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Abst暮・aet  

Flower】昭O一夕カα沌～ぬseedli王唱SWaS110tPreVentedbytlletreaとmentthateitherthem毎orveillSOrtlle  

laminaofthecotyledonwascut5ustbeforeorafterglVlrlganinductivedarl（Period，Thissuggeststhatthe  

tloralstimtllusgeneratedinthecotyledonsiscapableofmovingthroughthemesophylicellson】y，Orthrough  

thev；lSCularbund】eso111y，anditsroutecanc量Iangequiclく1yirtheoccasioIlde王Ⅵands．   

Thefloweringrcsponseofp】antswithabasalha‡fcotyledonrelTlainedbyl．6cmhllenがIreaChcdthe  

maximum4hafterthcendofa14phinductivedarkperiod，butthatoftheplantswiththewhoJccotyledons  
removeddidthemaximum6hafterthedarkl）eriod－ Nodifferenceintlowermgwasfoundinplantswhose  

PetioIcofl．2cmlengthwascutatthetopandatthebase．Thissuggeststhattheflorals血ulusmovesat  

；lrateO＝）・8cm／110ralittleねsterintlleCOtyled叫；lndth；ltitmoves quickiyin軌epetiole．’1、主1e  

movementoftloralstimulusinthec（瑚edondidnotocctlratlOOc，butdidreadilyat15Oc．   

Plantsw氾一thepetioleincisedfrombothsidcs抒oweredasmuchasthosewithintactpctiole，Which  

SuggeStSthatthefloralstimuluscouldmovethroughasmallnumberofce11sremainedil血Ctattheincised  

POrtiono用1ePetiole．  

Kcywords：Cotyledon・Movementoftloralstimtllus・Petiole・Pharbiiis  

Ⅰ．IntrodtlCtion  

Itiswellknownthattheleavesofmanyphotoperiodicplantsproduce鮎werlnghormonesortloralstimuliin  

responsetothelengthofdayandnight・Thesestlbstancesmovetotheshootapexwheretheystimu）ate  

nower咽7・】こ主）Efforts toisolate these hormones were made by applylng eXtraCtSた・om鮎werlng tO  

non－nOWerlngPlants，buttheyremainedtobealimitedsuccess・3・6・11）ThechemicalstrtlCtureOftheseagents  

a】1dtheirphysiologlCalfunctioninplanttissueareentirelyol）SCure．   

FioweringofPharbitisseedlingscouldbebroughtaboutbyasingleinducedcotyledon，8，1U，14）andtheflol・al  

Stimuluscouldarriveattheplumule16to20l－a鮎rthestartofthedarkperiod．5，9，i5116）   

UsingPharbiiisseed】ingswithasinglecotyledon，WeStudiedtheirtIoralresponseasaffectedbycuttingthe  

Veinsormesol）hylltissuesofthecotyledonandthedifferentpartsoftheinducedcotyledonatvarioustimesafter  

tloralinduction・Effectofincisingthepetiolewasalsoexamined・Infomationonthepatternofthenorai  

Stimulusmovementwithinthecotyledonandwithinthepetiolemightcontributetoknowaboutthenatureofthe  

蔦oralstimulusitself．  
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11．か1atel・i之lIsan（i脾Iet壬10（Is  

Pharbiiisnilseedlings，CV．Vio】et，WeregrOWnfor4daysafterplantingunderthesameconditionsas  

reportedpreviously即・Theonecotyledonwiththelongerpetiolewasusedfortheexperiments，andtheother  

onewasdetached．Withasmalirazorblade，thecuttirlgWaSITladeatdifferentsitesoftheprominentveinsof  

thecotyledonorthepartsoflalT血aremainlngtheveinsbeわreoraftervariouslengthsofaninductivedark  

period．In some experhT）entS thecotyledonwaspartlycutofftoleavethe one halforonefourthoftlle  

cotyiedonofbasaipart，Orthewhoiecotyledonwasdetachedatvarioustimesaftera14hindL王Ctivedarkperiod・  

Inotherexperimentsthecotyledonarypetiolewasincisedwitharazorbladefrombothsidetoabouthalfofits  

widthjustbeforeoraftertheinductivedarkperiod，butthistreatmentdidnotcausewiltingofthecotyledon・  

Afterthedarj（Perjodthep］arltSWeregrOWl－at20Ocforaweek，andthenkeptat280cfortwoweeksuntil  

恥weringwasassessedbydissection．Twoorthreepotswith14to21plantswereusedforeachexperimental  

lot．Theda亡aareshownasllleanSOfnumbero用owersperplallt：ヒthestandarderrorofttlemean．  

Ⅰ王Ⅰ．Re凱11ts   

∴Jニミ小ト・．・・・ざJ∫ご′∴・‥・こ∴・いふり‥・・′、√J′．・・ご′一い■．．、、●ご   

Two prmcIPallateraiveins diverge from midrib at thelower and t宣1e uPper pOint ofthe cotyiedon，  

respectively，thosebeingbyabout5mlTlaPart・ImmediateiybeforeaninductivedarkperiodthevehlSWereCut  

atvarioussitesofthecotyledon，aSShowninFig．トa．ThemidribwascutatthesideofdiverglngPOintof  

uppeトia仁eralvejnsortheo亡鹿rsideofdivergingpo血of王ower－1ateralvejns・Inadditio】＝℃CL血－gtl－emidrjbaと  

eachpoint，thelower王ateralveinsincludingthebasalmargmofcotyledonwerecut・Aftercuttingthemidriband  

theveinsatthelowerpoint，thecotyiedonsurfacewaslinedwithcellophanetapebetweenbothendsofthe  

5
／
J
つ
J
2
1
〇
 
 

一
U
D
一
d
 
」
巴
 
s
」
む
き
〇
一
－
－
O
 
d
N
 
 

二‾－－．‾ 丁 ∴ へl  
T ● O ▲ ．ゝ  

Fiば．l・il．Sllem飢icl）reSentation on the arrangement of  

】）rOminentveinsaIld血epositionorcuttillg（bold  

】j】】e）jnタカ〟畑〟ねcoty】edon．htact coty】eぬ1  

（郎，王ⅥidribcuりustbelowtlleuPperdivergence  

Oflateralveins（◎），nlidrib cutjust above tlle  

lowcrdivergence（C3），midribcutinthcupper  

portio11andlower－1ateralveinscut（A），nlidrib  

Cutinthelowerl）OrtionaIldkwer－tateralveins  

Ctlt（△）．  

11  12  13  1ろ  15  
日ours of d8rk period  

Fig．l・b．FlolVerl咽 reSPOIISe Of タメ才〟チ劇ぬ witlltlle  

COtyledo】1Cutits veins tovarious durationsof  

thedark】）eriod．Intactcotyledo】1（軌midrib  

Cutjustbelowtheupperdivergencc（◎），midrib  

Cutjustabovethelowerdivergence（0），midrib  
Cutintheupperl）OrtionandloweトIateralveins  

Cut（A），nlidrib cutin tllelower portion and  

loweト1ateralveinscut（△）．   
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CrOSSWisecutstopreventthecotyledonlaminafromhangingdown，AsshowninFig．1－b，110distinctdiffcrence  

Of80WerreSpOnSeWaSfoundbetweentheplantswi軌cotyledondisconnectedveinsandthosewithcotyledonof  

intactveins，althoughslightlyless鮎werlngWaSわundintheplantswhosemidribandlateralveinswerecutatthe  

lowerpoint．   

Ina血rtherexperimentthecotyledonlaminawascutalonganimaglnarylhletOOnehalforonefourthin  

COtyledonarea，takingcarenottocutthemidribandthelateralveins．ThecontroIcotyledonwascutoffalong  

thesameline（Fig・1－C）・AsseeninFig・トd，Cuttingthela111inadidnota鮎cttlowering．Floweringresponse  

OfthepIants，Whosecotyledonveinsorlaminawerecutimmediatelyafter12to16hinductivedarlくPeriod，WaS  

alsonearlythesamelevelasthatofcontroIplants（datanotshown）．  
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二‾：‾∴‥1－  
■      ●     ▲      O  

Fig．トc．SIlem；1ticpresentatio】10nSiteswlleret‡1eIamin；l  

WaSCutattlleuPPer（◎）orlowel・1ine（A川）Old  

liIle）witilrenlZlining 軌e veins ofタカβ戒め  

COtyledon．Intact cotyledon（摂）was ctlt Orr  

alor唱tlleuPper（0）orlowerli11e（△）．  

11  ほ 13 1ム  ほ 16 
Hours of dnrk PerFod  

l〔i措．1・d．Flower】Ilg reSPOnSe Of ダ如γ抽ね cotyledon  

W主10Selaminawascutattlleupl）er（◎）or】ower  

li】1e（A）wit】lremainiI唱the＼7eins to variotlS  

durationso＝王IedarlくPeriod．王ntactcotyledon  

（郎was cut o汀aiong tile uPper（（））orlower  

Iille（△）．  

二∴ 仁：い∴・＝・・丁目ご・Jニー汀′い‥・Jト！∫心ご吊二いf‥こ・．・さ‥∴・ノ．  

Variousportionsoftheinducedcotyledon（8．9士0．25cm2）werecutoffatvarioustimesaftera14hdark  

Period－ Areasofcotyledonremairledwere4▲9±0・15cm2（onehalf）and2Aj：0・1cm2（onefourth），eaChbeing  

l・6andO・8cminlength－ Wholecotyledonsoftheotherplantsweredetachedbycuttlngeitheratthetoporthe  

baseofthepetiolewhose王engthwasl．2±0．05cm（Fig．2～a）．AsseeninFig．2－b，remOValofonehalforthree  

quartersofanintactcotyledonareaattheendofthedarkperiodresultedinless鮎werproductioncomparlng  

Withplantswithanintactcotyledon・Thepartiairemovalofthecotyledonalsoresultedinless鮎werproduction  

COmParingwithplantswhosecotyledonswereremovedtothesameextentjustbe払rethedarkperiod．  

Defoliation・distalorproximalcuttingofthepetiole，attheendofthedarkperiodresultedinno鮎wering，Which  

indicatesthatthenoralstimulushadnotleftthecotyledonbythistime・Piantsrcmai血gonehalforonefourth  

Ofacotyledonhadmore鮎）WerSifcuttingtimewasdelayed・FlowerlngreSPOnSereaChedamaximumwhenthe  

timeofcuttingwasdelayedto18hh・omtheonsetofdarkness，andthenitleveledoff．Thenumbero用owers  

increasedrapidlywithdelayingoftimeofdefoliation，reaChirlgamaXimumat20h，andthenoweringlevelwas  

Slightlylowercomparingwiththatofplantswithcotyledonintact・Lessnumbero用owersproducedbythe   
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Irig．2ヰし Shematic presenと…ition on sites where a  

cotyledon o仁膏血励抽was cut ofr・駄oken  

linesindicate tlle；lreaSCutOfr．王ntactcotylet  

doll（田）wascuttoone－11alfcotyledo11（◎）パ0  

011e－fourt】1COtyledon（0），atthetoporpetiole  

（A）oratthe‡）；lSe（△）．  

8  2   ム  6    8   
日ours Gfter qlムh dnrk period  

Fig．2－b．Flowenng response of タカα沌ぬ with tIle  

COtyledon cut off at various times afterld、－h  

i11ductivc dark period（d；lrkened bar）．Intact  

COtyledo11（…退…），One・11alfcoty】edon cut be－  

ぬre（…◎…）ora鮎rtlledarkperiod（－◎－），  

011e－fourtllCOty】edoncutbefore（…0…）oraf・  

ter the dark pcriod（－0－），Whole cotyledon  

removed by cutting at the top of petiole  
（－A－）oratthebase（－△－）．  
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Fig．2・C．Flowerlng reSpOnSe Ofグゐαγゐざぬ 而th tl－e  
cotyledoncutoffaftervarioustimesatdifferent  
temperatures（1げ，1500r220c）a鮎rl右hin－  
ductive dark period（darkened bar）・Intact  

cotyiedo11ト個…），One－11alfc呵1edoncutbか  
fore（…◎…）ora托erdarlくperiod（－◎－），One・  

払urthc涙yledo11Cutbeた〉reト0…）orafterthe  

darkpe血d（－0－），WllOlecotyledonremoved  

bycuttingatthetopofpetiole（一息p）orat  

血ebase（－△－）．  
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Hours Qfter cLILh dQrk period  

removalofthecotyledonmightbeascribabietoashortageoftheaoralstimulustofomtheterminalflower，OrtO  

alackofanyothernecessaryfactorsfor鮎werproductionassuggestedbyKingeta王・4）and Ogawa8）・  

FlowerlngOfplantswhosecotyledonwasremovedatthetopandatthebaseofthepetiolewasquitethesame・   

Floralresponseasaifectedbycuttingoffapartofcotyledonatvarioustimesafter14hdarkperiodat  
differenttemperatures（100，15Cor22Oc）wasexamined（Fig．2・C）．AtlOOc，nOincreaseinfloweringresponse  

wasobservedinplantswithcotyledoncutpartially，andnoaoweringdidoccurinplantswithcotyledondetached  
evenifthetimeofcuttingordetachingwasdelayed†At150c，plantswhosecotyledonwaspatiallycut鮎wered  

tothesamedegreeasthoseat220c，butwithcomp王etecotyledonremovaltherewerefarfewerflowers・   
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3．朝敵川場ぬ加硬厄擁油粕別加地   

Inonegroupofplants，thecotyledonarypetiolewasincisedtoabotlthalfofitswidthbutthecotyledondid  

notwilt・Adropletofsapexudedfromtheincision・Insomeexperiments，a2mm2micasheetwasinserted  

intotheincision．Observationthroughamicroscoperevealedthata】argepartoftlleVaSCularbundleshadbeen  

Cut by theincision．In anothergroup，the petioie was foldeddownwitha nlPPer，keeplngln Placeuntil  

dissectionfortlowerlng．Theseplantswereexposedtovariousdurationsoftheinductivedarkperiod．These  

treatmentshadnoeffecton鮎wering（Fig．3）．Similarmanipulationjustafterthedarkperiodalsodidnotaffect  

theaowering（datanotshown）．  
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Fig．3．Floweringresponseorタメ7α㌢みggf5Withcoty】edollary  

petioleincisedfrombothsides（0）orfoldeddown  
with a nipper（軌 b祓）re t主Ie dark period of  

various durations．ControIplants hadintact  
co項edollaryl）etioまes（軌  

】1  12   13  14   15   
日ours of dGrk period  

王Ⅴ．Dis（：uSSi（）11   

Chailakhyanl〉concludedthatthenoraistimuiusmovesthroughmesophylltissuesoftheleafbladeinPerilla，  

becausenorma用owerlngOCCurredevenafterthebasalveinswerecut．Similarly，わrPharbitiscotyledons，  

Cuttingejthertheveinsor主amina汀把SOp王1yllallowedと0鮎werasmuchas主nplantswit王Ianintactcotyleぬl（Figs．  

1－bandl－d）・Ifthecutsweremadejustafterthedarkperiodatwhichtimethe鮎ralstimuluswassti11inthe  

COtyledon，nOWerlngWaSnOrmal・Thisindicatesthat鮎ralstimuliinthecotyledonscanrnoveeitherthrough  

mesophyllcellsonlyorthroughvascularbundlesonly，andthatthelrPathwaycanchangequicklyastheoccasion  

demands．   

Intheplantswhosecotyledonswerecutofftoahaifofthecotyledon，thetimerequired払rmaximal  

floweringwas18h，Whileinthosedefoliatedcompletelyitwas20h（Fig．2－b）．Floralstimulusfromtheapicaま  

halfofthecotyledonhadmovedadistanceofl．6cmtothebasalhalfwithin18h（within4haftera14hdark  

Period）・Then，thestil一一ulusmovedoutofthebasalhaifofthecotyledonwithinthenext2h．Thus，thespeed  

atwllichthe触ralstimulusmovedil用IeCOtyledoncouldbeestimatedasaboutO．8cm恥ormore，TlleSpeed  

Oft王1eStimulusmovemenとint王1eタカα沌gぬcotyleぬ1issimilarto臨まtilltheエロ～才珊1eafblade（ト2cm／ll），aS  

estimatedbyEvansandWardlaw2）・Becausethe鮎weringresponseofthePharbiiiscotyledoncutatthetopof  

Petioledidnotdifferfromthosecutatthebase（Fig．2－b），thespeedofthestimulusmovementinthepetiole  

mustbeasquickasthatinthestem，Wh主chwasestimatedbyTakebaandTakimoto12），andbyKingetal．4）tobe  

from35to60cm／h・Thiswouldexplainthereasonwhyenoughofthenoralstimulusgeneratedinanintact  

COtyledoncouldarriveattheplumulewithin40r6haftertheendofa14hinductivedarkperiod．   
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FlowerlngOfplantswithcotyledoncuttoonehalforonefourthatvarioustimesafter14hdarkperiodwas  
examinedusingplantswiththecotyledonwhosemidribandlateralveinswerecuta＝helowerpoint・and  

comparedwiththatofplantswithcotyledonintact・NodifferenceinpatternofRoweringwasfoundbetween  

thesetwokindsofpiants（datanotshown）．Thissuggeststhatcuttingtheveinsdoesnotintluenceonthespeed  

o用1emOVementOf80ralstimulusinthecotyledon．   

Zeevaart17）reportedthatexportofthefioralstimulusoutofthecotyledonwasretardedwhentheplants  
wereplacedatlowertemperatureafter鮎ralinduction・AtlOOc，nOincreasein触veringinplantswithpartially  

cしItCOtyledonandnoaoweringindefo】iatedpla11tSOCCurredevenwhel用－eCuttingtillleWaSde】ayed（Fig・2－C，  

1OO）．This suggests that the鮎ralstimulusis stationary within the cotyledon at thelow temperature・  

However，at150c鮎weringoftheplantswithpartiauycutcotyledonoccurrednearlytothesamedegreeasthat  

ofplantsplacedat22Ocbutitdidveryslightlyafterdefoliation（Fig・2－C，150vs・220）・Thissuggeststhatthe  

movementofthefloralstimulush・omthecotyledonintothepetioleismoresensitivetotemperaturethanthat  

W鮎intlleCOとyledon．   

MicroscoplCObservationontheincisedpetiolerevealedthataconsiderabieportionofthecortexand  
vascularbundlesincludingphloemhadbeendisconnected・However，thefloweringwasnotaffectedbythe  

incisionata主l（Fig．3）．Thisindicatesthatthetloralstimuluspassedwellthroughcellsremainingaroundthe  

incisedpartofthepctiole，andthestimuluscouldmovesmoothlythroughthefoldedl）Ortiol】Ofpetiole（Fig・3）・  

Furtherstudiesshouldconcentrateonthemechanismsofcell－tO－CellmovementofRoraIstimulusinthecotyledon  

andrapidtransportinthepetiole・  
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アサガオの花成刺激の子紫ならびに薬柄内の移動  

小 川 事 持  

三盆大学生物資源学部   

アサガオ，ぷ一棟Violetの幼植物の子葉を1枚にした後．花成誘埠噌期の紬附こ，葉脈を切断するか，あるいほ葉  

瓶以外の柴身を切断して，花成に対する駁撃を調べた。いずれの切僻も花成への影響は殆どなかった。また．暗期の  

濫後に行なったいずれの切断も，花成に郎儲しなかった。これらの結郷ま，子二掛軸こ生じた花成刺激は，それぞれの  

切桝によって葉肉親繊を，あるいは維管楽細腰沌移動することを示している。また，これらの移動舶絨瀾でほ，塩崎  

聞に変更が吋能であることを示唆している。  

14時間の誘導晒期後1子機の基捌＝．6cnlの反さを残して切断した場合の花成は，婚期後4時澗で‡縁捌こなった  

が，金子報を切断した場合の花成は．6時岡で撤商になった。また，1．2cnl長さの子葉柄の先端と基部での子葉切  

断は花成反応に殆ど差がなかった。この実験結果は，花成刺激ほ，子葉内を0．8cm／将l軋あるいはそれより少し速  

い速度で移動し，葉柄内は非・附こ速い速度で移動することを示唆している。100cでは，花成刺激は，子葉l句を殆ど  

移動しなかった。ほOcでは，子葉l句を正常に移動するが，葉柄胚への移入が抑制された。   

葉柄を両側から切り込みをつけても，花成に殆ど影響しなかった。これは花成刺激が，切り込み而に僅かに残って  

いる裾寡の組織を容易に移動することを示唆している。   




