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Abstraet  

Germination ofdomantAvenaメ加那Seeds（CaryOPSis）at different temperatures was promoted  

partiallybyprickingtheseedcoatwithperic8rPOrCuttingintactseeds，SuggeStingthatsuchtreatments  
a110WOXygentOPermeateintotheseedsandpromotegemination・   

Effectsofexogenousgibbere11inA3（GA3），2・Chioroethyl・trimethyトammoniumchloride（CCC）and  

abscisicacid（ABA）ongerminationwereexaminedwithhalfcutseedsafterpripenedforvariousmonths・  

GA3PrOmOtedthegerminationofhighlydomantseedsbutCCCinhibitedthatofslightlydormantseeds・  

ABAal＄Oinhibitedthegerminationofslightlydormantseeds．Thepromotivee鮎ctofGA3decreasedbut  

thei血ibitoryeffectofABAincreasedinmorehighlydormantseedsorintheseedsmaintainedathigher  

temperatures．However，embryosisolatedfromtheseedsatmuchhighlydormantstagegerminatedwell  

evenat300cinthepresenceofGA3．   
These evidences sugges亡tllat the domancy ofA．カ～〃αSeeds occursin combination with抽O  

regulatoryevents・First7ananaerObicconditionaroundtheembryooccurswithinfreshseeds・The  

anaerobicdegreeisgraduallyreducedwiththeincreaseinafter－rlpenedmonths・Second，differentlevel  

ofendogenousABAandgibberellins（GAs）isinvoIved；highABAleveiandlowGAslevelareinfreshseeds  

and／orathightemperature，Whereastheconverseisinseedsafter－ripenedformanymonthsand／orat  

lowerte汀iperature．  

Keywords：ABA丑馴勘助紗Cutseed・GA3－Seedgem血ation  

Intro（Iuetion  

Theseedcoatimposesdormancyinmanytypesofseedsduetoimpermeabiiitytowaterandespecia重Iy  
oxygenl・5，11・12） 一 Byseedcoatscaritication，thenarrowingofthetemperattlrerangeforgerminationofmany  

plantseedscanoftenbeeuminatedandawideternperaturerangecanbeestablishedlO）・   

Ontheotherhand，muChevidencewasaccumulatedconcemingthee鮎ctsofexogenousGA3inbreaking  

theplantseeddomancyandofexogenousABAininducingseeddorrnancyinmanyspecies2・9・13）   

OnlyafewseedsofAvenajbiuaoneweekafterharvestgerminateat5andlOOcafterlOdaysbutnoneof  
theseedsgerminateathighertemperatures・Seedsthathaveafter・ripenedforlongerthan4montbscan  

germinateoptimaliyat150corhigherbutnotat300cevenaftermanymonthsofafter－ripening7）・   

Inthestudiespresentedhere，thegerminationresponseinAuenajdtuaseedswasexaminedwithregardto  

prickingthe seedcoatorcuttingintact seeds・Theeffects ofexogenous GA3，CCC as aninhibitorof  

GAs－biosynthesis4）andABAapp最edtohalfcutseedsafter－ripenedforvariousmonthswerealsoexarnined・  
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n・llltel・iillsllll（1nletlll）（ls  

ThegerminationofAvenajbiuaseeds（caryopsis）after－ripenedforvariousmonthswasexaminedusingthe  

samemethodsasreportedpreviously7）・However，inthepresentexperiments，theeffectsofGA3andABA  

wereexaminedmostlyinhalfcutseeds．Dehulledintactseedswerecutlaterauyintohalvesusingarazorblade  

；thosewithembryosarereferredtoascutseedsorhalfseeds．Insomecases，embryoswithscuteliumwere  

isolatedfromintactseeds．TheyweresownonaIayerofnlterpapermoistenedwith5mldistiuedwateroran  

aqueoussolutionofGA3，CCCorABAina触9cmpetridish，thenexposedtoaconstanttemperaturespeci魚ed・  

Therewere25to30seedsorembryospereachexperiment．Thenumberofgerminatingseedsorembryos  

wasrecordedeverydayforseveraldaysandarerepresentedasthepercentageofthetotalnumberofseeds．  

Results   

l．芭蹄cね〆♪，☆紘智α乃dc〟血管   

Intactseedsafter－ripenedfor6monthswereprickedtoadepthofO．3toO．5mmwithasma11needleatthe  

middteofseed，eitherintheventralordorsalcoatwithpericarp．Thegerminationofanothergroup，COmprising  

oftheseedscutintohalve，at15to300cwascomparedwiththatofintactseeds．AsshowninFig．トa，the  

prickingofeithercoatre＄u旺edinsomepromotionofgerminationat15and20Octothesamedegreeasthehalf  

cuttingofseeds．However，neitherseedsgerminatedat25and300c（datanotshown）．Furthermore，the  

promotivee鮎ctofhalfcuttingongerminationof2，14and26month－Seedsat15to30OcwascomparedⅥ池亀e  

intactseed＄（Fig．1－b）．Almostallof2month－CutSeedsgerminatedat15and200c，CamParedwithonlyhalfor  

lessoftheintactseeds．Neitherseedsgerminatedat25and300c．Fourteenand26month－CutSeedsalso  

germinatedatauthetemperaturesmuchmorethanintactseedsandsomecutseedsgerminatedat30Ocbutnone  

Ofintactseeds．  
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Fig．1・a．Geminationat15（150）and20Oc（200）of6month通venajbiuaseedswithventralseedcoatpricked  

（□），Withdorsalseedcoatpricked（△），Cutlatera】1yintohalves（0）andintactseed＄（◎）．   
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Fig．トb．Germinationof2（2M），14（14M）and26nlOnth（26M）dむg乃αカ血α王Ia王fseeds（0，△，ロ，0）and  

intactsceds（●．▲．■．●）at15（し、，●）．2u（△．▲）．25（【∴■）ilnd30ぐc（O．●）．  

2．葛飾どょげGAβ   

Thee鮎ctsofO，0．01，0．1andlppmGA30ngerminationat15to30¢cwasexaminedwithcutseeds  

after－ripenedfor2．5months（Fig．2－a）．Germinationat15and20Ocwasevident重ypromotedbyGA3at  

concentrationsaslowasO．0lorO．1ppmbutthepromotivee鮎ctofGA3at250cdecreasedandnoseeds  

germinatedat300c．However，thegerminationofllmonth－Seedsathighertemperatureswaspromotedby  

GA3andsomeseedsgerminatedatlppmGA3eVenat30℃（datanotshown）．Embryoswereisolatedfroh12．5  

month－Seedsasdescribedaboveandgerminationat15to300cwasexam払edinthepresenceorabsenceofl  

ppmGA3aSCOmparedwiththehalfseeds（Fig．2－b）．Theembryosgerminatedmuchmorethanthehalfseeds  

atautemperaturesincluding30CcinthepresenceofGA3butdidnotinitsabsence・Theembryosisolatedfrom  

llmonth－Seedsangerminatedathigherrateat30OcinthepresenceofGA3（datanotshown）．   

TheeffectsofCCConthegerminationofthehalfseedsat20Ccwereexaminedwith9，21and33  

month－Seeds（Fig．2－C）．ThehighertheconcentrationofCCC，thenthestrongertheinldbition．AhigherCCC  

concentrationwasnecessaryfordecreasingthegerminationofolderseeds；OnehtlndredppmCCCwasenough  

in9month－Seedstodecreasegerminationby50％orlessat4daysincontractwithlO3andlO4ppmin21and33  

month－Seeds，reSPeCtively．Theinhibitory e荏ect ofCCC was completely overcome by the simultaneous  

applicationofGA3（datano仁Shown）．  

3．旦靡cg〆A乱4   

Thee鮎ctsofO，0．1，1andlOppmABAonthegerminationofhalfseedsat15to25Ocwereexaminedwith  

seedsafter－ripenedfbrllmonths（Fig．3－a）．Germinationat15and200cwasinhibitedbylandO．1ppmABA，  

respectively．Thelessergerminationat25QcwasfurtherinhibitedbyO．1ppmABA．Furthermore，the  

interactionoftheinl宜bitorye鮎ctsofO，0．1，1andlOppmABAandthepromotiveeffectsofO，0．1，1andlOppm  

GA3WaSeXaminedwith12month－halfseedsat30Cc，atWhichtemperaturenoneofthemgerminatedinthe  

absenceofGA3（Fig．3壷）．TheinhibitoryactionofABAwasreducedbyhigherconcentrationsofGA3．The  

actionofABAwasreducedorovercomebylowerconcentrationsofGA3inolderseeds（datanotshown）．   
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Fig．2吼 Germination of2．5   
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Fig．2・b．Gemition ofisolatedAvenahtua embryos  
from2．5month－Seeds（▲，△）and half seeds  

（0，◎）at15（150），20（200），25（250）and300c  

（300）．In the presence oflppm GA3（A，◎）  

arldtheabsence（△，○）．  

seedsatほ（150），20（200），25（250）and300c  

（300）hthepre＄enCeOfO，（○），0．01（△），0．1  

（ロ）andlppmGÅ3（◎）．  
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Fig．2・e．Gemぬtion of9（9M），21（21M）and331110nth（33M）通がg〃αカ如αhalfseeds at200cin the  

presenceofO（0），102（△），103（□）andlO4ppmccc（◎）．   
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Fig．3ba．GeminationofllmonthTAvenajbtuahalfseedsat15（150），20（200）and250c（250）irlthepresenceof  

O（○），0．1（△），1（□）andlOppmÅBA（軌  
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Fig・3・b・Geminationof12monthrA夢gnaカtuahaifseedsat300cinthepresenceofO（OABA），0．1（0．1ABA），  

1く1ABA）andlOppmABA（10A8A）雨thO（○），0・1（△），1（○）andlOppmGA3（◎）．  

l）iscussioII  

GerminationofA．j21tuaSeedswaspromotedbyprickingtheseedcoatanda量sobycuttingintohalfseedsat  

widertemperaturerangesfortheolderseeds・Someof14month－halfseedswerecapableofgerminatingeven  

at300c，atWhichtemperatureintactseedswerenot（Figs．1－b）．Cuttingfacilitatestheentryofwaterorairinto  

theseeds紙erthesowing．Acomparisonoftheamountofwaterimbibedbyseedseitherat150r300c  

revealedthatitwasalwaysgreaterat300cthanat15Ocinintactseedsasweilasinhalfseeds（datanotshown）．  

Therefore，thefailureofintactseedstogeminateat30Occouldnotbecausedbydepressionofwaterimbibition．  

Conversely，thepromotivee鮎ctofseedcuttingongeminationcouldnotbecausedbyenhancementofwater  

imbibition・Itcouldbemostlyduetobetteroxygenpemeationintotheseedtissuebringingaboutanaerobic  

COnditionfavorableforgerminationoftheseeds．Perhaps，theembryoswithinfreshseedswotlldbeinan  

anaerobicstatethatbecomesIessanaerobicinthea氏eトripenedperiod，   
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EffectsofexogenousGA3，CCCandABAwereexarninedwithhalfcutseeds，inwhichinllibitoryeffect  

arisedh・omthe seedcoatcouldbelesserthanthathintactseeds．Germinationofallagesofseedswas  

promotedbyGA3aSNaylorandSympsonreported6）・However，thehigherthetemperature，thelesserwas  

theeffectofGA3（Fig．2－a），Thissuggeststhatgerminationofthehalfseedsisstilldepressedbytheanaerobic  

situationoftheembryoitselfenclosedwiththehalfseedtissue．Theunhvorableconditionisfurtheredat  

highertemperaturesas30OcandtheactionofGA3wi11bereduced・Thisideacanbeemphasizedfromthe  
evidencethatGA3CanStimulatethegerminationoftheisolatedembryosevenat30Ccwhentheyarekeptinan  
aerobicstateinvitn（seeFig．2・b）．CCCdecreasedgermination．TheminimumdosageofCCCrequiredfor  

germinationinhibitionincreasedastheseedsafter・ripened（Fig・2－C）・Simpson8）reportedthatCCCprevented  

thesynthesisofGA－Likesubstancesinnon－domantseedsofA・jbiua・CCCinhibited針amylaseproductionin  

barleyseedsbyinhibitingthesynthesisofGÅ一独esubstancesduringgermination3）・Thepresentevidenceand  

thepreviousreportsindicatethatthecapacityぬrbiosynthesisofendogenousGAsinA・カiuaembryoincreases  

withtheperiodofafter－ripening．IncontrastwithGA3，the毎油erthetemperature，thestrongerwasthe  

inhibitoryeHectofABA（Fig．3－a），SuggeStingthattheactionofABAissynergisticwithinhibitoryactionofthe  

highertemperature．However，the action ofABAwas reducedbythatofGA3（Fig・3・b）・Pre呈iminary  

examinationofethanolextractsobtained＆omthebasalportionswiththeembryosof6month－Seedsrevealed  

thattheextractfromseedsincubatedatlOCccontainedlargeramourltSOfGAsandlessgrowthinhibitorsthan  

thatincubated at250c．王t can beinferred that the action ofendogenous ABAis predominantin seeds  

afterTripenedforonlyaぬwmonthsathightemperaturesandthattheactionofABAisreducedbyendogenous  

GAsinseedsafter－ripenedfbrmanymonthsatlowertemperatures・  
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野生エンバク種子の発芽に及ぼす種子切断，ジベレリンA3  

およびアブシジン酸の作用  

小 川 率 持  

三蕊大学生物饗源学灘   

野生エンバク払椚吼畑地）の休眠中の凍予（えい栄）の種皮（果皮と樵皮）に小さい穴をあけるか，械半分に切断す  

ると，名機温度における発芽を促進された。この処掛こよって酸素の種皮透過が容易になり，発芽が促進されること  

を示唆している。   

収穫後の各棟の期閻（後熟期糊の様子，即ち休眠の程度が異なる梯子の発射こ及ぼす外生ジベレリンA3（GA3），  

ジベレ リン生合成阻害剤のCCCおよびアブシジン酸（ABA）の附羽を，半分に切断した様子を用いて調べた。GA：ヨ  

は，後難期間が短い，溌い休眠棟子の発芽を促進し，CCCは，後熟期間が掻い，掛、休眠種子の発芽を抑制した。  

ABAもまた浅い休眠種子の発芽を拘㈲した。しかし，GA：きの促進作用は休眠の深い樵子，または商況では減少し，  

ABAの抑制作卿ま増加した。しかし，分離した肱の発芽ほ，GA3によって著しく促進され300cの高温でも発芽し  

た。   

上紀の実験結果は，野生エンバク梯子の休眠の原因は二つの事柄が関係していることを示唆している。第1ほ，獲  

い後熟期間の種子の肱の周辺は嫌気的な状態にあり，この程庇は，後熱闘閲の経過につれて減少する。第2は，内生  

組物ホルモンの慶的レベルあるいはその作用的変化である。榎い後熱期間の粒子あるいは商温では，ABA抑制の作  

用が僚馴勺である。しかし，掻い後熱期間の種子あるいは低温でほ，ジベレ リンの促進作用と措抗してABAの抑制  

が減少する。   




