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ABSTRACT

In the current fast-changing agricultural environment, farmers need to have access to timely
and relevant information to make well-informed choices. This initiative seeks to create and
implement a comprehensive Information System specifically designed for farmers, especially
in rural and semi-urban areas. The system will utilize modern technology to deliver vital
information regarding weather forecasts, crop management, pest control, market prices, and
optimal agricultural practices. By integrating mobile and web platforms, the system
guarantees easy access and real-time updates. The main goals include enhancing the
knowledge base of farmers, boosting crop yields, minimizing losses, and promoting
sustainable agricultural methods. The project will entail a thorough needs assessment, system
design, development, and intensive field testing in partnership with local farming
communities. Additionally, the system will incorporate user-friendly interfaces, multilingual
support, and offline functionalities to accommodate diverse user requirements. In the end, this

XI



Information System aims to equip farmers with the knowledge and resources needed to
enhance productivity and profitability, thus aiding in food security and economic
development in the region.
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CHAPTER ONE

INTRODUCTION

1.1 Background of the Study

Agriculture is a critical sector in many economies, particularly in developing countries where
it serves as the backbone of rural livelihoods. The sector provides employment, sustains food
security, and contributes significantly to GDP. Despite its importance, farmers face numerous
challenges that hinder their productivity and profitability. These challenges include
unpredictable weather patterns, fluctuating market prices, pest infestations, and limited access
to modern agricultural techniques. Traditional methods of information dissemination, such as
radio broadcasts and printed materials, are often insufficient to meet the dynamic needs of

farmers (FAO, 2017)

The advent of digital technology presents an opportunity to address these challenges by
providing farmers with a robust information system that can deliver timely and accurate
information. A web-based information system is particularly advantageous as it can be
accessed through various devices, including smartphones, tablets, and computers, making it
widely accessible to farmers. Such a system can serve as a vital tool in enhancing agricultural

productivity and sustainability.

In many rural areas, the rapid growth of mobile internet penetration has created a new
landscape for information dissemination. Recent statistics show a significant increase in the
number of rural residents with access to mobile phones and internet services. This trend
presents an opportunity to leverage digital platforms to disseminate crucial agricultural
information. By developing a web-based information system, we can harness this
connectivity to improve the livelihoods of farmers and enhance agricultural productivity. This

study aims to explore the design and implementation of such a system, focusing on its
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potential to address the information needs of farmers and support sustainable agricultural

practices (Kassahun et al. 2022).

1.2 Problem Statement

Farmers often lack access to vital information that could enhance their productivity and
profitability. Traditional methods of information dissemination are inefficient and often fail to
reach the intended audience promptly. For instance, weather updates and market prices
disseminated through radio broadcasts may not be comprehensive or timely enough to assist
farmers in making informed decisions. This gap in information accessibility can lead to poor
decision-making, resulting in reduced crop yields, financial losses, and increased

vulnerability to market and environmental changes (Vidanapathirana, 2016).

Farmers need timely and accurate information to make decisions that affect their farming
operations. Without access to real-time data, they are often left to rely on outdated or
inaccurate information, which can have detrimental effects on their crops and livelihoods.
The lack of a centralized platform for accessing agricultural information exacerbates this

problem, making it difficult for farmers to find the information they need when they need it.

This project aims to develop a web-based information system that will bridge this gap by
providing farmers with timely data on weather forecasts, market prices, crop management
practices, consumer needs, and pest control measures. By offering a centralised platform for
agricultural information, the system will empower farmers with the knowledge they need to
optimize their operations and improve their livelihoods. The system will also facilitate better
communication between farmers and consumers, as well as farmers and agricultural experts,

enabling the timely exchange of information and advice.



1.3 Aims and Objectives of the Study

This project is to help enhance the availability and accessibility of agricultural information

for farmers.

1) To design and implement a web-based information system tailored to the needs of farmers.

2) To provide accurate and timely information on weather conditions, market prices, crop
management, consumers’ needs, and pest control.

3) To improve the decision-making process of farmers through enhanced access to
information.

4) To enhance the productivity and sustainability of agricultural practices.

5) To facilitate better communication between farmers and consumers, and knowledge
sharing between farmers and agricultural experts.

By achieving these objectives, the study aims to address the information needs of farmers and

support the overall development of the agricultural sector. The system will not only provide

farmers with the information they need to make informed decisions but also create a platform

for continuous learning and improvement.

These aims highlight the broader impact of the study on the agricultural sector and rural
communities. By empowering farmers with the information, they need to improve their
operations, the study aims to contribute to the overall development and sustainability of

agriculture.

1.4 Significance of the Study

The significance of this study lies in its potential to transform the agricultural sector by
empowering farmers with the information they need to optimize their operations. By
enhancing access to crucial data through a web-based platform, the system can help farmers

increase their productivity, reduce losses, and improve their overall quality of life.
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Additionally, the system can contribute to sustainable agricultural practices by promoting the
use of best practices in crop management and pest control according to Chiatoh and Gyau

(2016).

Furthermore, the study has broader implications for rural development and food security. By
improving the efficiency and effectiveness of farming operations, the system can enhance the
economic well-being of farmers, support rural development, and contribute to national food
security. The system's scalability also means it can be adapted to other regions and contexts,

potentially benefiting a wider audience beyond the initial target group (Ayim et al. 2022).

The study also addresses the need for continuous learning and improvement in the
agricultural sector. By providing a platform for the exchange of information and best
practices, the system can help farmers stay informed about the latest developments in
agriculture and adopt innovative techniques to improve their operations. This, in turn, can
lead to increased productivity, reduced environmental impact, and greater resilience to market

and environmental changes.

1.5 Scope of the Study

This study focuses on the development and implementation of a web-based information

system for farmers. It covers the following aspects:

1) User Interface Design: Developing a user-friendly interface that farmers can easily

navigate.

2) Database Architecture: Designing a database to store and manage information efficiently.
The database will be structured to handle large volumes of data and ensure quick retrieval

of information.



3) Integration of External Data Sources: Incorporating data from weather services, market
reports, and agricultural research institutions. This will ensure data providers, and the

system can handle real-time data updates.

4) System Deployment and Maintenance: Setting up the system on a local web server and
ensuring its ongoing maintenance and updates. This includes monitoring the system's

performance, addressing any technical issues, and implementing updates as needed.

5) Scalability and Adaptability: Ensuring the system can handle an increasing number of
users and data sources and can be adapted to different regions and contexts. This involves
designing the system with scalability in mind and exploring opportunities for future

expansion.

The primary users of the system are small to medium-scale farmers in rural areas. However,
the system is designed to be scalable and adaptable, allowing it to serve a broader audience
over time. The study also considers the potential for integrating the system with other

agricultural technologies and platforms, further enhancing its utility and impact.

1.6 Motivation for the Project

I was inspired to work on this project because I've seen how challenging it is for farmers to
access the right information. Growing up in a community where agriculture is a significant
part of life, I've witnessed firsthand how lack of information can hinder farmers from making
the best decisions for their crops and livelihoods. My personal interest in farming has driven
my passion for this project, as I understand the importance and challenges of the agricultural

sector.



CHAPTER TWO

LITERATURE REVIEW
2.1 Introduction

The aim of this literature review is to analyse existing studies on the functions and
advantages of information systems for farmers. This review will investigate different
components of agricultural information systems, such as weather predictions, market pricing,
crop management, consumer demands, expert advice, monitoring farm activities, and alerts
and notifications. By examining current research and results, this review seeks to offer a
thorough understanding of how information systems can improve agricultural productivity

and decision-making.

2.2 Weather Forecasting

Weather forecasting is a crucial part of agricultural information systems. Accurate weather
information enables farmers to better plan their activities, such as when to plant, water, and
harvest crops. According to Jones (2020), having access to dependable meteorological data
can greatly lessen the dangers connected with severe weather. Studies have demonstrated that
weather forecasting can boost agricultural productivity by allowing farmers to adjust their

irrigation schedules and avoid planting during unfavourable conditions (Hansen et al., 2018).

1) Daily and weekly forecasts: This method provides farmers with short-term weather
forecasts to help them plan for current weather conditions. For example, a daily forecast
may tell a farmer of the chance of rain, influencing their decision to water crops. An
accurate forecast may avoid water wastage and ensure crops receive the proper amount of
irrigation, (Smith, 2021).

2) Seasonal Predictions: Provides long-term weather forecasts to aid in the planning of

planting and harvesting seasons. Seasonal forecasts, for example, can assist farmers in
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determining the optimal time to grow crops to avoid periods of drought or heavy rainfall.
These projections are based on past weather data and patterns, which allow farmers to
anticipate and avoid risks, (Hansen et al., 2018).

3) Weather Alerts: Notifies farmers of severe weather conditions, such as storms or droughts,
so they can take preventative action. Farmers can prevent possible harm to their livestock
and crops by using these notifications. For instance, farmers might minimize losses by

securing their crops and equipment in response to a storm signal, (Jones, 2020).

Case Study: Weather Forecasting's Effect on Farm Productivity Farmers with access to
precise weather forecasts were able to boost their crop yields by as much as 20% in
comparison to those without, according to a study by the International Food Policy Research
Institute (IFPRI) (Hansen et al., 2018). The study emphasized how crucial weather
forecasting is to agricultural planning and decision-making. Farmers were able to avoid
planting during unfavourable conditions, improve their irrigation schedules, and take prompt
action to safeguard their crops from severe weather occurrences because of accurate

meteorological information.

2.3 Market Prices

Market prices for agricultural goods can vary greatly, impacting the profitability of farmers.
By utilizing information systems that offer real-time market prices for different crops and
commodities, farmers can make well-informed decisions regarding when and where to sell
their produce. Smith (2021) underscores the importance of real-time market information in
enhancing farmers' earnings. Analysing historical price trends can also help farmers discern
patterns and develop strategic selling approaches, reducing losses during periods of low

prices and taking advantage of high-demand seasons (Thompson, 2017).



1) Timely market information enables farmers to determine the most opportune time and
location for selling their products by being aware of the current prices in various
markets. For instance, if the system shows that the price of corn is higher at a nearby
market, farmers may decide to transport their crop there to obtain a better price
(Johnson & Miller, 2018).

2) Historical price analysis allows farmers to forecast future market conditions by
examining past price trends. By leveraging historical data, farmers can identify
patterns and make more informed decisions about sales. This approach helps them
avoid selling at low prices and seize opportunities during high-demand periods
(Thompson, 2017).

3) Price alert notifications regarding significant market price changes can assist farmers
in acting swiftly to take advantage of favourable market situations. For example, an
alert about a sudden increase in soybean prices can prompt farmers to sell their

inventory quickly to optimize their profits. (Smith, 2021).

Example Case: The Use of Market Price Data A farmer growing tomatoes can utilize an
information system to monitor current market prices in different places. If the system signals
that the price is greater in a specific city, the farmer may choose to transport the produce to

that market, resulting in a bigger profit (Jones, 2020).

2.4 Crop Management

Effective management of crops plays a vital role in enhancing yields and maintaining crop
health. Crop management practices are thoroughly guided by information systems, which
encompass planting schedules, fertilization, irrigation, pest control, and harvesting.

According to Davis (2019), these systems generate personalized recommendations based on



climate and soil conditions, significantly influencing crop growth and productivity. Prompt

management of pests and diseases can protect crops and boost yields (Thompson, 2017).

1)

2)

3)

4)

Planting Schedules: Climate and soil conditions inform the recommendations for
optimal planting times. For instance, the algorithm might suggest suitable planting
dates for crops in various regions, taking into account local temperature trends (Smith,
2021).

Fertilization Guidance: Information regarding the types and quantities of fertilizers
suitable for different crops is crucial. Proper fertilization can have a major effect on
the growth and yield of crops. The system offers customized recommendations based
on soil analyses and the specific needs of the crops (Hansen et al., 2018).

Irrigation Tips: Guidance on efficient water usage for optimal crop growth is provided.
This may include suggestions for irrigation systems and schedules that conserve water
while enhancing crop health. Efficient irrigation practices can minimize water waste
and reduce costs (Jones, 2020).

Pest and Disease Management: Strategies for managing pests and diseases are
available. The system can offer insights into common pests and diseases affecting
certain crops, along with prevention and treatment options. Timely actions can

prevent significant damage to crops and enhance yields. (Thompson, 2017).

Example Case: Impact of Crop Management Guidance A farmer growing rice can follow an

information system's recommendations for planting schedules, ensuring that the crop is

planted at the optimal time for the region's climate. By using the system's fertilization and

irrigation tips, the farmer can enhance the growth and yield of the rice crop (Smith, 2021).



2.5 Expert Advice

Access to specialized knowledge is crucial for farmers dealing with challenges or looking to

enhance their practices. Information systems that offer expert consultations through various

methods, such as Q&A platforms and live chat, promote the sharing of knowledge and the

resolution of problems. Jones (2020) emphasizes the significance of real-time communication

with agricultural specialists for prompt support. Educational materials provided by these

systems can assist farmers in broadening their understanding and keeping abreast of the latest

advancements in agriculture.

1)

2)

3)

Q&A Platform: A discussion forum where farmers can pose questions and receive
answers from specialists. This interactive platform encourages the exchange of
knowledge and problem resolution. Farmers can submit inquiries regarding specific
challenges they are encountering, and experts can offer comprehensive replies.

Live Chat: Immediate communication with agricultural specialists for prompt support.
Live chat can prove particularly beneficial for urgent matters that require swift
answers. For instance, a farmer facing an unforeseen pest invasion can obtain quick
guidance on how to manage it.

Educational Resources: Access to articles, videos, and tutorials on a variety of
agricultural subjects. These materials can aid farmers in enhancing their
understanding and staying informed about the most recent trends in agriculture.

Ongoing education can result in the adoption of innovative practices and technologies.

Example Case: Leveraging Expert Consultations for Problem Resolution A farmer facing an

ongoing pest issue can take advantage of a live chat option to seek guidance from an

agricultural specialist. The specialist can give tailored recommendations on pest management
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strategies, suggest appropriate pesticides, and share advice on how to avert future outbreaks

(Jones, 2020).

2.6 Consumers Needs

Understanding consumer requirements is crucial for creating a functional information

system for farmers. Nowadays, consumers are more knowledgeable and aware of the food

they buy. Their preferences greatly affect farming methods and the advancement of

agricultural information systems. This section examines existing literature on the different

consumer demands that influence farmers and how information systems can satisfy these

demands.

1)

2)

Quality Assurance: One of the main concerns of consumers is the guarantee of food
quality. Consumers expect products that adhere to high safety, nutrition, and freshness
standards. According to Davis (2019), quality assurance plays a vital role in shaping
consumer purchasing behaviour. Information systems can equip farmers with tools to
oversee and maintain the quality of their crops, ensuring they align with consumer
expectations. For instance, Jones (2020) discovered that information systems
featuring quality tracking capabilities, such as the traceability of production processes
and quality control protocols, significantly build consumer trust in agricultural goods.

Transparency and Traceability: Consumers are increasingly looking for clarity
regarding the origin and production processes of their food. They desire to know
where their food is sourced and how it is produced. Transparency and traceability
mechanisms allow consumers to access information about the supply chain, from farm
to table (Smith, 2021). For example, a study conducted by Johnson and Miller (2018)

showed that consumers were more inclined to purchase products that offered in-depth

11



3)

4)

S)

information about their origins, including the agricultural methods used and the
environmental effects.

Sustainable Practices: The concern for sustainability is rising among consumers, who
tend to prefer products made through environmentally conscious methods. As noted
by Thompson (2017), sustainable farming methods not only provide environmental
benefits but also attract eco-aware consumers. Information systems can assist farmers
in applying and recording sustainable practices, facilitating informed choices for
consumers. A study by Kassahun et al. (2022) revealed that consumers are willing to
pay extra for products labelled as sustainably produced, emphasizing the significance
of incorporating sustainability into farming information systems.

Fair Trade and Ethical Standards Consumers are increasingly aware of the ethical
aspects surrounding food production, such as fair-trade practices and the treatment of
farm workers. Ethical guidelines ensure that farmers are compensated and that labor
practices are humane (Ayim et al., 2022). For instance, Chiatoh and Gyau (2016)
discovered that fair trade certification and awareness of ethical practices can greatly
affect consumer buying habits, resulting in a higher demand for products that are
produced ethically.

Affordability and Accessibility: Although quality and ethics hold significant
importance, affordability continues to be a major concern for numerous consumers.

There is a need for access to reasonably priced and nutritious food. Information
systems can assist farmers in optimizing their production methods, minimizing
expenses, and offering consumers affordable products (FAO, 2017). For instance,
research by Vidanapathirana (2016) demonstrated that information systems that
enable farmers to enhance efficiency and decrease waste can lead to reduced food

prices, which benefits consumers.
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2.7 Farm Activity Tracking

Recording and monitoring agricultural activities is essential for assessing progress and
making decisions based on data. Information systems with farm activity tracking capabilities
assist farmers in evaluating their operations and pinpointing areas for improvement.
According to Thompson (2017), performance analytics plays a vital role in delivering insights
into elements that influence crop yields and overall productivity. Effective resource
management, including the oversight of inventory levels and purchase planning, can lower

costs and enhance sustainability (Smith, 2021).

Activity Logs: Keeping track of daily tasks such as planting, fertilizing, and harvesting.
Maintaining detailed records enables farmers to review their operations and recognize

opportunities for improvement (Smith, 2021).

Performance Analytics: Reviewing farm performance over time to detect patterns and areas
needing enhancement. Performance analytics can reveal insights into the variables that
influence crop yields and productivity. For instance, examining yield data across several
seasons can assist a farmer in identifying the crop varieties and practices that yield the best

results (Hansen et al., 2018).

Resource Management: Monitoring inputs such as seeds, fertilizers, and water consumption.
Effective resource management can result in reduced expenses and increased sustainability.
The system can aid farmers in tracking their inventory levels and planning for resource

acquisitions accordingly (Jones, 2020).

Example Case: Advantages of Tracking Farm Activities. A farmer who -consistently

documents farming activities can leverage this information to assess crop performance and
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make educated choices. For instance, logging the application of various fertilizers can allow

the farmer to identify which ones yield the best results (Jones, 2020).

2.8 Alerts and Notifications

Alerts and notifications generated by information systems keep farmers updated and
proactive. Weather warnings assist farmers in preparing for severe weather to reduce possible
damage. Market price notifications deliver timely insights on market changes, allowing
farmers to make informed selling choices. Alerts regarding pests and diseases enable early

detection and intervention, helping to avoid major crop losses (Smith, 2021).

Weather Alerts Serve as notifications about impending weather events that could affect
agricultural activities. These alerts assist farmers in getting ready for severe weather and
mitigating potential harm. For example, a frost alert may encourage farmers to safeguard

delicate crops (Jones, 2020).

Farm Management Software’s

Farm management software has become essential in contemporary agriculture. It assists
farmers in optimizing their operations, enhancing productivity, and making informed
decisions based on data. This literature review investigates and analyses the features of three

prominent farm management software options: Farmbrite, Agrivi, and FarmLogs.

1) Farmbrite: This comprehensive farm management tool aids farmers in streamlining their
tasks by organizing farm activities, managing livestock, and offering financial insights. It
also features crop planning, yield forecasting, and the ability for direct online sales, (Doe,
2023; Smith, 2022).

2) Agrivi Renowned for its superior supply chain management functions, Agrivi assists

agronomists and farmers in effectively managing their supply chains. It provides tools for
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crop management, tracking field activities, and making data-informed decisions to

enhance crop yields, (Brown, 2024; Johnson, 2023)

3) FarmLogs: This software is particularly beneficial for small-scale farms, offering tools for
tracking field activities, predicting yields, and managing inventory. It enables farmers to
make data-driven choices to optimize their production and manage resources efficiently,

(Taylor, 2023; Williams, 2024).

CHAPTER THREE
ANALYSIS AND DESIGN OF FARMER INFORMATION SYSTEM FOR FARMERS

3.1 Introduction

In this chapter, we will examine the analysis and design phases of the Farmer Information
System. This platform was specifically developed to cater to the requirements of farmers,
customers, agricultural experts, and system administrators. By providing essential
information such as weather forecasts, market prices, crop management strategies, and pest
control advice, this system aims to enhance agricultural productivity and profitability.
Utilizing modern web technologies and a robust database management system, the goal of the
system is to establish a coherent and efficient platform that serves all stakeholders in the

agricultural sector.

15



We will discuss the process of determining requirements, which involves collecting and
documenting the actual needs of the system. Following this stage, a comprehensive
requirements analysis will yield a functional specification that clearly outlines the complete

range of system functionalities.

The output design stage will outline the architecture, components, modules, interfaces, and
data necessities of the system. Finally, the implementation phase will address the actual
development of the system, covering elements such as database design, interface
development, and system testing, to verify that the system achieves its intended objectives.
This chapter provides a detailed overview of the methodologies and tools employed in

creating a robust and user-friendly Farmer Information System.

3.2 Analysis of Information System for Farmer

The analysis stage concentrates on grasping the requirements for the system to function
efficiently for its wusers: farmers, consumers, agricultural specialists, and system
administrators. This part will detail the essential inputs, outputs, and procedures for the

Farmer Information System.

3.2.1 Input Requirements
The input requirements specify the data that the system needs to collect from users and
external sources to function effectively.
1) User Registration and Login:
User:
- Personal details: Name, Email, Password, Country, State, Local Government
2) Farmers:
- Dashboard Data:

- Real-time weather updates
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- Current and historical market prices

- Crop management tips

- Pest control measures

- Consumer demands and needs

- Knowledge Sharing:

- Questions for agricultural exports

- Community forum posts and replies
3) Consumers:

- Consumer Needs:

- Product name

- Quantity

- Description

- State

- Local Government

- Address
4) Experts:

- Expert Advice:

- Answers to farmers' queries

- Articles or tips shared
5) Administrators:

- User Management:

- Add, edit, or deactivate user accounts
6) Content Management:

- Update information related to weather, market prices, pest control, and crop

management
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7) System Monitoring:

- Track system performance and usage statistics
8) Data Integration:

- Set up and manage connections with external APIs for real-time data
3.2.2 Output Requirements
The output requirements specify the information and data that the system will provide to
users.
1) Farmers:

- Personalized weather forecasts

- Market prices for crops and livestock

- Crop management tips

- Pest control measures

- Consumer needs and demand

- Knowledge-sharing platform

- Community forum interactions
2) Consumers:

- List of current demands for specific crops or products

- Information about farmers who might meet their needs (limited view for privacy)
3) Experts:

- Responses to farmers' queries

- Shared articles or tips
4) Administrators:

- User management interface

- Content management interface

- System performance and usage statistics
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- Reports on system usage, user engagement, and data trends

3.2.3 Process Requirements
The process requirements specify the operations and functions that the
system must perform to meet the input and output requirements.
1. User Registration and Login:
- Registration Process:
- Validate user inputs
- Encrypt passwords
- Store user information in the database
- Login Process:
- Authenticate users
- Provide access to personalized dashboards based on user roles
2. Farmers:
- Dashboard Updates:
- Fetch real-time weather data
- Retrieve current and historical market prices
- Provide crop management tips and pest control measures
- Display consumer needs and demand
- Knowledge Sharing:
- Allow farmers to post questions
- Enable experts to respond to queries
- Facilitate community forum discussions
3. Consumers:
- Consumer Needs Posting:
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- Allow consumers to add requests for specific crops or products
- Store consumer needs in the database
- Farmer Information Access:
- Provide limited information about farmers to consumers
4. Experts:
- Expert Advice:
- Enable experts to respond to farmers' queries
- Allow experts to post articles and tips
5. Administrators:
- User Management:
- Add, edit, or deactivate user accounts
- Ensure data integrity and security

- Content Management:

- Update and manage information related to weather, market prices, pest control, and

crop management

3.2.4 Design of Information System for Farmers

The design phase emphasizes establishing the system's framework, encompassing its

elements, modules, interfaces, and data requirements to fulfil the specifications. This section

will detail the input design, output design, processing design, and program structure for the

Farmer Information System.

3.2.4.1 Input Design

The input design phase involves creating the forms, tables, and reports needed to collect data

from users. The design ensures that data is captured accurately and securely.

1) User Registration and Login Forms:

- Registration form for farmers, consumers, experts, and administrators
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- Login form for all user roles
2) Dashboard for Farmers:
- Forms to input farm-related details
- Interface to view real-time weather updates, market prices, crop management
tips, and pest control measures
3) Consumer Needs Form:
- Form for consumers to post their demands for specific crops or products
4) Knowledge Sharing Platform:
- Interface for farmers to post questions and experts to provide answers
- Community forum for farmers to share experiences and tips
5) Admin Dashboard:
- Interface for administrators to manage user accounts, update content, and
monitor system performance
3.2.4.2 Output Design
The output design phase involves creating the reports, tables, and interfaces needed to present
data to users. The design ensures that information is presented clearly and effectively.
1) Farmers:
- Personalized dashboard displaying weather forecasts, market prices, crop
management tips, pest control measures, and consumer needs
- Knowledge sharing platform and community forum
2) Consumers:
- List of current demands for specific crops or products
- Limited view of farmer information
3) Experts:

- Interface to respond to farmers' queries and post articles or tips
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4) Administrators:

- Admin dashboard displaying user management interface, content management
interface, system performance statistics, and reports on system usage and user
engagement

3.2.4.3 Processing Design
The processing design phase involves defining the operations and functions that the system
will perform to process input data and generate output.
1) User Registration and Login:
- Validate user inputs
- Encrypt passwords
- Authenticate users
- Provide access to personalized dashboards based on user roles
2) Dashboard Updates:
- Fetch real-time weather data from external APIs
- Retrieve current and historical market prices from the database
- Provide crop management tips and pest control measures
- Display consumer needs and demand
3) Knowledge Sharing:
- Allow farmers to post questions
- Enable experts to respond to queries
- Facilitate community forum discussions
4) Admin Functions:
- Add, edit, or deactivate user accounts
- Update and manage information related to weather, market prices, pest control, and

crop management
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- Track system performance and usage statistics
- Address technical issues

- Set up and manage connections with external APIs

3.2.4.4 Input Data

The Farmer Information System processes various types of input data provided by the users.
The main categories of input data include:

1. User Information:

o Details such as name, email, password, and user role (farmer, consumer,
expert, or administrator) during registration.

2. Market Prices:

o Input provided by authorized users to update the current market prices of
agricultural products.

3. Forum Posts and Questions:

o Contributions from users including farmers, consumers, and experts in the
community forum.

4. Weather Data Requests:

o API requests made to the WeatherAPI service to fetch real-time weather
information.

3.2.4.5 Output Data

The system generates and displays various types of output data for the users, including:
1. User Dashboards:

o Personalized dashboards displaying relevant information such as market prices,
weather updates, and farming tips.

2. Market Prices:

o Updated prices of agricultural products accessible to all users.
3. Forum Discussions:

o Questions and answers posted in the community forum.
4. Weather Information:

o Real-time weather data displayed based on the user's location and request.
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3.2.4.6 Program Architecture

The program architecture for the Farmer Information System is structured to support the

functionalities and user roles defined earlier. It includes the following components:

Backend server-side processing

Xampp Webserver Front-End Interface

N

Database | PHP
(MySQL) 1

HTML, CSS, JavaScript

g

h

~—

Weather AP|

Figure 3.1: Program architecture design

Use Case Diagram:

The use case diagram Illustrates the interactions between different user roles (farmers,

consumers, experts, administrators) and the system functionalities.

View Dashboard

View Market Prices

View Crop
Management Tips
View Pest Control

Measures

View Consumer
Needs

Participate in

community forum

Farmer



Figure 3.2: Farmer use case diagram

The figure above shows the user who is a famer and how he/she can interact with the system.

Reglster

Vlew Dashboard
Post Consumer
Meeds
Consumer

View Knowledge
Sharing

Figure 3.3: Consumer use case diagram

The figure shows the user who is a consumer and how he/she can interact with the system.

View Dashboard

Answer Question

Expert
Post Article/Tip




Figure 3.4: Expert use case diagram

The figure shows the user who is an expert and how he/she can interact with the system.

Update Content

Admin

Figure 3.5: Admin use case diagram

The figure shows the user who is an admin and how he/she can interact with the system.

Database Schema Design

A Database Schema Design is a blueprint that outlines the structure of a database, including
the tables, fields, relationships, and constraints. It serves as a framework to organize and
manage data efficiently, ensuring data integrity and facilitating easy retrieval and
manipulation. The tables for the database schema design of the farmer information system are
shown in Appendix A.

e Table Al Illustrates: Users Table Stores user details, including unique ID, name,
email, password, role, and location information.

e Table A2 Illustrates: Weather_Data Table Stores weather data, including unique ID,
location, temperature, humidity, and description.

e Table A3 Illustrates: Knowledge Sharing Table Stores knowledge sharing entries,
including unique ID, farmer ID, question, and date posted.

o Table A4 Illustrates: Market_Prices Table Stores market prices, including unique
ID, product details, price, unit of measure, market location, user who recorded the
price, and dates.
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Table A5 Illustrates: Pest_Control Table Stores pest control methods, including
unique ID, pest name, control method, region, and date added.

Table A6 Illustrates: private_chats Table Stores private chat messages, including
unique ID, sender ID, receiver ID, message, and date sent.

Table A7 Illustrates: forum_replies Table Stores forum replies, including unique ID,
topic ID, user ID, reply, and date posted.

Table A8 Illustrates: expert_answers Table Stores expert answers, including unique
ID, question ID, expert ID, answer, and date posted.

Table A9 Illustrates: community forum Table Stores forum topics, including
unique ID, user ID, role, topic, content, category, location details, and date post.

Flowchart Design

A flowchart is a diagram visually representing the sequence of steps or processes involved in

completing a task. It uses shapes, lines, and arrows to illustrate activities, decisions, and
outcomes. The Figure and the Pseudo PHP code for the flowchart design of the farmer

information system are shown in Appendix B. In appendix B as in Figure 1B, the flowchart is

explained as follows:

User Interaction: The flow starts with the user (farmer, consumer, expert,
administrator) accessing the welcome page. This is the initial landing page where
users can get an overview of the system and navigate to other sections such as
registration and login.

Register/Login: Users can either register as new users or log in if they already have
an account. The registration process collects necessary details such as name, email,
password, and user role. The login process involves authenticating the user's
credentials to grant access to the system.

Dashboard: Upon successful authentication, users are redirected to their respective
dashboards. The dashboard serves as a personalized interface displaying relevant
information and options based on the user's role (farmer, consumer, expert,
administrator).

Fetch Data: The system fetches necessary data from the database. This includes user-
specific information, market prices, forum posts, weather data, and other relevant data
required to display on the dashboard or other pages.

Display Data: The fetched data is displayed on the user interface. The frontend
technologies (HTML, CSS, and JavaScript) are used to present the data in a user-
friendly and interactive manner.

User Actions: Users can perform various actions based on their roles. This includes
posting questions in the forum, viewing market prices, updating market prices (for
authorized users), viewing weather updates, and accessing other resources.

Process Actions: The system processes the user actions. For example, if a user posts a
question in the forum, the system saves the question to the database. Similarly, if a
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user updates market prices, the system processes the update and stores it in the
database.

e Logout/Exit: Users can log out or exit the system. Logging out ends the user session
and redirects the user back to the welcome page. This ensures the security and
integrity of user data by preventing unauthorized access after the user has finished
interacting with the system.

By following this flowchart, the Farmer Information System ensures a seamless and
intuitive user experience, while efficiently managing data processing and storage.

CHAPTER FOUR

IMPLEMENTATION
4.1 Requirements

4.1.1 Hardware Requirements

To implement the Farmer Information System, the following hardware requirements are

essential:

1) Computer System: A computer with at least an Intel Core i3 processor or its
equivalent, 4 GB of RAM, and 64 GB of hard disk space.
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2) Internet Connection: A stable internet connection for accessing and interacting with
the web application.

3) Server: A reliable server to host the application if it is to be deployed for public access.

4.1.2 Software Requirements

The software requirements for the Farmer Information System are divided into frontend,

backend, database, and web server segments.

Frontend

HTML, CSS, and JavaScript: These technologies are used to build the user interfaces,
ensuring they are responsive and interactive. HTML structures the web pages, CSS styles

them, and JavaScript adds interactivity.

Backend

PHP: PHP is used for processing on the server side. It manages user requests, executes tasks,

and connects with the database to provide dynamic content.
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Database

MySQL: MySQL is used for data storage and management. It provides a robust and scalable

solution for storing user information, market prices, forum posts, and other relevant data.

Web Server:

Wamp Server: Wamp Server is utilized for hosting applications during the development and
testing phases. It comprises Apache, MySQL, and PHP, offering a comprehensive

development environment.

To incorporate real-time weather information into the Farmer Information System, the
application employs the WeatherAPI service. WeatherAPI delivers precise and current
weather data, which is vital for farmers when making informed choices regarding their
agricultural practices. The API service is accessed through HTTP requests, and the responses
are processed with PHP to present weather updates on the user interface. This integration
guarantees that farmers can directly access essential weather information within the

application.

4.2 User’s Environment

The user environment consists of various pages and functionalities designed to cater to the

needs of farmers, consumers, experts, and administrators. Each page is described below:

a. Welcome Page:

- The welcome page is the initial landing page for users. It provides an overview of the

system and options to navigate to other sections such as registration and login.

30



AgriLink

Welcome to AgriLink

Your comprehensive platform for weather updates, market prices, and more.
Enhance your farming with real-time data and shared knowledge.

Register or Login 1o get started.

© 2023 AgriLink

Figure 4.1: Welcome page

b. Register:

- The registration page allows new users to create an account by providing necessary details

such as name, email, password, and role (farmer, consumer, expert, or admin).

AgriLink

Country:
‘ Nigeria
State:
| — Seloct State - v
i Local Government:
‘ — Select LGA — v‘
Name:
\ \
Email:
\ \
Password:
\ \
Role:
| Famer .|
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Figure 4.2: Registration page

c. Login :

- The login page enables registered users to access their accounts by entering their email and

password.

AgriLink

Email:

Password:

Don't have an account? Register here

© 2023 AgriLink

Figure 4.3: Login page

d. Farmers Dashboard:

- The farmers dashboard is a personalized interface for farmers. It displays relevant
information such as market prices, weather updates, crop management tips, and pest control

measurcs.
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Agrtink

Welcome, Elcho!

Location: Bayelsa, Nembe

Temperature: Weather: Humidity: Wind Speed: Precipitation: Feels Like: UV Index:
Today's Weather for Bayelsa 29 9°C Clear 61% 16.6 kph 0mm 33.1°C 0
Weather Forecast
Max Temp Min Temp Precipitation Chance of Rain
(] Q) (mm) 7 (%)
202259'”1' Sunny 38.0 246 0.1 No 0%
202501 party Cloudy 379 248 0 No 0%
202351'01' Partly Cloudy 38.0 248 0.01 No 0%
2025-02- Patchy rain
01 hoathy 34.5 244 0.22 Yes 86%
2025-02- Patchy rain
o5 ottty 354 243 0.38 Yes 89%
202053'“2' Partly Cloudy 37.0 241 0 No 0%
202502 Patchy rain 325 243 022 Yes 79%

04 nearby

Figure 4.4: Farmer Dashboard
e. Market Price Page:

- The market price page lists the current market prices of various agricultural products.

Farmers can view prices to make informed decisions about selling their produce.

Market Prices

Market Date
m S mm — —

Chicken Livestock 50.00 piece Ebonyi 2025-01-30
Chick Livestock 250.00 piece Enugu Market = 2025-01-27 very small
Gari  Processed | 150.00 kg KogiMarket ~ 202501-10 | Price ’fv‘:“eied thisy
1 Good quality in
Pepper Vegetable 80.00 kg Enugu Market = 2025-01-09 et
i Anambra 3 i
Onion Vegetable 120.00 kg Market 2025-01-08 | Demand increasing
Beans Protein | 250.00 kg Benue Market | 2025.01.07 | Ample supply
available
Yam Root 300.00 tuber Delta Market | 2025-01-06 Price steady
Fish Protein 1000.00 L] Rivers Market =~ 2025-01-05 High demand
Cassava Root 50.00 kg OyoMarket = 202501.04 | Newharvestin
market
Tomato  Vegetable | 150.00 kg KanoMarket |~ 2025.01-03 P”C‘*srggz drop
Rice Cereal 400.75 kg Lagos Market = 2025-01-02 Stable price
Maize Cereal 200.50 kg Kaduna 509579 | Currentseason
Market price

© 2023 AgriLink

Figure 4.5: Market price page
33



f. Resource Page:

- The resource page provides access to various resources such as articles, guides, and tips

related to farming practices, pest control, and crop management.

AgiLink

Pest Control Measures

Common Pests and Diseases

Maize: Fall armyworm, stem borers, maize streak virus.
Rice: Rice blast, brown planthopper, rice yellow mottle virus.
Cassava: Cassava mosaic disease, cassava mealybug, cassava green mite.
Vegetables: Aphids, whiteflies, powdery mildew, bacterial wilt.

Pest Control Methods

Biological Control
Introduce natural predators like ladybugs to control aphids.
Use parasitic wasps to manage caterpillar pests.
Cultural Control
Practice crop rotation to disrupt pest life cycles.
Use resistant crop varieties to reduce pest impact.
Maintain field hygiene by removing crop residues.
Mechanical Control
Handpick pests like caterpillars and beetles from crops.
Use traps and barriers to prevent pest entry.
Chemical Control

Apply pesticides judiciously, following recommended guidelines.
Use eco-friendly pesticides to minimize environmental impact.

© 2023 AgriLink

Figure 4.6.1: Pest control Resource page

Agrink

Crop Management Information
Learn about best practices for planting, harvesting, and managing crops.
General Information

Introduction to Crop Management

Importance of crop management for productivity.
Overview of crop management stages: planting, growing, harvesting, and post-harvest care.

Crop Types

Grains: Maize, sorghum, rice, millet.

Fruits: Mango, citrus, guava, pineapple, banana.
Vegetables: Tomatoes, okra, onions, peppers, spinach, carrots.
Legumes: Cowpeas, soybeans, groundnuts, pigeon peas.
Root Crops: Cassava, yam, sweet potatoes, cocoyam.

Best Practices for Crop Stages

Planting

Ideal scil types and preparation techniques for crops like maize, cassava, and rice.
Recommended planting times for crops based on Nigerian regions.
Seed selection: Use certified seeds such as FARO (rice), TME 419 (cassava), SAMMAZ (maize).
Proper spacing: Maize (75 cm x 25 cm), Cassava (1 mx 1 m), Rice (20 cm x 20 cm).
Irrigation setup for early growth stages, especially for vegetables.

Growth and Maintenance

Fertilization schedules: NPK and urea applications for maize, cassava, and vegetables.
Watering guidelines for grains and vegetables.
‘Weed control: Manual, mulching, or herbicides like glyphosate.
Crop rotation and intercropping for better yields and soil health.

Figure 4.6.2: Crop management resource page
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g. Market Price Posting Page:

- This page allows authorized users to post new market prices for different products. It

ensures that the price information is up-to-date and accurate.

AgrLink

Product Name:

Product Category:

‘ Select Category v

Price per Unit:

Unit of Measure:

| Select Unit |

Market Location:

| seect Sate v

Date:

‘ dd/mm/ yyyy B |

Additional Notes:

T

Chicken Livestock 50.00 piece Ebonyi 2025-01-30 Edit Delete
Figure 4.7: Market pric*e posting page
h. Community Forum Post:

- The community forum post page enables users to participate in discussions, ask questions,

and share knowledge. It fosters a sense of community among farmers, consumers, and experts.
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AgriLink

Community Forum

Share experiences, ask questions, and discuss agricultural practices.

Topic:

Content:

Category:

Farmer -

Figure 4.8.1: Community forum post page 1

Discussion Topics
Browse through the topics below to find discussions that interest you. Click "View" to read more and participate in the conversation.

Topic Category Posted By Date Actions
How to expand a small snail farm? farmer Eloho 2025-01-29 17:50:23 View Chat
. Cassava Tubers Ready for Delivery farmer Farmer Chris 20250127 17:28:24 View Chat
Need Fresh Tomatoes consumer_demand Farmer Faith 2025-01-27 17:27:26 View Chat
Seeking Dry Maize consumer_demand Farmer Peter 20250127 17:27:26 View Chat
Yam Tubers Needed consumer_demand Farmer Mary 2025-01-27 17:27:26 View Chat
Cassava Tubers for Processing consumer_demand Farmer Mike 2025-01-27 17:27:26 View Chat
Tomatoes Available for Sale farmer Farmer John 2025-01-27 17:20:56 View Chat
Maize for Livestock Feed farmer Farmer Jane 2025-01-27 17:20:56 View Chat
. Yam Tubers for Sale farmer Farmer Abdul 2025-01-27 17:20:56 View Chat
Local Rice Supplier farmer Farmer Grace 2025-01-27 17:20:56 View Chat

Figure 4.8.2: Community forum post page 2
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v

Cassava Tubers Ready for Delivery

Category: farmer
Posted by Farmer Chris on 2025-01-27 17:28:24
500 kg of cassava tubers are ready for delivery.

Replies

Reply:

Post Reply

Eloho (farmer): DO you have up to 500 tubers? And can you supplier to Adamawa?
Fosted on 20250129 17:14:54

© 2023 AgriLink

Figure 4.8.3: Community forum post page 3

1. Admin Dashboard:

- The admin dashboard is a control panel for administrators to manage users, update content,
monitor system performance, and generate reports. It ensures the smooth operation of the

system and maintains data integrity.
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AgriLink

Admin Dashboard

Manage users by adding, editing, deactivating, or deleting accounts.

Add User

Name:

Email:

Password:

Role:

| Farmer v ‘

Figure 4.9.1: Admin dashboard page

Deactivate User

Select User:

Select User v

Deactivate User

Delete User

Select User:

Select User v

Delete User

© 2023 AgriLink

Figure 4.9.2: Admin dashboard page

38



By implementing the Farmer Information System with these hardware and software
requirements, and providing a user-friendly environment, the system aims to enhance the

efficiency and productivity of farmers, while fostering a collaborative community.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

5.1 Conclusion

The Farmer Information System was designed to offer a comprehensive platform for farmers,
consumers, experts, and administrators to engage and exchange valuable information. By
utilizing modern web technologies, the system intends to improve the efficiency and
productivity of farmers while promoting a collaborative community. The incorporation of
real-time weather data via the Weather API service ensures that farmers receive vital weather
information, helping them to make informed choices about their agricultural practices.
During the development phase, we prioritized the creation of a user-friendly interface using
HTML, CSS, and JavaScript, backed by a solid PHP-based backend. Employing MySQL for
data storage and management guarantees data integrity and swift access to information.
Hosting the application on a Wamp Server provided a dependable environment for

development and testing.

5.2 Limitations and Challenges

1. Despite successfully launching the Farmer Information System, various limitations

and challenges surfaced during its development:

2. 1. Internet Dependency: The system requires a reliable internet connection to operate
efficiently. Users in areas with limited internet access might face challenges when

trying to use the system.

3. 2. Data Accuracy: The reliability of market prices and weather information is
contingent upon the quality of external sources. Any inconsistencies in the data from

these sources could impact farmers’ decision-making.
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4. 3. Scalability: Although the existing system functions effectively for a small number
of users, expanding it to support a larger audience may necessitate further resources

and optimization.

5. 4. User Adoption: Motivating farmers, particularly those in rural regions, to embrace
and utilize the system could be difficult due to diverse levels of technological

proficiency.

5.3 Recommendations

To overcome the shortcomings and enhance the Farmer Information System, the following

suggestions are recommended:

1. Improve Connectivity Options: Consider different connectivity options, such as offline

functionality and synchronization, to assist users in regions with poor internet access.

2. Strengthen Data Verification: Establish methods to validate and cross-reference market
prices and weather information from various sources to ensure their accuracy and

dependability.

3. Enhance Scalability: Refine the system's architecture to accommodate a larger number of

users by utilizing effective database management practices and load-balancing techniques.

4. Provide User Training and Assistance: Offer training and support to farmers to ensure they
can use the system proficiently. This could involve tutorials, workshops, and help centres to

improve technological skills and encourage user engagement.

By tackling these issues and applying the suggested enhancements, the Farmer Information
System can evolve into an even more beneficial resource for the agricultural community,

ultimately aiding in increased productivity and improved decision-making for farmers.
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APPENDIX A

Database Schema Design

Table 1A: Users Table

Field Name Date Type Description
id int(11) Unique identifier for each user
name varchar(100) Name of the user
email varchar(100) Email address of the user
password varchar(255) Password for user authentication
role varchar(20) Role of the user (f:(rlrrlll:i:rrl,) consumer, expert,
country varchar(100) Country of the user
state varchar(100) State of the user
local government | varchar(100) Local government area of the user

active tinyint(1) Status of the user account (active/inactive)

Table 2A: Weather_Data Table

Field Name Date Type Description
id int(11) Unique identifier for each weather data entry
location varchar(100) Location for the weather data
temperature float Temperature at the specified location
humidity float Humidity at the specified location

43




description

varchar(255)

Description of the weather conditions

date recorded

datetime

Date and time the weather data was recorded

Table 3A: Knowledge Sharing Table

Field Name Date Type Description
id int(11) Unique identifier for each knowledge sharing entry
farmer_id int(11) ID of the farmer posting the question
question text The question posted by the farmer
date_posted timestamp Date and time the question was posted

Table 4A: Market_Prices Table

Field Name Date Type Description
id int(11) Unique identifier for each market price entry
product_name varchar(255) Name of the product
product_category varchar(100) Category of the product
price_per unit decimal(10,2) Price per unit of the product
unit_of measure varchar(50) Unit of measure for the product
market location varchar(255) Location of the market
recorded by int(11) ID of the user who recorded the price
date_recorded date Date the price was recorded
additional notes text Additional notes about the price
created at timestamp Date and time the entry was created
updated at timestamp Date and time the entry was last updated
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Table SA: Pest_Control Table

Field Name Date Type Description
id int(11) Unique identifier for each pest control entry
pest_name varchar(100) Name of the pest
control_method text Method used to control the pest
region varchar(100) Region where the pest control method is applied
date_added datetime Date and time the entry was added

Table 6A: private chats table

Field Name Date Type Description
id int(11) Unique identifier for each private chat message
sender_id int(11) ID of the message sender
receiver id int(11) ID of the message receiver
message text The content of the message
date sent timestamp Date and time the message was sent

Table 7A: forum_replies table

Field Name Date Type Description
id int(11) Unique identifier for each forum reply
topic_id int(11) ID of the topic being replied to
user_id int(11) ID of the user posting the reply
reply text The reply content
date posted timestamp Date and time the reply was posted
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Table 8A: expert_answers table

Field Name Date Type Description
id int(11) Unique identifier for each expert answer
question_id int(11) ID of the question being answered
expert_id int(11) ID of the expert providing the answer
answer text The answer content
date_posted timestamp Date and time the answer was posted

Table 9A: community_forum

Field Name Date Type Description
id int(11) Unique identifier for each forum topic
user_id int(11) ID of the user creating the topic
role enum('farmer’, 'consumer’, 'expert’) Role of the user creating the topic
topic varchar(255) Title of the forum topic
content text Content of the forum topic
category enum('farmer’, 'consumer demand') Category of the forum topic
state varchar(100) State location of the topic
local government varchar(100) Local government location of the topic
address varchar(255) Address related to the topic
date posted timestamp Date and time the topic was posted
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APPENDIX B

Program Flowchart for Agricultural Information System
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User (Farmer, Consumer,
Expert, Admin)

Welcome Page

Register/Login

Authenticate Proces Failure (Display Error Messgae

and Retry)

Success (Fetch Data
from MySQL Database)

y

Display Data on Ul (HTML/CSS/
15)

l

User Actions (Post Question,
View Market Prices, etc.)

l

Process Actions (PHP)

Update Database (MySQL)

l

Display Updated Data on Ul
(HTML/CSS/IS)

l

Logout/Exit

Figure 1B: High-level flowchart of Farmer Information System
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Flowchart Pseudo PHP Code

APPENDIX C

SOURCE CODE
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// Welcome Page

displayWelcomePage();

// Register/Login Page

if (userSelectsRegister) {
displayRegisterForm();
if (registerFormSubmitted) {

processRegistration();

¥

} else if (userSelectsLogin) {
displayLoginForm();
if (loginFormSubmitted) {

authenticateUser();
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¥

// Authentication Process
function authenticateUser() {
if (credentialsValid) {
redirectToDashboard();
1 else {

displayErrorMessage("Invalid credentials. Please try again.");

¥

// User Dashboard

function displayDashboard() {
fetchDataFromDatabase();
displayDataOnUI();

}

// Fetch Data from Database

function fetchDataFromDatabase() {
// SQL query to fetch data
$query = "SELECT * FROM data_table";
$result = executeQuery($query);

return $result;
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¥

// Display Data on Ul
function displayDataOnUl($data) {
// HTML/CSS/JS code to display data
echo "<div>" . $data . "</div>";
3
// User Actions
function handleUserActions($action) {
if ($action == "postQuestion") {
processPostQuestion();
1 else if ($action == "viewMarketPrices") {
displayMarketPrices();

¥

// Other actions...

¥

// Process Actions

function processPostQuestion($question) {
$query = "INSERT INTO questions (question) VALUES (‘$question')";
executeQuery($query);

updateUI();

53



// Update Database

function executeQuery($query) {
// Perform SQL query
// Return query result

¥

// Display Updated Data

function updateUl() {
$data = fetchDataFromDatabase();
displayDataOnUl($data);

¥

// Logout/Exit

function logout() {
// End user session
redirectToWelcomePage();

3

function redirectToWelcomePage() {

displayWelcomePage();
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