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Expert Systems 
in Plant Pathology 

Computers have becomeestablished as 
valuable tools for plant pathologists 
since the technological advances of the 
1970s. Most of us use a computer or 
microprocessor for  word processing, 
data acquisition, or data analysis. These 
computer applications heEp us to 
improve the efficiency and quality of our 
research, teaching, and extension efforts. 
Other, more sophisticated computer 
applications in plant pathology are an 
integral part of the research. Research 
that involves simulation and modeling of 
plant disease epidemics and disease 
forecasting would hardly be possible 
without computers. 

A new generatian of computers and 
computer applications has arisen from 
research in artificial intelligence, a 
relatively recent field of computer science 
concerned with developing smarter and 
more useful programs that solve problems 
similar to the wag a human would. The 
field of artificial intelligence encompasses 
robotics and natural language processing, 
but the area of expert systems has the 
most immediate significance for society 
because of its record of successful 
applications. Expert systems arc a special 
class of computer programs that emulate 
the decision-making logic human experts 
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use to solve problems in their particular 
fields. Expert systems may require 
computer hardware and software not 
normally used by plant pathologists. 
Like computerized disease-forecasting 
programs, expert systems are decision 
support resources, but unlike the 
forecasters, they can be applied to many 
different kinds of problems. 

Our objective in this article is to 
provide a general introduction ta expert 
systems based on our experience building 
a system for diagnosing diseases of musk- 
melon. One ofthe obstacles we found in 
describing expert systems was that the 
lexicon of artificial intelligence is 
unfamiliar to plant pathologists. We 
have tried to overcome that by including 
a glossary of basic terms (Fig. 1) and by 
using analogies and examples where 
possible. 

How Expert Systems Dlffer 
from Other Programs 

Insight into the special nature of expert 
systems can be gained from a comparison 
of the elements of expert systems and 
conventional programs. The most 
fundamenta1 difference is that  con- 
ventional programs deal with data, 
whereas expert systems deal with 
knowledge. Data are facts that  are 
observed directly or derived by experi- 
mentation and calculation. Computer 
data bases store the facts and numerical 

data retrieved later by the user for 
interpretation. Knowledge implies an 
awareness o r  understanding gained 
through experience or study. A knowledge 
base goes beyond the mere storage of 
facts to the point of interpreting the data 
and relating stored information to new 
facts in order to provide advice. 
Symptom observations represent data 
commonly used to diagnose plant 
diseases. For example, data collected 
from unhealthy muskmelon plants may 
include such observations as clustering of 
affected plants in a low area of the field, 
wilting, necrotic and water-soaked 
lesions on lower stems, gummy exudate 
within the necrotic areas, and visible 
necrosis within the vascular system. A 
person knowledgeable about muskmelon 
diseases would reason that the combined 
data represent symptoms of Eusarium 
wilt. Similarly, an expert system would 
be able to apply reasoning processes in 
the interpretation of observations and 
facts. 

One of the main components of an 
expert system is the knowledge base. It 
contains all of the domain-specific facts 
and knowledge. Knowledgeis represented 
(i.e., structured in the program) so that 
the problem i s  solved efficiently. There 
are several formal methods for knowledge 
representation (1 I ) .  but the most widely 
used is the rule-based method. In  a rule- 
based system, knowledge is represented 
as IF-THEN statements (rules). The IF 
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