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Abstract — Agriculture is an important part of the economy,
as it provides employment to more than 58 percent of the rural
population. However, people working in this sector face
several challenges, such as difficulty in finding skilled
workers at the right time and limited access to essential
resources like seeds and equipment. To address these issues,
a web-based platform called Agro Hub has been developed.
It allows farmers and workers to connect directly, making
workforce management easier and more efficient. The
platform also provides useful information about agricultural
inputs such as seeds, fertilizers, and equipment. The system
is developed using Python and Django for backend
operations, while MySQL is used for data storage. The
frontend is built using HTML, CSS, JavaScript, and
Bootstrap to ensure a responsive design. A key feature of
Agro Hub is its multilingual support, allowing users to access
the platform in Marathi, Hindi, and English. This improves
accessibility for users from rural areas. This paper explains
the design and working of Agro Hub and highlights its role in
improving  agricultural practices and employment
opportunities. Agro Hub acts as a digital solution that
integrates technology into agriculture. It improves
communication between farmers and workers and enhances
overall efficiency in the agricultural sector.
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I. INTRODUCTION

India is highly dependent on agriculture, which serves as a
primary source of livelihood for millions of rural households.
Despite rapid advancements in technology across various
industries, the agricultural sector continues to face several
traditional challenges. One of the major issues is the
unavailability of skilled labor during critical farming periods
such as sowing and harvesting. This often leads to reduced
productivity and crop losses. At the same time, agricultural
workers experience seasonal unemployment, which forces
many of them to migrate to urban areas in search of stable
income.

With the growth of digital technologies, many
sectors have adopted advanced solutions to improve
efficiency and accessibility. However, in agriculture, most
existing digital platforms are limited in scope. They primarily
focus on providing crop-related advice, weather information,
or facilitating the buying and selling of agricultural products.
There is a lack of integrated platforms that combine labor
management, product information, and advisory services in a
single system.

To address these challenges, Agro Hub is proposed
as a web-based platform that integrates multiple agricultural
services. It enables farmers to register, search for skilled
workers based on location and availability, access
information about seeds, fertilizers, and equipment, and
receive farming-related guidance. Similarly, workers can
create profiles, showcase their skills, apply for job
opportunities, and improve their employment prospects.

The Agro Hub platform is available online and can
be accessed through a web interface. The structure of this
paper is organized as follows: Section 2 presents the literature
survey, Section 3 explains the system design and architecture,
Section 4 describes the implementation details, Section 5
discusses the results and findings, Section 6 outlines future
enhancements, and Section 7 concludes the study.

II. LITERATURE SURVEY

An analysis of existing research and digital solutions in
agriculture indicates that the current ecosystem is
fragmented. Most available platforms focus on specific
functionalities, and there is a lack of a unified system that
integrates workforce management, agricultural resources,
and farmer-worker connectivity within a single platform.

A. Existing Agricultural Digital Platforms

Various digital platforms have been developed to support
farmers by providing advisory services and access to
agricultural inputs. For example, AgroStar offers crop-
specific recommendations, pest control guidance, and
doorstep delivery of farming supplies. However, such
platforms are primarily limited to advisory and input services
and do not address the issue of labor availability and
management. Government initiatives such as eNAM
(National Agriculture Market) enable farmers to access
market prices and sell their produce online, thereby
improving transparency and market reach. Despite these
advantages, these platforms do not provide solutions for labor
management or direct interaction between farmers and
agricultural workers. As a result, they do not offer a
comprehensive solution to the challenges faced in the
agricultural sector.

B. Labor Management Systems in Agriculture

General job portals such as Naukri.com, Indeed, and
LinkedIn are not specifically designed for the agricultural
sector. These platforms mainly cater to formal employment
opportunities and often require digital literacy and
documentation, which may not be suitable for rural users.
According to Sharma et al. (2020), such platforms lack
support for regional languages and are not accessible to a
large section of agricultural workers.
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Some research works, such as the mobile-based
labor marketplace proposed by Reddy and Krishnamurthy
(2019), attempt to address workforce management in
agriculture. However, these solutions are limited in scope as
they do not integrate additional features such as product
information  and  agricultural  advisory  services.
Consequently, farmers are required to use multiple platforms
to meet their needs.

C. Technology in Agriculture — Big Data and loT

The application of advanced technologies such as Big Data
and the Internet of Things (IoT) has contributed to the
development of precision agriculture. Tripathi (2021)
highlights the role of data-driven approaches in improving
resource management and yield prediction. However, these
technologies are often implemented at a large scale and may
not be easily accessible to small-scale farmers. Therefore,
there is a need to simplify these technological advancements
and make them more practical for everyday agricultural use.

Agro Hub aims to address this requirement by
providing reliable information related to seeds, fertilizers, and
farming practices in an accessible and user-friendly manner.

D. Research Gap

The review of existing systems reveals a significant gap in
integrated agricultural solutions. Currently, no single
platform provides all essential services in one place,
including:
—  Efficient farmer-worker connectivity and labor hiring,
— Access to detailed information about agricultural

products,
— Real-time farming guidance and advisory services,
—  Multilingual support tailored for rural users

Agro Hub is designed to bridge this gap by offering

a comprehensive platform that connects farmers, workers,
and agricultural resources in a unified and user-friendly
environment

III. SYSTEM DESIGN AND ARCHITECTURE

A. System Overview

Agro Hub adopts a three-tier client-server architecture. The
presentation tier consists of responsive web pages built with
HTMLS, CSS3, JavaScript, and Bootstrap 5. The application
tier is implemented using Python with the Django framework,
handling all business logic, authentication, routing, and API
management. The data tier utilizes a MySQL relational
database that stores user profiles, worker data, product
listings, job postings, and blog content.

Arclﬁgsziural Technology Used
Frontend HTMLS5, CSS3, JavaScript,
Bootstrap 5
Backend Python 3.x, Django Framework
Database MySQL Relational Database
Deployment PythonAnywhere Cloud Hosting
Version Control GitHub
API Testing Postman
Development IDE VS Code, PyCharm

Table 1: Technology Stack of Agro Hub Platform

B. Module Architecture

The Agro Hub system is divided into multiple modules, each
performing a specific function for the user. This way of
building the system makes it easy to keep up to date add
things and keep everything separate. The Agro Hub system
has important parts:

— Authentication Module: This part takes care of
registering farmers and workers logging them in
managing their passwords and keeping their sessions
safe with secure hashing.

— Farmer Dashboard Module: This part gives farmers a
place to see all the workers who are available manage
their job postings and get access to things that can help
them with farming.

—  Worker Dashboard Module: This part lets workers create
a profile list what they are good at and look for and apply
for farm work that is available.

—  Product Catalogue Module: This part shows information
about seeds, fertilizers and nutrients and farm equipment
all organized in categories.

— Blog and Community Module: This part lets farmers
share what they know with each other through articles
stories about how they were successful and opinions,
from experts.

— Admin Dashboard Module: This part gives people who
administer the system control over managing users
checking what people post listing products and looking
at how the system is being used.

—  Delivery Management Module: This part manages how
products are delivered and people who deliver products
have their login to use it. The Agro Hub system uses this
part to make sure products get to where they need to go.

C. Database Schema Design

The MySQL database centers around entities like User,
Farmer, Worker, JobPosting, Product, BlogPost, and Order.
Each one connects through keys so the data stays reliable. The
User table works as the base, with separate extensions for
roles—Farmer, Worker, Admin. That setup cuts down on
duplicate data and lets you quickly search for workers by
location or skills.

D. Multilingual Architecture

Agro Hub stands out because it works in Marathi, Hindi, and
English. The platform uses Django’s translation tool to
handle text translations; everything gets stored in dedicated
language files. Users can pick their preferred language right
from the navigation bar, no fuss. Thanks to this, people who
don’t speak English—especially farmers and workers in rural
areas around Maharashtra and beyond—can use Agro Hub
without barriers.

IV. IMPLEMENTATION

A. Development Environment and Tools

The development of Agro Hub was carried out using
industry-standard tools and methodologies. The project
followed an iterative development lifecycle with clearly
defined phases as outlined in the project synopsis:
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Phase Activity Status
Requirement gathering and basic
Phase 1 system design of Agro Hub Completed
Development of frontend and
Phase 2 backend modules Completed
Phase 3 Database setup and integration of Completed
APIs
Testing the system and fixing
Phase 4 identified bugs Completed
Phase 5 Deplqyment of the .platforrn and Completed
planning for future improvements

Table 2: Development Phases and Status of Agro Hub

B. Frontend Implementation

The frontend of Agro Hub is made with Bootstrap 5 so it
looks good on computers, small computers and phones.
JavaScript is used to make some parts of the website move
and work nicely like the button that changes the language the
checks that make sure you fill out forms correctly the sliders
that you can move around and the way new information
appears on the page. The website also has some movements
and transitions thanks to CSS3 animations. If you go to the
homepage at jangale.pythonanywhere.com you will see a
section at the top that says hello in many languages a link for
farmers to log in a link for workers to log in and special areas
for different kinds of products, like seeds, fertilizers and farm
equipment all shown with nice pictures and easy to read
boxes

C. Backend Implementation

The backend is based on Python with the Django web

framework, which offers strong Model View Template

(MVT) architecture. The Object Relational Mapping (ORM)

facility provided by Django is heavily utilized to interact with

databases without directly writing SQL code. Some important
backend features are as follows:

— RESTful routing based on URLs using the URL
dispatcher provided by Django.

—  User authentication with session-based login for farmers
and workers using the built-in authentication module
provided by Django.

— Role-based access control with different access levels for
farmers, workers, admins, and delivery staff.

— Dashboard creation with the built-in Admin module
provided by Django with extensions for users, products,
job posts, and orders.

— API endpoints using Postman for smooth interaction
with the frontend.

D. Database Implementation

We use MySQL as our database management system. Our
MySQL database is hosted on Python Anywhere. We use
Django to manage changes to the MySQL database schema.
This way we can easily reproduce the MySQL database
schema. The MySQL database holds all the data for our
platforms, such as user credentials, worker details, products,
job postings, blog articles and transactional data. We use
indexes on columns like worker locations and product
categories, in the MySQL database because we query them a
lot.

E. Deployment

The application is deployed on PythonAnywhere. It is a
cloud-based service that hosts Python applications. This
service works with Django applications. The live deployment
is at https://jangale.pythonanywhere.com. It uses a setup with
Gunicorn as the server. Static files are served quickly through
PythonAnywheres file serving system. The admin panel can
be accessed at /admin/dashboard/. The delivery management
is, at /delivery/login/. In the environment access is controlled
based on user roles. The application uses PythonAnywheres
WSGI configuration.

V. FUNCTIONAL FEATURES AND USER WORKFLOWS

A. Farmer Workflow

A farmer uses Agro Hub in a way. First the farmer signs up.
Sets up their profile with their location. Then the farmer logs
in to the Farmer Dashboard. The Farmer Dashboard is where
the farmer can find workers. The farmer can look for workers
by where they're what they can do and when they are
available. When the farmer finds a worker they can get in
touch with them and post a job. At the time the farmer can
look at the products they need and get advice on farming from
the Farmer Dashboard.

B. Worker Workflow

An worker signs up with Agro Hub by giving information
about what they can do when they are available and where
they are. After the worker logs in to the Worker Dashboard
they can look at jobs that farmers have posted. The worker
can apply for jobs they like and update when they are
available. The workers profile is like a resume that farmers
can look at before they decide to hire them. This helps farmers
know more about the workers before they hire them

C. Product and Advisory Modules

The products that Agro Hub has are divided into three groups:
Seeds, Fertilizers and Nutrients and Farm Equipment.
Farmers can find these products in the menu. Each product
has a lot of information like what it's used for and how to use
it. The Farming Advice part of Agro Hub gives farmers tips
on how to take care of their crops. This includes when to
water, how fertilizer to use and when to harvest. This helps
farmers make decisions, about their farms. Agro Hub has a
lot of information to help farmers, including the product
catalogue and the Farming Advice module. The product
catalogue and the Farming Advice module are. Important

arts of Agro Hub.
Feature Description
Worker Search Helps farmers find nearby workers

based on location and required skills.
Allows farmers to post job

Job Posting requirements, and workers can apply
online.
Product Provides information about seeds,
Catalogue fertilizers, and farming equipment.

Offers guidance on crop management,
irrigation, and fertilizer usage.
Enables users to share knowledge and
read articles related to farming.

Farming Advice

Blog
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Special Offers Displays seas'onal deals and discounts
on agricultural products.
Admin Allows administrators to monitor
Dashboard system performance and manage data.
Multi-language | Supports Marathi, Hindi, and English
Support for better accessibility.

Table 3: Key Features of Agro Hub Platform

VI. RESULTS AND DISCUSSION

A. Platform Performance

The Agro Hub platform at
https://jangale.pythonanywhere.com works well when many
users are on it at the time. The pages load fast because we use
Bootstrap to get the frontend assets from a content delivery
network cache the Django templates and make sure the
MySQL queries are good. The admin dashboard shows what
is happening on the platform in time so we can see how many
users are registered how many jobs are posted and what
products are listed. This helps us manage the Agro Hub
platform.

B. Addressing the Research Gap

The Agro Hub platform does what the research said was

missing. Unlike platforms that only do one thing for

agriculture the Agro Hub platform does many things. These
things include:

—  Worker Connectivity: Farmers can now find and hire
workers on the Agro Hub platform so they do not have
to rely n people telling them about workers.

— Product Information: We have a list of products that
farmers can buy so they can make good decisions when
they want to buy seeds, fertilizers and equipment.

—  Multilingual Accessibility: The oAgro Hub platform
works in Marathi, Hindi and English so farmers and
workers who speak languages can use it even if they are
not good, at using computers or speaking English.

C. Social and Economic Impact

In terms of social and economic impact, Agro Hub can be
seen to have a significant impact on both farmers and
agricultural workers. Farmers benefit in terms of saving time
on searching for laborers to help in their farms, saving on the
cost of farm inputs through competitive pricing, and making
informed decisions through the availability of advisory
content. Agricultural workers also benefit in terms of having
a platform to access stable employment, creating a verifiable
skill set, and reducing unemployment. The platform's focus
on local connectivity also reduces rural-urban migration by
creating digital employment in rural areas.

D. Limitations

The current Agro Hub application is hosted on a free tier
account on Python Anywhere, which has certain limitations
on the number of concurrent connections and CPU processing
times. The application does not currently have real-time
communication facilities between farmers and workers,
which includes chat and voice call facilities. The application
also does not currently have a payment gateway facility,
which means users can only view products but cannot
purchase them.

VII. HARDWARE AND SOFTWARE SPECIFICATIONS

The minimum hardware and software environment
recommended for running and accessing Agro Hub is detailed
below:

Specification Component Requirement
Type
Hardware Processor Intel Core 13 or
equivalent
Hardware RAM Minimum 8 GB
500 GB HDD /256
Hardware Storage GB SSD
Operating Windows 10 or later /
Software System Ubuntu 20+
Software Backend Python 3.8 or higher
Language
Web .
Software Framework Django 4.x
Software Database MySQL 8.0 or higher
HTMLS, CSS3,
Software Frontend JavaScript, Bootstrap
5
Development | VS Code/PyCharm,
Software Tools GitHub, Postman

Table 4: Hardware and Software Specifications

VIII. FUTURE SCOPE

The Agro Hub platform is working well now but there are

many things that can be added to it in the future.

Some of these things are:

— Mobile Application: We want to make an app for
Android and iOS so that people in rural areas can use
Agro Hub on their phones. This is because many people
in these areas use their phones. to get online

— Al-Powered Crop Advisory: We want to add a feature
that uses machine learning to help farmers find diseases
in their crops predict how much they will grow and tell
them how fertilizer to use. This will be based on the
health of the soil, which farmers will tell us about.

— Real-Time Communication: We want to add a chat
system to Agro Hub so that farmers and workers can talk
to each other directly without having to use messaging
apps.

— Integrated Payment Gateway: We want to make it
possible for farmers to buy seeds, fertilizers and
equipment directly from Agro Hub using an online
payment system.

—  GPS-Based Worker Tracking: We want to add a feature
that uses maps to help farmers find workers who're near
them. This will make it easier for farmers to find the help
they need.

— IoT Integration: We want to connect Agro Hub to devices
that can measure how much water is in the soil what the
weather is like and other things. This will give farmers
information about their fields, which they can use to
make better decisions.

— Expanded Language Support: We want to add languages
to Agro Hub, such as Telugu, Kannada, Tamil and
Gujarati so that farmers from all, over India can use it.
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— Government Scheme Integration: We want to connect
Agro Hub to government programs that give help to
farmers so that farmers can get this help directly from our
platform.

IX. CONCLUSION

The Agro Hub platform is developed to support farmers in
India by providing an integrated solution for their agricultural
needs. It combines multiple functionalities such as worker
hiring, job posting, access to product information, and
farming guidance within a single platform. The system also
supports multiple languages including Marathi, Hindi, and
English, which improves accessibility for users from rural
regions.

The platform is built using modern web
technologies, including Python and Django for backend
development and responsive frontend tools. This ensures that
the system is scalable, reliable, and easy to use across
different devices. The architecture of the system allows
efficient handling of multiple users and simplifies
maintenance and future updates.

Agro Hub benefits both farmers and agricultural
workers by improving communication and accessibility.
Farmers can easily find suitable workers and access relevant
agricultural information, while workers can explore
employment opportunities and improve their livelihood. The
platform contributes to reducing the gap between labor
demand and availability in the agricultural sector.

Future enhancements may include the development
of a mobile application, integration of Artificial Intelligence
for smart farming recommendations, and the use of IoT-based
solutions for real-time monitoring. These improvements can
further increase the effectiveness and usability of the
platform.

Overall, Agro Hub demonstrates the potential of
digital technology in addressing key challenges in
agriculture. It provides a practical approach to improving
productivity, employment opportunities, and overall
development in rural areas.
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