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Floweringresponseofthebudsonthemainstemandthatoftheaxilユaryshootslocatedbe10Wthe鮎st  

鮎werbudofthemainstemofPharbitisseedlingswereexarninedinrelationtotheirdevelopment．   

Thepositionofthenodebeanngthe如staowerbudsonthemainstemfor5・，7・and9－day－Oldplants  

wasthesecond，thirdand紙hnodes，reSPeCtively，andthenumberofthe蝕）Werbudsdecreasedwiththe  

increaseinp払ntages．   

Alargestnumbero用owerbtldswasproducedontheaxillaryshootsfromthecotyledonary，hrstand  

second nodes for5・，7－and9－day－Old plants，reSPeCtively．This suggests that the axi】lary shoots  

elongatingwhentheyareinducedaremassivesinksofthe鮎ralstimulus．  

GibberellinA3（GA3）andzeatinappliedtotheplumulebeforetheinductivedarkperiod，andthe  

exposuretolow亡empera亡ure〈200c）a鮎ご抽ed8rkperiod，boとb班etre8tmentSreSuited主点anincreasein  

thenumbero用owerbudsnotol五yonthemainstembutalsoontheaxiliaryshoots，increasingtheposition  

ofthenodeso川owermgaxillaryshootstotheuppernodesonthemainstem．Thesensitivityofthe  

ax親aryshootstothe靴）ralstimulusmaybestimulatedbyGA3andzeatin，andthe鮎ral－inducedstateat  

theirapexmaylastlongeratlowertemperature．  

Keywor（ls：AxiuaⅣSl100tS・Flora王response・GA3・クノ富α畑地・Temperature・Zeatin．  

I．1ntroduction  

Inmanyphotoperiodicauyresponsiveplants，thef‡oraistimulusgeneratedintheinducedleafwiubringabout  

flowerinitiationattheshootapexll）・TheaoralstimulusfromtheinducedcotyledonsofPharbiiissee助一gS  

CauSeSfZoweringintheupperaxiliarybudsonthemainstemand触aiEyintheaplCalbudasaterminal鮎wer．  

Thenumberofnowerbudsformedonthemainstemisusuauydependentonthe触werinducingstimulation  

generatedinthecotyiedons8），Whichdecreaseswiththeirincreasingage7）・ヱnothers，鮎weringresponseof  

cotyledorlarybudsreleasedfromplumulardominancein6－day－Oldto9－day－Oidseedlingswasmuchgreaterthan  

thatofthemainstem9），SuggeStingthatnumberofaowerbudsonthemainstemisdetenninedbythesensitivity  

ofplumularapexwhichdecreasesalsowiththeincreasingageofplants9）・   

Thepositionofnodebearingthe触stnowerbudonthemainstemrisesgradua11ywithincreasinginplantage  

wheninducedtoflower7）．Thequestionofwhethertheaxi11arybudsatthelowernodesthanthenodeofthe  

Accel）tedSeptelⅥber28，1993  

ThispaperwaspartlypresentedattheXVlnternationalBotaniealCongressheldatYol（Ohama，AugtlSttOSeptember1993・   
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nrst蔦owerbudonthemainstemcanrespondtotheRoralstimulus．  

Appiicationofgibberel血A3（GA3）totheplumuleofPhwbitisseedlingsbe払retheinductivedarkperiod  

stimulatesthe鮎wermgresponse3・4）．Theapp昆cationtothecotyledonswithcytokhlinssuchaskinetinand  

benzyladenine（BA）is also effectivein stimulation ofthe鮎wering，but that to the plumulesis not4－10）  

Exposuretoalowtemperature（200c）afterfloralinductionpromotesalsoilowering2・6）．   

lnthepresentexpedments，nOWe血gresponseofthebudsonthemainstemandthatoftheaxiuarybudsor  

Shoots翫〉mthelowernodesthanthenodeofthe丘rstflowerbudtothenoralstimulusfrominducedcotyledonsof  

Pharbiiisseedlingsofdifferentageswasstudied．Thee鮎ctsontheir鮎weringresponseofGA3andzeatin  

appucationtothep重umulesbeforetheinductivedarkperiodandthoseofexposuretovarioustemperaturesafter  

thedarkperiodwerealsoexamined．  

ⅠⅠ．MateI・ialsa電IdMethods  

SeedlingsofPharbii＆nilChoisy，CV．Violetweregrownunderday－1ightof餌orescentlamps（80pmol  

m仙2s…1）at28Ocft）r5，7and9daysafterplantingthegermindtingseedsinvermiculiteandperlite（1：1v／v）．  

ThenumberofleafprimordiaofailaxillarybudsinciudingtheVcotyledonaryone，andthelengthsoftheaxi11ary  

budsandofthefoliageleavesonthemainstemweremeastlredunderabinocularmicroscope．  

The鮎）WerlngreSpOnSeOfaxil量aryshootsofdifferentplant‘ageSWaSeXaminedbyexposlngtheplantstoa  

16－hinductivedarkperiodat280c．AnaqueoussolutionofGA30rZeatincontah血gO．01％Tween－20was  

appliedtwicetotheplumule（0．25／堵／plumulepereachtreatment）withaglasscapillarytubetwenty＋fourhours  

andimmediatelybefore the darkトtreatment．ForcontroIplantsdisti追edwaterwithO．01％Tween－20was  

apphed．Aftertheinductivedarktreatment，theplantsweregrownundercontinuousfluorescentlightkeeping  

at200，240arld280c．Theplantswerewateredda最yandsuppliedwithnutrientsolutiontwiceaweek．About  

twoweekslater，themainstemwascutoffjustbelowthenodebearingthe紋sttlowerbudandtheloweraxillary  

budswereauowedtogrow．Thenumberofnodesbearingaowerbudsonthemainstemcutoutwasrecorded．  

Aboutoneweekaftercutting，Whentheaxiliaryshootsdeveloped免●Omthetopmostaxillarybudhadelongatedto  

anappropriatelength，theshootswerecutoutjustbelowthenodeofthemandthenumberofRowerbuds  

detectedonthesreaxinaryshootswascounted．Thisprocedurewasrepeated，andthenumberofflowerbuds  

Ontheaxi肋ryshootsonebyonedownwardstothecotyledonarynodewasrecorded．The鮎st鮎〉Werbudof  

theseaxi址aryshootswasalwaysformedontheir鮎stnode・ControIpl叩tSOfdifferentpl？ntageSWeretreated  

withGA3andzeatinwithoutexposuretotheinductivedarkperiod，andthengrownatvarioustemperatures．In  

thisinstanceno鍋owerbudswereformedonthemainstemasweuasontheaxi11aryshootsdevelopedftomthe  

lowernodes．Twoorthreepotswith14to21seediingsintotalwereusedforeachtreatment．FlowerlnglS  

expressedasthemeannumberof鮎werbuds士Standarderror．  

111．1icsults  

Fig．1－aShowsthegrowthofaxillaryshootsdeveloped丘■Omthecotyledonarynodeandthe敵sttotifth  

nodes，andthelengthofthebliageleavesonthemainstem（3・Omm±0・21inplumulelength） 

Seedlings・Theaxi㍊aryshootsfromthecotyledonarynodehadthreeorfourleafprlmOrdia．．Inonlyafew  

plants，aXj11arybudsweredetectedonthesecondnode，butanaxillarybudwasnotonthethirdandhighernodes．   
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Fig．1胤 Lengths of the axillary  

buds（0）andortheた〉1iage  

leaves（◎），and軌e nu汀ト  

beroflearprimordiain血e  

axill∂Ⅳbuds（△）at t王Ie  

COtyIedonary（Co）andthe  

丘rstし0百fth nodes on the  

m；lin stem of 5－day－Old  

タカα沌タぬseedlings or3．O  

mm±0．21in plumule  

leI唱th．  
Co  1  2  3  ム  

Node on main stem 
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 Co 1 2  Co 1 2   Co 1 2  

Node on moin stem  

Fig．l・C．Number of鮎wer buds on the axillary shoots  

from the cotyledonary（Co），Lirst and second  

llOdcs of5・d；l〉▼－01d］）ll（LllbJLIis secdlings＼＼▼hcll  

treated twice witllGA3（◎），Zeatin（△）and  

distilledwater（0）beforea16－hinductivedark  

period，andgrownat200，240and280ca鮎rthe  

inductivedarkperiod．  

Fig．トb．Range of仁鮎nodes ofthemahstembeari喝  
鮎wer buds of5－day－Old Pharbitis seedlings  

when treated with disti11ed water（open），GA：3  

（Closed）andzea血（dotted）beぬrea16－hinduc・  

tive dark period，and grown at200，240and  
280cafterthehductivedarkperiod．Vertical  
barsonthellistogramspresentstandarderrors．  

Fig．1－bshowstherangeofthenodesbearing80Werbudsonthemainstemof5－day－01dplantswhenexposedto  

thehlductivedarkperiodprecededbywater，GA3andzeatintreatmentsandfollowedbyexposuretodifferent  
temperatures・LInautreatments鮎）Werbudswerefomedatthethirdandhighernodestotheterminalonthe  

mainstem．Fig．1－CShowsthenumbero用owerbudsontheaxiuaryshoots良・omthecotyledonary，鮎stand  

secoh8nodes，ThecontrolplantswithoutapplicationofGA3andzeatinproducednowerbudsonlyonthe  
cotyledonaryshoots．Theaxillaryshootsfromthefirstandsecondnodesdidnotproduc占nowerbudsatany  

temperatureexamined・However，aPPuCationofGA3andzeatinstimulated鮎weringandproducedaowerbuds  

evenontheaxularyshootsfromthe魚rstandsecondnodes－ GA3WaSmdゐeffectivethanzeatin・Thelower  

thetemperature，the．greaterwasthenumberofRowerbudsproduced・   

Fig．2－aShowsthegrowtl－Of／aXillaryshootsdeveloped血・Omthecotyledonarytosixthnodesandthe王ength   
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ofthefoliageleavesonthemainstem（7．7mm士0．57inplumulelength）of7－day－Oldseedlings・rrheaxinary  

shootsofthenrstnodewereelongatingwiththreeorfourleafprimordiaandtheaxillaryshootsofthethirdnode  
hadwithonlyoneleafprimordium・Noaxiぬrybudsweredetectableonthefourthnodeandabove・Fig・2－b  

showstherangeofthenodesbearingaowerbudsonthemainstemof7－day－01dplantsexposedtotheinductive  

darkperiod・Thenowerbudswerefomedatthefourthandhighernodes・ThetreatmentwithGA3and  

zeatinandthatwithlowe血gtemperaturesincreasedthenumberofaowerbuds．Fig．2－CShowsthemlmberof  

鮎werbudsproducedontheax㍊1aryshootsfromthecoty主edonarytothirdnodes・ControIplantsgrownat280c  

producedaowerbudsononlythea威1aryshootsfromthe紋stnode・TheapplicationofGA3andzeatin  

increasedthenumberofaowerbudsontheaxuaryshootsandwa＄besidese鮎ctiveinproducing鮎werbudson  

the shoots fromthe secondnode．   

Fig．3－aShowsthegrowthofaxinaryshoots良・Omthecotyledonarytosixthnodesandthelengthofthe  

払uageleavesonthemainstem（12．5mm±1．5主nplumulelength）of9・day－Oldplants・Theaxinaryshootswith  
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Fig．2・a．Lengthsoftheaxi11arybuds（0）and  
of the foLiagelea＼・eS（●）．and the  

11umbero‖eafprimordiaintheaxi）・  

1ary buds（△）atthecotyledonary  

（Co）andthe丘rsttosixthnodeson  

theI11ainstemof7－day－01dPh（Zrbi（is  

Seedlings of7．7mm±0．57in plu・  

nlulelength．  
1  2    3   ろ  

Node on m〔】in stem  
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Node on moin stem  

Fig．2・C．Number of鮎werbuds on the axillaryshoots  
from the cotyledonary（Co），鮎st，SeCOnd and  

th豆d nodes of7－day－0！dダゐα7離ぬ seedlings  

When treated twicewith GA3（◎），Zeatin（△）  

and disti11ed water（○）before a16－hinductive  

darkl）eriod，andgrownat200，240and280c  
aftertlleinductivedarkperiod．   

Fig．2－b．Range o川1e nOdes ofthe main stembearmg  

鮎wer buds of7・day・01dタあα沌fぬseediぬgs  

When treated witlldistilled water（open），GA3  

（Closed）andzeatin（dotted）beforea16－hinduc－  

tive dark period，and餅OWn at200，248and  
280caftertheinductivedarkperiod．Vertical  
barsonthehistogramspresentstandarderrors．  



FloralInitiationofMainStemandAxillaryShoots  233  

threeorfourleafprimordiawereeiongathgonthe艮rstandsecondnodes．Insomeplants，aXi11aryshootswith  

aleafprimordiumwereonthe肋hnode．Noaxillarybudsweredetectableonthesixthnodeandabove．Fig．  

3－bshowstherangeofthenodesbearlrlgflowerbudsonthemainstemof9・day－01dplantsexposedtothe  

inductivedarkperiod．The80Werbudswerefomedonthesixthnodeandabove．Numberofaowerbtlds  

fomedonthemainstemofthoseplantswaslessthanthatoftheyoungerplants．Fig．3－CShowsthenumberof  

aowerbudsproducedontheaxiilaryshootsfromthecotyledonarytofitthnodes．Thenumberofflowerbuds  

WaSgreateStOntheaxiuaryshootsfromthe鮎standsecondnodes，eSPeCial圭yGA3treatmentWaSremarkably  

eHectiveinproducingthe鮎werbudsontheseaxi11aryshoots．Thelowerthetemperature，thegreaterwasthe  

promotionofnowerproductionbyGA3andzeatin．  

巾
○
〉
 
∈
E
げ
聖
宕
－
払
壱
…
：
舌
薫
 
 

【
0
】
∈
∈
．
P
⊃
q
 
ゝ
」
ロ
ニ
曇
こ
0
≡
ぎ
当
 
 

5
ろ
3
2
1
0
 
 

苛
ま
当
q
ご
ロ
コ
一
∋
こ
盲
P
－
き
」
こ
d
－
宅
こ
0
妄
 
 

Fig．3ペL LengtllSOftheaxillarybuds（○）and  

Of tlleぬぬgeleaves（◎），a！ld the  

numberofleafpr血ordiai】1theaxiト  

1ary buds（△）at the cotyledonary  

（Co）andthefirsttosixtllnOdesoll  

themairlStemOf9－day－01d剖ね壷ぬ  

SeedlillgS Of12．5111m±1．5in p山一  

mulelenが11一  
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Node on moin stem  

Fig．3・C．Number o＝lower buds on the axillary shoots  

丘om軌e cotyledorlary（Co）to肋h nodes of  

9－day－Old ダ如沌fぬ seedlings when treated  

twice witllGA3（◎），Zeatin（△）and dist封ied  

Water（○）beforea16－hinductivedarlくPeriod，  

andgrowrlat200，240and280caftertheinduc－  

とivedarkperiod．   

Fig．3・b．Range ofthenodes oftllemainstembearing  
tlower buds of9－day－01d Pharbitis seedlings  

when treated with distuled water（Open）．GA3  

（closed）andzeatin（dotted）beforea16－hhduc・  

血e dark period，and grown at200，240and  
280caftertheinductivedar】くperiod．Vertical  

barsonthe王Iistogramspresentstandarderrors．  
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ⅠⅤ．Discussion  

InPharbiiisseedhgsexposedtoaninductivedarlくperiod，thepositionofthenodebearingthe6rst鎖ower  

budonthemainstemrosetothel扇ghernodeswithincreaslngtheagesofplantswhenexposedtotheinductive  

darkperiod（Figs．1，2，3；b）．Whetheranaxillarybuddeve董opsintoaaowerbuditselforax親atyshootmay  

dependonthedevelopmentalstageoftheaxi】larybudrneristemwhenitperceivesthe鮎ralstimulus▲ Axi址ary  

meristemonthenodeoffouageleavessmailerthanaboutl．Ommlong，beingnotyetvisiblebudprimordium，  

maydevelopintoaowerbuds．Largerbudswithavisibleleafprirnordiurncouldnotdevelopinto鮎werbud，but  

COulddevelopintoax地IryShootswithorwithout鮎werbuds（Figs．1，2，3；aVS．bandc）．Theaxillary  

meristemjustbelowthenodeofthetirstnowerbudinthecontroIplantswithoutGA3andzeatintreatmentsdid  

notproduce蔦owerbudseventhoughtheloweraxinarymeristernwereabletoproduceeasilythenowerbuds  

（Figs．1，2，3；C）．Thissuggeststhattheaxiilarymeristemattheearlystagespeci鮎dcouldnotrespondtothe  

noralstimulus．Fontainel）has reportedonthe changesofmeristemsensitivitytothe tloralstimulusin  

A乃聯〃怨asa餌mctionoftheplastochronestageattheapex．  

Thenodalpositionoftheaxi追aryshootsbearingaowerbudswasrestrictedtothecotyledonarynodefor  

5－day－Oldplants，butitshiftedtlpWardstothe丘rstnodefor7－day－01dplantsandthesecondorthirdnodefor  

9－day～01dplants（Figs．1，2，3；C）．Thissuggeststhattheelongathgaxillaryshootswithafewleafprhordiain  

thephlmulecouldbelargesinksforthestimulusorverysensitivetothestimulus（Figs．1vs．2vs．3；aandc）．  

Ontheotherhand，theincreaseinnumberofdevelopingax班aryshootswiubringaboutanincreaseinthesink  

Sizeforthetransportoftheaoralstimulusfromthecotyledons，thusmayresultinacompetitivedecreaseinthe  

importofthe鮎ralstimulusintothemainstem，aSindicatedbythedecreaseofthenumberof魚owerbudsonthe  

mainstemwiththeincreaseofplantage（Figs．1，2，3；bandRef．7）．  

AdministrationofGA3andzeatintotheplumulepromotedfurther鮎weringnotonlyonthemainstem（Figs．  

2and3；b），butalsoontheaxillaryshoots（Figs．1，2and3；C）．Thiseffectofthesegrowthsubstanceswas  

intensi鮎dwhentheplantsweregrownatthelowertemperatureaftertheinductivedarkperiod（Fig＄．1，2and  

3；bandc）．Thepromotiveeffectofthesegrowthsubstanceswasmoreevidentinrelativelyolderplantssuch  

as7－and9－day－Oldplantswhentheywereinduced（Figs．1vs．2vs．3；b andc）．Intheprevious study  

CytOkininssuchaskinetinandBAapp艮edtothecotyledonspromotedtloweringbutthoseap頭edtotheplumule  

didnot4－10）．Thedifferenceinthenower－prOmOtingeffectofzeatinappliedtotheplumuleseemstoresult育om  

thedifferenceoftheageoftheplumulebetweenthepreviousandpresentexperiments，thoughfurtherstudyis  

rleCeSSarybeforeanyconclusionisderived・GA3isknowntostabuizethe鮎ralstimulusattheapex5・6）．Thus，  

GA3andprobablyzeatinmayfunctiontoincreasethesensitivityoftheaxinarybudsorshootstothe恥ral  

Stimulus．Asarestllt，therangeofnodesbearingsensitiveapicesofaxiilarybuds（Shoots）intheplumule  

treatedwithGA30rZeatincouldbeextendedtotlpPernOdes．The鎖ower－hducedstateoftheapicesmaylast  

longerat王owertemperaturesanditmaybefurtherprolongediftheapiceshadbeentreatedwithGA30rZeatin．  
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Londo王1（1975）．  

アサガオの主茎及び腋生枝条の光周期的花成反応，特に植物齢，  
ジベレ リンA3，ゼアチン及び温度の影響について  

小 ノーl率 持  

三親犬学生物嚢源学部   

アサガオ，品種Violetの各種革齢の幼植物の主基の上位節及び初花節位より下位の膜壁枝魔の，光周性花性刺激  

による花成反応を調査した。   

撒種凝5‡ヨ，7E†そして9日の革齢の圭茎の花芽ほ，それぞれ節3節位，節4節位そして節6節位から上位に形威  

された。その花芽数は軍縮が進むにつれて減少した。他方，5軋 7日そして9日革齢の散も多数の花芽を形成する  

腋幾枚粂の主茎上の節位は，それぞれ子楽節，第1節そして節2節であった。この節位は，花成誘導の際，助罪ゅで  

数個の楽焼基及もった刑場中の腋盤根粂の節位と一山・致した。この結果は，仰養‡【トの腋生枝粂が，花成刺激の強い受容  

組織であり，また，このような枝粂は，花成刺激に強く反応することを示唆している。   

ジベレ リンA3（GA：j），あるいほゼアナンを花成誘導灘に幼芽に与えるか（0．5／jg／幼芽），あるいは花成酢鐸後，  

低い温度－ぎごに（200c）澱くと，主茎の花芽数のみならず下位節の腋生枝粂の花芽数がi浄如した。さらに仁花成膜壁枝  

灸の剥池上の節位の範囲ほ上位節へ広がった。これらの結果は，主基上の井及び胸壁妓粂の花成刺激に対する庇応が  

GA3やゼアナンによって促進され これら茎（枝粂）頂の花成誘導状磯は低い温度で凝く続くことを示唆してい  

る。   




