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Abstl・aぐt  

TherelationshipbetweerlthecotyledonareareducedbeわreorafteraninductivedarlくPeriodandits  

PllOtOPeriodicresponsewasexzlminedwithタカα沌gf由犯fJseedlings．   

PlantswithO・25－tOl－Cm2cotyIedon8rea軋〉Wered，Showil鳩almostthesamecriticallengthofdark  

Period，1lor12h，aSisthecasewithasingleintactcotyledon（about8．5cm2），butthe鮎ralresponseof  

Plantswithreducedco仁yledonareadidr10tincreasewithdarkperiodslongerthan14h，butitwas払r  

greaterperunitareathanthatwiththeintactcotyledons．Applicationofgibbere11inA3（GA：う）tothe  

PlumuleenhancedtllenOralresl）OnSebutthepromotionofGA：3inplantswithcotyledonareasmallerthanl  

cm2leveledoffwiththelongerdarkperiods．   
PlantswithO・12－Cm20rO・06・em2cotyledonsJifthelrPlumuleswereglVenGA：う，月oweredinresponse  

tooneortwocyclesof15－1－darkperiod・Whent）1antswithlargercotyledonsthal－0・12cm2wereexposed  

toseverainun油erofinductivedarkperiodバ1umbero川owersincreased．   

Thetloralresponseofplantswhosecotyledonswerercducedtol－Cm2areabeibre12－tO14－hdark  

Periodstookplacebyabout2hearlierthanthatofplantswhosccotyledonswerereducedtol－Cm2a鮎rthe  

darkperiod．   

Thesedatarevealsome；lSPeCtSOfthegenerationofthetloralstimulusinthecotyledon，eSPeCiallyin  

rela症）n tOitsare乱  

Ⅰ（eywoI－（ls：Cotyledonarea・GAこ～・Pi10tOperiodic鮎wering・グ加納抽お  

Ⅰ．Intr（）du（：tiorl   

FlowerlngOfphotoperiodicallysensitiveplantsdependsonthedayornightlengthtowhichleavesaTe  
exposed，Whether鮎werlngSiteissubjectedtoinductiveconditionsornot－ Thiswas鮎stshownbyKnottwith  

SPinach8）andthenbyChailakhyanwithChrysanihemummor的Iium2）．sincethen，Similarphenomenawere  

加ndil－manyOthershorトdayplantssuchas助”肋f脚i3），dil14）andGわ，どわ7gl）．In助紹鋸批椚，ayOungdeveloplng  

leafoflto2cm2inareacouldnotinduceto鮎werbutamaximumresponsewasobtainedwiththehalfexpanded  

leaP）・However，Only2cm20famatureleafwaseffectivetocause鮎wering3）．InPharbitis5）andPerilia15・17）  

1cm2areacutoutfromaslnglefbliageleafcouldinduceto鮎werwhensubjectedtoseveraldarkperiods．So  

ぬrasweknow，however・nOeXPerimentalevidencehasbeenshownastothefloweringresponsewithsma11er  

leafareatl－anlcm2inthoseshorトdayp】ants．  

AcceptedSeptember22，1992  

′misstudywasprescntedattheArmualMeetingoftheBotanicalSocictyofJal）an，Nara，Scptember，1992．   
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Ontheotherhand，Pha？i）iEisseedlingswithfuilyexpandedcotyledonsrespondedstronglytoasingledark  

period13），reSuitinginnowering．Theapplicationofgibbere11inA3（GA3）totheshootapexbeforegivingthe  

jndue如edarkperiodenhanced鮎weringll）．Thehjghlevelsofendoger10uSbioassayablegibberellins（GAs）in  

expandingcotyledonsofPharbitisseedlingslO）suggesttheirinvolvementinphotoperiodicfloweringofth主s  

plants．  

fnthepresentexperiments，WeStudiedthe8oweringresponseofPharbiiisnilseedlingsw鮎acotyiedon  

reducedtosmalierareathanlcm2todifferentinductivedarl（PeriodsandtotheexogenousGAこ1aPPliedtothe  

plumule．  

ⅠⅠ．Mater払Isand Metl10ds  

SeedsofPharbitisnilChoisy，CV．Violet，WeretreatedwithconcentratedH2SO4for40minandthenwashed  

thoroughlylnrunnlngWaterfor20h．Theywerethenaliowedtosproutぬr20honmoistsandinapetridishat  

250c．Germina血gseedswerep加tedirlaClaypot免iledwithmixtureofperliteandvermiculite（1：1v／v）．  

TheseedlingsweregrownundercontirluOuSlightofday－1ightnuorescentlamps（80FLmOlm仙2sec血1pAR）at28  

±10c．Fourdayslater，Onlyasinglecotyledon（about8．5cm2）withthelongerpetiolewasretained，theother  

onebeingrernoved暮‡twascutwithaJeafpurlChsoastoreducetovariousareasrarlg！ng鉦omO・O6toIcm2jn  

theぬrmofeithersquareorrectangleatthebasalportionofthecotyledon．Theywereexposedtoaninductive  

darkperiodofllto16hat280cinmostexperiments．Nodetectableincreaseintheareaofthecotyledonwas  

foundduringthedarkperiod．Afterthedarkperiodtheseedlingsweregrownundercontinuous軌10reSCent  

lightat200cforaweektoallowmaximum鮎ralevocationattheapex，7・12）andthentransferredto280cuntil  

dissectionforcountingthenumberoftlowers．Theplantswereappliedwithtapwaterdailyandwithnutrient  

SOlutionthreetimesaweek．AnaqueoussolutionofGA3WithO．05％（Ⅴ／v）Tween－80wasappliedtothe  

Plumule（0，25／増GA3／plumule〉throughaglasscapilIarytubeimmediateiybeforetheinductivedarkperiod．  

Controlplantswereappl主eddistiliedwatercontainingTween－80．Eachgroupwasconsistedoftwoorthree  

POtSwith14to21plantsineach，andnoweringresponseisshownasthemeannumberofflowersperplant±the  

standard error一  

ⅠⅠⅠ．Results   

l，C（砂おゐ乃－α柁α刑αタゆぴJαぬ乃∂ゆ柁娩g血戒♪gγわd   

hapreliminaryexperiment，the鮎weringresponseofplantswitheitherasingleorapairofcotyledonseach  

ofwhichwasreducedtoIcm2wascomparedwiththatofplantswithasingleorapairofintactcotyledons・As  

seeninFig．1，thenumberofintactcotyledonshadlittleeHectonthenumberofaowersforanygivenlengthof  

darkperiod．Asingleintactcotyledonwasfu11yeffectivetoinducenoweringofaxillarybudsfromthethirdnode  

totheterrrlinalbudofthemainshootafterexposureto14to20hdarkperiods．Similartrendinnowenng  

responseofzIPalrOfcotyledonswasfound・Thereductionofcotyledonareatolor2cm2causedtoa  

considerabledecreaseinaowering．Darkperiodslongerthan14hdid110tincreasethenumberof鮎wersper  

l）laIlt．   

Inafurtherexperiment，Onlyasmglecotyledonwithalongerpetiolewasusedandtheotheronewas  

removed．Theremainingsinglecotyledonwasreducedtovarioussmaliareasandtheplumulewastreatedwith   
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Fig．l．F！oweri喝Orタカαγみfぬwitlla Si喝1eintact  

cotyまeぬ1（8－5clⅥ2）（0）or a pair o川1e  

COtyledons（◎），andthatwitllaSi頑e（□）or  

a pair（恩）ofcotyledonsreduced toIcm2  

each，WhenexposedtodifkrentlengtllSOf  
aniIlductivedarkperiod．  

11†2 13 1ム 15 †6 17 18 19 20  
日oursofdarkp¢riod   

eitherGA30rdistilledwaterlThentheseediingswereexposedtovariousdurationsofdarkperiod．AssllOWn  

inFig・2，theplantswiththesma11cotyledonarea鮎wereda鮎rllor12hofdarkperiod，beingacriticallength  

O用－edar重く搾riod・王lowever，Wiぬthedarkpedodiongerthan13hthepiantswit】1Smallerco珂edollareaS  

PrOducedalessnumbero用owers，andfurtherlengtheningthedarkperiodscouldnotincreasethenumberof  

触wers・GA3apPlicationtopiumulesoftheplantswithlcm2cotyledonsresultedinasmuci用owerlngaSthe  

COntrOIplantswith8▲5cm2intactcotyledonsandinbothplantsthenumbero用owerswasdependentonthe  

lengthofthedarkperiod・However，thepromotiol－Of鮎weringbyGA3inplantswithcotyledonareasreduced  

tolessthanO・5cm2leveledoffwithlengtheningthedarkperiods．   

AsinglecotyledonwasreducedtoanareaassmailasO・06cm2，andtheplumulewastreatedwitheither  

GA30rdistilledwater・Theseplantswerethenexposedtovariouscyclesof15－hdarkperiodand9－hlight  

period・TheresultsareshowninFig・3・Ingeneral，theplantsexposedtomoreinductivecyclesproduced  

morenumbero川owers，andGA3apPlicationpromoted鮎werproductionlWhenplantswithO．12－Cm2  

COtyledonareaweretreatedwithGA3，they魚owerdinresponsetoonlyonedarkperiodandthosewithO．06－Cm2  

鮎weredaftertwoinductivecycles，iftreatedwithGA3・However，withoutGA3aPPlicationthelattersdidnot  
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11 12  13  1ろ  15  16  
日o〕rS Of dark p色riod  

Fig・2・FlowerIng OfÅ毎血流 with a slndeintact  
COtyiedon（◎）orwithreducedcoとyledonareaof  

l－（n），0ふ（○），0，25－（△），OrO－（0）c‡Ⅵ2，Wllell  

exposedtodi鮎re11t】e】1gぬsofaninductivedark  

Period．PlulTlulewaseit王1ertreatedwittl（－…・・）  

OrWitl10utGA：i（－）．  

1  2  3  ム  
Numbersofほhdarkpそ「iod  

Fig・3－ Floweril－g Of∫愉Ⅳ鋸ぬ witl－ a Singlei】1taCt  

COtyledon（◎）orwithreducedcotyledonareaof  

l－（ロ），0ふ（○），0．25－（△），0．12・（軌0．06－（Å）  

OrO－（0）cm2，Whene叩OSedとOdi馳・entllull弛ers  

Or15一重－illductive dark perio（ls．P山mule was  

eithertreated融thト…）orwithoutGA：う（－）．   
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floweratalleveniffourinductivecycleswereglVen．   

2．Cゆ励油川撒…帽頑融成㈹¢肋Ⅷ断血液押流   

InonegroupofseedlingstheircotyledonswerereducedtoIcm2immediatelybeforedarkperiodsofllto  
16h．lnal10thergroupthecotyledonswereeitherreducedtoIcm20rremOVedimmediatelyafterthed…lrk  
periodsor4hafter16・hdarkperiod・ThepiumulesofonegroupofplantsweretreatedwithGA3befdrethe  
darkperiods・The負oweringresponsesoftheseplantsareshowninFig・4・WhetherornotGA：∋WaSapPlied・  

0Ver12to14hdarkperiodsthenoweringresponseofplantswithlcm2cotyledonreducedbeforethedark  
periodoccurredwithabout2－hshorterdarkperiodsthanthosereducedafterthedarkperiods・Inaddition7the  
plantswithoutGA3鮎weredwhentheirintactcotyledonwasremovedafter14hdarkperiod，Whilethosetreated  

withGA3鮎）Wereda托er13hdarkperiod・  

Fiきぎ．Jl．F】owering of f，ゐαナ蔀ぬwitIlintact（◎）or  

witIlreducedcotyledonareaofl－Cm2（口），  

＼VlleIleXPOSed to difkre11tle11がllS Of an  

inductivedarkperiod（11tol鋸1）．Attlle  

endofthedarkperiodsor4haftera16－h  
darkperiod（20×），tlleintacとCOtyledonⅥ7aS  

reduced toIcm2（掛）or removed（△）．  

Plunlule was eitller treated witll（・……）or  

WithoutGA3（－）．  
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ⅠⅤ．Ⅰ）iscussi（）n   

Overawiderangeofdarkperiods，thenumberofintactcotyledonhadalittleornorelationtotheproduction  
ofnowersinPharbitisseedlings（Fig11）・Similarresultshavebeenshownalsoinotherreports・14・16）These  

showthatfloralstimulusfromasingleintactcotyledonexposedto14－tO16－hdarkperiod主ssu抗cienttocause  

nowerlnglnallaxil】arybudsandthe terminalbudonthemainshootofPharbitisseedlings・K頑raiand  

Imamura9）reportedthattloweringinPharbiiisseedlingswithasingleintactcotyledonwasmuchlessthanin  
thosewithapalrOfthecotyledons・However，WeCannOtCOmParethepresentresultswiththeirdata，because  

undertheirexperimentaicond主tionsplantgrowthwasveryslow；thenodebearingthefirstflowerbudonthe  

mainshootdidnotsogreatiyadvancewithageasitdidinthepresentexperimentalcondition・   

Floweringofplantswithasingleorapairofcotyledonswhoseareawasreducedtoトcm2eacl－WaSmuCh  

lessthanthatwitllaSingleintactcotyledon，butitwassti11ねrgreaterifbasedonullitarea（Fig・2）・Imamura  

andTakimoto5）alsofoundthatasmalIareacutfromfoli；lgeleafofPhali）itisplantswasmoreeffectiveforfiower  

inductionthanexpectedfromtheleafarealEvenplantswithcotyledonsassmaliasO・25cm2鮎weredunder  

a主mostthesamecritica王darkperiodastheplantswithintactcotyledonsoffullsize，althoughfariess蔦owerswere  

forrnedandtheirnumberdidnotincreasewiththeincreaseinlengthofthedarlくPeriods（Figs．1and2）．This  

suggeststhatstartlngtimeoftheRoralstimulusgenerationinthecotyledonsisnota馳ctedbytheirsize・but   
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tileirpotentjalmag11itudeis】i11－itedinasl－1ai】area・Theapplicationsofsucrose（1to6％），Variousaminoacids，  

Vitamins，andmincraistoboththecotyledonsreducedtosmaliareaarldtheplumuledidnotaffecttk）Wering（data  

notshown），Whichsuggeststhattheshortageofthesenutrientsdonotlimitthe鮎ralprocessesinthecotyledon  

orattheal）eX．Incidentally，ethrel（0．15tol．5flg）appliedtothebasalportionofcotylcdoneitherbeforeor  

油ertheinductivedarkperioddidnotaffect鮎wering（datanotshown）．Thismeansthattloweringofthep】ants  

Withcotyledonscuttosmallareaisnotaffectedbyendogenousethyleneevenifitisreleasedfromthecutsuぬce  

Ofthecotyledon．   

ApplicationofGA3tOtheplumuleincreasedthenumbero用owersintheplantswithcotyledonreducedin  

area．Inhct，PlantswithcotyledonsreducedtoIcm2formedsomanyflowersasthosewithintactcotyledons，  

ifGA‥3WaSaPPtiedtotheplumule（Figs．3and4）．Thiscouldmeanthattheprincipalstimulusgeneratedina  

l－Cm2cotyledonissu琉cienttocausethesameleveloffioweringasasingIeintacteotyledon，ifanotherたICtOrS  

SuChasGAsaresuppliedtotheapex，   
P】antswithcotyledonsassma11asO・12andO・06cm2floweredafteroneortwoinductivecycles，ifGA3WaS  

appljedtotheplumule（Fig．3）．GA3itselfactsnotonthecotyledonbutontheshootapex，aSShownby  

Ogawall）．Thus，thepresentdata（Fig．3）indicatethatthesecotyledonsreducedtoO．12toO．06crn2areable  

togenerate鮎ralstimulusinresponsetothedarkperiodandtocauseRowerinitiationattheapexincooperation  

WithGA3aCtion．Thedataalsoshowthatthecotyledonsreducedtoverysma11areacangeneratetheaoral  

Stimuluswiththerepetitionofinductivecyclesandthestimuluscanactadditivelyontheapex．   

CuttingcotyledonstoIcm2beforethedarlくPeriodresultedingreaterRoweringthanthatattheendof  

darknessof12to14h（Fig．4）．Bythetimeof13－Or14－hdarkperiodsthefloralstimulushadnotmovedoutof  

theinducedcotyledo恥aSisindicatedbythedataontheremovalo川1eCOtyiedonatdifferenttimes（Fig．4）．  

Thus，generationofthenoralstimulusinthecotyledonreducedinareabe払rethedarkperiodissupposedtobe  

promotedascomparedwithtllatintheintactcotyledon．1、llisideaisalsosupportedbytlledatathattlle  

generationofthe鮎ralstimuiusperunitareainanarrowedcotyIedonisgreaterthanthatofanintactcotyledon  

（Figs．1and2）．  
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アサガオの光周性花成誘導に及ぼす子葉面積とジベレリンA3の影響  

小 川 率 持  

三並大学生物嚢源学部   

アサガれ 晶司軋 Violetの捕種後4‡ヨ‡董lの幼植物の子葉を1放（約8．5c王Ⅵ2）にした後，その賂邸を仇0（icm2から  

1cm2の小面相のカ形㍍切り，花成誘馴普期における花成反応せ誹ペた。肘〝・部のグループほ，帽明用拍加勘こジベレリ  

ンA3の溶液を袖下して（GA。，0．25／jg／助罪），その彩管を経べた。   

0．25cn12から1cn12の子葉は1珂の121㈲閻晒灘に感応し花成が生じた。子紫面鞠が′トさくなるにつれて花成は減  

少した。また，小雨穐ぶした子葉の花成ほ日時闊以上の晒期で増加しなかった。GAこi処】ヨlとによって花成ほ増加＝′  

た。しかし，0．5cn12より′トさくした子葉でのG鶴による促進は，‖時閏以上の暗期で増加しなかった。これは小  

面相にした子葉での花成刺故の生成は，あるレベル以上は紳‖限されることを示唆している。しかし．これら小雨桔に  

した子葉の馴鋸ii杓当りの花成云竃牽遠洋効舅ミは，完全な子葉の場合より大であった。   

0，12cll12と0．0（icm2にした】jr・楽は，幼狛こGA：jを処刑けると，l恒】およぴ2】那）ほ時l榊椚鋸こそれぞれ反応し  

て花成が≠iミじた。0．12cm2以上の子米でほ暗期桓‡致の増加】に伴い花成が増加した。1圃の暗期に反応して花成が生  

じる綬小の子葉盲獅隻は，0．0ボcm2から0．12cn12の閃であると思わガ1る。   

ほ時間から＝時間の暗期前に1cm2にした子葉の花成は，各暗虜攣潤後に1cm2にした場合より大であった。この  

ことば，噌瀾湖尻小酢裾こすると．暗期花成反応が完全子葉の場合に比べて促進されることをホl唆している。   




