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7@ lATINT 142204008
om

UFL.RT. LMHY SIREMAN

RCH
QA
Vi - 76 il
F95
xﬁﬁn7%$
< 1 S(QH”’

%“5 WA, 2538

ir;J 1_]

i

aadrauns Tu TaginaIanidewe Az LA 10 a3 LMers
sonin e TulagwszaauinaL naamm 1 IaanIzii 731w 10520

w.f. 2535



(2)

Development. of an expert system for identificaton of Chaetomium

Kasem Soytong. Department of Plant Pest Management, Faculty of

Agricultural Technology, King Mongkut’s Institute of Technology
Ladkrabang, Bangkok.

ABSTRACT

An expert system was developed for identificaiton of a certain
species of Chaetomium. It can be used very easily and is most
convenient = for researchers with no experience in the taxonomy of
Chaet.omium. The expert system can identify all described species of
Chaetomium all over the world which followed by revised work of
von Arx et. al (1988) the Ascomyoctes Genus Chaetomium. It includes
the following characteristics which were noted : Daily growth rate of
the colonies 3 to 5 days after transferring. Time in days for
maturation of the ascomata after subculture. Presence or absence of
aerial mycelium and of coloured'exudates. Size and shape of ascomata
and their colour in reflected light. Structure of the wall of the
ascomata in surface view (texura intricata, epidermoidea or angularis
and its pigmentation). Structure and branching of the ascomatal hairs
or setae; Presence or absence of an ostiolar pore or beak. Size and
shape of asci : Size shape, symmetry, structure and pigmentation of

the ascospores. Presence, position and number of germ pores in the

ascospores.



(A)

A fungal taxomomic study has usually based on the worker’s
own data and needed to consider it critically before proceeding
further by expert mycologist. This research was aimed to use micro-
computer for identification of Chaetomium spp, and to obtain a taxonomy
or a diagnostic key by using expert system. It is not of couse do much
of this in mycologist’s head as he goes along, but the expert system
is particularly easy and accurately to do this effectively with
Chaetomium spp. Therefore computer method is now to be preferred for

fungal taxonomy.
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kind ("C. trigonosporum" : -

feature ("spore triangular, brown when mature"),
feature ("ascomata, cephalothecoid wall, dark setae,
spore dextrinoid, catenate conidia")

kind ("C. microascoides" : -

feature ("ascomata, angular-cell wall, spore not
dextrionid, conidia absent"),
feature ("spore triangular, brown when mature"),
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Chaetomium Expert System Version 1.0
Query

spore triangular, brown when mature y

ascomata, cephalothecoid wall, dark setae, spore dextrinoid, catenate conidia y
Would you like to continue?

Answer
It may be C. trigonosporum j
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Chaetomium Expert System Version 1.0

Query
spore triangular, brown when mature y

ascomata, cephalothecoid wall, dark setae, spore dextrinoid, catenate conidia n
ascomata, angular-cell wall, spore not dextrinoid, conidia absent y

Would you like to continue?

Answer
It may be C. microascoides
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start: -
clearwindow
mekwwindmw(l,ll:,Oq”“.1.1,1.79),
cuwrsor (0,21) ,write("Chastomium Expert System Version 1.0"),
makewindow (2, 7,7, "Query” ,2,1.19.79 ).,
makuwxmdow13,7.7.”Qnsw@r”,21n1~3.79)“
makewindow (4,112,744 ,5,12, T oy
gurisor (.. e
wirite ("Chaetomium Expert System ").nl,
Cursorgs, S
write("Version 1.0'") .,
CURSON (o b e
write("oy').,
cursor(4, 12),
write( "Montri Fojanardlawan").nl,
write (" Dri.kasem Soytong').nl,
Rl
wiite (

King Mongkut’'s Institute of Technology Ladkrabang"),
Cursor(9.0)y

padchar (),

remavewindow,
U R

gotowindow(Z ),

write(" Would vow like to continue? v,
readchar (Ans) ,write (Ans)enls,
Jsclearwindow,

sl.ANs) .,

upper

ans
answer ('Y’ )~

window attr(7),




Sferund .
answer('N’):-
write(" Good Bye'"),
sound (100,000,
gl TV T 8 R
gotowindow(2),
clearwindow,
kind(Mold),
gotowindow(:
clearwindow,
write(" It may be "JMold),
sound (30, 1450)
LN .
runl:-
gotowindow(3)
clearwindow,
window_attr(240)

'ﬂwinduwmattr(ﬁdo),

wrrite(" Sorry,I can‘t advise you . )
heap,
8 12 RN NS
ivad¥stion (Character
yesfﬁhawact@r),4
question (Chararc
not(no(Char ¥
ask (Character, Replyl),
'«Replyl =fvy-;
ask(Character.Replyl):—
repeat,
wrrite (" "wCharacter, " ) s
readchar(Replv)"write(Reply).nl,nl.
uppermlmwer(ﬁewlyl,Heply)_
remember(Character,ﬁeplyl,,

a

o

erember(Charactwr.'Y'):“
assertz{yes(Character)

remember(Character.'N‘
assert:(no(Character))"

cleardata:—
retractall(ycs(wj).fail.

cleardata:-
retrautal](no(“)).

feature(Character): -

question(Character).

klnd(”C.trigonosporum”);-
feature("spore triangular, brown when mature"),
feature(“ascomata,caphalothecoid wall.dark setae.spore dextrinoid catenate

conidgdia*).

P:.;'Lnd(“C.rni(:r-oac_«:t:x:\.i(:jfees“,‘-:-~
feature(“_Scomata,anqular—cell wall,spore not dextrinoid,conidia absent"),
feature("spore triangular, brown when mature'"),




kind(“C.medusarum“;;w

feature("hairs -8 micro thick.colled,thinner,branches”),
feature(”colonv w/o0 vellow exudate,dark,smaller Spore“),feature(”spore avate to
spherical,a germ pore,coiled hairs"),

feature(”spor@ smaller“),feature(”not thermophilic"),feature(”asci cylindrical,
spore uniseriate"),f@aturw(”spore not oblate"),

feature("asci a-spored“),featuwe(”spore broader"),feature(“spore not triangular
"y

kind(”C.crjﬁpatum”):m

feature(”colmny vellow exudate, ascomata 150-250 micro,spore 8-11x7-8 miciro'),
featurﬁ(”apmre Oovate to spherical ,a germ pore,coliled hairs”),f@ature(”spore BMa
ller“),f@ature(”nct thermophilic"),feature("asci cylindrical,spore uniseriate"),
feature("spore not leate”),feature(”aaci 8~spored"),f@ature(“spmre broader"),f
eature("spore not triangularty,

kind("C.Eanegalense”):“

feature(”ﬁpmre F-12%7-8 micro,lacrymiform,a germ pore”),feature(“spore smaller"
Jafeature("not thermophillic”)q

feature("asci cvlindrical,spmre uniseriate”).feature(“epore not oblate"), featur
e("asci E_SDDred”),f@ature(“spor@ erader”),feature(“spore nat trianguiar").
kind(”C.uniapiDulatum”):-

feature("spore 1o-18n10-22 micrm“).feature(”not thermophillic”),feature(“asci =
yllndricalggpore Uniseriate'),

feature("spore not Dblate“),f@ature(”ascl 8~5pmred"),feature(”spore broader"), f
eature("spore not triamgular'),

kinﬁ(”C.thermmphilum”):~

feature(”thermophllic,aﬁcomata small ,branched hairs"),feature(”_5c1 cy liindyicat
Spore uniserlate“)p
feature("spore not Dblate“)gf@ature("asci B—Spcred"),feature(”spmre oroader"), f
eature("spore not triangular”) .

kind("C.virescens”):~

feature("ascomata ampulliform.seta-like hairs,spore mostly two germ pores"), fea
ture(“yellow~greem exudates")y
feature(”orange to yellow—-green exudates”),feature(”spor@ 8-14 micro long" ), fea
ture("ascomatal hairs 2-5 micro broad" ).,

feature("spore smaller,hairs not spirally coiled”),feature(“spore smaller or re
gular in shape'"),
feature("spore =

mal]er”),feature(”spore with apical germ pores"),
feature("spore partly two germ ROres or without visible germ pores"),feature("s
pore not spherical or biapiculate single germ pare').,

feature("asci clavate,chovate or fusiform"),feature(”spore not oblate"),feature
{("asci S—Sporad“).feature("spmre broader”},feature(”ﬁpore not triangular®).
kind("C.gracile"):—

feature("ascomata spherical ,arcuate hairs“),featuref“ﬁpore one or two germ pore
5”),feature(”yallmw~qreen exudates"),

feature(”orange to yellow-green @xudates”),feature(”spore 8-14 micrao long"), fea
ture{"ascomatal hairs 2-5% micro broad"),

feature("spore smaller,hairs not spirally coiled”),featura(”spor@ smaller or re
gular in Ehape”),featur@(”spore small&r“),feature(”ﬁpmre 18~-22x8-13 micro' ).,
feature("spore with apical germ pores'"),feature "spore Partly two germ pores or
without visible germ pores"),

feature("spore not spherical or biapiculate single germ pore" ), feature("asci c1
avate,chovate or fusif@rm”)qfaature(”spore not oblate"),
feature{"asci 8~5pored”),feature(“spore broader")qfeature("zpore not triangular

l
"oy



=10=

kind ("C.aureum") ;-

feature("spore 8-12x4-7 micro,two germ pores,ired exdudates"
4 micro long") , feature("ascomatal hairs 2-5% micro broad"),
feature("spore smaller,hairs not Spirally coiled"),feature("
gular in shape”).fe&ture(”spore smaller'"),
feature("spore with apical germ pores”), feature("spor
without visible germ pores'),

feature("spore not spherical or biapiculate single aerm poare') ,feature("asci cl
avate,obovate or fugiform”),feature("%pure not oblate"),feature("asci S8-spored")
sfeature("spore broader”),feature(“gpore not triangular")
kind(“C.fusiforme”):“

feature("spore fusiform, 13-19u5-7.9 micro'"),feature("ascomatal hairs 2-5% micro
broad"), feature("spore smal ler,hairs not spirally coiled"),

feature("spore smallier or regular in Shape"),feature(”Spore smaller"), feature("
spore with apical germ pores")

)rfeature("spore 81
spore smaller or re

"2 partly two germ pores or

>
feature("spore partly two germ pares or without visible aerm pores")
pore not spherical oF biapiculate single germ pare’)

feature{"asci clavate,obovate or fusiform“1,feature(”5

feature("s

pore not oblate"), feature
{("asci 8~5pored”),f@ature(”spore broader”)ﬂfeature("spor@ not\tgiangular®).
klnd(”C.turgidopiloSum”):m

feature("hairs &-9 micko thick,arcuatenﬁﬁptate"),featurei”spore smaller,hairs n

2t spirally coiled"),faaturef"sporm smaller or regular in shape'),
feature("spore Emaller”)erature(”spore with apical germ pores") .,
feature("spore partly two germ pares or without visible germ pores" ), feature('s
pore not spherical or hiapiculats single germ pore'y,

feature("asci clavate,obovate or fusiform"),feature("spore not ablate"), feature
("asci 8~5pored”).faature(”spcre broader“).faature("spore not triangular").
Lind("C.mareoticum" -

feature("spore 15-18ub, 5-8 micro,darkened around pores,spirally coiled hairs"),
feature("spore smaller or regular in shape") ,feature("spore smaller"),
feature("spore with apical germ pores" ), feature ("spore partly two germ pores or
without visible germ pores'y,

feature("spore not spherical or biapiculate single germ pare"),feature("asci cl
avate,obovate or fusifurm“),feature(“spore not oblate"),

Teature("asci 8~spored”).feature(“spora broader"),featurei”spore not trianguiar
!l}.

/

kind("C.variosporum® Y;-—

feature("spore 10-13x7-9 micro.irreqular shape'), feature("spore smaller"), featu
“e("spore with apical germ pores'),

feature("spore partly two germ pores or without visible germ pores”)ngdture(fs
j0re not spherical or biapiculate single germ pore"),

feature("asci clavate,obovate ar fusiform"), feature("spore not oblate"), feature

.

{"asci E—SDDred”;.feature(“spore broader”),feature(”spare not triangular').

kind ("C.megasporum”) -

feature("spore 18-23uB-13 micro"),feature("spore with apical germ pores"),featu
“e("spore partly two germ pores or without visible germ pores"},feature("spore n
2t spherical or biapiculate single germ pore"),

feature("asci clavate,obovate or fusiform"),feature("spore not oblate"),
feature("asci B~5pored”),feature(”spore broader”),feature(“spore not triangular
ny
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kind{("C.jodhpurense"):—

feature("yellow exudates absent,hairs undulate, pale thin"),feature("spore 13-18
#6=8 micro"),feature("colony without exudatu:,ﬁpore larger").

feature(”colony without orange exudates.ascomata not black in reflected lico Lo} B il
» fRature("spore 95-8 micro broad.chlamydospores absent'),

feature("spore larger"), Pature’“Halr undulate to c011ﬂd unbranched" ), feature(
"ascomata wall textura intricata,germ pore lateral or distinctl Y suba
pacat i)
feature("hairs
feature("hairs
ature("spore zmaller !
feature('spore not dextrinoid when young,brown w/n mature,ascomata without dark
z2ned disc")},
feature("germ pore of Spore apicall Yyfeature("spore single germ pare" ), feature
"spore not spherical or'biapiculate single germ pore'),

feature("asci clavate.obovate or fusi form" ), feature("spore not oblate"),feature
("asci B-spored"),

feature("spore broader"),feature("spore not triangular").
kind ("C. fusisparum") :—

feature("colony yellow exudate.hairs long.spirally coiled"}),feature("s
In6-8 micro"),feature("colony without exudates  spare larger"),
feature("colony without arange exudates,ascomata not black in reflected licht")
» feature{("spore 5-8 mirro broad,chiamydospores absent'),

fpafure(”“pnre larger" fna#urm(“halru undulate to co¢1ud unbranched") . feature(
‘'ascomata wall textura 1ntr1uate germ pore lateral or distinctly suba
pical’) .

featura{"hairs 2-5 micro thick.not closely septate" ), feature("hairs flexuous ar
tuate or hypha-like,circinate tip,spore fusiform'"), f#a?urh"spnrc smaller"),
feature("spore not dextrinoid when Younda , Brown W/n mature,ascomata without dark
aned disc"),feature("germ pore of spore apical"), featuwre("spore single germ pore
"y,

feature("spore not spherical or biapiculate single germ pore").feature("asci cl
avate,obovate or fusiform"),feature("spore not oblate" ),

feature("asci 8-spored"),feature("spore broader" ), feature("spore not triangular
"y,
kind("C.perlucidum") s-

feature("spore 11-15x6-7 micro"),feature("colony without exudates spore larger"
Yafeature("colony without orange exudates,asecomata not black in reflected T4 gt
). feature("spore 5-8 micro broad.,chlamydospores absent!),

feature("spore larger"),feature("hairs undulate to coiled,unbranched"), feature(
"ascomata wall textura intricata aerm pore lateral or distinctly suba
pical"),feature("hairs 2-5 micro thick,not closely septate" ).

feature("hairs flexuous arcuate-or hypha-like,circinate tip.szpore fusiform" ). f
ature("spore smaller"),feature("spore not dextrinoid when young, browrn w/n mature
sascomata without darkened disc").,

feature('"germ pore of spore apical"),feature("spore single germ pore"), feature
"spore not spherical or biapiculate 51H919 germ pore"),feature("asci clavate,obo
vate or fusiform"),feature("spore not oblate"),

feature("asci B8-spored"), feature("spore broader"),feature("spore not tria anguiar
"y,

ot closely septate"),
or hypha-like,circinate tip.spore fusiform"),fe

0
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kind("C.gangligerum") -
feature("spore 12-15x7.5-9 micro,vegetative hyphae pigmented w/ chlamydospore")

»feature("spore larger"),feature("hairs undulate to coiled,unbranched"), feature!

"ascomata wall textura intricata,germ pore lateral or distinctly suba
pical?y,

feature("hairs 2-5 micro thick,not closely septate"),feature("hairs flexuous, ar
cuate or hypha-like,circinate tip.spore fusiform"),feature("spore smaller"), feat
ure("spore not destrinoid when young,brown w/n mature,ascomata without darkened

gise™) ,

feature("germ pore of spore apical™),feature("spore single germ pore" ), feature(
"spore not spherical or biapiculate single germ pore").feature("asci clavate,obo
vate or fusiform"),feature("spore not oblate"),

feature("asci 8-spored"), feature('"spore hroader"),feature("spore not triangular
ll)

kind("C.gelasinosporum")i—
feature("spore 8-11x5-46.5 microJhairs spirally coiled.qgrey in reflected Faght sl
»feature("hairs undulate to coiled,unbranched!), feature("ascomata wall textura i
ntricata.germ pore lateral or distinctly stbapical'), feature("hairs 2
=

=3 micro thiclW.flot clos

\

sely septate”),
feature{"hairs flexwous,arcuate or hypha-like,circinate tip.spore fusiform"),fe
ature("spore smaller") ,feature("spore not dextrinoid when young.brown w/n mature

wascomata without darkened disc"),feature('germ pore of spore apical'"),feature("”
spore single germ pore'),

feature("spore not spherical or biapiculate single germ pore" ), feature("asci cl
avate,obovate or fusiform"),feature("spore not oblate!),feature("asci 8-spored")
»feature{"spore broader"), feature("spore not triangular").
kind("C.cunicultorum' ):—

feature("hair 2 types,seta-like.much branch,spore 8=12,%5-7 micrao"), feature("hai
re undulate to coiledyunbranched" ). feature{'ascomata wall tewtura intricata,germ
pore lateral or distinctly subapical”), feature("hairs 2-% micro thic

kanot closely septate"), feature("hairs flexuous,arcuate or hypha-like.circinate

tip.spore fusiform"),

feature("spore smaller"),feature(spore not dextrinoid when youndg, hrown w/n mat
ure,ascomata without darkened disc”)feature("germ pore of spore apical"), featur
e("spore sinale germ pore'}.feature("spore not spherical or biapiculate single g
erm pore'"),

feature{("asci clavate.obovate or fusiform"),feature("spore not oblate"),feature

ci 8-spored"),feature("spore broader"),feature(!spore not triangular").

("C.carinthiacum" Yg—

feature("spore 7-10x4.5=6 micro,hairs olivaceous grey"),feature("colony w/o ofa
nge exudate"),feature("colony w/o yellow—green exudate") (feature("colony pale,sp
ore 8-17 micro long"),feature("hair not seta-like,not black in reflected Tightis)
»feature("ascomata small,angular wall,pore near apical"),feature("hairs 2-5 micr
o thick,not closely septate"),

feature("hairs flexuous,arcuate or hypha-like,circinate tip,spore fusiform"),fe
ature("spore smaller"), feature("spore not dextrinoid when yoaung ,brown w/n mature
rascomata without darkened disc"), feature("germ pore of spore apical'"),feature("
spore single germ pore"),feature("spore not spherical or biapiculate single germ
pore"),

feature("asci clavate,obovate or fusiform"),feature("spore not ohlate" ), feature
("asci 8B-spored"),feature("spore broader"),feature("spore not triangular").
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kind("C.chiversii"):—
feature("colony w/ orange exudate"),feature("colony w/o yellow green exudate"),
feature("colony pale,spore B-12 micro long"),feature("ascomata small,anguiar wal
l.pore near apical"),feature("hairs 2-5% micro thick,not closely septate" ), featur
e("hairs flexuous,arcuate or hypha-like,circinate tip.spore fusiform"),feature("
spore smaller"), feature("spore not dextrinoid when young.,brown w/n mature,ascoma
ta without darkened disc"),
feature('"germ pore of spore apical"),feature('"spore single germ pore'"),.feature(
"spore not spherical or biapiculate single germ pore'"),feature("asci clavate,obo
vate or fusiform"),feature("spore not oblate").feature("asci B-spored") . feature(
"spore broader"),feature("spore not triangular').
Rind("C.gracile"):~
feature("colony w/ yellow-green exudate").feature{"colony pale,spore 8-13 micro
long"),feature("ascomata small,angular wall,pere near apical"),feature("hairs 2

ios =

=3 micro thick,not closely septate"),feature("hairs flexuous,arcuate or hypha-1i
ke,circinate tip,spore fusiform'),feature("spore smaller") ,feature("spare not de
#trinoid when young.brown w/n mature,ascomata without darkened disc ),
feature("germ pore of spore apical!),feature('spore single germ pore'),feature(
"spore not spherical-or biapiculate single germ pore!),feature("asci clavate,obo
vate or fusifarm"),feature("spore not oblate!),feature("asci 8-spored" ), featurea(
"spore broader"),featuwre('"spore not triangular').
kind("C.lucknowenze"):—

feature("colony dark hair pale,orange,spore ovate 7-9x5-7 micra'" ), feature("asco
mata small,angular wall,pore near apical"),feature("hairs 2-5 micro thickynoticl
osely septate!).feature("hairs flexuous.arcuate or hypha=like,circinate tip,spor
@ fusiform"),feature('spore smaller"),feature("spore not dextrinoid when youndg,b
rown w/n mature,ascomata without darkened disc").,

feature("germ pore of spore apical") . feature("spore single germ pore"

) " '
"spore not spherical or biapiculate single germ pore'),feature("asci clavate,obv
ate or fusiform"), feature("spore not oblate!},feature("asci 8-spored" ), feature("”

spore broader'"),feature("spore not triangular").

kind("C.atrobrunneum" )=

feature("hairs seta-like,straight.spore 9—-11x4-6 micro"),feature("ascomata smal
lyangular wall,pore near apical');feature("hairs -5 micrao thicknot closely sep
tate"),feature("hairs flexuous,arcuate or hypha-like,circinate tip.spore fusifor
m"), feature("spore smaller"),feature("spore not dextrinoid when YOung , brown w/n
mature,ascomata without darkened disc"),feature("germ pore of spore apical"),
feature("spore single germ pore"),feature('"spore not spherical or biapiculate s
ingle germ pore"),feature("asci clavate,obovate or fusiform" ), feature("spore not
oblate"),feature("asci B=-spored").,feature('spore broader"), feature("spore not t
riangular").

kind("C.barilochense")::—

feature("hairs flexuous,apical recurve,thin verrucose,spore 9-11x5.5%-7 micro a
germ pore"),feature("hairs 2Z-5 micro thick.,not closely septate" ), feature("hairs
flexuous,arcuate or hypha—-like,circinate tip,spore fusiform"),feature("spore sma
ller"),feature("spore not dextrinoid when vyoung,.brown w/n mature,ascomata withou
t darkened disc"), feature("germ pore of spore apical"),feature("spore single ger
m pore"),

feature("spore not spherical or biapiculate single germ pore"),.,feature("asci cl
avate,obovate or fusiform”"),feature("spore not oblate"), feature("asci 8-spored")
feature("spore broader™), feature("spore not triangular").
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kind("C.lentum"):
feature("hairs 5-7 micro broad,close septate,spore ellipsoid 8.5-10.5x5-46 micro
"Jifeature("hairs flexuous,arcuate or hypha-like,circinate tip.spore fusiform"),
feature("spore smaller"),feature("spore not dextrinoid when young.brown w/n matu
re,ascomata without darkened disc"),feature("germ pore of spoare apical'),
feature("spore single germ pore'),feature("spore not spherical or biapiculate s

ingle germ pore"),feature("asci clavate,obovate or fusiform"),feature("spore not

/

oblate"), feature("asci B-spored"), feature("spore broader"), feature("spore not t
riangular').

kind("C.cupreum"):-
feature("hairs red orange in reflected light,spore lunate!"),feature("hairs flex
uous,arcuate or hypha-likeycircinate tip.spore fusiform"),feature("spore smaller
").feature("spore not dextrinoid when young,brown w/n mature,ascomata without da
rkened disc"), feature("germ pore of spore apical"),
feature("spore sinagle germ pare’)feature("spore not spherical or biapiculate s

ingle germ pore"),feature("asci clavate,obovate or fusiform"),feature("spore not
oblate"), feature("asci B-spored"), feature("spore broader") ,feature("spore not t
riangular"). j
kind("C.spiralotrichum"):—
feature("spore ellipsoid to ovate,8.9-11%5-6.5 micro,hairs 1ong coil"),featurel
"spore bilateral not flattened"),feature(’hairs undulate +o coiled,spore ellipso
id to ovate").feature("spore smaller'),feature("spore not dextrinoid when YOG
brown w/n mature,ascomata without darkened disc"),feature("germ pore of spore ap
real’y,
feature("spore single germ pore'),feature("spore not spherical on biapiculate s
ingle germ pore"),feature("asci clavate,obovate or fusiform"),feature("spore not
oblate"), feature("asci —spored"),feature("spore broader"), feature("spore not t
riangular").
kind("C.repens"); -~
feature("spore irregular size/shape,B8-12x5-46,5 micro,hairs expanding,4-6 micro
broad") . featuwre("spore bilateral not flattened!") . feature("hairs undulate to
coiled,spore ellipsoid to ovate'"),feature("spore smaller" ), feature("spore not d
extrinoid when young.brown w/n mature,ascomata without darkened disc"),
feature('"germ pore of spore apical" ), feature("spore single germ pore" ) . featurea(
"spore not spherical or biapiculate single germ pore").feature("asci clavate . obo
e

vate or fusiform"),feature('spore not oblate" ), feature("asci 8-spored"), featur
"spore broader"),feature("spore not triangular").

kind("C.uniporum"):~-

feature("spore ovate,bilaterally flattened,S8-11x6~9 micro"),feature("hairs undu
late to coiled,spore ellipsoid to ovate"), feature("spore smaller"), feature("spaor
e not dextrinoid when young.brown w/n mature,ascomata without darkened disc"),fe
ature("germ pore of spore apical"),

feature("spore single germ pore") ,feature("spore not spherical or biapiculate s
ingle germ pore"), feature("asci clavate,obovate or fusiform"),feature("spore not
oblate"),feature("asci B-spored") ,feature("spore broader"), feature("spore not t

riangular").
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kind("C.piluliferum") -
feature("spherical,hyaline,botrvose aleurioconidia present" ), feature("ascomata
140-350 micro in diameter"), feature("spore smaller"), feature("spore shorter than
20 micro"),feature("spore 12-23x6—13 micro.ellipsoidal or fusiform"),feature("s
pore not dextrinoid when young,brown w/n mature,ascomata without darkened disc")

/

s feature("germ pore of spore apical"),
feature("spore single germ pore"),feature("spore not spherical or biapiculate s
ingle germ pore"),feature("asci clavate,obovate or fusiform"),feature{"spore not
oblate"), feature("asci 8-spored"), feature("spore broader"), feature("spore not %t
riangular").

kind("C.hispanicum"):—

feature("hairs hypha-like,dark olivaceous grey in_reflected light"),feature("as
comata 75-140 micro in diameter") , feature("spore asmaller"), feature("spore shorte
r than 20 micro"),feature("spore 12-270ub6-17 micro,ellipsoidal or fusiform"), feat
ure("spore not dextrinoid when young,brown w/n mature,ascomata without darkened
disc"),feature("germ pore of spore apical’),

feature("spore single germ pare") ,feature(spore not spherical or biapiculate s
ingle germ pore"),feature("asci clavate,obovate or fusiform"), feature("spore not

oblate"), feature("asci 8-szpored") ,feature{"spore broader"), feature("spore not t

riangular").
kind("C.subspirilliferum"):—

}Yefeature("ascomata 70-140 micro in diameter"),feature("spore smaller"), 3
"spore shorter ‘than 20 micro"”) ,feature('spore 12-23u6-1% micro.ellipsoidal or
siform"),featura("spore not dextrinoid when young,brown w/n mature.ascomata with

out darkened disc"),

feature("hairs undulate or spirally coiled,delicate,vellow green or olivaceous"
)] o

feature('germ pare of spore apical"),feature("spore single germ pore"),feature(
"spore not spherical or biapiculate single germ pore’) feature("asci clavate,obo
vate or fusiform"),feature("spore not oblate") feature("asci B-spored")feature(
"spore broader") ; feature("spore not triangular").

kind("C.dreyfussii" )=

feature("hairs seta-like,black in reflected light.spore 14-1&45-64 micro.dark br
own  w/n mature").feature("spore smaller"),feature("spore shorter than 20 micro"
)y feature("spore 12-23ué6—-13 micro.,ellipsoidal or fusiform”)feature("spore not d
extrinoid when young,brown w/n mature,ascomata without darkened disc"),feature("
germ pore of spore apical"),

feature("spore single germ pore"),feature("spore not spherical or biapiculate s
ingle germ pore"),feature("asci clavate,obovate or fusiform"),feature("spore
oblate"), feature("asci 8-spored") . feature (Yspare broader'"), featu
riangular").

kind("C.irregulare"):-

nat
e("spore neot t

feature("ascomata non—-ostiolate w/n young, translucent wall of small,angular cel

L yellow exdates"),feature("spore smaller"), feature("spore shorter tham 20 mi
cro"),feature("spore 12-23u6-17 micro.ellipsoidal or fusiform").feature("spore n
ot dextrinoid when young,brown w/n mature,ascomata without darkened aasc? )y

feature("germ pore of spore apical"),feature("spore single germ pore'), feature(
"spore not spherical or biapiculate single germ pore"),feature("asci clavate,cobo
vate or fusiform"), feature("spore not oblate") ., feature("asci B8-spored"), feature (
"spore broader"), feature("spore not triangular"),
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kind("U.hamadae" ):—

feature("ascomata smooth.reddish wall,spore irreqular shape,12-13x7-8 micraltysd
eature("spore not dextrinoid when Young, brown w/n mature,ascomata without darken
ed disc"),feature("germ pore of spore apical"), feature("spore single germ pore")
feature("spore not spherical or biapiculate single germ pore"),feature("asci cl
avate,obovate or fusiform"),

feature("spore not oblate").feature{"asci B—SDOFEd”),feature(”spore broader"),f
eature("spore not triangular").

kind("C.semen—-citrulli")—

feature("spore ovate,bilateral flatten,12-16x8-11 micro,ascomata orange or pink

wall ,much coiled hairs"), feature("spore not dextrinoid when voung ,brown w/n

mature,ascomata without darkened disc") ., feature("germ pore of spore apical"),fe
ature("spore single germ pare" ) feature("spore not spherical or biapiculate s1nG
le germ pore"),

feature("asci clavate,obovate or fusiform"), feature('spore not oblate"),feature
("asci B8-spored"), feature ( broader“)"feature(”spore pot triangular').
kind("C.funicola" ) gt

feature("hairs partly seta-like, . partly branched"),feature("hairs partly dichoto
mously branched")  fe ure("spore ovate,3-8x4-6 micio.brown w/n mature,thick-wall
ed,hairs setanllkw/di~rhotomou51y branch“),feature(”spmr@ not dextrinoid when yo
ung.brown w/n mature,ascomata without darlkened digc”),f&ature(“germ pore of spor

feature("spare single germ pore’ ), feature ("spore not spherical or biapiculate
ingle germ pare") ., feature("asc i clavate,obovate or fusiform”),featura(”spore no
oblate"), feature(" i B~Jpored”).feature(“spore broader") sfeature("spore not +
rianqgular").

kind{"C.variostiolatum”):—

feature("hairs unbranched,ascomata sometime non—ostiolate”).fcature(”spore ovat
8, 3-8%4-6 micro,bBrown w/n mature, thick-walled., hairs setawlikeldimchmtomously brra
nch') . feature("spore neot daxtrinoid when young . brown w/n mature.,ascomata without
darkened d : eature{"germ pore of spare apical'}, feature("spore single germ
poare'™),
feature("s
avate,obhova

.
12

ore not spherical or biapicuwlate single germ pore"),feature("asci c1
DR TEsh f ). feature( "spore not oblate" ), featurel "asci )
feature("spors broader“),fmatur@(”spore not triangular®).,

kind("C.spinosum™) : S
feature("hairs mainly

“a—like,thick,stiff,zpare H—-8x4-3 micro.bilaterally not
flattened"), feature( "spore ovate,i-8x4-6 micro,brown w/n mature, thick-walle
d.hairs seta-like/di-chotomously branch”)qfeatur@("spore not dextrinoid when Y i
ng,bHrown w/n mature,ascomata without darkened diac”),feature(“qerm pore of spore
apical®),

urel(

spore single germ pare" ), feature("spore not spherical or biapiculate

ingle germ pore"),feature("asei clavate,obovate or fusiform")

fea

yfeature("spore not
oblate"),feature("asci 8~5pured”),feature(“spmr@ hroader”).f@aturﬁ(”ﬁpcre e e

riangular®),

kind("C.he;hwwanm%pwwwun”):~
feature("a mata spherical, .spore 9-11 micro long"), feature("spore 8-11 micro 1
ong" ), feature("ascomatal wall not vertical elongate,dark cell"),feature("spor n

ture("a

at guadrangular"), fe comata mvatm,mmpulliform/cyllndricml.hairs spiral o
ailed above,roughered,some bBrranches

feature("spore 7-10
noaid w/n young,dark dj

ature("spore

2 micro.biapiculate or anaular,bilateral flattened,dextri
- e 1

; =
- around ostiolar pore"), featur ("germ pore of spore Apic
ingle qerm pore"), feature("spore not spherical or biapicula

le germ pore"),feature("asci clavate,obovate or fue

iform"), feature( “spore
: ate"}, feature("asci 7—5pmred”),f@atura(”spore brmad@r”),feature(”gpor@ n
ot triangular").
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kind{("C.bostrychod

feature("spore 7

tal wall not vertical elonaate

sdark cell"), featur " et quaﬁranﬂu]ar”)" —omata ova e‘amnu 11‘m
“ thﬂ above, roughened, some branches" ), fe

i = 1 b.uplfu" flattened.,dextrin

around ostiolar

ar.bilateral

dark disc
Teature('c
"spore not
vate or fus
"spore brc
KEna e,
featur
ged in

Qerm pore

2rm pore of spore apical"), feature("spore "), feature
t F
th”l( i or biapiculate sing/l germ pore rature("asci cle

form" ), feature (! ore-not oblate!") feature("asci B-spored")
- Tte (! “eenot triangularty.

wall,upper part vert
are not guadrangu
‘ral coiled bu«e.rnu
tlate or amqulmr,b¢¢c

wre('spore
Ulate single germ pare'sy

spore apical) . f
biapic

1Gle derm pore"), featu
fwﬂvurm(”‘%"'

clavate

e not oblate },featurﬁ A1 B-sgdlred" ), fes
not

B
turetspore

atiimity g

tadrangular') sfeaturel "ascomata ovate,ampul liform/cylindri
coiled above,roughenead, some branches')  feature ("spore 7-1016-8
or angularebhi g al At inoid win yo
pore rmopore of apicallll, fe

dark disc

ature("spore sing)

o biapic
{"spore not
Sfeature("spore not tr-i

-,Dbrvr+w o
- 'Fr-'\'a'ht-"rn e

"Yafeature(ascomata smally sy

{50 3 93 long, fle: HDHH,unﬂu]
or angqular.bilateral ;
Jafeature("germ pore of

3 micre long
ot roughened , ps
ML;vo"bLapicula
arcunid i

1l & Cclerm

@ biapiculate single germ pore"), fe
spore not oblate" ), feature ("
spore not triangular

micro long") . feature("ascomata small,spherical or obla
cughened,partly lTong, flexuous/undulate, smo
7~ 743 - { s iapiculate or angular,bilateral flattened,d

aurg , dark Hlﬂf around v
re("spore single germ
feature("sp

avate,obova

th")  feature(
trinoid w/n vy
iolar pore'),feature("germ pore of "pgru apical"),featu

rot

or biapiculate sinale germ pore" ), feature ("
Lty "spore not oblate"),feature("asci
are{'spore not triangular").

or fusiform")
feature("spore bro:

Lind{"C.sphaerale"

omata spherical or ovate"), fe ture("spore 7.5-10x6-2 micro").,featu
larger,hai often coiled or branched") ,feature("ascomata with apic
i pore smaller")  feature("ascomata w/o beak" }ofeature({"spore

micro, 11mﬂﬂ iform,bilateral flatten,umbonate orF apiculate at ends,ascoma
Julliform/pyrlfmrm,cylindrim

al astiolum, chlamydospores often present').
feature("germ pore of spore apical"),feature("spore single germ pore“:,fwature(
"spore not-ospherical or biapiculate sinale germ pare' ). feature(asci clavate,obo
vate oar fusiform" ), feature("spore not oblate"), feature("asci 8-spored"),feature(
"spore broader"),feature("s spore not tFJRHuH;HF"\

Ty
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Eind("C.subspirale") -

feature("spore &6-7u4-4 micro"), feature("ascomata larger,hairs often coiled or b
ranched") , feature("ascomata with apical setae or hairs,spore smaller"),feature(
ascomata w/o beak"),feature("spore 7—1iu5-9 micro,limoniform,bilateral flatten.u
mbonate or apiculate at ends ,ascomata ampulliform/pyrifmrm,cyl1ndricai ostiolum,
chlamydospores often present"),
tfeature{"germ pore

of spore apical'),feature("spore single germ ) feature(

"spore not spher ar o biapiculate single qgerm pore' Yyfeature (s clavate,ohao
] - F “

vate or fusiform" Feature("spore not oblate") . feature( "asci G-spored"),feature |

"spore broader"), feature("spore not triangularty,
kind("C.homopilatum"):=

feature (" omata ampulliform,lOoO-=170 micro,hairs seta—-like or leniuous , som
circinate above,spore 7=8. %wa=7."5 micro" ), feature("ascomata with Apic

ae or hairs,spore s

oy

1ller”) , feature("ascomata w/o beak"}yfeature("spore 7-11u5-9
micro,limoniformsbilateral flatten,umbonate or apiculate at ends,
liform/pyriform.cylindrical asticlum,chlamydospores often pr

eRa" ).
feature("germ pore of spare apical"),featwre("spore single germ pore"), feature(

comata ampul

"spore no

spherdcal or biapiculate single germ pore"),feature("asci clavate,obao
feature("spore not oblate'" ), feature("asci B-spared" ), feature

oroader" Y, feature{ Yspore-naot triangular").
e seminudum! ) os -

ture("ascomata small w/o apical setae/hairs,spore 9=11u7-9 micro'"),feature("
ascomata w/o beak"),feature("spore 7-11u5-9 micro,limoniform,hilateral flatten,u
mbhonate or apiculate at ends,ascomata ampul liform/pyriform,cylindrical ostiolum,
chlamydospores often present" ), feature("germ pore of spore api

grg" ),
feature("spore single germ pore"),feature("spore not sphedgcad for biapiculate s
ingle germ pore"), feature( s i clavate,obhovate - fusiform!) ,feature{"spore not
oblate"), featura("asci Suspor@d”).feature("apore broader"), feature("spore not t
riangular").
el e o mal &
feature("as

siensa! ) i—

comata including beak 0.4—1 mm high"), feature(Yascomata w/ a long be
ak composed of fused saetae' ), feature("spore 7-11y45-9 micro, limoniform,bilate 1
flatten,umbone

2 A ]
2 0Or apiculatecat ends,ascomata ampulliform/pyriform,cylindrical
ostiolum,chlamyc
ture("spore

spores of ten present™), feature ("germ pore of spore apical"),fea
germ pore'}

3
7 n

feature("spao

spherical or biapiculate single germ pore"),feature("asci cl
avate ,obova: i )

farm"), feature("spore not oblate") ,feature("asci 8—-spored"
Teature ("spore broader"), feature("spore not triangular")
kind("C.longicolleum") -

feature("ascomata including beak 1.5-3 mm high"), feature("ascomata w/ a long be
ak composed of fused setae" ), feature("spore 7-11x%-9 micro,limoniform,bilateral
flatten,umbonate or apiculate at ends ,ascomata ampulliform/pyriform,cylindrical
osticlum,chlamydospores often present"), feature("germ pore of spore apical"),
feature("spore single germ pore'),feature("spore not spherical or biapiculate s

ingle germ pore"),feature("asci clavate,obovate or fusiform"), feature("spore not
oblate"), feature("spore broader"), feature("spore not triangular").
kind("C.subaffine"):—~

feature("hairs unbramchedgflexuous”).feature(“hmmothallic/heterothallic.phialug
pare present or absent,hairs branch or flexuous w/n unbranch") , feature("spore
regular,limoniform,w/o0 lateral bulge”),feature(”pigmented ascomatal wall,spore
birown w/n mature"), feature("spore limoniform or irregular,usu. biapiculate,bilat
eral flatten,?-14x7-17 micro,large ascomata, textura intricata wall'),
feature("germ pore of spore apical'), feature("spore single germ pore"),feature!
"spore not spherical or biapiculate single germ pore') ., feature("asci clavate.,.obo

vate or fusiform"),feature "spore not oblate"), feature("asci 8-spored"), feature(

"spore broader") ,feature("spore not triangular").
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kind("C.globosum") 53—
feat«rﬂf”FhmF*Hallf sent,hairs unbranched, flexuous,undulate or
coiled" : vre("spore regular, limoniform,w/o lut@ral bulge"}, feature( pig
mented a:LDmatei wall . spore brown w/n matur@“),f&a*urm(”spnre limoniform or irre
te,bilateral flatten,?-19u7-12 micro,large ascomata,textura
wall“},fuatu,@(”germ pore of

C.phialospore ab

Ore apical"),feature('spore zlngle germ

("spore not spherical
avate,obovate or fusiform"),f
s feature(!
kKind("C.

feature("ascomata matuwre in 20 days.yellow,spore irregular") ,feature

"spore rat
her irregular,often a lateral bulge"). feature ("piomented ascomatal wall spore br
own w/n mature').,f

vbure ("spore limonif orm or dirregular.usu. biapiculate,bilater
al flatten,9-14u7-

pore of spore apical!).fe

ar-biapiculate single germ pore" ), f

ature("spore not oblate“,.feature(“c
ture( "spore not triangular").

spore broader"

Erinum® y:-

miﬁrﬁ.Larqu ascomata, texturv 1nfr1r ta wall") feature('"germ
ature("spore = single germ patre it
feature("spore not ;pheaLcai ar biapiculate single germ pur ")efeature("asci cl
vate,obovate or fusiform"” ).xpnfure’”5pu.: not oblate"),feature("asci B-spared")
»Teature("spore broa der')y s feature (" spare not triangular").
kind("C.madraser A),

Yoe -

feature("ascomata mature o 9 daya,olivaceou%.spmre W/ 'a-lTateral bulge"),.featur
e("spore rather irregular,often A lateral bulge")y, fﬁaturwf“ﬁxnmmnleu
all.spore brown w/n mature" ). feature("spore limonisf orm or drregular,u
late,bilateral flatten,$-14 7 1E micro,large ascomatastertura intri
eature("germ pore of spore apical'), feature("
feature("spore mot 2rical or hiapicul ate
+

gLommtal w
SU. biapicu
atawall" )  f
pore single germ pore"),
single germ pore'l, feature("a

a or fusiform™)., feature("spore not oblate"), feature("asci &
Tfeature("spore broader"), feature ("spore not LrlmnguJar“).
nd("C.cruentumg \: -

feature("ascomata fleshysunpigmented wall.spore pink or pale brown"), feature("
pare limoniform or i1riregular,. » biapiculate,bilateral flatten,9-14x7-172 micro,
large ascomata,testura intricata wall"), feature("germ pore of spore apical"), fea
ture("spore single germ pcre”),feature(“spor@ not spherical or biapiculate sing
e germ pore"),.

feature("spore no spherical. or biapiculate single germ pore"). feature("asci cil
avate,obovate or furlform”).fmeture(”spore not oblate") fvaiurwl“a5c1 g-spored")

sTeature("spore brc
kind ("C.umbonatum") ;5 ~

feature("spore hwcmnwcql,umbmmate ends ,9-11%5-8 micro, pa]m
\,4—

]

er”),feature(“zpore not trlanqular”ju

comatal wall w/ +te
—Uraepidermoidea”), feature("qerm pare of spore apical" Jefeature("spore singie
S pore’ ) | feature{"spore not spherical or biapiculate anqle germ pore'),
feature("asci clav te,obovate or fus iform"), fwdfurul”qpmre not oblate"),feature
i 8-spored") feature("spore broader “),femture(”spore not triangular").
kind("C.noz dr@rlnae“)'“
feature e("spore 15-7

T

- B

MLETD ., 1mLLrothaJllc“),featurm(” spor larger,often ir
regular“),faaLur@(”spmrm spherical w/ often 2 germ pores"),feature("asci clavat
Obhovate or fusiform”),‘eaturm(”spmrm not oblate" ),.eature(”asci 8-spored"), fea
ure("spore broader“).featurc(”gpure not triangular").
kind("C.mEqalocarpum”):~

feature("spore 12-15x10-13 micro homothalllc”).feature("”ﬂore larger,often irre
gular"),feature("s spare spherical w/ often 2 germ Rores" ), feature("asci Clavate,o
bovate or fus siform" ), feature("spore not oblate"),feature("asci B-spored" ), featur
e("spore broader'" ), feature e("spore not triangular").
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kind("C.tetrasporum"):-
i 2-5 spored.spore umbonate

R7Z =22 0=6& il

tria

feature("asci

cro, ascomata spherical,hairy"),f
pguiar').
kind("C.fusum"):~

¢ P B L

feature("spore cylindrical w/ attenuated ends,9-11x2.5-3
naot triangular").
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DISCUSSION

Chaetomium Expert System Version 1.0 was developed for
identifying this fungus into specie level. It was very accurately and
precisely when compared with other methods as diagnostic key from
literature. It was also more rapidly identification into specie level.
It is sure that this expert system will benifit to the researchers,
instructor in mycology and related field and student concerned. It

serves as a Computer Aided Instruction (CAI).
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For user’s evaluation test, the major observations from the
tests may be summarized as follows :- (i) dialogues must be in national
language, (ii) user-interface is very important. Questions which
request yes/no answers are very easy, but it requires the user that
they must know the characteristics of the fungal structures under
binocular compound microscope and (iii) the users agreed to most of the
conclusions  that the developed expert system has validity for
identification and more rapidly than the other methods. However, it
also requires the user to give attention to the quality of his data.
It forces him to evaluate critically his views on the logic of
classification, and to consider carefully the precise aims of work. It
may be noted that the computer steps follow closely the way a
taxonomist works intuitively. Accordingly, further studies must to be
done for investigation the other expert systems for multi-purpose in

agricultural development using microcomputer.
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