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Development of Expert System for Diagnosis of Cucumber’s
Diseases and Nutritional Disorders
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ABSTRACT

An expert system to diagnose cucumber’s diseases and nutritional disorders(ESCD) was developed using
HCLIPS. The knowledge base was made through interviews with farmers who had cultivated cucumbers for years
and experts who had a specialty of cucumber’s diseases and disorders. The photographs of cucumber’s diseases and
nutritional disorders were used to assist users to comprehend queries of the ESCD.

The ESCD was able to diagnose 11 fungal and bacterial diseases and 10 nutritional disorders, which could be
frequently found in the fields and greenhouses. Diagnosis accuracy of the developed ESCD was validated by the
farmers and the expert who joined the development.
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Table 1 The preliminary working sheet for diagnosing cucumber’s diseases

Certainty factor No sign: 0-40% : 40-55% ©: 55-70% @: 70-85% @: 85-100%
damping | downy- | fusarium | powdery gummy stem anthra- |phytophthora| sclero- angular
! N . grey mold ) scab . L.
off’ mildew wilt mildew blight cnose blight tinia rot leaf spot
leaf O Q O @) O @) o o
plant stem O O Q O O O @] [®]
part root o O
fruit O Q @) @) Q
high temp.,
O {
high moist. o O o 9 o hd O
high temp.,
~ ~
environ- low moist. ~ ~ O o o
ment fow temp.,
high moist. o O o o o o O &
low temp.,
low moist. O O O
’ house 0 Q Q O @) Q Q
field O ] @] 0 O 0 @) @) @) Q
seedling stage @ o) O ]
growth flowering stage ©) O o [©) O (@] O © @
fruit 1. t
age | 1 AeveoPmEn s | o]lol| o o ) © © o S
B
harvesting stage (e [©) (] @] [e] 2 @] [©] ] ]
oot Ki )
n
stock pump
white powder o
teaf wilt @ (©] @
dark fungi under °®
leaf surface
root decay @ ®
sclerotinia °
grey [
black
hyphae on in ®
the fruit white
white ® O
ooze scretion (@) @
stem near leaf, fruit, leaf, fruit, | leaf fruit | stem near . .
part . leaf stem, leaf . fruit, stem leaf, fruit
soil flower stem stem, soil
b
rown (o brown, |white brown, | dark green | yellow to brown, grey to dark green
color | dark yeliow i
dark grey | dark brown | to brown brown white dark dark brown
. brown
lesion
symptom
ic- hollowed, il-soaked
. resmf: amorphous | amorphous, oflow hollowed, | water-soaked | amorphous OI, son e_
shape [ narrowing | ted with ) . water-soaked | restricted with
concentric | trianglular circular | amorphous lump
vascular amorphous vascular,
[ ) @® [ ] @® @ ] [ ] ()] @®
browning of stem
inside
browning oneside
s °
of stem
browning of fruit
inside o
hole in the leaf O O [©]
stem split @
black spots in
spo ®
dead stem
growth shriveling (@] @®
abnormal branchs
®
at top
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Table 2 The preliminary working sheet for diagnosing nutritional disorders of cucumber
Certainty factor No sign: 0-40% (O 40-55% ) 55-70% @: 70-85% @®: 85-100%
N | P | K [mg|ca |8 [ M [zn [N | B [m |z
feaf O o) o o o o o o 1o O O
stem o 0 0 o
P fui 0 o o
flower @]
bud @)
glasshouse o) o) @) o)
! field e}
sandy soil o) 0 0 e}
peat soil @) @) @)
substrate rock-wool o) O ®)
nutrient soln @] @) @)
loam soil o)
color YR | e 17 e yellow yellowish Sk | yettow | o
chlorosis ° ) [ o ~ ®
necrosis .® 9 o 9] ® e
small ol o o 0 ) 0
stiff’ )
watery spots ® ®)
leaf spots ® ® ® ®
white dot [
fade D ®©
shrivel ® o [©)
mottle ® Y
curt ® ® ® ®
desiccate ® @
color grayish green
spiny D
symptom N o ° o 5
Tuit
shape abormal
furrowed ®
tasteless )
growth |  stunted e e o ® [ e ® ® L)
internode short ® @® ®
brittle ®
petiole droop ® ®)
purple dots ®
size small
flower pale yellow PY
cotyledon | watery spots o
older
g o o o
younger
roges | i 0
base—top ®) ®)
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Fig. 1 The query structure of the ESCD.
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Fig. 2 The query display with help-figure for
getting facts.
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Table 3 The result of accuracy testing for the ESCD

! No. of attendant Usefulness Accuracy Intent of use
Farmers l 8 5(625 %) 100 % 3 (37.5 %)
Retailers J 5 5 (100.0 %) 100 % 4 (80.0 %)
Employee of agrochemical }
| 11 8 ( 72.7 %) 100 % 7 (63.6 %)
formulators !
]
Non-agricultural workers { 5 5 (100.0 %) - —
Average (%) f - 875 % 100 % 583 %
|

HCLIPS

Yerstan 2.0, Copyright (C) Ort,, 1995
A5 Lab., deporincnt of Agricuitursl Englucer
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Fig. 3 The initial display of expert system for
cucumber’s diseases and nutri-tional
disorders.
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