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ABSTRACT   

A species－definedmicr∝OSm，COnSisting ofbac［eriaEschenchja coLL  
DH5a，prOtOZOa7t）飢叫叩】enathemcpldlaBand algaeEugknagt77CiLisZ，  
wassynthesizedinwhichanspecies coLeXis［edforover130days・This  
microcosm was developed as an experimentalsys【em tO Study gene－  
POpulahoninteraetionina community・   

INTRODUCTION   

Protozoaplayseveralimpor［antrOlesinecosys【ems，SuChasregulating  
bacterialpopulations by grazing，Servingas a source formetazoa（e・g・，  
Porteretal．1985），andinducingmorphologicalchangesofbacteriaunder  
protozoan prcdation（ShikanO et al・1990）・Comb血ing［hese studies  
suggeststhe necessityof〔larifylng the ecologicalroleofprotozoaina  
communi［ythroughdifferentinterac［ionlevels（e・g・，gene－POpulation）・For  
thiss［udy，microcOSmSaSmOdelecosystems（Odum1969）areusefulasan  
experimentalt001・Itisimportant to develop amicr∝OSminwhich a11  
components are defined andits maintenaneeis clarified so山at repli－  
cabilltyisinsured・Organismswhichhavebeenanalyzedgeneticallyare  
prcferable・Otherrequirementforanalyzingamicr∝OSmareaSfollows：  
initialabiotic componen【SShould allbe knowninorder toevaluatethe  
changeSintheculturalenvironmen［，theuseof sub－SyStemStOisolateand  
aLnalyzetheintCra〔tionsofeaehspcciesandthemedium・andthevarious  
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SYNTHESTS OF MICROCOSM Wm PROTOZO＾  

COmbinationsofspeciesinordertolearnthedevelopmentmechanismsof  
a⊂Omm皿和．   

Thep11rPOSeOfthisstudyisto synthesizea species－definedaquatic  
microcosm，Satisfyingthecondi也OnSrequiredabove，inwhichal1species  
CanCO－eXistforanextendedperiodof【ime．   

MATIミRIAl．S AND MI…T710DS   

ThebioticcomponentsofthemicrcK：OSmWereeOmPiledbyinocula也ng  
bacteriaE！CheTichjacQLiDH5aasadecomposer，prOtOZOa Tb坤ena  
themQPhiLaBasaconsumerandalgae E喝1enagTaCjLisZasaproducer  
intoa culture medium．The organismswere chosenfrommierobes which  
Satisfythefollowing condi也ons，1）axenic，Z）extensively，genetieallyand  
physiologicallystudied，3）observedeomInOnlyinaquatic systems，and4）  
exceptfbrba〔teria，mOrPhological1yidentifiableunderthemicroscopefor  
quan也fying・Tenmiofahalfstrengthof＃36TaubandIわ11ersolution（1／2  
＃36solution）（TaubandIわIler1968）wi［houtNaNO，COntaimingaconeen－  
trationofproteosepeptone（Difcolaboratory，USA），aSaCulturemedium，  
WaStranSferredin【oatesttubewithascrewcap．Thenthetest tubewas  
autoelaved・Theorganismswerein∝ulatedaseptical1yintothismedium．  
Thepreparedconcentrations ofproteose peptonewere o．0，10，50，100，  
500andl，000mgperlI．ofl／2＃36solution．   

Testtubescont血IlgCulturemediaandorganismswereplacedinan  
inc山）atOrwithfluorescentlanpSundera2，5001uxand12－121Dlight  
regimeat250CTbe［estt11beswerekeptstationary，andweresacrificed  
OneaChsamplingday．   
InordertofindthequantityofviableEcoH，0．5misamplesofthetes【  
t11bemediaweretranSferTedtopetridisheswhichwereincuba［edatZ5OC  
for5days・The resulting colomies on the broth－agar medium（extrac［  
tx）血to：3・Og，pOlypeptone‥3・Og，NaCl‥5・Og，agarPOWder＝15・Og，distilled  
Water：11，pHaqjustedto7・0）werecounted．Thecoun血IgOfcolomieswas  

⊂arriedo11rforthreepetridishesandthemeanvalueofthese countswas  
usedforthenumberofEc亡揖permi．   
After shaking well，a Onemi sample from one［eS［tube was  
transferredintoalmmdeepcounting〔hamberof50x20mm2 meshed  
鵬thlmm2・Allthecells of7‥d2em7QPhiLainten randomly〔hosen  
mesheswerecoun［edmicroscopieal1y．Counbng，repeated5timesinthis  

WayuSingthesame sample，gaVe2．5％of a⊂Oefficientdeviationofs／xx  

lOO（S：Standard deviation of thesa皿Ple，X：mean Valueof sanple）．B），  

gt・aCiHswasalsocountedthesameWayaS7二themqphjkz・  
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SYNmSTS OF MICROCOSM WTTFiPROTOZOA  
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Figurel．PopulatiolュCtlangeSOrea〔horganism（●Ero］L OJ二thcm2GPhjla，  
rn）．gT7］Cjljs）．Thenumbersin thegraphindieate theぐOr］Centrations  
Ofproteose peptone（mg／L）・   

RI∃SULTS AND DISCUSSION   

ThepopulatlOnChangesofeachorganisminthemixedculture ofthe  
selec［edLhree speciesinthe saltsolutionmedia containingeach〔OnCen－  
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SYNTHESIS OF MTCROCOSM Wm PROTOZOA  

mdonofproteosepeptoneaLreShownin Fig．1．Co－eXistenceofthethree  

SpeCieswasattainedforover130daysinthemedium con【aimingmore  
than50mgofproteose peptOnePerlLofl／2＃36solu【ion．Population  

ChaLlgeSreaChed asteadystateafter50days．Itwasconsideredthatinthe  
medium，eitherwithorwithoutlOmg ofplypep【one，thean0untOfE  
CO〟1VaSnOtenOughforT：めemqp出血togrow．   
Inmicrobialecologyithas b変OmeneCeSSary tDdevelopamicrocosm  
Which provides the same eXperimentalsystem’一tyPe ⊂Orrununity”  

（Kawabata，1990），COrreSPOnding to a type speciesinthe field of  
SyStematics，fbrthosewhointendtoearryou［experiments onLaSimi1ar  

SyStemfromdifferen［pointsofview．   
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