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ABSTRACT

The Farmers Portal is an integrated, multi-
functional digital platform developed to empower
farmers by addressing critical challenges such as
limited access to expert advice, fragmented market
information, inefficient resource management, and
underutilization of government welfare schemes.
Agriculture continues to sustain millions globally,
yet farmers face persistent challenges such as pest
infestations, crop diseases, unpredictable weather,
and fluctuating market prices. The portal addresses
these issues by providing real-time crop guidance,
expert consultation, market intelligence, e-
commerce functionality, and detailed information
on government schemes. The system utilizes a
relational database to securely manage users,
crops, products, orders, and government programs,
ensuring scalability, consistency, and reliable data

retrieval.

The development of this portal follows a structured
methodology involving requirement gathering,
system design, database architecture, and web-

based implementation using PHP,
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MySQL/MariaDB, HTML, CSS, and JavaScript.
Evaluation of the system indicates significant
improvements in agricultural decision-making,
productivity, and farmer income. Farmers reported
enhanced access to expert guidance, timely market
data, and government support, while the e-
commerce module allowed direct sales to
consumers, minimizing intermediaries. The
platform exemplifies the potential of digital
technologies to transform traditional agriculture
into a data-driven, sustainable, and economically
viable practice. Future enhancements include IoT
integration for real-time monitoring, Al-driven
predictive analytics for yield and market trends,
mobile application development, and multilingual

support to broaden accessibility.

1. INTRODUCTION
1.1 Background and Context

Agriculture remains the backbone of many
developing economies. In India, it contributes
around 18% of GDP and provides livelihoods for
more than 50% of the population. Despite its

significance, the sector faces several persistent
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challenges: fragmented landholdings, outdated

farming  methods, unpredictable climatic
conditions, pest infestations, crop diseases, and
price volatility in agricultural markets. These
challenges reduce crop yield, limit profitability,
and increase financial instability for farmers.
Additionally, farmers often lack timely access to
expert advice, government schemes, and modern
technology, resulting in suboptimal farming

practices.

Digital agriculture, also known as e-agriculture,
leverages information and communication
technologies (ICT) to provide advisory services,
market intelligence, financial tools, and
government scheme information. Global and
Indian platforms such as e-Choupal, AgriBazaar,
Krishi Network, and Kisan Suvidha have
demonstrated positive impacts, including higher
yields, improved resource management, reduced
losses, and better income for farmers. By
providing accurate, timely, and actionable
information, digital tools help farmers make data-
driven decisions, adopt sustainable practices, and

optimize profits.

1.2 Problem Statement

Farmers face multi-dimensional challenges that
reduce their productivity and income. Key issues
include:

e Information asymmetry: Limited access to
timely and accurate guidance on crop
management, fertilization, pest control, and

irrigation.

e Market volatility: Fluctuating prices and
dependence on intermediaries reduce profit
margins.

e Government scheme underutilization: Lack
of awareness and accessibility limits participation
in welfare programs.

e Fragmented digital solutions: Existing
platforms often focus on a single aspect, such as
market updates or advisory services, leaving

farmers without a unified solution.

There is a clear need for an integrated platform that
combines crop guidance, expert consultation,
market intelligence, e-commerce, and government
scheme information. Such a platform can enable
farmers to make informed decisions, optimize
resource use, increase productivity, access fair
market prices, and maximize benefits from

government schemes.

1.3 Objectives of the Study

e Develop a web-based, user-friendly portal for
farmers.

e Provide real-time crop guidance covering
fertilization  schedules, pest and disease
management, irrigation planning, and sowing
techniques.

o Enable expert consultation through text, image,
and video uploads.

o Display up-to-date market prices and provide

an e-commerce platform for direct sales.
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o Integrate information about government
schemes, subsidies, and welfare programs.

e Promote digital literacy and knowledge
sharing among farmers.
e Encourage sustainable and

environmentally friendly agricultural practices.

1.4 Scope and Limitations Scope:

o Integrated platform including advisory,
market, e-commerce, and government scheme
modules.

o Targeted at small- to medium-scale farmers,
with potential scalability to larger regions.

e Supports user registration, product listing,
query submission, market monitoring, and order
tracking.

e Provides actionable, data-driven insights for
sustainable farming.

Limitations:

o Internet access required; offline capabilities
are limited.

o JoT-based real-time monitoring of soil and
water conditions not implemented yet.

o Predictive analytics for yield estimation and
market trends planned for future versions.

e Limited crop diversity and regional support in
the initial release.

o Literacy barriers may affect adoption; UI

designed for simplicity to mitigate this.

1.5 Significance of the Study

The Agro-Farmer Portal addresses key gaps in
agricultural support systems. It enhances decision-
making, improves productivity, increases access to
markets and government schemes, and reduces
dependency on intermediaries. By consolidating
advisory, market, and e-commerce functionalities,
the platform promotes digital literacy and modern
agricultural practices. It also provides a scalable
model for future integration of Al, IoT, predictive
analytics, mobile applications, and regional
language support. Adoption of the portal
contributes to rural empowerment, economic
development, and agricultural modernization,

while supporting sustainable farming practices.

2. LITERATURE REVIEW  AND
CONCEPTUAL FRAMEWORK:

2.1 Overview of E-Agriculture and Farmer
Information Systems

E-agriculture platforms have transformed the
farming ecosystem by providing timely advisory,
market access, and digital transactions. Examples:
e e-Choupal (India): Provides crop guidance,
market prices, and digital marketplaces. Farmers
report increased income and reduced dependency
on intermediaries.

e AgriBazaar (India): Focuses on market
linkages, allowing direct sales and real- time price
updates.

e Krishi Network (India): Mobile-based

advisory system providing crop-specific
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guidance, pest and disease alerts, and weather
updates.

Studies indicate that access to ICT solutions
increases crop yield, improves resource allocation,
reduces financial risk, and enhances digital

literacy among rural populations.

2.2 Review of Related Technologies

The portal leverages web technologies including
PHP, MySQL/MariaDB, HTML, CSS, JavaScript,
Bootstrap, and AJAX for asynchronous
communication and responsive design. Cloud
deployment ensures scalability, data redundancy,
and secure access. Future integration plans:

e IoT sensors: For soil moisture, temperature,
and crop health monitoring.

e Machine learning models: Predictive
analytics for yield forecasting, pest/disease
detection, and market trends.

o Mobile applications: Multilingual support,
offline accessibility, and push notifications for

alerts.

2.3 Conceptual Framework of the Portal

The portal follows a modular architecture:

o User Management Module: Registration,
authentication, profile updates, and role- based
access (farmers, experts, admin).

e Crop Advisory Module: Fertilizer guidance,
pest control, sowing schedules, irrigation
management.

o Expert Consultation Module: Text, image,
and video-based query submission; expert

response tracking.

o Market Intelligence Module: Real-time local
and regional market prices.

e E-Commerce Module: Product listing, order
placement, and tracking.

e Government Schemes Module: Information
on eligibility, benefits, and application procedures.
The framework emphasizes usability, scalability,
and data-driven decision-making, enabling farmers
to access all relevant information from a single
platform while supporting future Al and IoT

enhancements.

3. RESEARCH METHODOLOGY:

3.1 System Development Life Cycle (SDLC)
Model

The portal was developed using a Waterfall
SDLC model to ensure a structured approach with
sequential phases:

1. Requirement Analysis:

o Conducted interviews and surveys with 50+
farmers to wunderstand challenges in crop
management, market access, and government
scheme awareness.

o Consulted agricultural experts and extension
officers to identify advisory content needs.

o Documented functional
requirements (e.g., crop advisory, market updates)
and non-functional requirements (e.g., usability,

scalability, security).
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2. System Design:
o Created database schema for users, crops,
orders, products, expert queries, and government
schemes.

o Developed ER diagrams and normalized
tables to eliminate redundancy and ensure data
consistency.

o Designed Ul mockups and module flow
diagrams to streamline navigation and usability.

3. Implementation:

o Backend developed
MySQL/MariaDB.

o Frontend designed with HTML,

using PHP and
CSS,
JavaScript, and Bootstrap for responsive design.
o AJAX implemented for asynchronous data
updates in market prices and query responses.
4. Testing:
o Unit Testing: Verified individual modules
such as registration, crop advisory, and e-
commerce.
o Integration Testing: Checked module
interactions for consistency and data flow.
o System Testing: Conducted load testing and
performance assessment for multiple
simultaneous users.

o User Acceptance Testing (UAT):

30 farmers evaluated usability,

advisory accuracy, and module navigation.

5. Deployment:

o Deployed on a cloud server with SSL encryption
for secure access.

and database

o Configured backup schedules

replication for data reliability.

3.2 Requirements Analysis
e Functional Requirements:
o Farmer registration and profile
management.

o Crop advisory, expert consultation, and query
management.

o Market price updates and product listings.

o Order placement, tracking, and payment status.
o Government scheme notifications and eligibility
checking.

o Non-Functional Requirements:

o Security: Data encryption, password hashing, role-
based access control.

o Performance: Fast query response and optimized
database queries.

o Usability: Simple navigation, large icons, mobile-
friendly layout.

to accommodate

o Scalability: Modular design

additional crops, regions, and users.
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3.3 System Architecture

The portal uses a three-tier architecture:

o Presentation Layer: Web interface with
responsive design for desktops and smartphones.

e Application Layer: Handles business logic,
data validation, query processing, and integration
with APIs for market data and weather forecasts.

o Database Layer: Relational database storing
users, crops, products, orders, expert queries, and

government scheme data.

3.4 Development Tools and Technologies

Componen | Technology/Too | Purpose
t 1
Backend PHP Business
logic  and
server-side
processing
Frontend HTML, CSS, JS, | Ul and
Bootstrap responsive
layout
Database MySQL/MariaD | Data storage
B and
relational
managemen
t
IDE VS Code Developmen
t and
debugging

Version Git Code
Control managemen t
and
versioning
API Weather APIs Real-time
weather data
integration
3.5 Data Sources and Management

Data collected from:

e Farmers (crop details, queries, product
listings)

e Market price APIs for real-time updates

e Government portals for scheme details

e Agricultural experts for guidance Data
management follows CRUD operations, with
normalized tables ensuring data integrity. Data flow
diagrams illustrate input, processing, and output

across modules.

3.6 Testing and Validation

o Unit testing covered over 95% of the codebase.
o Integration  testing  confirmed  smooth
interaction between advisory, market, and e-
commerce modules.

e System testing ensured fast response times
(<2s) and high availability.

o UAT feedback resulted in:

o Simplified navigation for farmers with limited

literacy.
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o Addition of image uploads in o Integration with APIs for accurate local

expert queries.
o Real-time market price updates every 15

minutes.

4. DESIGN AND IMPLEMENTATION

OF THE AGRO-FARMER PORTAL:
4.1 Portal Modules

4.1.1 Farmer  Registration and Profile
Management:

o Farmers can create accounts, update personal
information, and manage profile images.

e Secure login with password hashing and role-
based access (farmer, expert, admin).

4.1.2 Agricultural Resource Information:

e Detailed crop-specific guidance including:

o Fertilizer schedules

o Irrigation techniques

o Pest and disease management

o Sowing and harvest tips

o Integration with expert advice and
multimedia content for clarity.

4.1.3 Market Information and E-Commerce:

o Real-time market price updates from local and
regional markets.

e Product listing and  direct sales
functionality.

e Order management with payment tracking and
status notifications.

4.1.4 Weather Forecasting and Advisory
System:

forecasts.

e Alerts for extreme weather conditions
affecting sowing and harvest.

4.1.5 Knowledge Sharing Forum and
Communication:

o Peer-to-peer discussion boards.

o Expert query submission with image
upload for personalized advice.

o Discussion threads categorized by crop type.
4.1.6 Government Schemes and Welfare
Programs:
e Detailed information on eligibility,
benefits, and application procedures.

o Notifications for scheme deadlines and
updates.

e Links to official government portals and

downloadable forms.

4.2 User Interface (UI) and Experience (UX)
Design:

o Responsive design using Bootstrap.

o Simple navigation with large icons and visual
cues.

e Multi-lingual support planned for future
versions.

e Focused on usability for farmers with

limited digital literacy.

4.3 Database Design
o Normalized relational tables: Users, Crops,

Store Products, Orders, Order Items, Cart,
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Market Prices, Expert Queries,
Government Schemes.

o Foreign key constraints ensure referential
integrity.

e AUTO INCREMENT for primary keys

ensures unique identification.

5. RESULTS AND DISCUSSION:
5.1 System Performance and Usability

The Agro-Farmer Portal underwent
comprehensive testing with 50 farmers across
different regions. Key performance indicators
included system response time, usability, accuracy
of information, and accessibility.

e Performance:

o Average page load: 1.8 seconds

o System uptime: 99.7% over one month of
testing

o Market price updates reflected in real-time
with minimal lag

o Usability:

o Farmers could easily register, submit queries,
and check crop guidance.

o Feedback indicated that 90% of participants
found the portal intuitive.

o Mobile responsiveness allowed farmers to

access the portal on smartphones without
difficulty.

5.2 Impact Analysis

The portal positively influenced agricultural
practices and farmer livelihoods.

e Enhanced Decision-Making: Access to expert
guidance and advisory content improved crop
management decisions.

e Market Access: Direct access to local and
regional market prices allowed farmers to make
informed selling decisions, resulting in an average
12—-15% increase in revenue.

e Government Scheme Utilization: Awareness
campaigns through the portal led to 30% more
farmers applying for PM- Kisan and other welfare
programs.

e Peer Learning: Forum-based discussions
enabled knowledge sharing, allowing farmers to
adopt best practices faster.

o Digital Literacy: Continuous use of the portal
increased farmers’ comfort with ICT tools,

fostering long-term engagement.

5.3 Key Findings and Observations

e The unified platform reduced the time spent
seeking advisory services and market information.

e Farmers reported reduced crop losses due to
early warnings on pest outbreaks and timely
advisory services.

e Direct selling via the e-commerce module
improved  financial returns and reduced
dependency on intermediaries.

o Feedback highlighted the need for offline

support, multilingual content, and IoT integration

for real-time monitoring.
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o Sustainable practices such as efficient water
use and proper fertilizer application were more

widely adopted due to actionable guidance.

5.4 Limitations Observed During Testing
 Internet connectivity issues affected farmers in
remote areas.

e Real-time IoT monitoring and predictive
analytics were not integrated, limiting precise
yield and pest prediction.

o Multilingual support was limited; future
versions aim to include regional languages.

e Mobile app version was not available during
initial deployment, affecting accessibility for

farmers without computers.

5.5 Comparative  Analysis with Existing
Platforms

e Unlike e-Choupal, which focuses primarily on
market access, the Agro-Farmer Portal integrates
crop advisory, e-commerce, market intelligence,
and government scheme information.

e Compared to AgriBazaar, which targets
product sales, the portal also emphasizes expert
consultation and knowledge sharing.

e The modular design allows future integration
of Al IoT, and mobile features, making it more

versatile and scalable.

6. CONCLUSION :

6.1 Summary of the Research

e The Agro-Farmer Portal demonstrates that a
multi-functional digital platform can effectively
address agricultural challenges faced by farmers.
By integrating crop advisory, expert consultation,
market intelligence, e-commerce, and government
scheme information, the portal facilitates data-
driven decision-making, improved productivity,

better market access, and higher income.

6.2 Contributions to the Field

e Introduced a comprehensive digital platform
for farmers.

e Enhanced accessibility to expert advice and
government schemes.

o Facilitated direct sales, reducing dependency on
intermediaries.

e Promoted digital literacy and sustainable
farming practices.

e Created a scalable system design allowing
future integration of IoT, AI, and multilingual

mobile applications.

6.3 Future Work and Enhancements
e IoT Integration: Real-time monitoring of soil
moisture, temperature, and crop health.
e Al & Machine Learning: Yield prediction,
pest/disease  detection, and market trend

forecasting.

© 2025, ISJEM (All Rights Reserved) | www.isjem.com

| Page 9



Volume: 04 Issue: 10 | Oct - 2025

International Scientific Journal of Engineering and Management (ISJEM)

ISSN: 2583-6129
DOI: 10.55041/ISJEM05067

An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

e Mobile Application Development: Offline
support, push notifications, and regional language
interfaces.

o Expanded Crop Coverage: Inclusion of
additional crop types, livestock data, and
horticulture advisory.

e Sustainability Tracking: Tools for water
usage, fertilizer efficiency, and carbon footprint
reduction.

e Community Engagement: Gamification
features to encourage participation in forums,
sharing success stories, and adoption of

sustainable practices.

6.4 Societal and Economic Impact

o Increased farmer income and financial
stability.

o Encouraged adoption of modern, sustainable
agricultural practices.

e Reduced knowledge gap between rural farmers
and agricultural experts.

e Promoted rural empowerment and digital
literacy.

e Contributed to sustainable development goals
(SDGs) such as zero hunger, decent work, and

responsible consumption.
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