, crop recommendations, market listings, 

transaction records, chatbot interactions, and other 

platform activities. The selection of SQLite ensures 

minimal setup overhead and high portability, making 

it ideal for deployment in both local and cloud-hosted 

environments. Data normalization techniques are 

employed to ensure consistency, reduce redundancy, 

and optimize query performance. Tables are organized 

to distinctly store user information, soil input data, 

crop nutrient requirements, vegetable listings, and 

purchase details. For the chatbot, a separate document 

storage structure is maintained to support fast semantic 

searches using vector-based retrieval systems. 

Security and integrity are maintained through 

parameterized queries and input validation 

mechanisms, preventing SQL injection and 

unauthorized data access. Furthermore, the database 

design supports scalability, allowing future integration 

with more advanced relational database systems like 

PostgreSQL or MySQL if needed. 

Overall, the database management system serves as 

the backbone of AgroSmart, enabling seamless 

interaction among various modules and ensuring 

reliable, structured, and efficient data processing 

across the platform. 

IV.RESULT ANALYSIS AND DISCUSSION 

The AgroSmart platform was successfully 

implemented and tested across its core modules: soil 

nutrient recommendation, market price dashboard, and 

AI chatbot. The system demonstrated high 

functionality, responsiveness, and usability during 

simulated real-world scenarios involving both farmer 

and consumer roles. 

In the Soil Recommendation Module, the system 

effectively processed user-inputted soil nutrient data 

(N, P, K levels) and returned accurate crop 

suggestions. The recommendations aligned with 

agricultural best practices and government-issued 

agronomic data, confirming the reliability of the 

underlying logic. User testing revealed that even non-

technical users could easily interpret the results, 

highlighting the effectiveness of the Streamlit-based 

user interface. 

The Market Price Dashboard allowed farmers to 

seamlessly upload local vegetable prices and 

consumers to view these prices in real time. This 

feature showed significant potential in bridging the 

information gap and reducing dependency on 

middlemen. The visual layout and sorting options 

enabled intuitive comparisons of product prices, 

making the system suitable for local market 

transparency. 

The AI Chatbot, built using a Retrieval-Augmented 

Generation (RAG) model, proved to be highly 

interactive and informative. It responded accurately to 

diverse farming queries, such as pest control methods, 

ideal sowing periods, and organic practices. The use of 

FAISS for fast vector-based search ensured efficient 

retrieval from the knowledge base, while LangChain 

integration facilitated natural and context-aware 

responses. User feedback indicated that the chatbot 

added substantial value by offering expert-level advice 

without the need for human intervention. 

From a performance standpoint, the system 

maintained low latency across all modules and 

handled concurrent user interactions without 

significant delays. The backend, managed through 

SQLite, provided stable and structured data handling 

with no observed integrity issues. The modular design 

also ensured that each component could be updated or 

scaled independently. 

In summary, the AgroSmart platform meets its 

objective of empowering farmers through intelligent, 

user-friendly technology. The successful integration 

of AI, data visualization, and market analysis tools 

within a unified system marks a significant step 

toward modernizing rural agriculture. With further 

enhancements such as multilingual support and mobile 

optimization, the platform has strong potential for 

broader deployment and real-world adoption. 

V.OUTPUT SCREENS 
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Fig.1 Farmer & user login page 

Fig.2 Famer side soil carbon & Maket Dashboard 

Fig.3 Famer Side Soil Nutrient Recommendations 

Fig.4 User Side soil carbon & Maket Dashboard 

Fig.5 Market price page 
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