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Cytologicaland pbysiolo裏cals餌dies ortbe柑P e馳cts on   

ぞγgC㍑／αrgα0伊gαe Cav．（りThe e駄cts on b．ypbalmass＊  

Hiros‡1iIsHIZÅKI，IsseiKoBAYASH王＊＊and HitosbiKuNO王子  

Sulll肌11・y   

TllCIBPell℃cIsonh）・P】lこ11111こISSOrP．l・rl（・［I／（）ri（］（，りl＝（LCCilV．＼＼′Cl・CStUdicd．PllCtimi11il【lytOthccxplol・こItiol1  

0ftheIBPe馳cts，theIBP－tOlerantisolate，designatedasPT83，WaSObtainedthroughtheselectionofthe  
tolerant colon〉，＼＼亜etltlこId origi11こItCd rrol11Pl・OtOPlこISIs ol、i川IBP－SC11Siti＼・Cisolalc P2．The gl・OWlllOr  

h），IlhalmこISS OrPユ≠′ilS r）etl（℃ct）yinhibitcd on PDAこIndin Vogc＝iqui（lIllCdiulll，rCSpeCti＼′CIy，at40aTld  

20ppm，Ⅵ′hcrcilStllこItOl、pT83≠∫こISnOteVenこIt40ppm．TllCこIPPrCSSOriul11rO川1i11ionorPユcoIlidiilgl・O＼＼rll  

OnCeuOPhane点Imwasperfbctlyinhib主tedat5ppm，WhilethatofPT83wasnotperfbctlyevenat5Oppm  
こ11thougl－it、、・aSSuPPt■CSSCdIllOt－C＼＼′ithlllCinct■eLISedconcenll・iltionso‖BP．Wllen101）PmlBP＼＼・aSとIdded  

tolhcliqui（lmcdia，＼＼血reyoし＝1ghyphこIIcoIo11ics orP2wel■CincubこItCd，at thconsct ol、illeubalion，thc  

dt－）・Ⅵ′Cight ol、coIonicslle＼′eI・jncreilSCd duriIlg thc96hri11Cubation．Ho＼＼・C＼′Cl・，additiollOl’10pp1111BP  

24hri11、terthconsctorincub乙1tiollt－CSu］lcdinpl・OloIlgiltionorlhclagl）llこISC．011thcothcl・hこ111d，nddition  

OrlBPこIt4SこInd72hl－di（lnolこl【l七ctlhcgl‘0＼Vll10rh）・PhllImilSSntillI．Theinitialヰhrtt■Ca＝11CntOrllyPhi11  

massor王〉2witblOppmduringincubationsuppressedtheincrea苧eOrdryw軸如ofhypbaeprominently・  
Itwasalso払u‡1dthatyouれghyphaeobtainedたomtbecoIonyma柑1nOrp2、YeremOreSenSitiveto柑p  
lhiln thoseobtaincd t、tlOmthcinlcrnlC〔liこ11calldcelltt．11ll■egionorlhccoIo11）′．AltthcsedこItilSuggCSlthat  

the柑PefrbctsonP．0）7，Zaemightbelargeiydependentonagesofhyphae，yOunghyphaebeinghighly  
sensitivetoIBP．  

IlltrOduetioII  

VこIrious moしIes ol、こlCtionllnVCl）CetlrCl〕OrtCd onTr3P（S－benzylO，0－diisopl■OPylphospllOrOthioiltC：  

CO】11merChTTl；l111CKit；lZinP）．MiledilC（〟／．‘；）roundthilt25一三00ppmorlBPiIlllibilcdtlleincorporiltioIlOr  

glucosiltllinc－1一一ICiIltO thccc11＼＼′こ11lor P．l・／・i（1E／I（］ll／（］ml．1・＝（Z（rand considcl・Cdlha＝＝110dc oraction ol、1BP  

m励tbetheinhibition ofch主tinsynthesis．Akatsukaelal．1〉presentedtheideathatthecontrolofP．  

（，r）・＝（IL＞bylBPl■CSultcdin tllei11hibition orl）hospllこ11idylcholine bios）lnthcsis，bこISCd on theitl†iIldinglhat  

50ppm柑PmarkedlyinhibitedtheincorporationormethionirleNmethyト14cintophospho壬ipids，eSPeCia11y  

Phospllatidylcholinc．Sinlilとl］11〉l，Kodi川1aぐI（）／：i）rcpol・1ed thこIttlleSpeCiRcinllibitio110rCOTl＼Ⅵ■Siotlrt■Otn  

phosphatidylethanolaminetophosphatidylcholinebythetransmethylatio110fs－adenosylmethioninemight  
bet・eg乙H・dcdとISOtleOrthetllOdcsoractionorlI3P．K61lell（・l（）／．さ）co11CludcdthこItlheinllbiliol10r CutiIlilSe  

Wbichwasslgn呈蔦cantilithepenetrationprocessmiめtbecloselya＄SOCia始dwithtbe柑Pe馳ct．   

AccordingtoArakiandMiyagi2〉，rnyCeliumgrowthandsporegerminationofP．ofVZaeWaSinhibited，  

1．eSpCCti＼′Cl〉′，at10and20tlPn11BP．Thc）・also sho＼VCd tlほt2ppm］BPinhibited almost perfbctt），tlle  

PeTIClmtiollOrP．0りl＝（t（70nCel］ophane石目llSaIldl・icesllCこIths．   

Pr血arilywewonderedwhythee飽ctiveconcentrationsoflBPtoP．of？ZaeWereSOdi馳rentbetween  

lhcdataobtこIi11Cd b）・bio）ogicillandbiochemicnlcxl〕Crimcnts．Thus，WedesignedilSCricsorexperimenls   
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10elueidatcthcIBPe舵etsonP．o11l・＝（IC b）・C）′tOIogical【lndph）・SioIogicこ1lmeとInSin111Oredctilil．Firsl，ll  

seriesorthecxperjments＼＼′aSdo11elocompatlethcIBPclltctsiltthcIc、・CLsol、hyl）hこ11mこISS．Sing）el－yPhこILl】1d  

protoplastisolated汁omhyがIae．Inthispaper，thee飴cモSOr柑ponthebyphalmassaredescribedasthe  
蔦rststep．  

八・Taterhls王IndlllCthods   

TcstfungusandprcpamtionofhypIl王InndconidiumsuspcnsioTl：Ill・J・i（tl／（］lliE（（”・）・＝（／（・Cil、∴isolillcP三（SenSiti＼・C  

to柑p）wasusedthroughouttheexperiments．TbetestfunguswasgrownonPDAs】antsat250C払r7叩  
10days．Thehyphasuspensionwaspreparedbyadding5mlofs電eri重izeddeionizedwatertotheslant，  
lb）lo＼＼′Cd b）・StillLinglhesurrzICeOrm）ICCliこl】111ilt＼＼TithとIStCllilizcd r）lヱItinumloop．Toこ1”ow theru．1guSIo  

ぬrmco王1idia，0．51ⅥgOrtheabovebyphasuspensionl閥SaddedtotheV血8jt血e－agarmedium（Ⅴ…8juice，  
250mI；C，CO：，3g；dcionizcd≠・こItCr，750nl／；ilgLIT’．15g）in PctT・idishesこI11（1e叩andcd ull汀o‖11］），川1thc  

mcdiumsurfhcc，rOIIo＼＼′CdbylheincubLItion乙It25し’Cror5da〉′S．Tenm／orsle【▲ilized、、・こIter、、′CrCilddedto  

themediumandthemycelialmatwasstirredwithabrushtoreleaseconidia．Thecorlidiumsuspensionwas  
preparedbythefiitrationoftheabovesuspensionofconidiaandhyphaewith3sheetsofcheeseclothto  
CliminとIterragnlCtltCdh）・Philel、romthcsuspcnsion．ThedctlSityorcoIlidiこIjnthesuspcnsio一＝、・・ilSildjustcd  

atapproximately4×10¢conidia／m～witbsteril羞zedwateL  

T慢tehemieal：柑P of紐Chnica‡grade（KumiaiChemicals，95％purity）wasusedin tbisstudy．柑p，  
acetoneandTⅥ′een20Ⅵ′eremixedatthev（〉1umeratioor6：5：1topreparetbe50％IBPs毛OCksolution．  
ScleetioT10fttlCIBP－tO］cran（isohtc：To attcnlr）tlo obtainlhelBP－1oIcmntisohte．prol（叩111StS＼＼′CrC  

prepared汁omhypbaeofthep2isolatebyelⅥployingthemethodorKobayashig′α′3）．Theprotopiast  
suspensionwasadjustedtoincludeapproximately4×105protopiasts／mJ，andO．1m～orthesuspensionwas  

ilddcdtoPDAincludi11g10ppmtBPandO．6M KClin PctI‘idishcs、the11CXP乙＝dedonthcsu汀ilCC＼Vithil  
StCrilizcd glasslo（1．＾I、teIllhcIO－dこIyincub乙11jollilt25ロC，m）JCCli乙IleoIonics、、′11ich hud origitlこItCdi、．－OIll  

iso）iltCd，Singlel）l・O10PlilStS VVere tranSf七1・rCd onto PDAincluding noIBP．ThelBP tolerance or thc  

respectiveisolatesⅥ′aSteStedintermsorcolonydiameter，dryweightorInyCeliaandconidiumgermiIlation  
inthepresenceofvariouscorlCentrationsofIBP，aSdescribedbelow．   

El・alllatioI10†IIlelBPseIISiIil・iけOrteStisohles：  

i）CoIonydiantcter．TheisolこItCS Or PユこInd PTS3（ltnlBP－tO）crilnliso）iltC nS（lescribcd be】ow）＼＼′CtlC  

grownonPDAat25OCfbr8days．Mycelialdiscsof6mmdiameterwereobtained鉦omtherna柑Inal  
regionorthccoIonyoI、thc rcspccti＼・・eisoliltCS、こI11dl）1ilCed eilCh onlhcccntcr orPDA mcdiumincluding  

O，2，4，10，200r40ppm柑p．Thecolonydiameterwasmeasuredevery2daysa魚erthe start orincuba－  
tionat250C．  

ij）DrylYeiglltOr）nyCIcia．Thchyl）hこISuSPenSionortllCreSPCCli＼′CisolこIteSPrCPill－edllSilbo、℃、、，ilSaddcd  

lo】00m／Vogc‖iquidmcdiumin200nl／tlこISksilll（1incubとIledonilrOtilryShakerat25でrot14Shr．Snlと111  

CO）onjesorlcsstha111111mdiameter＼＼′C［■eCOllected＼＼∫illlilmicropipetlcnndl■eSuSl〕CndedinVogc）mcdium．  

Onchillrm／orthccoIonysuspcnsion＼＼′とISaddcdto10mIorVogclmediuminしsll叩Cdgl乙ISSlubcsandlBP  
WaSaddedtotheincubationmixtureata魚nalconce‡ltratioIlOrO，1，2，4，10and20ppmatthestartor  
iIICul）ation．A魚erthe24and48hrincubationonareclprOCalshakerat25PC，myCeliaintherespeclive  
gl；1SSlubcs＼＼′el・CeOllected＼＼′ilhglilSSliltcrs，こ1nddI■jcdilt65て1br12llr．Subse（luentl〉′1hcdr〉・・＼＼心ghtor  

myceliawasdetermined．  

ii蛋）Collidiumgerminationandappressorium鮫Irmatiom．piecesoダ柚erpaper，1×1cm2，Wereimmersedin  

O，5，10，200r50ppm‡Bpsolution．EachorthemwasplacedonawatcIlglassinamoisもPetridish．Å  
Cell叩llaIICShccし1）くIcmこ，＼＼・・hichhadlbcenboiIedprevious】yindeionized、、′こIter、thcI－dried，WaSt）1こICe〔lon  

tllCrCSPCCli＼∫el）icccso川11crpこIPCr．Thecotlidiumsu叩CnSion≠・LISSPrこIyCdovct■thcccllopllilnCSlleCtS乙I11（1  

incubatedinmoistpetridish¢Sat250Cfbr24わ㌻．Thera捷SOrgermination，appreSSOriumfbrmatio王1and  
とIPPl・CSSOl■iuml）igmc11tとItion、、′erCdcternlincdb〉！1ightmicroscop）luSinglhcroIlo、Vingcquutions・   
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No．orgerminatedconidia  
×100（％）  Cく）nidiumger王ninationrate＝＝   

TotalNo．orco一隻idia  

No．ofappressoぬ  
appressoriumねrmationrate＝瀧  ×100（％）  Orger王Ⅵinatedco11idia  

No．orpiglⅥentedappressoria  
×100（％）   appressoriunlP唱1Ⅵentation rate＝＝  

No，Ofappressoria observed  

lミITcelsorthctimiLlgOrlBP（reatmentsontltemydcii）lgroIYth：1nordel■10eXPloresomcortllCPilL’ilnlelers  

OrlllelBPdl℃ctsonthcnl）・CCliこIlg［－0＼＼1h、］t】P＼＼∫こIS；lddcdtothcitlCubとItiollmixlul■Cduringshaki11gCullureat  

a伽alconcerltrationorlOppmevery24ilrartertheons¢tOrincubatioJlチaSShowninFig．1．A托erthe  

tota196hrincubatiorl，myCeliawerecollected and thier dry weight was determined as described above，  

Jn LlnOlht：rCXPerimcnlthc111yCeliこ＝＼∫erC grO＼Vnin＼／ogel】iquid111CdiumincludinglOppnllBP rorinitjal  

PCl’iodsorO．5－4．OhrこIrtet．111Cく〕nSC10ri11CubこItiono11こIrOtこ11－yShilker．ÅrtcrthcpctliodsorinitiultreatmeIlt，  

growingmyceliawereco11ectedbycentrifugationat x400gusing丘eshVogelliquidmedium to eliminate  

lBPnl0日lthemycclill．＾ncrtllい＼′ilShing＼＼′ilStlCPCi11c（川1rCetimcs、thc＼＼′holenl）・CeliとlⅥ′CrCreSuSPCndcdin  

4mIorrrcsh Vogetliqt）id mediunl，こIndO．5Tll／orlhissuspcnsion＼＼′こISa〔1dcdlo5nl［Vogc）111ediumin L－  

Shapedglasstubes，ね1lowedbyincubationat250Cforafurther240r48hr．Thedryweightofmycelium  

wasdeterlⅥinedasabove．  

distance from  
CO［onY Center  

O3 9152127mm  

time after onset ofincubation  
24  48  72  96 hr  

COnt  

a  

b  

C   

d  

duration of non－1BP－treatment  

＝duration of LBP－treatment  
† time ofinitiation of］BP  
treatment   

Fi臥1．Timillg Orinitiation or theI羞P treatment  

dul●ir唱Cullureorタ．βJツZαどisolateP2inVogel  

量iqもIidnledium．  

Fig．2，Åschematic軸ur80rSamPliれgmyCe】ia】discs  
Or Various agesたom a colony or theIBP－  
SenSitiveisolaほOrタ．0けg〟どぶrOWingonpotato－  

dextrose－agarmed主unl．  

ScnsitilIityorlllyeC］iilOt－l・三IriousagcstolllP：l110t・dctltOllnddin七Ⅰ・CtlCCSin thcsensili＼′ityormyccIiこ10r  

Various ages to柑p，myCelialdiscs or6mm diameterwereobtained舘orn thece王1tertOmargぬortbe  

mycelialcoIonyorP2，aSShowniIIFig．2．TberespectivediscswereplacedollPDÅincludingO，100r  

20ppm柑Pandincubatedat25OCfor10days．Onthe5thandlOthdays，thediameterofcolonydevelq  

OPingrromthcdisい＼・・ilSmeaSurCd．   
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汲esl11ts   

Selectiol10rttlelBP－tOrela11tisolilte  

Severalcolonieswhichbado碩nated舘omsln8鹿protopiasts grew onl）DAincludinglOppm‡蓋p．  
However，Onlyoneisolate触med乱bundantconidiaonV鵬8juicかagarnleditlm，Simiは勇yasp2．Varぬus  

Visiblecharactersoritscolonysuchascolorandgrowth】■a絶WerealI5imぬrtothoseorP2．Moreover，this  
isoはteshowedasimilarpatboge涙citytoaricecuはvar，Jukkoku，aSP2．Whilemyceiiaorthisisolatewere  
transf6rredontofreshPDArepeatedly，tWentytimes，theabovecharactersofthisisolatewerenotchanged  
atall・As伽aswetestedinl如1aboratory，tbisisolatewasdi恥rent鉦omP20混yhthe柑P－tOierance．  
Someofthedatashowingsuchdi飴rencesbetweentwoisolatesareshownbelow．Thus，thissiolatewas  
designatedasPT83andusedinthepresentstudy・二However，itisnotcertainwbet鮎rpT83isatypeor  
相野－tOlerantstrainwbicbcausesaseriousproblembys‡10、Ⅴ摘gtbelBptole】・anCeatthe鮎Idlevels，Since  
Wehavenotdoneany鮎1dtes℃orPT83．   

0  2 ¢ ＄ 用day  O  2 6 810 

in。ba如n輌  i。。。血血e day  

Fig・3・E飢㌍t OrVarious conce如rations or柑p ommyce壬ia王growthorthe柑P－SenS最veiso払te】チ2  
（A）and‡BP－tOIerantisolate】）T83（B）orタ．0けヱαgOnpOtatO－dextrose－agarmedium．  
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0  24  48hr O  

incubation time  

24  48hr  

incubation time  

Fig・4．E馳ct orvariousconce血a臼ons or柑pomdrywejg如orthe‡蓋p・SenS呈tiveiso】ate〉p2（Å）  
and用P・tOlera－1tisolatepT83（督）orダ．叩ZαeinVoge‖桓uidmeditlm．   
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E恥e†ol－1tlPonmyeeLia］groll・tlln［1deonidiumgernljnntion  

Increaseofcolonydiameterofiso重ateP2wasremarkablya飴ctedby4andlOppmoflBPandwas  
perfbct重ystlPpreSSedat40ppm（Fig．3A）．Ontheotherhand，myCelialgrowthofPT83intermsofcoIony  
di乙Imeter≠・ilSIIOtPrOminenll〉・atl七ctc（linthepT・eSCl－CeOl、2－－40ppmlt3P（Fig・3B）l   

WllenthelBpef托ctonmycelialgrowthwasevaluatedintermsordryⅥ′dghtthegrowtborP2wasddayed  
by4ppm柑Pandinhibitedby2Oppmperfbctly，WhilethatofPT83wasnota蝕ctedevenby20ppm  
（Fig．4Å，迅）．   

E能ctsoデ柑Poncoindjumgermi点ati抑Orp2becamegreaterwi血theincreasedconcentrationsorIBP，  
1ead主ngtothe・pe虚ct圭nhibitionat50ppm（Fi払5A）．Tbeappressoriumformationwasinhibitedperfbctly  
inthepresenceor5ppm柑p．‡ncontrastto】）2，theconidiumgermin乱tionorpT83wasnota蝕ctedby  
50ppm・However，tileappreSSOrjum托汀1Ⅵatjonwasremarkablysuppユ岬eSSedat50ppmandappressorium  
p短meIltationat20ppm（F；g．5B）．  
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Eヨa農芸認m  

磯姦a簑㌫  
0  24  48  72  96hr  

incubation time  

Fig．6．E馳ct or timlng Or t¢rminallOppmIBp  

treatmenton血yweig王1tOrmyCeIiaortbeIBP－  

sensitiveiso置ate p20rタ．βJツZβg grOWir唱王n  

Vogc11iquid mediulll．Fol■alhl－Ough d，SCC  

Fi払1．  

0（1  0 8 0   

5   10   20  
113P concenrration 
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0    5   10   20   50 PPm  

lBP concenl：ration  

Fig．5．Ⅰ三枇ctl〕rlBP oIICOnidiしInlgCt－Illi11alion，  

appressoriumformationandappressoriumplg－  

－－1eIltこIlio】10t、111elBP－SenSitivcisolatc Pユ（A）  

こIndlliP－101eT－ilnlisolntePT83（B）or P．（）［．1・＝（7C  

Onnitroc（：1lt1lose創ms．  

0  24  48hr  
incubation time  

Fig．7．t：ntct oftinlir唱0＝nitial10pp【111BPlreat－  

JllCnlor＼・こIrious duralions roITo＼VCd byin－  

cubationinVogclligllid mediumincludingno  

IBpondry購i妻板ormycliaortheIBア・SenSitive  

isoIatep20rタ．0けgαg．   
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E恥c（SOfthctimingoflBPtrcatmcntsontllCnlyeClhlgroIYtll   

WbenyoungmyceIiaⅥ′eretreatedⅥ′ithlOppmIBp鉦omthestartorincubation，theirdryw¢ightdidnot  
jncreilSClltこl】1durillgthc96hl・incubこ11ion（Fig．61．Whenthc）BPtreatnlCnt＼＼′ilSiniliこ11ed24hll㌦lcl・thc  

OnSetOrincubation，th¢increaseordrywei度htwasdelayedbutrecoveredtothelev¢lorcomt柑Iby粥hr  
a鮎rtheonsetorincubation．Tlleincreaseordry＼VieghtlVaSnOta馳c総d，Wbenthe柑ptreatmentwas  
緑雨iatedat48brortherearter（Fi臥6）．   

TlleO．5－1義Ohriniぬ＝滋野treatmentdidnota飴ctthesubsequenti苅CreaSeOrdryl材eig】1t，Wililethe2hr  
treatmentprolongcdthclagphこISeOfgro≠・th（Fig．7）．Ontheothcrlland，thc4hrillitillllBPll・ealnlC11t  

Sul〕PreSSedtlleincrcaseordry＼VCighlrcmこIrknbJy（Fig．7）．   

SensitiYityofmyeeliaordi恥rentagestoIBp   

MyceliagrewsimぬrIy魚・OmallmyceliaidiscsorvariotlSageSint】1epreS8nCeOrlOppm柑PaswellasiII  
COntrOl（Fjg・8A，B）．However，thegrowthofonlymyceiiaobtainedn・Omthemarginoforig血alcolony  
WaSinhibitedperfbctlyirlthepreserlCeOf20ppmIBPbutthatofotherswasnot（Fig．8C）．  

5  10day O  

incubatiorltime  

5  10day  

jncubation time  

5  10day O  

incubation time  
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摘  要  

イネいもち病蘭ダγブイビ〟ねrgαぴけZαβCav，に及ぼす柑Pの影啓  

（Ⅰ）蘭叢に及ぼす影碑  

石崎 寛・小材一成・久舵 均  

ノウrfr〟′αrJα研ツZαgCav事の蘭叢に及ぼすほp（キクジンP）の影響を調べた。供拭蘭として柑P感受性の分離株  

p2及び耐性のPT83を用いた。常磐の－翳糸から調製したプロトプラストを10ppnl柑P含有のPDA培地に接種し，  

その上で仲良してきたコロニーを選抜して後者の株を得た。P2の蘭叢の伸長はPDA上及びVogel液体培地申でそ  

れぞれ40，20ppm柑Pによってほぼ完全に阻窃された。山方いずれの培地を用いてもPT83の薗叢の仲慮は40ppm  

存在下でも阻寒されなかった。セロファン股上のP2分生胞子の付潜器形成は5ppm柑Pで完全に阻窃されたが，  

PT83の付溶着詩形成は50ppmIBPでも完全には阻嚢されなかった。p2の若い菌糸を10ppmIBp含有液体培地で培  

発するとその後の菌体窓の増加は見られなかった。また，培養開始24時間後に王BPを添加すると，対数増殖翔の始  

まりが遅くなった。しかし，培沓開始後48時間以降に王BPを添加しても菌体窓の増加には全く影響が現われなかっ  

た。㌦方，P2の歯並を培養初期4時間のみ10pp111柑㌢で処理し，iBpを十分に洗浄した後に培養を続けると菌糸  

の伸長は顕著に抑制された。それ以下の短時間柑P処軍装では菌糸仲良に影響は現われなかった。次にj野面培地上で  

貌智するp2の歯登用緑部から中央部にかけて蔽楼6m王Ⅵ鱒歯並′押ヨ板をコルクボ∴十ラ朋で打ち抜き，それぞれ齢の  

異なる蘭叢小円板を稗た。これらを20ppm柑P含有の平面培地に移植して培餐したところ，歯滋周縁部から得た小  

円疾からのみ歯並の発達が認められなかった。以上の練来は，タ．βけg〝gに及ぼす柑Pの影轡は商務を構成する繭糸  

の齢に関係しており，若い繭糸ほ柑P感受性が著しく商いことを示唆している。   




