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Abstra（：t  

Cotyledonary axillary buds（cotyledonary buds／shoots）ofPharbよぬbecame visiblein3・day－Old  

Seedlings，andgrewrapidlyuntiltheseedliIl酢Were6daysold．′rllen，tlleirgrowthslowed．  

Floweringofthecotyledonarybudsreleasedfromplumuiardomin；lnCebyremovingtheplumulejust  
be払reaninductivedarkperiodwascomparedwiththatofthcplumulcintact（epicotylshoot）．  

FlowerlngOfthccotyledonarybudswasmainlydeterminedbystimultlSfrorntheirlducedcotyleくlonon  

thesameside．’rhefloweringofcaehofcotyledonarybudsatthebaseofapalrOfinducedcotyiedol】SWaS  

almostthesame．Flowerl11gOfcotyledonarybudsincreasedwithageoftheplanttoamaxirnumat60r7  
daysofagearldtherldecreasedgradtlally．rrhe鮎weringofeachcotyledonarybudwithc．necotylcdonat  

thislaterstagewasmuchgreatcrthanthatoftheplumulewithapairofcotyledons．  
When theplumules were rernovedatdiffcrenttimesdurirlga16・h darl（Period，自oweringofthe  

COtyledonarybudsdecreasedat6to20hafterthestartoft】1edarkperiod．  

Thedataarediscussedinrelationtoactionofthetloralstimulusfromtheinducedcotyledonatthe  
ShootapexofPharbiiisseedlingsandthcscllSitivityofapextothefloralstimulus．  

Kcywords：Cotyledonarybud・Floralstimulus・PhaYbitis・Plumu王e・Sensitivityof8PeX  

Ⅰ．Intl・Odu（：tioII  

TheleavesofshorトdayplantsrespondtothedurationofdarkperiodandgenerateaRoralstimulus．This  

Stimulusthenmovestotheshootapexwhereitcauses鮎werstoform・Theactivityofthisstimulusattheapex  

isin鮎encedbythephys主oIoglCalstateoftheapex3）andenvironmentalconditions，Particularlytemperature214）．  

The plumuはr apex of3－day・OldPharbitib seedlings can nowerin response to the Roralstimulus from  

jusトexpandedandinducedcotyledons・Themagnitudeofthisnoralresponsedecreasesasthecotyledons  

enlargewithincreasingage5）・DevelopmentofthecotyledonarybudsofPharbitisseedlingsisusuailyretarded  

astheplumuledevelopes，btltthebudsgrowoutimmediatelyaftertheplumuleisremoved．Kし郎aiand  

王mamural）reportedthatthecotyledonarybudsofPharbiiisseedlings80Weriftheyarefreedfrompiumular  

dominancebeforetheinductivedarkperiod．   

王nthepresentexperiments，WeStudiedthee鮎ctofdevelopmentalageofthecotyledonarybudsof  

Pharbiiisseedlingsontheir鮎ralresponseafterreleased魚・Omtheinhibitionofcorrelationgrowth，and鮎ral  

responseofthecoty王edonarybudswascomparedwiththatoftheplumule．  
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ⅠⅠ．】Ⅶaterialsand Methods   

Growingconditionswerethesameasdescribedpreviousiy（；）・SeediingsofPharbitisnilChoisy，CV・Violet  

weregrownundercontinuous・White】ightoftluorescentlamps（80fLmOlmW2sl00】）at280cbrvilriousdurations  

afterplanting（2to9days）unlessstatedotherwise．Lengthandleafnumberofp主umuleandcotyledonarybuds  

weremeasuredbyobservationoftheshootapICeSandthecotyledonaryaxilsunderabinocularmicroscope．  

Therewasusual王ycotyIedonarybudatthebaseofapalrOfcotyledons，tWObudsbeinglneaChplant．Butthe  

budwasrarelyabsentatthebaseofanyorleCOtyledon．Tomakethecotyledonarybudsilower，theplumule  

wasremovedwithasma11forcepsjustbeforeorafteraninductivedarkperiod，uSually16hlong．Afterthedark  

periodtheplantsweregrowninthecontinuouslightat20Ocforaweekandthenat280cuntiltheywere  

dissected．Eachgroupwasconsistedoftwoorthreepotswith14to21seedlingsぬreach．Floweringis  

Shownasthemeannumberoftlowers±thestandarderrorperonecotyledonarybud（cotyledonaryshoot）orone  

Plumule（epicotylshoot）．  

ⅠⅠⅠ．Results   

l．伽戚㊥嘲れ動地槻壷甜れ噛勉励明痛感  

DevelopmentalpatternsoftheplumuleandcotyledonarybudsareshowninFig．1，Thelengthofthe  

Plumuleincreasedgraduallyfor4days，andthenincreasedrapidly．Onenewieafbladeemergedeachday．  

Theprimordiaofthecotyledonarybudsweredetectabiebymicroscopyonthethirddayandtheirlengthandleaf  

numberincreaseduntilthep払ntswere6daysold，buttheirgrowths】owedsoon．  
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 Fig．1．Length（A，◎）and11ulllber of  

leaves（△，0）0川IePlumule（A，  

△）andco瑚edo11arybud（◎∴○）i11  

ダブ‡αγ捕吏ぶSeedlingsasafunctionor  

Planと三唱e．  

A9¢Of plants（days from pしanモing〉   

2．F／測，誼〃g〔再〃伸▼血汀叩・山〃J5   

The twocotyledonsofanindividualseedlinghavedifferentpetiolelengths．Theupperandwrapplng  

COtyledonintheseedhasthe shorterpetiole．However，therewasnosignincantdifferenceinareaofthe  

expandedheterocotyledons．ln7－day－Oldseedhngsexposedtoa16－hinductivedarkperiod，nOWenngOfeach  

OfthebudsatthebaseofapalrOfcotyledonsandflowerlngOfthebudatanyonecotyledonwiththeotherone   
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removed were examined．In tl扇s exl）eriment the nowerlng Ofthe plumule with a pairofcotyledons was  

COmParedalsotothatwithon主yaslnglecotyledon．TheseresultsareshowninTablel．FiowerlngOfeachof  

thecotyledonarybudswassimi1ar払rplantswithtwobudsandapairofcotyledons（B，lvs．s）．Therewasalso  

nod沼erencebetweenthefloweringofthecotyledonarybudsatapairofcotyledonsandthatatanysingle  

COtyledonwiththeotheroneremoved（Bvs．D，landF，S）．Floweringwasmuchlessinthecotyledonarybuds  

Wherethe adjacentcotyledonhadbeenremoved（D，SandF，l）．Floweringoftheplumulewithapairof  

cotyledons（A）wassimilartofloweringindegreewithoniyasinglecotyledon（C，E），aSdescribedpreviously6），  

althoughthisnoweringwaslessthan触weringofthecotyledonarybuds（shoots）withonlyasinglecotyledon．  

ThecotyledonaryshootswithaslngleorapairofcotyledonsweremuchshorterthantheepICOtyishootwitha  

Slnglecotyledon，WhichwasinturnshorterthantheepICOtylshootwithapalrOfcotyledons．However，the  

nowerlngOftheseshootswasnotsignincantlycorrelatedwiththeirshootlength，Itisobviouslynotcriticalfor  

RowerlngWhetherthecotyledonarybudisa＝11ebaseofacoty】edonwithlongerpetioleoratthatwithshorter  

One．In subsequent experiments the plumule was removedjust before aninductive dark period so that  

COtyledonarybudsatapairofcotyledonswouldflowerinresponseto stimulusfromtherespectiveinduced  

COtyledon．  

Tablcl．Floweringresponseofpltlmulc（A，C，E）andcotyledonarybuds（B，D，F）inPharbiiisscedlingsat7  
daysoldexposedtoa16hda沌period．J：longerpetiole．ざ：Shorterpetiole  

B  

E ぶ  

±0．2   
3．8a  4．7b 儲  

士0．3  ±0．3   

Shootle11が！1  Cm  46．0 ±3  5．2 4．2 士2 ±0．5   

E  

／  ∫   ぶ  

「薄 2．6C   D          F  済饉  庵十撼          J   ざ     3．6a   2．6C 4．3  ±0．3  ±0．3  ±0．2   士0．2 ±0．3  8．2   5．4  28．3   5．5  5．0  ±3   ニヒ3  士3  士0．5 ニと0．5   
Ⅹ：Meansk）1lowedbysamelettcrnotsignificantlydifkrentatP＝0．05basedonone－WayanalysISOfvariance．  

3．廟ざ〆〟ほ〆α乃ね   

Theplumuleof2－仁09－day－Oldseedlingswasremovedjustbeforeoraftera16－hinductivedarkperiodand  

thenorairesponseofcotyledonarybudswascomparedwiththatoftheplumuie・TheresultsareshowninFig．  

2・Cotyledonarybudsreleasedbeforethedarkperioddidnot鮎weruntiltheywere3daysold．Thereafter  

theirfloweringincreasedwiththeageofplantstoamaximumat60r7days，andthendecreasedgraduaIlyfor2  

moredays・Atallagesthe駄st80WerWaSalwaysformedonthe毘rstnodeofthecotyledonaryshoots．  

However・thepiumuleoftheplantsat2to4daysoldfloweredstrongly・Thereafterthefloweringdecresed，  

firstslowlyandthenrapidly・Nodeofthe蝕・St鮎werontheepicotylshootwasprogressively！ligher，uPtOthe  

SeVenthnodeintheolderplants・Thus，鮎weringofthecotyledonarybudsatthelaterstagethan5daysold  

WaSmuChgreaterthanthatoftheplumule・Whenthepiumulewasremovedafterthedarkperiod鮎werlngOf  

thecotyledonarybudsatauageswasmuchless．   
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Fig．3．Flowering resl）OnSe Of thel）lunlule（△）and  

COty】edonary bud（◎）removed the p】umulein7  

day－01dタカα沌よぬseedIingstovariousdurationsof  

a】1inductivedarkperiod．  

Fig．2．Flowering response of the plumule（△）and  
cotyledonarybud（◎，0）ofPharbitisseedlingsof  
variousagestoa16hdarkperiod，before（◎）or  
紙er（0）which the plumule was removed to  
exami11ethecotyledonarybudresponse・  

4．仇げrJ血〃ゴ〆J抽血J☆♪亡り・山〔J   

Effectofvariousdurationsofthedarkperiodon鮎weringofthecotyledonarybudsreleasedbe如ethedarlく  

periodin7－day－Oldplantswascomparedwiththatonthefloweringoftheplumule・AsshowninFig・3・  

鮎weringofthecotyledonarybudsafterlO－hand12－hdarkperiodswassomewhatlessthanthatoftheplumule  

butthereversewastrueifthedarkperiodwasatleast14hlong．  

5．77川Cざq／■れり郁川Jq／刊げ♪／MJ川ナビ   

E鮎ctofremovaloftheplumuleatvarioustimesduringa16hinductivedarkperiodon鮎weringofthe  

cotyledonarybudswasexaminedwith7－day－Oldseedlings・Theplumuleswereremovedunderasafegreen  

lightduringthedarl（Period．Inotherplantswhoseplumuleswereremovedjustbebrethedarkperiod，the  

inducedcotyledonswererernovedlater，bo軌duringthedarkperiodandafterward，inorderto触doutwhenthe  

鮎ralstimulus movedoutoftheinducedcotyledons．The results are showninFig4．Fioweringofthe  

F短．・1．Flowerlng reSPOnSe Of the  

coとy】edol－arybudin7・day・Old  

ダ如沌才ぬseedlings exposed  

to a16－h darlくPeriod，（dzlr・  

kened bar）as 餌nction of  

differentとbⅥeSOfremovalof  

tllel）lunlule（◎）and ofre－  

1110V；lloftlleinducedcotyle－  

dons（（〕）wllOSeplulⅥulewas  

renlOVedjustbeぬretlledark  

Period．   
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COtyledonarybudsdecreasedwhentheplumuleremovalwascarriedoutat8horiaterindarkness．Thereafter  

the鮎weringdecreasecontinuedto20handnoRowerlngWaSat24h．Removalofinducedcotyledonswas  

わIlowedby鮎weringonlyifitwasdonea鮎ratleast14hofdarkperiod．Thedecreasingpattemirlthe  

鮎weringofthecotyledonarybudswithtimeofremovaioftheplumulewasnotintiuencedbypriorapplicationof  

anaqueoussoiutionofgibberellinA30rZeatintothebudseventhoughthesesubstancesenhancedtiowerlng王evel  

（datanotshown）．  

ⅠⅤ．リiscussion  

The鮎weringresponseofthetwobuds ofapalrOfcotyledonarybudswasnearlythesameandwas  

independentofinherentgrowthdifferencesincotyledonarypetiole（B，lvs．sinTablel）．Thefloweringof  

COtyledonary bud at a single cotyledonwith the opposite cotytedon removed was similar to that of the  

COtyIedonarybudatapairofcotyledons（Bvs．D，landF，SinTablel），butthefloweringofthecotyledonarybud  

Onthesidewithacotyledonremovedwasveryweak（Bvs．D，SandF，linTablel）．Thissuggeststhatthe  

tloweringofthecotyledonarybudiscausedmainlybyastimulusfromtheinducedcotyiedononthesameside，  

andalsothattheconductive如nctionbetweenthebudandthea所acentcotyledonismoree琉cientthanthat  

betweenthebudandtheoppositecotyledon．  

Cotyledonarybudsof3－day－01dseedtingsflowered，andthe鮎wemglnCreaSedtoamaximumat60r7days  

Ofage．Bycontrast，theplumulewithapairofcotyledonsatday30rday4noweredmaximaliy（Fig．2），Which  

SuggeStSthat6－Or7・day－01dcotyledonarybudscanrespondasmuchas3－Or4・day－Oldplumuies．Thus，inthe  

plantsolderthan5days鮎weringofcotyledonarybudswasstrongerthanthatofthep王umuleseventhoughthe  

formershaveatwoapex－Sinkforstimulusimport，Whilethelattershaveoneapex－Sinkforstimulusfromthe  

SameCOtyledons（Tablel，Figs．2and3）．Thissuggeststhattheactionofthe鮎ralstimulusattheapexis  

qualitativerathertilanquantitative，andaisotbatestablisilmentOfぬestimulusattheapexdependsontheageof  

apex・AIso，itisobviousthatthedecreaseinnoweringofepicotylarshootswithage5，7）canresuitnotonlyfrom  

ageingofthecotyledoni11Whichthefloralstimulusisgeneratedbutalsofromageingoftheshootapexwhich  

recievesthestimulusfromtlleCOtyledon．  

Theresultsoftheremovalofinducedcotyledonsatdiだerenttimesduringthedarkperiodshowthatthe  

floralstimulusisexportedfromtheinducedcotyledonstothecotyledonarybudsnosoonerthan14hafterthe  

StartOfthedarkperiod（Fig．4），Whichissimilartotheotherreportsregardingexportoffloralstimulusfromthe  

cotyledontotheplumule．6，8，9）However，inthesepreviouscasestheremaybesomereductioninflowerlngdue  

tol）hysioioglCalshockattheapexcausedbysurglCa王removalofthecotyledon，andthereaisomaybeade鮎iency  

ofsomesecondaryfactorわr鮎raievocationattheapexasindicatedbyOgawa6）・，rhepattemo用owerlngOf  

thecotyledonarybudwhentheplumulewasremovedatdifferenttimes（Fig．4）mayprovideapatternofstimulus  

movementarrivlngatthebudsh’Omtheinducedcotyledon，thatisnotin負uencedbytheshockatapexascaused  

bycotyledonremoval．However，decreasesin汽oweringwhentheplumulewasremovedat8to16hmay  

indicatecompetitionoftheplumuleforthis鮎ralstimulus，andthattheeftectofthiscompetitionisgreaterifthe  

Plumuleisremovedlater－ Anotherinterpretationofthedataisthatanactivebudisneededforthecotyiedonary  

budstorespondtothe鮎raistimuiusandifthisactivationoccurstoolatethenthestimuluslosesstrength．   
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アサガオの子葉えき芽の花成反応  

小 川 事 持  

三波大学生物寮瀾摩灘   

アサガオ，品碓Violetの子葉えき芽は棉株後3Elで認められ，その後6日まで急速に餌毒した。その後，揺・‡馴こ  

生滅した。   

幼穿（上胚軸）を切除して，子葉えき劉こ対する幼芽優勢せ除いたj乳 花成誘ま馴好期を与えた。予報からの花成刺  

激による子葉えき芽の花成反応せ翻ペ，幼芽の花成反応と比椴した。   

2枚の子葉の各えき芽の花成は，おもに同じ佃附こある子葉の花成利敵によって生じた。5軋以後の革令の子葉えき  

芽の花成ほ（えき芽／1牧子鶉），両側の子動こよる幼芽の花成（助辞／2枚子葉）より大であった。この両者におけ  

る花成反応の違いは，花成刺激に反応する詳頂の令の榔釦こよる。このことは，革命の進行に伴う幼芽の花成の減少  

が（小川1992）5），子葉の生製掴勺変化のみならず，幼芽自体の変化も関係していることをホ唆している。   

幼芽の切除が，16時間の誘導噌期間始後8時間から20時間へと遅れると，子葉えき芽の花成は著しく減少した。こ  

の花成の減少は，花成刺激に反応するえき穿の活性がまだ弱い状態にあること，さらに幼罪切除が遅れると子葉えき  

芽の花成刺激の受容に幼穿との娩争があることによると思われる。   




