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Abstract – This paper presents an architectural framework
of an Expert System in the area of agriculture and describes
the design and development of the rule based expert system.
The designed system is intended for the diagnosis of common
diseases occurring in the rice plant. An Expert System is a
computer program normally composed of a knowledge base,
inference engine and user-interface. The proposed expert
system facilitates different components including decision
support module with interactive user interfaces for diagnosis.
The system integrates a structured knowledge base that
contains knowledge about symptoms and remedies of diseases
in the rice plant appearing during their life span. An image
database is also integrated with the system for making the
decision support more interactive. The pictures related to
disease symptoms are stored in the picture database.
Objective of the system is to detect and diagnose the disease
on crops. This is done by analyzing the symptoms of disease
on crop. This symptom on crop is used to identify the disease
and give different diagnostic solution. After authenticating
the web application the authorized users will be allowed to
enter detail regarding with any crop for disease detection.
The system will check the crops and its disease existence in
the database and provide the set of diagnostic measure with
respect to the disease that crop have.

Keywords – Expert System, Agriculture, Rice Disease,
Knowledge Base.

I. INTRODUCTION

Some farmers don’t have enough knowledge to identify
exact disease on crop by analyzing symptom on crop.
There are two possibility while identifying symptom on
crop, one is farmer can’t understand exact disease
symptom or/and farmer may get confuse in analyzing the
symptom on crop In any agricultural production system,
accumulation and integration of related knowledge and
information from many diverse sources play important
role. Agriculture specialists and raw experiences are the
common sources to provide information that the different
stakeholders require for decision making to improve
agricultural production. International Journal of Artificial
Intelligence, is not always available when the need arises
for their help. In recent years, tools, technologies and
applications of information technologies have emerged as
efficient and effective measures for up gradation of the
whole agricultural fields, ranging from scientific studies to
farmers help. Integration of expert system as a powerful
tool for the stakeholders of agricultural production has
extensive potential. The main concern of the present study

is in the design and development of such an expert system.
The system background starts with the collection of
disease symptoms of the rice plant appearing during their
life span from agriculture experts, plant pathologists and
literature and then the acquired knowledge is represented
to develop expert system.

II. PROPOSED SYSTEM

The applications of expert system are rapidly increasing.
Such applications are very affective in situations when the
domain expert is not readily available. In agriculture,
applications of expert system are mainly found in the area
of diseases diagnosis and pest controls. Many domain
specific expert systems are being used at different levels.
“AMRAPALIKA: An expert system for the diagnosis of
pests, diseases and disorders in Indian mango” is an
application of expert system in the agriculture domain
developed by Rajkishore Prasad, K. R. Ranjan and A. K.
Sinha [1]. In this system, the expert system is developed
with rule-based expert system.

III. DESIGN AND DEVELOPMENT OF EXPERT

SYSTEM

The idea behind creating an expert system is that it can
enable many people to benefit from the knowledge of one
person – the expert. Expert system simulates the judgment
and behavior of a human that has expert knowledge and
experience in a particular field. In an expert system
development, knowledge base development is the most
important part. The quality of an expert system depends on
its knowledge base. The steps for developing knowledge
base in this system are identification of the input problem,
knowledge acquisition and representation of knowledge
into the knowledge base. We present here a
comprehensive description of each of them.
A. Identification of the Input Problem

To develop an expert system, first we need to identify
the problem and understand the major characteristics of
the problem that we have to solve in the expert system.
The input problem for our system is regarding the
diagnosis of diseases in the rice plant occurring during
their life span. The input problem is structured for the
system and the expert module recognizes as a pattern and
forwards for processing for providing diagnoses and
remedies if there is.
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B. Knowledge Acquisition
Acquisition process in this expert system has the

following modules-Interactive Expert Module, Expert
System Program and Coordinating Module for knowledge
database. In the Interactive Expert module, the domain
specific expertise knowledge is acquired from human
experts. The acquired knowledge is analyzed and then
processed to obtain a best conclusion for the problem. The
knowledge is then transferred to the IS Experts to verify
for converting into expert system program. The process is
continued until the best conclusion for the problem is
obtained. Once the knowledge acquired from domain
expert or domain resources is verified by the IS Experts,
then it is transferred from Interactive Expert module to the
expert system program module for converting into expert
system program. For our system, expert knowledge has
been acquired from standard literatures related to the rice
plants. “Illustrated guide to integrated pest management in
rice in tropical Asia”, International Rice Research Institute
by W. H. Reissig, E. A. Heinrichs, J. A. Litsinger, K.
Moody, L. Fiedler, T. W. Mew, and A.T. Barrion is a
literature on rice plant used to get expertise knowledge
about rice diseases in the development of the system[6]. In
this book, most of the common problems related to the rice
plant are described. “Diagnosis of common diseases of
rice”, by Francisco Elazegui and Zahirul Islam is also used
to acquire knowledge about rice diseases in this expert
system development[7]. The common diseases of rice
plant are found in this book.The processed knowledge in
the Interactive module is transferred to the Expert System
Program module and then converted into expert system

program for formatting and representing the knowledge
into the knowledge base. Thus, our Knowledge acquisition
process has been carried out through a series of interacting
sub modules integrated with the coordinating module for
creating the knowledge database until the best conclusion
is obtained.
C. Representation of Knowledge

Knowledge representation is the last phase of the
knowledge base development. In the representation of
knowledge into knowledge base, the knowledge acquired
from knowledge acquisition process is represented into
structured form. There are many approaches for
representing knowledge into the knowledge base. The
symptoms obtained by analyzing the crop in the database
will help to find the exact disease. The business logic will
allows to analyze and identify any disease on any crop
without any expert required. The technologies are chosen
by keeping the compatibility and performance as the
constraints for the application. Reliability and Accuracy
concerns have been addressed from every angle within the
database behavior of Expert Agro-System. This white
paper provides an overview of the different disease attack
and its diagnostic measure.

IV. ANALYSIS OF RICE DISEASES

Fig.1. Different kind of Rice Blast

V. DIAGNOSIS

Diagnosis is the investigation or analysis of the cause or
nature of a condition, situation, or problem. Diagnosis of
plant disease is the identification of specific plant disease
through the symptoms, signs, or other factors.
A. Rice Blast
Symptoms:

The fungus attacks all above ground parts of the rice
plant. Depending on the site of symptom rice blast is
referred as leaf blast, collar blast, node blast and neck
blast. In leaf blast, the lesions on leaf blade are elliptical or
spindle shaped with brown borders and gray centers
(figure 1). Under favorable conditions, lesions enlarge and
coalesce eventually killing the leaves. Collar blast occurs
when the pathogen infects the collar that can kill the entire
leaf blade. The pathogen also infects the node of the stem
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that turns blackish and breaks easily; this condition is
called node blast. Neck of the panicle can also be infected.
Infected neck is girdled by a grayish brown lesion that
makes panicle fall over when infection is severe. The
pathogen also causes brown lesions on the branches of
panicles and on the spikelet’s.
B. Management:
1. Burning or composting of diseased tissues

Diseased straw and stubble must be burned or
composted, otherwise they can become inoculum sources
for the next crop season.
2. Healthy seed

To obtain healthy seeds, the seeds must be collected
from the field located under unfavorable conditions for the
pathogen, and fungicide must be applied if necessary.
Gravity separation methods for seeds are useful. Salt
solution, 200 g l–1, or ammonium sulfate solution, 230 g
l–1, is used to separate sufficiently matured seeds,
followed by chemical treatment for seed disinfection
against a range of pathogens.
3. Fertilizer management
Nitrogen and phosphorus content in the plants affects
disease proneness. Excess nitrogen fertilizer encourage
disease development, while silica application reduces
disease development. Therefore the amount and type of
fertilizer must be carefully decided upon according to the
cultivar used, soil condition, climatic conditions and
disease risk.
4. Cultural systems

Sowing into water eliminates disease transmission from
seeds to seedlings because of the anaerobic condition that
is unfavorable to the pathogen. On the contrary, sowing on
wet soil allows seed transmission. Shade affects disease
occurrence because of the longer wet condition.

VI. FUTURE SCOPE

With this, Expert system we can launched natural
language processing concept so that every common farmer
can use and understand this Expert System. This Paper is
specially made for rice crop but we can also include others
unlimited crops for disease detection and diagnosis.

VII. CONCLUSION

This paper has presented the architecture, design and
development of an expert system for diagnosis of diseases
in the rice plant. It is easy to be accessed by the users as
the knowledge base is being loaded in the memory in
compiled format. Expert system tool forms the start
section just after the program runs. This is the main
section of the expert system and contains control rule of
the system. The knowledge base contains the knowledge
about the different diseases of rice plant represented in
separate sections. Such system is especially useful for

those farmers who are not getting the agricultural
specialists at any time for their help to control the
problems in their rice plant. The architecture presented
here is an integrated system with interactive user interface,
control and coordinating units, expert system shells, and
structured knowledge representations. The design
considered involvements of intermediate interventions in
runtime, and also considered dynamic structuring of
knowledge representations and rule applier.

REFERENCES

[1] Rajkishore Prasad, Kumar Rajeev Ranjan, and A.K. Sinha,
“AMRAPALIKA: An expert system for the diagnosis of pests,
diseases, disorders in Indian mango,” Knowl.-Based Syst. 19(1):
9-21 (2006).

[2] Fahad Shahbaz Khan, Saad Razzaq, Kashif Irfan, Fahad
Maqbool, Ahmad Farid, Inam Illahi, and Tauqeer ul amin, “Dr.
Wheat: A Web-based Expert System for Diagnosis of
Diseasesand Pests in Pakistani Wheat,” Proceedings of the
World Congress on Engineering 2008 Vol. I

[3] Ahmed Rafea, “Expert System Applications: Agriculture,”
Central Laboratory for Agricultural Expert Systems, P.O.Box
100 Dokki Giza, Egypt.

[4] Ganesan V., “Decision Support System “Crop-9-DSS” for
Identified Crops”, Proceedings of World Academy of Science,
Engineering and Technology Volume 12 March 2006 ISSN
1307-6884 PWASET Volume

[5] S.S.Patil, B.V.Dhandra, U.B.Angadi, A.G.Shankar, and Neena
Joshi, “Web based Expert System for Diagnosis of Micro
Nutrients Deficiencies in Crops”, Proceedings of the
WorldCongress on Engineering and Computer Science 2009 Vol
I WCECS 2009, October 20-22,2009, San Francisco, USA.

[6] W. H. Reissig, E. A. Heinrichs, J. A. Litsinger, K. Moody, L.
Fiedler, T. W. Mew, and A.T.Barrion, “Illustrated guide to
integrated pest management in rice in tropical
Asia”,International Rice Research Institute, Los Banos, Laguna,
Philippines, P.O.Box 933, Manila,Philippines.

[7] Francisco Elazegui, and Zahirul Islam, “Diagnosis of common
diseases of rice,” © 2003, International Rice Research Institute.
[5] Parallel Granular Neural Networks for Fast Credit Card
Fraud Detection Mubeena Syeda, Yan-Qing Zbang and Yi Pan.
IEEE Transaction.

www.ijecce.org

