
Journal of Theoretical and Applied Information Technology 
 10th December 2013. Vol. 58 No.1 

© 2005 - 2013 JATIT & LLS. All rights reserved.  
 

ISSN: 1992-8645                                                       www.jatit.org                                                          E-ISSN: 1817-3195 

 
182 

 

A FRAMEWORK OF AN EXPERT SYSTEM FOR CROP PEST 
AND DISEASE MANAGEMENT 

 
1KAMARUDIN SHAFINAH, 2NORAIDAH SAHARI, 3RIZA SULAIMAN, 4MOHD SOYAPI 

MOHD YUSOFF, 5MOHAMMAD MOHD IKRAM 
1,2Center of Artificial Intelligence Technology, Faculty of Information Science and Technology, Universiti 

Kebangsaan Malaysia (UKM), 43600 Bangi, Selangor, Malaysia. 
3,4Institute of Visual Informatics, Universiti Kebangsaan Malaysia (UKM), 43600 Bangi, Selangor, 

Malaysia. 
1Faculty of Agriculture and Food Sciences, Universiti Putra Malaysia Bintulu Sarawak Campus (UPMKB), 

Nyabau Road, P.O. Box 396, 97008 Bintulu, Sarawak, Malaysia. 
5Faculty of Science, Universiti Putra Malaysia (UPM), 43400 UPM Serdang, Selangor, Malaysia. 

E-mail:  1fienah2000@yahoo.com, 2nsa@ftsm.ukm.my, 3riza@ivi.ukm.my, 4soyapi81@gmail.com, 
5ikram_upmkb@yahoo.co.uk 

 
 

ABSTRACT 
 

Crop pest and disease diagnosis are amongst important issues arising in the agriculture sector since it has 
significant impacts on the production of agriculture for a nation. The applying of expert system technology 
for crop pest and disease diagnosis has the potential to quicken and improve advisory matters. However, the 
development of an expert system in relation to diagnosing pest and disease problems of a certain crop as 
well as other identical research works remains limited. Therefore, this study investigated the use of expert 
systems in managing crop pest and disease of selected published works. This article aims to identify and 
explain the trends of methodologies used by those works. As a result, a conceptual framework for managing 
crop pest and disease was proposed on basis of the selected previous works. This article is hoped to 
relatively benefit the growth of research works pertaining to the development of an expert system especially 
for managing crop pest and disease in the agriculture domain. 
Keywords: Agriculture, Document Analysis, Expert Systems, Framework, Pest And Disease Diagnosis  
 
1. INTRODUCTION  
 

Incidence of crop pest and disease is one of the 
major concerns faced by farmers. For example, in 
late 2004, soybean rust (SBR) had largely 
threatened the soybean crops in the United States, 
thus reducing its soybean yields [1]. Such 
aforementioned incidence can present negative 
impacts on the quantity [2; 3; 4] and quality of any 
crop production [4]. In dealing with this sort of 
incidence, farmers initially necessitate to useful 
advices for diagnosing the various pest or disease 
confronted before being able to implement a 
suitable treatment or control onto the affected crop. 
On the other hand, much of the literatures have 
addressed that farmers undertake a prolonged 
period of time to acquire appropriate advice for 
conducting the suitable treatment or control, due to 
issues of human resource and knowledge [5; 3; 6; 
7]. Besides, with inappropriate and perhaps 
misleading advice gained by farmers, it might 
escalate to the use of harmful substances such as 
pesticides without having regards of the pesticides 

proper use and protocol [7], and subsequently 
leading to matters like environmental pollution.  

Hence, expertise in this particular field is 
apparently essential to help diagnose crop pest and 
disease whilst recommending a proper treatment or 
control procedure to farmers affected by the 
incident. However, most common farmers still lack 
the convenience of receiving useful consultation 
from experts due to the few different constraints [3] 
and with certain cases, an expert may not be readily 
available to carry out the diagnosis [7]. Therefore, 
the use of ICT such as Artificial Intelligence (AI) 
can be rendered as an effective tool to treat a certain 
problem of a specialized area as an expert would do 
by emulating human intelligence [8]. An expert 
system is a branch of AI and is currently 
proliferating to a wide range of other fields beside 
agriculture [9, 10, 11]. Expert systems can be 
referred as a computer program that is capable of 
acting in accordance to a human reasoning process, 
giving similar advices and making similar decisions 
parallel to what a human expertise might achieve 
[12]. Expert systems can become beneficial 
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assistants to human decision makers [13], capable 
in the gathering of vast numbers of information and 
experience from multiple human experts of 
numerous discipline, and providing valuable 
recommendations to users [14]. Ultimately, an 
expert system has the advantage of speeding up 
pest and disease diagnosis [13].  

Then again, it had been mentioned in the 
literature that most existing diagnosis programs 
have been rather confined to human medical fields 
[15]. Research works focusing on advisory expert 
system for supporting agriculture practitioners is 
yet limited [16]. Likewise, the development of an 
expert system and previous research works alike in 
relations to diagnosing and managing the pest and 
disease problems of a certain crop is also scarce 
[17, 18, 13, 12] in spite of the expert system being 
able to aid farmers, agriculture officers and human 
experts. Moreover, the majority of expert system at 
hand concentrated on a single crop (usually tomato) 
or mainly one aspect of the crops problem (e.g. 
fungal diseases or nutritional disorders) [13].  

This work aims to determine the trends of 
methodology used in several previous works and 
proposing a new framework suitable for managing 
crop pest and disease. The study can also relatively 
benefit the extension of research works associated 
with expert system in the agriculture domain and 
serves as a baseline reference for future 
implementation and application. 

 
2. METHODOLOGY 

 
An expert system is intended to process 

knowledge where the knowledge can be achieved 
from a variety of sources viz. books, journals, 
reports, case study and knowledge from human 
expertise [19]. In this study, twenty one (21) of the 
English language literatures indexed in 
Sciencedirect and Google Scholar database were 
selected for review. Despite having only 21 
literatures chosen, these previous works were 
exclusively related to expert systems for crop pest 
and disease management. 

The information provided in the literatures was 
thereof scrutinized in order to determine the 
distribution of methodologies used when dealing 
with matters of crop pest and disease. This method 
is also known as document analysis. The analysis 
was merely carried out using Microsoft Excel 2007 
where the information was organized and map 
according to the year of publication of the selected 
literature. The discussion of the analysis is 
elaborated in the following section. In succession, 
an expert system framework for crop pest and 

disease was later designed and proposed. Principle 
information for instance the basic components to an 
expert system were adopted when designing the 
proposed framework.  

 
3. RESULTS AND DISCUSSION 

 
This section discusses the findings of the 

document analysis and the proposed conceptual 
framework. 

 
3.1 Diversity of Methodologies Used in Previous 

Works 

Table 1 depicts a brief description on eleven 
(11) different methodologies that were typically 
used within an expert system based on Chen et al. 
[20] and Liao [10]. 

 
Table 1: Description of Expert System Methodologies 

Methodology Brief Description 

Rule based 
system 

Rule base system solves problem by IF-
THEN rules and is the most common 
method used in developing an expert 
system [20, 10].  

Knowledge 
based system 

Knowledge base system is capable of 
understanding and initiating human 
knowledge in a computer system [20, 10].    

Neural 
networks 

The concept of neural network is derived 
from a biological neural network. A neural 
network has many processing units 
(neurons/nodes), interconnected by links 
(synapse) with weight and commonly deals 
with problems that are unknown or difficult 
to express [20].    

Fuzzy expert 
system 

Fuzzy is able to stimulate the process of 
human reasoning. Fuzzy commonly deals 
with issues of uncertainty [20, 10].  

Object oriented 
methodology 

Object-oriented methodology combines 
into one object data together with the 
specific procedures that operate on this 
data, where the object combines data and 
program code [10]. 

Case-based 
reasoning 

Case-based reasoning adapts the solutions 
used in previous problems and is used as a 
solution to overcome a new problem [20, 
10]. 

System 
architecture 

System architecture presents the overall 
views of a system including the method for 
implementing the system and the system 
requirements [10]. 

Intelligent 
agent system 

Intelligent agent system is also known as 
software agents, wizards and multi-agent. 
Intelligent agent system helps a user with 
routine computer tasks [10]. 

Modelling Modelling can provide quantitative 
methods for analyzing data to represent or 
acquire expert knowledge with inductive 
logic programming or algorithms so that 
AI, cognitive science and other research 
fields could have broader platforms to 
implement technologies for ES 
development [10]. 
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Methodology Brief Description 
Ontology Ontology is synonym with vocabulary. 

Ontology is used to describe a task or 
domain knowledge and acts as a 
communication basis between human 
experts and knowledge engineers [10]. 

Database 
methodology 

A database is an organized collection of 
data and is capable of dealing with 
redundancy issues [10]. 

 
It is worthwhile to note again that the 21 

selected literatures were narrated specifically to 
expert systems for crop pest and disease 
management. Based on Table 2, it was determined 
that eleven (11) literatures used more than one 
methodology in solving their problems. The 
combination of two and more methodologies or 
known as the hybrid expert system may be the 
latest in trend owing to four (4) literatures that 
proposed of the hybrid methodology as of 2011. 
While the application of a single methodology 
during construction of an expert system may serve 
some limitations, a hybrid expert system is 
therefore suggested to overcome the drawbacks of 
using only one methodology when developing an 
expert system [20].  

 
Table 2: Distributions of the Methodologies Used in the 

Selected Literatures 
Source Objectives Methodology 

[4] To provide an early identification of 
the harmful organisms and abiotic 
damages that affect pepper 
particularly for farmers and 
technician in Spain.  

R 

[21] To design and implement a system 
mainly for the prevention, diagnosis 
and control of diseases that affect 
tomato (Licopersicum exculentum). 

 

[7] To diagnose pests of honeybees 
(Apis mellifera L.) and to suggest 
appropriate treatments for the pest 
attack. 

 

[13] To propose an operational automatic 
identification tool that helps non-
experts to identify pests and to 
suggest the appropriate treatments. 

 

[22] To provide appropriate advice 
relating to the suitable time 
condition of spraying for avoiding 
infestations, and to provide a suitable 
treatment for winter injuries, drought 
control and multiple insect problems 
for apple growers. 

 

[23] To diagnose the forest tree diseases 
in British Columbia, Canada. 

K 

[24] To develop an expert system for 
diagnosing paddy diseases, and to 
handle issues of vagueness in 
appearance of lesion and colours on 
the infected paddy.  

F 

[5] To predict the occurrence of 
malformation diseases in mango and 
to prescribe suitable treatment 

 

Source Objectives Methodology 
packages.  

[ 2] To propose the use of fuzzy decision 
trees for coffee rust warnings. 

 

[25] To diagnose multi-diseases that 
affect tomato. 

N 

[26] To identify the diseases and disease 
management in garlic productions, 
and to provide appropriate advice to 
users. 

R, K 

[ 27] To investigate the potential of an 
expert system in managing seed 
potato production based on various 
symptoms. 

 

[28] To identify the pests, diseases and 
weeds that affect olive crops, and to 
provide information on the harmful 
organisms commonly found in olive 
crops for farmers and technician in 
Spain. 

 

[29] To manage pest and diseases of 
coffee in developing countries. 

 

[30] To diagnose the common diseases 
occurring in rice plants. 

 

[31] To diagnose the diseases and disease 
management for garlic production 
through online in obtaining 
standardized yields.  

 

[6] To diagnose forest insects and to 
provide an appropriate treatment in 
reducing the spread of insects and 
minimizing forest damage. 

K, R, O 

[ 12] To identify tomato diseases, to 
propose new system with additional 
concerns to the user interface and to 
manipulate the corresponding 
knowledge based as a database.  

K, D, F 

[ 3] To diagnose and to control the 
diseases that affect pulse crops. 

R, K, F, D 

[32] To provide a new approach in 
diagnosing diseases that affect 
oilseed-crops. 

K, F, OO 

[33] To discuss the interface designed for 
knowledge acquisition subsystem 
with dynamic disease knowledge 
base, intelligent disease diagnosis 
subsystem with object-oriented 
intelligent-inference model, and 
intelligent tutor for crop disease with 
audio-visual graphical user web 
interface, as well as to describe the 
design features; functionality and 
development of intelligent 
multimedia web interface.  

 

Methodology:  
R= Rule Based/ K= Knowledge Based/ F= Fuzzy/ D= Database/ 
O= Ontology/ OO= Object Oriented/ N= Neural Networks 

 
Depicted in Figure 1 is the frequency of 

methodologies used in the selected previous works. 
It is shown in Figure 1 that rule based system had 
the highest frequency (13 frequencies). The 
frequency value for knowledge based system is also 
slightly similar to that of rule based system with the 
value of 12 frequencies. Following the rule based 
system and knowledge based system, the frequency 
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values for the other methodologies given in 
descending order were fuzzy expert system (7 
frequencies), database methodology (3 
frequencies), object oriented methodology (2 
frequencies), whereas for neural networks and 
ontology, the frequency value was found to be 
similar with the value of 1 frequencies, 
respectively. The case-based reasoning, modeling, 
system architecture and intelligent agents are the 
methodologies that were not used in the selected 
literatures.  

 

 
Figure 1: The Frequency of Methodologies Used in 

the Selected Literatures 
 

According to the document analysis findings, it 
can be delineated that rule based system remains to 
be the most common methodology used to manage 
crop pest and disease as well as being amidst the 
earliest methodology in usage for developing an 
expert system [34]. Rule based system uses IF-
THEN rules (Table 1). These rules have ‘condition’ 
(IF) and ‘action’ (THEN) parts and is mainly 
applied in the inference engine component of an 
expert system. Chen et al. [20] stated that rule 
based system has a working memory for the 
containment of information concerning a problem, 
a pattern matcher and an applier for rules.  

There are two modes of rule based system, 
forward chaining and backward chaining rules 
system. Forward chaining is data driven where it 
starts from the initial facts, and then draws 
conclusion by using rules. Conversely, backward 
chaining mode works by beginning with the highest 
level rules. The highest level of rules is located 
nearest to the main goal. Backward chaining then 
searches and determines the rules that are allowed 
to be further sustained. Backward chaining is hence 
known as goal driven. The rule based system is 
fairly easy to be implemented if expert system 
developers are able to gain a comprehensive 
knowledge from domain expertise. Even though the 

rule based system is mostly used for diagnosing 
crop pest and disease [20], but in certain cases, the 
uncertainty issue does arise such as when users are 
unable to provide accurate inputs at the time of 
answering questions that have been addressed to 
them by the expert system for diagnosis of pest or 
disease. 

Knowledge based system began to be 
implemented for crop pest and disease management 
since 1990s [27]. The definition between 
knowledge based system and rule based system 
cannot literally be explained since knowledge based 
system also requires the IF-THEN rules to produce 
results and moreover this IF-THEN rules has 
mainly been used in the rule based system. 
Additionally, knowledge based system is assumed 
to be an extension concept derived from the rule 
based system where the knowledge based system is 
more concerned about human reasoning as to 
produce an appropriate solution for a specific 
problem.  

Fuzzy expert system also has the IF-THEN 
rules, but nonetheless it is able to handle vagueness 
and imprecise information or data. Fuzzy expert 
system uses fuzzy set membership where it has to 
attain values between 0 and 1. The challenges in 
applying the fuzzy expert system are in the 
determination of a good membership function. The 
frequency value presented in Figure 1 shows that a 
hybrid expert system using rule based, knowledge 
based and fuzzy expert system are potentially 
recommended during the development of an expert 
system for crop pest and disease management area. 

 
3.2 The Framework for Crop Pest and Disease 

Management 

In designing a framework, the rudimentary 
components to an expert system should at first be 
identified. The foremost basic components that 
have formerly been established are knowledge base, 
inference mechanism, user interface and knowledge 
acquisition [3, 35, 36]. A knowledge base contains 
an assortment of knowledge concerning a problem 
domain. The knowledge can include facts, 
information and rules of judgment. An inference 
mechanism which is also known as inference 
engine, control structure, or reasoning mechanism, 
is used to manipulate the stored knowledge. 
Manipulation of this stored knowledge produces the 
solution or suggestion to a problem. Meanwhile, a 
user interface is aimed at handling communications 
between end user and expert system [36]. Further, 
knowledge acquisition is required to assist the 
development of knowledge base. Nonetheless, only 
three basic components were instead used to 
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develop this proposed framework which is 
knowledge base, inference mechanism and user 
interface, whereas the component of knowledge 
acquisition was embedded as part of the knowledge 
base. In addition, a working memory component 
[13] was included to store temporary information 
such as facts, user input and results. This proposed 
framework of an expert system model for crop pest 
and disease management is illustrated in Figure 2. 
Developments of the proposed framework was 
motivated and piloted on basis of the document 
analysis conducted and concerns over the occurring 
crop pest and disease incidence.   

The target users of the proposed framework 
were also made ascertained where the framework 
would be considering two groups of respondents. 
The first group of respondents or end user can 
principally be referred to as the main target user 
because of their major potential to use the proposed 
expert system. Agriculture officers, farmers and 
students will be categorized and selected as this end 
user. Agriculture officers and farmers are selected 
since these clusters of individuals were usually the 
current practitioners in the agriculture sector. 
Although agriculture officers are likely to be 
experts in the agriculture sector due to their field 
experience, the situation in a country such as 
Malaysia somehow depicts that the main task of an 
agriculture officer is to deliver and convey 
knowledge attained from agriculture experts 
(special expert units) to agriculture practitioners 
(farmers, crop planters, etc.)1. Students pursuing 
their education relevant to agricultural based 
studies will also be selected since these clusters of 
individuals have the potential to use the expert 
system model sometime in future. 

The second group of respondents can be 
referred to as the experts in the domain. These 
experts are clusters of individuals working in 
special units where their job specifications are 
primarily focused on research and development 
within their particular domain. In view of a 
Malaysian scenario, experts in a domain would 
usually provide and give training to the agriculture 
officers approximately once in every two weeks2. 
Three to five individual experts from the crop pest 
and disease unit will be considered and selected to 

                                                 
1 Mohammad Syahril Abdul Rashid. Agriculture Officer, 
Malaysian Department of Agriculture, Hilir Perak 
District, Teluk Intan, Perak, Peninsular Malaysia. 
Personal communication, 17 November 2011. 
2 Shahroladli Arbaai. Agriculture Officer, Malaysian 
Department of Agriculture, Sungai Manik/Labu Kubong, 
Cenderong Balai, Perak, Peninsular Malaysia. Personal 
communication, 18 November 2011. 

represent the expert group during the course of this 
work.   

Based on Figure 2, L1 represents the entire 
processes that will be implicated when developing 
an expert system model for crop pest and disease 
management. L2 shows the basic components to the 
expert system. L3 shows the most common method 
used for diagnosing pest and disease. L4 shows the 
modes of rule based methodology. L5 shows the 
modules that might be considered by system 
developers during construction and development of 
an expert system. 

L1 in the proposed framework shows that the 
expert system for crop pest and disease 
management comprises of four parts: component, 
method, mode and module. In L2, knowledge base 
which is among components of the expert system, 
concerns in the storage of expert knowledge within 
the system. Prior to the construction of a knowledge 
base, knowledge acquisition ought to be conducted 
to gain expert knowledge. At this point, knowledge 
acquisition was considered important to increase 
the reliability of an expert system because with a 
good quality of knowledge in the knowledge base, 
an expert system would be capable of producing 
high quality solutions [28]. There are a few 
methods that can be employed when conducting the 
knowledge acquisition process which includes 
obtaining knowledge from end users, the experts 
themselves and textual information sources [3; 28, 
6, 29].  

After acquiring the required knowledge, the 
knowledge will be structured and later used for the 
construction of knowledge base. The knowledge 
base comprises of knowledge concerning crop pest 
and disease, and the suitable treatment or control 
that can be implemented for a selected crop. This 
knowledge is stored in the form of textual base. An 
additional base, via the use of pictures and images 
relating to the pest and disease or known as 
pictorial base can also be considered as part of the 
knowledge base. The pictorial base is aimed to 
assist the identification of the pest and disease 
affected on the selected crop [28]. However, this 
additional feature of pictorial base is much 
dependent on the knowledge acquisition that was 
able to be obtained.  
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Figure 2: The Framework of an Expert System for Crop 

Pest and Disease Management 
 

Another component to the expert system is the 
inference engine. An effective design for the 
inference engine is anticipated since it will be 
performing in the intricate task of producing a 
proper reasoning during diagnosis and in the 
searching of a suitable treatment or control as an 
alternative solution to overcome matters of pest and 
disease on a selected crop. Moreover, a working 
memory as referred from Chen et al. [20] is to be 
included as part of the inference engine in this 
proposed framework. The working memory will 
function to store the inputs from a user [13] where 
the situation commences upon the user initiating the 
use of the expert system. The input from the user is 
afterwards used for the reasoning processes in the 
inference engine.  

Further, in L3 it is shown that rule based and 
fuzzy expert system are the methods that entail the 
inference engine. This rule based and fuzzy expert 
system methodologies were combined together. 
Meanwhile, two modes of reasoning entail the use 
of the rule based method which is shown in L4. The 

two modes of reasoning that use the rule based are: 
forward chaining and backward chaining. Both of 
these reasoning can be used in the diagnosis of crop 
pest and disease. The forward chaining mode is 
suitable for use when an expert system requires 
several inputs from a user. Following the inputs 
given, the system will attempt to generate the 
result. However, the backward chaining mode 
begins from the main goal. For example, the 
proposed expert system already has the target 
disease (main goal) and then requires a set of rules 
to prove whether the target disease exists nor 
otherwise. This mode of reasoning is suggested for 
use in an expert system as it can concern in the 
diagnosis of one disease or one pest of a selected 
crop. Furthermore, in certain cases, the diagnostic 
knowledge can be vague and incomplete and 
gravitate into some degree of uncertainty [13]. 
Thus, this proposed framework suggests the use of 
fuzzy expert system to represent and compensate 
for the incomplete information in the inference 
engine while explaining the need to combine rule 
based with fuzzy expert system. 

The user interface is also among other 
components to the expert system as shown in L2. 
The user interface component serves as an 
important medium of interactive between users and 
the expert system. Designing of the user interface is 
a crucial concern to many expert system researchers 
[3, 28, 29, 23]. The interface is required to be user 
friendly and follows the principal of ‘minimum 
works’ [37]. A user friendliness approach for the 
user interface design is recommended and should 
be considered in developing a usable expert system 
that is easily access by end users. 

In L5, it is shown that five modules are 
suggested for implementation in the proposed 
framework. The five modules are crop’s 
information module, user input module, diagnose 
module, treatment module and result module. The 
crop’s information module serves to store 
information of a selected crop. The information 
may include general information on the crop like 
scientific names, local names, soil types, 
information about the pest and disease such as 
symptoms, and the suitable treatment or control for 
each disease or pest attack. Information is usually 
compiled and stored in the form of linguistic base. 
As mentioned earlier, pictorial base can also be 
considered if such information was available. The 
crop’s information module is interconnected with 
the knowledge base component of the expert 
system.  

In the meantime, the user input module and 
result module are interconnected with the user 
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interface component of the expert system. 
Appropriate designs for the user interface by 
elucidating the method of deployment via either 
web based or mobile based (shown in L3) should be 
made and put into consideration for the expert 
system because both web and mobile methods may 
have their constraints. For the user input module, 
suitable questions for instance regarding crop pest 
and disease symptoms should be constructed when 
designing this module. Apart from that, if the 
expert system were to employ a pictorial base, the 
file size of the pictures and images needs to be 
considered especially if the expert system is 
deploying the mobile based method. The result 
module on the other hand functions to present the 
results to users encompassing of the diagnosis 
result which is based on the occurring symptoms, 
whereas the suggested solutions for overcoming the 
crop pest and disease incidence would be based on 
the diagnosis result.  

The diagnosis module is considered to be the 
main operation of the expert system. This module is 
interconnected with the inference engine 
component of the expert system which integrates 
the working memory, rule based and fuzzy expert 
system. Once the user input module captures an 
input from users, the input is instantaneously kept 
and retained in the working memory. The input is 
then used to run the reasoning processes using the 
rule based and fuzzy expert system methodologies 
in the inference engine to generate a diagnosis 
result. This diagnosis result is eventually stored 
back into the working memory where in sequence it 
is retrieved from the working memory by a 
treatment module. The treatment module will 
function to regain information on the suitable 
treatment or control to be presented simultaneously 
with the diagnosis result back to the user. The latter 
is accomplished by the result module of the expert 
system.  

On the whole, Figure 2 illustrated the general 
flow for a conceptual framework currently being 
carried out in this ongoing research work. The 
proposed framework presented in brief the various 
principle concepts involved in the development of 
an expert system model particularly for crop pest 
and disease management. The proposed framework 
can be implemented for other relevant expert 
systems to deal with research works of similar 
domain attention. 

 
4. CONCLUSION 
 

The continues expansion of ICT will thrive the 
use of expert systems to a broader community of 

users including agriculture practitioners and 
especially farmers to access appropriate advice 
when dealing with issues such as crop pest and 
disease incidences. It was determined from the 
document analysis, that rule based, knowledge 
based and fuzzy expert system are the most 
common methodologies used when constructing an 
expert system related to agriculture domain. 
Furthermore, the hybrid expert system is highly 
recommended in overcoming the weaknesses of 
using one methodology alone. With respects to 
knowledge attained from this proposed framework, 
the information provided might help researchers to 
highlight issues in the agriculture domain, the 
trends of methodologies available for use, and  put 
forth recommendations that can be of considerable 
value in future research works for the development 
of an expert system pertaining to the agriculture 
domain.  
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