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ABSTRACT 
 

Agriculture remains the backbone of Malawi’s economy, supporting the livelihoods of a majority of its population. 

Smallholder farmers, who cultivate staple crops such as maize and sweet potatoes, face numerous challenges including 

limited access to timely and accurate agricultural advisory services. Traditional extension methods are often constrained 

by resources and infrastructure, leading to knowledge gaps that affect crop productivity and food security. This project 

proposes the development of an Agricultural Advisory Management System integrated with an AI-powered chatbot 

designed specifically to assist Malawian farmers in managing maize and sweet potato cultivation more effectively. 

 

The system provides a comprehensive, easy-to-navigate digital repository of crop-specific farming guidelines covering 

all stages of crop production— from land preparation, planting, pest control, to harvesting. Beyond static information, the 

system incorporates an intelligent chatbot capable of interacting with farmers in natural language, offering personalized 

answers to queries that may not be covered in the knowledge base. Leveraging advances in artificial intelligence and 

natural language processing, the chatbot serves as a virtual extension officer accessible 24/7, enhancing farmer 

engagement and support. 

 

This platform aims to empower smallholder farmers by increasing access to reliable agricultural knowledge, 

improving decision-making on the farm, and promoting sustainable farming practices. The system also supports 

continuous learning by capturing user feedback and evolving its knowledge base accordingly. The ultimate goal is to 

contribute to increased crop yields, reduced losses, and strengthened food security in Malawi. 

 

The project is implemented using modern web technologies and AI frameworks, ensuring scalability and future 

expansion potential. This report details the system’s objectives, design, development process, testing, and potential impact 

on Malawi’s agricultural sector. 
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CHAPTER ONE 

INTRODUCTION 
 

 Background 

Agriculture forms the backbone of Malawi’s economy, employing the majority of the population and contributing 

significantly to national income. Smallholder farmers dominate the agricultural landscape, growing staple crops such as maize and 

sweet potatoes that are vital for food security and livelihoods. However, despite their importance, these farmers face persistent 

challenges including unpredictable weather patterns, pests, diseases, and limited access to modern farming knowledge and 

technologies. 

 
Traditional agricultural extension services have attempted to bridge the knowledge gap but often fall short due to limited 

staffing, poor infrastructure, and logistical hurdles in reaching rural areas. This results in farmers relying on outdated practices, 

which can lead to poor crop yields and food insecurity. 

 

The rapid growth in information and communication technologies (ICT) presents an opportunity to transform agricultural 

advisory services. Digital platforms can provide farmers with timely, accurate, and context-specific advice to improve 

productivity and resilience. In particular, Artificial Intelligence (AI) offers potential to create interactive advisory systems that 

provide personalized assistance at scale. 

 

This project proposes the development of an Agricultural Advisory Management System with an AI-powered chatbot, 

focusing on maize and sweet potatoes — two critical crops for Malawi. The system integrates a comprehensive digital knowledge 
base with an intelligent conversational agent that farmers can engage with anytime to receive detailed, practical farming advice. 

 

 Purpose of the System 

The purpose of this system is to empower Malawian smallholder farmers by providing them with easy access to relevant, up-

to-date agricultural information and personalized support through an AI chatbot. This will help farmers make better decisions 

throughout the crop lifecycle — from planting, pest management, fertilization, to harvesting. 

 

By combining static advisory content with an interactive AI agent, the system addresses both the need for reliable 

information and the flexibility to answer unique, context-specific farmer queries that may arise. 

 

 Objectives 

This system aims to: 
 

 Develop a detailed and region-specific digital knowledge base on maize and sweet potato farming. 

 Implement an AI chatbot capable of natural language understanding and providing precise, context-aware answers. 

 Improve farmers’ access to advisory services regardless of their location or time constraints. 

 Promote the adoption of best practices and sustainable farming techniques. 

 Enable continuous system improvement through feedback and data analytics on user interactions. 

 

 Scope 

The system targets smallholder maize and sweet potato farmers in Malawi, providing crop-specific advice tailored to local 

conditions. It is designed as a web-based platform accessible via mobile devices and computers with internet access. 

 
The scope includes the development of advisory content, AI chatbot integration, user interface design, and system testing. It 

excludes hardware development, real-time weather integration, and support for crops other than maize and sweet potatoes in the 

initial version. 

 

 Significance of the Study 

This system bridges the gap between limited traditional extension services and the increasing demand for agricultural 

knowledge. By leveraging AI, it offers scalable, personalized support to farmers, enhancing their ability to manage crops 

effectively. 

 

Improved advisory services can lead to better yields, reduced post-harvest losses, and enhanced food security in Malawi. 

Additionally, data collected from farmer interactions can inform policy and extension programs, making agricultural development 
efforts more targeted and effective. 
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 Literature Review 

 

 Raman et al. (2021) 

 

 Title: A Study on Application of Various Artificial Intelligence Techniques on Internet of Things 

 Summary: This paper explores how AI techniques (like machine learning and NLP) can be applied in IoT-based systems for 

agriculture. 

 Relevance: Shows that smart advisory systems using AI can automate farm support services and improve efficiency. 
 

 Jain & Vohra (2020) 

 

 Title: Chatbot for Agriculture using Artificial Intelligence 

 Summary: The authors designed a chatbot to provide answers on fertilizers, crop diseases, and pesticide usage using AI. 

 Relevance: Supports the use of natural language interfaces to help farmers get instant, automated guidance. 

 

 Patil & Patil (2021) 

 

 Title: AI-Based Chatbot System for Agriculture Advisory Services 

 Summary: This system used NLP and local language support to assist rural farmers with advisory information. 
 Relevance: Emphasizes accessibility and how AI chatbots can close the communication gap in farming communities. 

 

 Shukla & Shrivastava (2020) 

 

 Title: Design and Development of Agricultural Chatbot for Farmers 

 Summary: The authors created a Python-based chatbot with a feedback mechanism to answer farmers’ common queries. 

 Relevance: Demonstrates the role of user feedback in improving chatbot accuracy over time. 

 

 Kumar & Singh (2019) 

 

 Title: Role of ICT in Agriculture 
 Summary: This paper outlines how ICT tools like mobile apps and web-based platforms can transform agricultural practices. 

 Relevance: Provides background on how technologies like chatbots fit into the broader ICT ecosystem in agriculture. 
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CHAPTER TWO 

SYSTEM ANALYSIS 
 

 Problem Definition 

Agriculture in Malawi is predominantly smallholder-based, with maize and sweet potatoes as essential crops. However, 

many farmers struggle with accessing timely, reliable, and context-specific agricultural advice. The existing agricultural extension 

system faces serious limitations due to insufficient personnel, inadequate resources, and logistical challenges that make reaching 

rural farmers difficult. As a result, many farmers rely on traditional knowledge, hearsay, or outdated farming practices, which 

leads to low productivity, poor pest and disease management, and increased vulnerability to climatic and economic shocks. 

 
Farmers also lack personalized advisory services tailored to their specific needs, crops, soil types, and pest challenges. This 

gap restricts their ability to optimize input use, increase yield, and improve post-harvest management. Furthermore, the rapid 

spread of mobile phones and internet access in Malawi has not been fully leveraged to address these challenges, leaving a critical 

opportunity untapped. 

 

Therefore, there is an urgent need for a scalable, accessible, and interactive system that provides farmers with both general 

and customized agricultural advice, empowering them to make informed decisions. 

 

 Existing System 

Traditional agricultural advisory services in Malawi are largely delivered through government extension officers and NGOs. 

These officers provide training, demonstrations, and printed materials, but are constrained by high farmer-to-extension worker 
ratios and transportation difficulties in rural areas. The coverage is often limited, and the information may not always be up-to-

date or personalized. 

 

Some digital initiatives have emerged, including SMS-based advisory platforms and mobile apps that deliver farming tips. 

However, these tend to provide only one-way communication with static content, lacking interactivity and personalization. 

Existing chatbots or AI systems are mostly generic and not tailored to the Malawian context or specific crops like maize and sweet 

potatoes. 

 

Hence, while there are some digital tools, none comprehensively integrate a rich advisory knowledge base with an intelligent 

AI chatbot designed specifically for Malawian smallholder farmers. 

 

 Feasibility Study 
 

 Executive Summary 

This feasibility study assesses the viability of developing an Agricultural Advisory Management System with an AI chatbot 

for maize and sweet potato farmers in Malawi. The study evaluates technical, economic, and operational feasibility to ensure the 

project can be successfully implemented and sustained. 

 

 Technical Feasibility 

The project leverages existing web technologies and AI frameworks, such as natural language processing libraries, which are 

mature and widely supported. The necessary infrastructure includes basic web hosting and access to AI services, which are cost-

effective and scalable. Farmers’ increasing access to smartphones and internet supports system adoption. 

 

 Economic Feasibility 

Developing the system requires investment in software development, content creation, and maintenance. However, the 

potential benefits in terms of increased agricultural productivity and improved farmer livelihoods justify the costs. The system 

could be deployed at relatively low cost and scaled nationally, making it economically viable. 

 

 Operational Feasibility 

The system is user-friendly and designed with local farmer needs in mind, including language simplicity and ease of use. 

Training programs and awareness campaigns will enhance adoption. Ongoing content updates and chatbot learning mechanisms 

ensure relevance over time. Partnerships with agricultural institutions can support operational sustainability. 

 

 Proposed System 
The proposed system is a web-based Agricultural Advisory Management System that integrates two main components: a 

comprehensive knowledge base covering maize and sweet potato farming, and an AI-powered chatbot that interacts with users in 

natural language. The system provides detailed guidance on all aspects of crop production and allows farmers to ask specific 

questions and receive immediate, personalized responses. 

 

https://doi.org/10.38124/ijisrt/25nov004
http://www.ijisrt.com/


Volume 10, Issue 11, November – 2025                              International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                              https://doi.org/10.38124/ijisrt/25nov004 

 

 

IJISRT25NOV004                                                              www.ijisrt.com                                                                             1576 

The chatbot is designed using advanced AI techniques that understand context and learn over time to improve accuracy. The 

system also collects interaction data to identify common farmer challenges and update advisory content. 

 

 System Objectives 

 

 To create an accessible digital platform offering detailed, region-specific agricultural advisory content for maize and sweet 

potatoes. 

 To develop an AI chatbot capable of understanding and responding to farmer queries effectively. 
 To provide personalized farming advice that considers local farming conditions. 

 To promote sustainable agricultural practices through education. 

 To enhance the reach and efficiency of agricultural advisory services in Malawi. 

 

 System Specifications 

 

 Hardware Requirements 

 

 Web server with sufficient storage and processing capacity to host the application and AI services. 

 User devices: Smartphones, tablets, or computers with internet connectivity. 

 Backup and maintenance hardware to ensure data security and system reliability. 
 

 Software Requirements 

 

 Web development frameworks (e.g., Django) for the front end and back end. 

 AI and natural language processing libraries (e.g., TensorFlow). 

 Database management systems (e.g., MySQL) for storing advisory content and interaction logs. 

 Cloud services for hosting and scaling the system. 

 Security software for data protection and user privacy. 
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CHAPTER THREE 

SYSTEM DESIGN 
 

 Introduction 

The design of the Agricultural Advisory Management System with AI chatbot aims to provide an integrated solution that 

bridges the knowledge gap between agricultural experts and smallholder farmers in Malawi, particularly those cultivating maize 

and sweet potatoes. The system focuses on usability, accessibility, and intelligent assistance to empower farmers with real-time, 

context-aware advice. 

 

The design process encompasses structuring the system components into manageable layers that ensure efficient data 
processing, user interaction, and AI-driven query handling. This chapter details the architectural framework, system models, 

input/output designs, and database schema, laying a foundation for successful implementation. 

 

 Description 

The system design translates the functional requirements into an organized framework that supports modular development 

and scalability. It outlines how the various components—user interfaces, AI chatbot, advisory content repository, and 

administrative controls—interact seamlessly. 

 

By adopting a modular approach, the design facilitates easy updates to agricultural content, refinement of the AI chatbot’s 

capabilities, and ensures that user requests are processed promptly and accurately. The design also prioritizes low bandwidth 

usage and mobile accessibility, critical for rural farmers with limited internet infrastructure. 
 

 System Architecture 

 

 
Fig 1 System Architecture 
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 Use Case Diagram 

 

 
Fig 2 Use Case Diagram 

 

 Data Flow Diagram 

 

 
Fig 3 Data Flow Diagram 
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 Class Diagram 

 

 
Fig 4 Class Diagram 

 

 Input Design 

Inputs are tailored for ease of use and accuracy, particularly considering farmers who may have limited digital literacy:  

 

 Text Input: Simple, large-font input fields allow farmers to type questions or keywords in their preferred language. 

 Navigation Menu: Categorized sections (e.g., planting, pests, fertilization) allow users to explore advisory content without 

typing. 

 Search Function: Supports keyword-based searches with suggestions to guide user queries. 

 Feedback Form: Structured input fields collect user suggestions, errors encountered, or additional questions to enhance system 

responsiveness. 

 

The design prioritizes minimizing user errors and providing quick access to relevant information. 

 

 Output Design 

Outputs from the system are designed to be informative, clear, and supportive: 

 

 Chatbot Replies: Generated responses use simple, local language where possible, with options for explanation or follow-up 

questions. 

 Advisory Content Pages: Richly formatted with images, diagrams, and videos to illustrate farming techniques effectively. 

 Search Results: Ranked by relevance and presented with brief summaries to help users quickly identify useful content. 

 Confirmation Messages: Acknowledge receipt of feedback or confirm completion of actions to reassure users. 

 

These outputs aim to improve user understanding and foster trust in the system. 
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CHAPTER FOUR 

SYSTEM DEVELOPMENT 
 

 Introduction 

System development is the phase where theoretical designs and plans are translated into a functional software application. 

For the Agricultural Advisory Management System with AI chatbot, this stage involves coding, integration of the AI model, 

database implementation, and user interface creation. The development process followed industry best practices to ensure a 

robust, maintainable, and scalable system that meets the needs of smallholder farmers seeking guidance on maize and sweet potato 

farming. 

 
This chapter discusses the module descriptions, the development methodology used, the system algorithms, and tools and 

technologies adopted to build the system. 

 

 Module Description 

The system is broken down into several interrelated modules, each responsible for specific functionality. This modular 

approach enhances maintainability and makes it easier to test and extend the system. 

 

 User Interface Module 

This module handles all interactions with the users (farmers). It includes screens for browsing advisory content, a chatbot 

interface for asking questions, user registration and login forms, and feedback submission forms. The interface is designed 

responsively using HTML5, CSS3, and JavaScript frameworks (such as Bootstrap) to support both desktop and mobile devices. 
 

 Advisory Content Management Module 

Admins use this module to upload, edit, or delete agricultural advisory materials. It supports multimedia uploads (images, 

videos) to complement text guidance. The content is tagged by crop type, farming stage, and topic for easy retrieval. 

 

 Chatbot Engine Module 

The heart of the system’s AI, this module implements natural language processing (NLP) to understand farmer queries and 

generate relevant responses. It integrates a machine learning-based intent recognition system trained on agricultural data and 

common farming questions, particularly around maize and sweet potatoes. It also supports fallback mechanisms when queries are 

outside the current knowledge base. 

 

 Database Management Module 

This module is responsible for storing and retrieving data efficiently. It manages the storage of user profiles, advisory 

content, chat logs, and feedback. The database design supports fast query processing and data integrity. 

 

 Feedback and Analytics Module 

Collects user feedback and system usage data. It provides admins with reports and dashboards to monitor system 

performance, identify knowledge gaps, and prioritize future content updates or AI model retraining. 

 

 Methodology 

The Agile software development methodology was chosen for this project due to its iterative and flexible nature. Agile 

supports continuous feedback, which is essential given the evolving needs of farmers and improvements required in AI chatbot 

performance. 
 

 Key Agile Practices Applied: 

 

 Sprint Planning: Development was organized into two-week sprints, each focusing on a specific set of features such as chatbot 

integration, UI improvements, or content management enhancements. 

 Daily Standups: Short daily meetings helped track progress and address blockers promptly. 

 Incremental Delivery: Functionality was released incrementally, starting with basic advisory browsing and later expanding 

chatbot capabilities. 

 User Feedback Loops: Early versions were tested by sample users (farmers and agricultural experts), whose feedback informed 

subsequent development cycles. 

 
This methodology ensured the system evolved responsively to real user needs while maintaining code quality. 
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 Algorithm 

The AI chatbot's core algorithm follows these main steps to process farmer queries and provide relevant advice: 

 

 Input Preprocessing: 

 

 The raw text input from the farmer is cleaned by removing punctuation, converting to lowercase, and tokenizing into 

individual words. 

 

 Intent Recognition: 

 

 Using a supervised machine learning model (such as a Support Vector Machine or a simple Neural Network), the system 

classifies the input into predefined intents (e.g., “pest management,” “planting time,” “fertilizer usage”). 

 

 Entity Extraction: 

 

 Important keywords related to crops (maize, sweet potatoes), farming stages, pests, or symptoms are identified using Named 

Entity Recognition (NER) techniques. 

 

 Knowledge Base Query: 
 

 Based on the intent and extracted entities, the system queries the advisory content database to retrieve relevant information. 

 

 Response Generation: 

 

 If matching content is found, the system formats a clear and concise answer. 

 If not, the chatbot generates a fallback message suggesting alternate queries or offers to connect the farmer with a human 

expert (future enhancement). 

 

 Learning and Feedback: 

 
 User feedback on responses is collected to retrain and improve the AI model continually. 

 

This algorithm ensures that farmers receive precise, context-aware advice and the chatbot improves over time with user 

interaction. 

 

 Tools and Technologies Used 

 

 Frontend: HTML5, CSS3, JavaScript, Bootstrap for responsive design, and jQuery for UI enhancements. 

 Backend: Python Django framework to handle server-side logic, API routing, and integration of AI components. 

 AI/ML Libraries: Python’s scikit-learn for training intent classifiers, NLTK and spaCy for NLP tasks including tokenization 

and entity recognition. 

 Database: PostgreSQL for structured data storage, chosen for reliability and scalability. 

 Chatbot Interface: Integrated WebSocket technology for real-time chat interactions. 

 Version Control: Git and GitHub for code management and collaboration. 

 Deployment: Hosted on a Linux VPS with Nginx as a reverse proxy and Gunicorn as the WSGI HTTP server. 
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CHAPTER FIVE 

SYSTEM TESTING 
 

A. Introduction 

Testing is a vital stage in software development. It helps in detecting errors, missing functionalities, and verifying whether 

the developed system meets its defined objectives and user requirements. For this project, Agricultural Advisory Management 

System with Chatbot, testing ensured that each component of the system — from login authentication to chatbot advisory — 

performed correctly and reliably. The main goal was to ensure that the application met both functional and non-functional 

expectations. 

 
B. Test Plan 

 

 Unit Testing 

The first phase involved unit testing. Each module was individually tested to ensure it functioned correctly. This type of 

testing focused on the internal logic of specific components such as: 

 

 User login and authentication 

 Chatbot input/output 

 Advisory article display 

 User queries handling and storage 

 
Errors identified in the individual modules were immediately corrected. This increased the program clarity and helped 

improve stability. Since the system was designed using modular architecture, unit testing was done for each module independently 

during development. 

 

 Integration Testing 

Once individual modules were confirmed to work properly, integration testing was performed. In this phase, the interaction 

between modules was tested: 

 

 Whether the chatbot could access and retrieve data from the advisory database 

 Whether the user interface could handle input and display responses correctly 

 Whether routing between components (e.g., login to dashboard, dashboard to chatbot) was smooth 
 

This was necessary because even if individual modules function correctly, there could still be data mismatches or logical 

failures when they are combined. Integration testing ensured all modules worked harmoniously as a complete system. 

 

 System Testing 

System testing involved testing the entire system as a whole. Inputs were provided, and outputs were compared with the 

expected results. This validated that the entire system adhered to the original project goals and functional specifications. 

 

Key tests conducted during system testing included: 

 

 Checking chatbot accuracy and response time 

 Validating user login and session handling 

 Testing the advisory content retrieval from the database 

 Simulating incorrect or unexpected input to assess error handling 

 

The results confirmed that the system performed correctly and consistently under realistic conditions. 

 

 Acceptance Testing 

Acceptance testing was conducted to evaluate whether the developed system was ready for deployment and actual use by 

end users (farmers and agricultural students). This form of testing focused on: 

 

 Usability: Ease of navigating the system 

 Functionality: Verifying chatbot responses were helpful and appropriate 

 Stability: Confirming the application could run without crashing 

 Performance: Evaluating system response time under user load 
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Users were given a chance to interact with the system and provide feedback. Based on this feedback, minor adjustments were 

made to improve chatbot interaction and error messages. 

 

After successful acceptance testing, the system was confirmed to be functioning as intended and met the expectations of both 

developers and users. 
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CHAPTER SIX 

SYSTEM IMPLEMENTATION, SCREENSHOTS, CODING 
 

A. Introduction 

System implementation is the phase in which the actual working system is delivered. It involves translating the final design 

into a fully operational information system. This phase includes physical system construction, software installation, configuration, 

deployment, and validation to ensure the system operates as intended. Implementation also ensures the system adheres to quality 

standards and fulfills the user requirements defined during the analysis and design phases. 

 

For this project, titled "Agricultural Advisory Management System with Chatbot", system implementation covered the 
integration of both frontend and backend components, database configuration, chatbot training, and interface testing. The 

development process followed an iterative approach, allowing for incremental module testing and validation. 

 

B. Screenshots. 

 

 Log-in Page 

 

 
Fig 5 Log in Page 

 

 Default Routing 

 

 
Fig 6 Default Routing 
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 User Sign Up Page 

 

 
Fig 7 User Sign Up Page 

 

 Home Page 

 

 
Fig 8 Home Page 
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 Chat-Bot Section 

 

 
Fig 9 Chat-Bot Section 

 

C. Coding 
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CHAPTER SEVEN  

SUMMARY, CONCLUSION AND RECOMMENDATIONS 
 

A. Summary 

This project was focused on the design and development of an Agricultural Advisory Management System integrated with a 

Chatbot. The aim was to create an intelligent and interactive platform that provides real-time farming advice to users such as 

farmers and agricultural students. 

 

The system was developed using the Django framework with a combination of front-end technologies (HTML, CSS, 

JavaScript) and a backend database (SQLite). The chatbot was integrated to provide conversational access to agricultural 
information based on user queries. 

 

The project followed a structured software development life cycle (SDLC), including requirement analysis, system design, 

implementation, testing, and deployment. 

 

 Key Modules of the System Included: 

 

 User authentication and login 

 

 Interactive chatbot interface 

 

 Knowledge base for advisory content 

 

 Admin module for content management 

 

 Search and navigation tools 

 

System testing, including unit, integration, and user acceptance testing, confirmed that the system met its intended goals and 

user requirements. The feedback received from sample users indicated high usability, relevance of information, and ease of 

navigation. 

 

B. Conclusion 
The Agricultural Advisory Management System with Chatbot successfully addresses the challenge of limited access to 

expert agricultural knowledge in real-time, especially in rural or underserved communities. The chatbot provides immediate 

responses to user questions regarding crop management, pest control, weather, and other agricultural concerns. 

 

The system demonstrates how artificial intelligence can be applied in agriculture to enhance decision-making, productivity, 

and knowledge dissemination. It offers a convenient and user-friendly platform where users can interact with the system through 

natural language and receive relevant, informative responses. 

 

Through this project, the objective of building a simple yet intelligent advisory system was achieved. The system is scalable 

and can be improved further to serve a broader audience with more advanced features. 

 

C. Future Enhancements 
Based on the project evaluation and user feedback, several opportunities for future improvement and expansion have been 

identified: 

 

Expansion of Knowledge Base Incorporate more detailed and diversified content, including topics such as animal husbandry, 

irrigation methods, organic farming, and post-harvest handling. 

 

Multilingual Support Integrate support for local languages such as Chichewa or Swahili to enhance accessibility for rural 

farmers who may not be proficient in English. 

 

Mobile Application Version Develop a dedicated Android/iOS mobile application to increase reach and convenience, 

especially for users who primarily access the internet via smartphones. 
 

Online Hosting and Real-time Access Deploy the system to a live server or cloud platform to allow 24/7 access and real-time 

updates from any location. 
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Integration with External APIs Use APIs for weather updates, market prices, or governmental agricultural bulletins to enrich 

chatbot responses with real-time external data. 

 

Machine Learning Integration Enable the chatbot to learn from new user queries using machine learning techniques, 

improving accuracy and adaptability over time. 

 

User Feedback Mechanism Implement a feature where users can rate responses or submit feedback, helping to continually 

refine the knowledge base and chatbot performance. 
 

Offline Access Functionality Develop offline access modes or downloadable advisory booklets for users in low-connectivity 

areas. 
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