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ABSTRACT

One of the key factors of economy growth in Ghana is agriculture. It is believed that agriculture sector forms a
vital part of building resilient economy. E-Agriculture is a farm management system that uses IT or ICT devices
to facilitate the production of crops and animals. In this research, a web-based system name e-Agriculture
Management System (EAMS) will be designed and developed.

The e-Agriculture Management System will enable customers or wholesale buyers to get information about
available farm products through Short Message Service (SMS) notifications. The system will provide details
information of the farmers and the wholesalers otherwise refer to as customers.

Qualitative research approach and interview as research instrument will be adopted in this research. Agile
model will be used as software development life cycle model to develop EAMS.
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I. INTRODUCTION

The term e-Agriculture can be described as the use of information technology to enhance or improve
agriculture with emphasis on innovations to achieve higher productivity [1].

The e-Agriculture is a farm management system that uses IT or ICT devices to facilitate the production
of crops and animals.

There is a paradigm shift in the agriculture business from simple production to multifunctional sector.
The overall aim is to achieve higher productivity and increase in revenues from farm products and this can only
be achieved with the use of IT or ICT in Agriculture.

Aflao Ketu South Municipality is a big town located in Volta region of Ghana. There is no existing
farm management system in the municipality. The farmers find it difficult to get frequent access to wholesalers
who are ready to buy farm products.

The e-Agriculture management system will capture data of farm products, process them and send
information about the products to the wholesalers on a regular basis.

1.1 Problem Statement

Agriculture Department of the Aflao Ketu South municipality is characterized with inconsistence and
inaccuracy of data from farm due to the use of manual system to process data. There is often a gap between the
farmers and the extension officers in the department and this affect farmers productivity.

1.2 Obijectives of the study

1. To provide reliable, consistent and accurate data on farm products.

2. To provide efficient means for the extension officers to give necessary support for the farmers
3. To improve productivity on farm products

4. To increase revenues from farm products
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1.3 Significance

The e-Agriculture management system will help to provide adequate, reliable, consistent and accurate data
about farm products. The system will enhance farm productivity and thereby increase revenues from farm
products.

Il. LITERATURE REVIEW

Several literatures were reviewed accordingly and the challenges faced in the use of manual system in
Aflao Ketu South Municipality were revealed.Technological developments and creativity act as tools to
exchange information of agricultural activities and improve lives for farmers and the entire society [2].
The use of ICT transforms traditional agriculture to modernized agriculture [3].
World population is expected to surpass the 9 billion mark by 2050, and agricultural production

will need to increase by 60 percent from its 2005/2007 levels to meet this additional food demand and
ICT applications can make a significant contribution to meet this future global food needs [4].

Aflao Ketu South Municipality operates a manual system where spreadsheet is used to record and
process data about farm products and this leads to inaccurate and unreliable information.

The e-Agriculture Management System (EAMS) will be developed to replace the existing manual
system thereby resulting to increase in productivity and revenues for the farmers.

2.1 Existing System

The Aflao Ketu South District uses manual spreadsheet to record and process data collected from farm.
The district is divided into four zones namely Kpoglu zone, xedzranawo zone, Denu zone and Aflao zone with
extension officers managing each zone. Agricultural extension officers operate as facilitators and
communicators, they help farmers in their decision-making and give training to the farmers on regular basis.

2.2 Proposed System

The proposed system is Electronic Agriculture Management System (EAMS). It is a web- based
application which will be designed and developed to replace the unreliable and inaccurate manual system of
processing of farm data.

The EAMS application will be hosted on the internet server and can be accessed on a mobile phone or
a computer system. The system will capture and process farm products, farmers, buyers or suppliers data such as
names, locations, contact numbers, email addresses, etc.

1. METHODOLOGY
Qualitative research approach will be adopted in this study and is basically an open-ended approach that does
not involve hypothesis but gives in depth insight into problems [5]. Interview as a research instrument will be
used in this study to collect data.

3.1 Data Collection Instrument
Interview will be used to collect data from different farmers and farm products wholesalers. The instrument is
chosen to collect data because is a conversation base research method.

3.2 Agile Model
Agile is a software development life cycle model and it will be used in developing the EAMS because of its
speedy and elastic response to changes.

SDLC

Software Development Life Cycle

|

Figure 1: Agile model phases
Agile Model comprises of 6 phases as indicated in the above figure 1.
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3.3 Benefits of Agile Model
1. Changes in requirements can easily be executed in the system
2. Comparing it with waterfall model, only few planning activities are needed in order to start development of

the software.

3.4 Use Case Diagram
The use case diagram below illustrates the interaction between the proposed system and the users.
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Figure 2: Use case diagram

3.5 Software Design Tool
Flow chart tool will be used in the design of the proposed EAMS. The below flowchart shows the logical and

pictorial representation of the proposed system.
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Figure 3: Flo chart

3.6 Programming Tools

The programming language tools in developing the proposed system are: HTML, PHP, CSS, Bootstrap and
JavaScript.
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IV. EXPERIMENTAL RESULTS AND DATA ANALYSIS
4.1 Screenshots of Dashboard Source Codes of the system

@ CAGRICULTURE X @ view-sourcewww X # Mohamadie-Agre X | s NHIS-ClaimCod: X | & electronicagricuit X | @ (@1)Whatshpp X | @ 03 lireture review % | + - X

c A Not secure | view-sourcemwww.softwaretestbed.com/agric/index.php w e H

<htnl lang="en">

<head>
<meta charse
<meta conten

TUEE-E"
width=device-width, initial-scale=1.2" name:

<title>E-AGRICULTURE</title>
<meta conten ' riptison”>
<meta comten keywords">

4| <l-- Favicons -->
5| <link href="assets/img/favicdon.png” rel="icon">
5| <link href="assets/img/apple-touch-icon.png" rel="apple-touch-icon">
5| <!-- Google Fonts --»
<link href="https://fonts.googleapis. com/css?Family=Open+Sans:300,3001,40¢,4001,600, 6021,702,7001 0,508,700" rel="stylesheet">
<1-- Vendor CSS Files -->
<link assets/vendor/bootstrap/css/bootstrap.min.css” rel="stylesheet”>
<link assets/vendor/font-awesome/css/font-awesoms.min.css” rel="styleshest">
<link assets/vendor/snimate.css/animate.min.css” rel="stylesheet™s
<link assets/vendor/ionicons/css/ionicons.min.css” rel="styleshest">
<link
<link assets/vendorfvenobox/venobox.css” rel="styleshest">
<1-- Template Main CSS File -->
<link href="sssets/css/style.css” rel="styleshest™>
</head>
<body>
<header id="header” class="fixed-top" style="background-color: royalblue;">
<div class="container">

v class="logo float-left">

+ <!-- Uncomment below if you prefer to use an text logs -->
42 <!-- <h1 cla: "text-light"><a href="gheader"><span>NewBiz</span></a></hl> -->
4 <b class="img-fluid" style="font:3@px arialjcolor:uhite”>E - AGRICULTURE</b>
44 </div>

45

4% <nav class="main-nav float-right d-none d-lg-block">

47 <ul>

4

to search

H £ Type here

@ EAGRICULTURE X @ view-sourcewwn X ® Mohamadie-Agric X | s NHIS-Claim Cod: X | G electronicagicul X | @ (21)Whatspp X | @ 03fiteture revier X | + = X
C A Notsecure | view-source:www.softwaretestbed.com/agric/index.php b4 e H
48 <nav class="main-nav float-right d-none d-lg-block"> -
a7 <ul>
<!-- «<li><a href="#about™ style="color:white">ABOUT</a></1i> -->
< <liz<a href="#contact" style="color:white”>INDEX NUMBER: B202150003-->
<l--</ar</lir-->
<ful>
</navx<!-- .main-nav --»
<fdivy
</header><!-- #header -->

Intro Section

class="intro-img">
<img src="assets/img/intro-img.svg” alt="" class="img-fluid">
</div>

<div class="intro-info">

<h2>Get connected¢bryto your customers<brifor your farming business!</h2>
<div>
<a href="market.php" clas
<a href="login.php" class=
</div>
</div>

d scrollto”>View Market</a>
rollto">Get Started</a>

</divy
</section><!-- End Intro Section -->

«<main id="main"»

</main><!-- End #main -->

<h-- Footer
<footer id="footer">

<div class="container">
<div class="copyright”>

<centers><b style="position:relative;top:1@px;font:bold 16px 'Arial Black';"»&copy 2026 E - AGRICULTRE |</b></center>
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@ EAGRICULTURE X @ view-sourcewwwy X # Mohamad:e-Agre X | s NHIS- Claim Cod: X | G electronic agricult X | @ (21)Whatsipp X | @ 03litreture revien X | + = x
C A Notsecure | view-sourcewmww.softwaretestbed.com/agric/index.php r @
</section><!-- End Intro Section --> -

3 <main id="main">

</main><!-- End #main -->
84
85 ¢l-- ======= Footer ======= -->
il <footer id="footer">
80 <div class="container">
o <div class="copyright">

<center><b style="position:relstive;top:lepx;font:bold 16px 'Arial Black';">kcopy 202@ E - AGRICULTRE |</b></center>

02 </div>
2 <div class="credits">
04 <=
85 All the links in the footer should remain intact.

You can delete the links only if you purchased the pro version

Licensing information: https://bootstrapmade.com/license/

Purchase the pro version with working PHP/AJAX contact form: https://bootstrapmade.com/buy/?theme=NewBiz
-

</div>
</div>
3| </footer><!-- End Footer --»>
04 <!-- Vendor 15 Files -->

05 <script src="assets/vendor/jquery/jquery.min.js"></script>
5| <script src="sssets/vendor/bootstrap/js/bootstrap.bundle.min.js"></script>

<script "gssets/vendor/jquery. easing/jquery. easing. min
<script "zssets/vendor/php-email-form/validate. 5
<script "sssets/vendor/counterup/counterup.min
<script “assets/vendor/mobile-nav/mobile-nav.js

1| <script “gssets/vendor/wou/wow.min.j5" ></script>
12| <script src="gssets/vendor/isotope-layout/isotope.pkgd.min.is"></script>

2| <script src="zssets/vendor/oul.carousel/onl.carousel.mi »</script>
14| <script src="assets/vendor/waypoints/jquery.waypoints.min.js">¢/script>
<script src="assets/vendor/venobox/venobox.min. is" ></scripts

<l-- Template Main J5 File --»
<script sre="gssets/js/main.js"></script>

</body>

22| </html>

L Type here to search

4.2 Software Testing
Different tests were conducted to determine the system’soperational, transitional and maintenance characteristic

All the tests executed showed that the system isreliable, efficient, reusable, portable, adaptable, maintainable
and scalable.

4.3 System Interfaces
Figures 4 to 15 are the system interfaces showing different uses as explained below.

@ E-AGRICULTURE x 4+ = X

<« C  ® localhostfeagriculture/ % O

E - AG RICU LTU RE INDEX NUMBER™ B202180003

Get connected
to your customers =

0 =]
for your farming b ==

=
business! =

View Market Get Started

X — = 11:46 AN
£ Type here to search i p. ] z

Figure 4 above is the home page of EAMS which displays the view market and get started buttons.
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sen NHIS - Claim Code X @ E-AGRICULTURE X+ - X

€« C @ softwaretestbed.com/agric/eagriculture/login.php

E - AGRICL

Gender is required

Password

Enter password

Password is harshed for security

Password Again

Re-enter password

Password is required

b u S I n e Email Address

Enter emial (Optional)

' ™\
[ Register } Email address is optional
\ y,

Mobile Contact

Enter your mobile number

‘Your mobile number is required

@ E-AGRICULTURE X+ - X

&« C @ localhost/eagriculture/login.php T 9 :

E - AGRICULTURE

E - AGRICULTURE
Sign in to manage products and customers

Get Co Usemame
to yo u ‘ Enter username
for yol

This is your default name to the system

Password

businc .

Password is harshed for security

Forgotten Password?

N
( Register )
hN S

ﬂ P Type here to search t ng  wi I P
Figure 6 above shows the login interface for username and password credentials
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vew NHIS - Claim Code X ¢ E-AGRICULTURE x + - X

& X @ softwaretestbed.com/agric/eagriculture/master.php or T e 5

E - AGRICULTURE

PRODUCTS

CUSTOMERS

FARMERS

_ SUPPLIERS

k@ 1 0 B

FARM TOOL

-
-
-

FARM METHODS *

‘ NEWS UPDATES

H L Type here to search i L = i zir'osxp:hoﬂzo
Figure 7 above displays the various interfaces when a user login with the correct credentials.

#en NHIS - Claim Code X @ E-AGRICULTURE x  + - x
&« C & softwaretestbed.com/agric/eagriculture/admin_products.php 4 o :
Print | Download
E - AGRICULTURE
Show | 10 ¢ entries Search:
. o 5 c
"N ProDUCTS # Product Name Category Price Stock Action
1 yam Category 1 300 6000 P
ﬂ CUSTOMERS
-
2 Green Leaves Category 2 20 20 ’\\
Q FARMERS
3 poultry egg Category 2 100 550 ’@
g SUPPLIERS 4 Suko Tomatoes Bag Category 2 100 30 S
ol £ o
A Y [] FARM TOOL £ cowpea Bag Category 2 220 600 ’@
il
6 Silicon White Berry Category 1 44 200 ’\\
@ FARM METHODS
7 Silicon Black Berry Category 1 20 20 ’@ @
Gl WS UPDATES

ﬂ L Type here to search

Figure 8 above shows product names, categories, prices and the stocks available
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#== NHIS - Claim Code x @ E-AGRICULTURE x +

&« C' @ softwaretestbed.com/agric/eagriculture/admin_customer.php w a

Print | Download

Show 10 # entries

E - AGRICULTURE

Search:

PRODUCTS Customer
#0 Profile ‘Customer Name Gender Email Address Mobile Contact
ﬁ CUSTOMERS 1 m CUSTOMER TEST Male CUSTOMERTEST@YAHOO.COM 0123456789887784
-
-

n FARMERS

- 2 ™ BENJAMIN ESSIBU Male PNEUOGOS@YAHOO.COM 0559548500
' SUPPLIERS DADZIE
ad - =
Y4 carmTooL
1l
3 (o) STEVEN MANFO Male PNEUOGOS@YAHOO.COM 0279663350
@ FARM METHODS

a NEWS UPDATES
H A Type here to search

Figure 9 above shows profile, names, gender, email address and mobile contact of customers.

== NHIS - Claim Code x @ E-AGRICULTURE x + - X

&« C @ softwaretestbed.com/agric/eagriculture/admin_farmer.php T e

Print | Download

Show 10 # |entries

E - AGRICULTURE

Search:

PRODUCTS Farmer Farmer
Profile Farmer Name ‘Gender Farmer Email Mobile
[ J— 1 STEPHEN MALE STEPHENHUGAH®@GMAIL.COM 0247186623 P
- ¥4
¥ FARMERS —
2 1234 MALE 123@123 0208351347 P ‘ o ‘
B uppiisrs =
Al
3 BENJAMIN TAKU ~ MALE BENJAMINTAKU@YAHOO.COM 0249663350 P
Y4 carnTooL Q
il
@ A meTHoDs 4 MAAME BUADU ~ FEMALE MAAMEBUADU@gmail.com 0509548501 P ‘ - ‘

A )
4 NEWS UPDATES

H £ Type here to search

Figure 10 above shows profile, names, gender, email address, mobile numbers of farmers
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= NHIS - Claim Code X | O (8 WhatsApp X @ E-AGRICULTURE X  + - X
<« @ @ softwaretestbed.com/agric/eagriculture/admin_supplier.php v 8
Print | Download

E - AGRICULTURE

Show 10 # entries Search:

PRODUCTS Suppler Mobile
#0 Profile Supplier Name Gender Email Address ‘Contact
ﬂ CUSTOMERS 1 ‘ PIG FARM BUSINESS PIGGY@BESTPICS.COM 0559548500
-
ad-
L FARMER -
2 A FARM GOLD GHANA BUSINESS GET@FARMGOLD.GH.COM 0559548500 e | @ ‘
L~ B -
B SUPPLIERS =
ad -
3 ‘ DIGITAL CORE Business INFO@DIGITALCORETECHLTD.COM 0279663350
Y4 ciruTooL 5 UESLEICE
il -
@ AR METHODS 4 - DIGITALWAVES Male BRANIIBLACK@GMAILCOM 0559548500
' SOLUTIONS

L " B

T MR KEN OFORI-AT...pef ~

£ Type here to search

#em NHIS - Claim Code x o E-AGRICULTURE X + - X
¢ G @ softwaretestbed.com/agric/eagriculture/admin_farm_tools.php O
.
Print | Download

E - AGRICULTURE

Show 10 # | entries Search:

PRODUCTS UZE
In
Stock Contact
Q CUSTOMERS 1 PLOUGH 100 50 0559548500  For ploughing and clearing the farm land e
n FARMERS
2 HOE 100 50 0544548509  For hoeing e
L T |ﬂ|
Al
3 CUTLASS 100 50 0549548511 For cutting clear the farm land #

L:J? FARM TOOL

4 napsack 250 50 0553338500  For spraying .

@ FARM METHODS sprayer |ﬂ@

Figure 12 above shows the farm tools details
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@ E-AGRICULTURE

X | @ view-sourcehttpsd/mwwsoftwar X

< C  ® lecalhost/eagriculture/admin_method.php

E - AGRICULTURE

PRODUCTS
CUSTOMERS
FARMERS
SUPPLIERS

W parmTooL

il

FARM METHODS
NEWS UPDATES

H £ Type here to search

@ Home|Scholarships Secretari: X | G

&« C A Notsecure

E - AGRICULTURE

N
Q

MY PRODUCTS
CUSTOMERS
VIEW SUPPLIERS
ad -

‘ BUY FARM TOOL

’ FARMING STYLE

AGRO NEWS

Sign out

H £ Type here to search

Show 10 4 entries

Method

Name

E-AGRICULTURE x  +

Method Description

Search:

Method Links

1 Animal

, Husbandry

2 Aquaculture

3 Crop

, rotation

Animal husbandry is the branch of
agriculture where animals are reared,
bred and raised for meat, fiber, eggs,
milk and other food products.

Aquaculture is the controlled process of
cultivating aquatic organisms, especially
for human consumption. It's a similar
concept to agriculture, but with fish
instead of plants or livestock.
Aquaculture is also referred to as fish
farming.

The method of growing different crops
on the same piece of land taking into
account the rules

wi

https://byjus.com/biology/animal-husbandry-

food-animals/

https://www.aquaculturealliance.org/blog/what-

is-aquaculture-why-do-we-need-it/

http://localhost/eagriculture/admin_method.php

Figure 13 above shows the various methods of farming

@
N

3 e cocoa black pod
E disease
4
4 = General Torential
Rainfall to
y

destroy Frams

Showing 1 to 4 of 4 entries

how to update windaws 10on X @ E-AGRICULTURE X = NHIS - Claim Code
softwaretestbed.com/agric/news.php.
Show 10 % entries
News
#0  Image Heading News Briefing
1 stem borer This is a pest that affect legumes
plant especially cowpea
4
2 Root knot This fungi disease that affect

vegetable plant especially tomatoes
and okro

This fungi disease that affect cocoa
plant especially the pod of it

This is the linkt to the localth host
srve ndo onot tempe wiht itn tack

X | @ (18 WhatsApp

Search:

News Link

http:

http://www fao.org/fall-rootknot/en/

w fao.org/fall-

ddisease/en/

/php
=methods&pos=

db=farmerata

all-stemborer/en/

php?

Date
Sent

September
07, 2020

September
07, 2020

September
07, 2020

First ~_Previous Next = Last

Figure 14 above shows news update on farming
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@ Home | Scholarships Secretari= X | G how to update windows 10on X @ E-AGRICULTURE X e NHIS - Claim Code X | @ (18)Whatsapp x| + = X

<« C A Notsecure | softwaretestbed.com/agric/farmer.php o % O

E - AGRICULTURE r
Help and support center - lal[a]fx
Show your concern

v, MYPRODUCTS A
% ‘ Enter your text here ..
A

Q CUSTOMERS

-

VIEW SUPPLIERS
Tell us about your complains, suggestions, views,

recommendations, reports, questions and all that can
contribute to the betterment of this system and your

.
BUY FARM TOOL g
& benefits

' FARMING STYLE Contact Number: 0247186623

Email Address: hugahonline@gmail.com

S AGRONEWS
HELP CENTER .
0 es Solutions

4:04PM

H L Type here to search i gl 09/09/2020 6]
Figure 15 above shows an interface where a farmer makes a request or enquiry and send complaint to the
agriculture extension officer.

V. CONCLUSION AND RECOMMENDATION

51 Conclusion

The results above showed that we have successfully developeda web based Electronic Agriculture
Management System (EAMS) which provides reliable, consistent and accurate data about farm products,
farmers, suppliers and other information. The extension officers in the Agriculture department ofAflao Ketu
South Municipalitywill have adequate information about the farmers products and this will enable them to give
necessary assistance to the farmers. The system is able to improve the farmers productivity and thereby resulting
to increase in revenues from farm products.

5.2 Recommendation

It is recommended that the EAMS should be implemented by the Agriculture department of Aflao Ketu
South Municipalityto replace the manual system of using spreadsheet to record and process data about the farm
products because of its numerous benefits as stated above.
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