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RPPLESCRB A Teaching Aid 
on Microcomputers 

Of the many ws for cornputen in 
plant pathology, epidemiologic models 
offer an exciting challenge for teaching. 
With a realistic madel, students can learn 
through trial and error. exercising their 
management abilities without restriction 
in making decisions; there is no risk of 
crop loss or environmental damage 
resulting from a bad decision. An 
attractive program should beeasy to use, 
self-explanatory, interactive, accessible 
at  any time, and fun. Unfortunately. little 
has been done to extend this possibility 
since the introduction of APPLESCAB 
(1). Most program run on mainftamcs 
(or minicomputers) to which access is 
often limited and sometimes formidable 
for pathology students. We preant hem a 
microcomputervcrsion of APPLESCAB, 
enhanced with graphics and self- 
explanatory at any level. 

The Model 
The structure of the model has not 

bccn changed, and a more dttaikd 
description can be found in Ameson ct al 
I t ) .  

The APPLESCAB simulator has four 
major submodels: 

Weather generator. This part suppliers 
weathcr data to the other partsand offers 
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two possibilities: 1) "canned" weather, 
which is read from an external weather 
file and provides reproducible weather 
patterns, and 2) simulated weather, 
which is provided by the weather 
simulator developed by Brubn (2). In 
either case, I -, 2-, and H a y  forecasts are 
generated with an error factor. 

Tree powtb. This part provides the 
growth stages of the trees, total area of 
the leaves, and leaf area susceptible to 
apple scab. 

Disease development. Disease dc- 
velopment is  simulated through a time- 
varying distributed delay with attrition, 
in an approach similar to the one used by 
Kmnz et a1 (3). 

Fuaddde attenuation. This submodel 
handles the disappearanw of fungicide 
residues on fruit and laaf s u d m  owing 
to fungicide degradation, raidall, and 
tree growth. 

The Program 
Characteristics. The program, orig- 

inally written in FORTRAN IV, was 
translated into Pascal, which is currently 
the most popular structud programming 
language on microcomputers. The 
Turbo-Pascal compiler (version 3.0. 
Borland International, 4585 Scotts 
Valley Drive, Scotts Valley, CA 95066) 
war u e d .  This is a wry inexpensive and 
rapid compiler that generates fast, 
compact code and has become the dc 
faeto standard on most personal 
computers. T h e  graphic windowing was 
generated with the Turbo Graphix 
Toolbox (Borland International). The 
use of werhys a1lms APPLESCAB to 

be run with only 256K bytes of RAM 
(random access memory). The currtnt 
version runs on the IBM PC. XT (or 
compatible) with u graphics card (CGC); 
in addition, the high-resolution mode 
(640 X 400 pixels) of the Olivetti M24 PC 
(AT&T 6300) is supported. 

I d d o n .  The program comes ready 
to run. All dcfauli values, such as prices 
and costs, running modus, and names of 
fungicides and apple varieties, can k 
changed. 

Sample Run 
Initiallaation. The game allows the 

user to choose the starting conditions, 
including weather regime, levels of 
ino~ulum and of fungicide mistance. 
and apple cultivar (Fig. 1). The user also 
selects the frequency of reports on the 
state of ascospote maturation, i.e., never, 
weekly, dairy, or on request; costs are!; , 
caIcuIatd according to the choice and 
presented in the final financial report. " 
The daily fungicide cover repart can k 
set to "off or uon." 

Run, Ona day-by-day bash, the player 
can, as in reality, manage the fungicide 
schedule according to personal knowledge I 
and observations (weather forecast, 
eventual ascosport report, and fungicide 
cover). The actual state of the system I 
(tree growth, weather conditions, and 
disease level) is displayed for each day of 
simulation; dise~st progression iq! 
graphically displayed from the beginnine: 
of thc stason and updated daily (Fig. 2). 
Ascosport and fungicide reports arT--* 
displayed according to the initial choice 
(Fig. 31, and infection periods, calculated 
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