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Abstract  

Gibberel肋A3（GA3）・inducedα・amylaseproductioninembryonatedendospermsandde・embryonated  

endospermsofAvcnajbiuaseedswasexamined．Theseedscutintohalvesweretermedasembryonated  
halvesandendospermhalves，reSPeCtively．Theembryonatedhalvesproducedlessα－amyla＄ethanthe  

endospermhalves，α－Amylaseproductionofbothhalvesincreasedwithlengtheningafteトripeningperiod，  

beingfarlessintheembryonatedha】ves．   

Thea－amylaseproductionoftheendospermhalvesdecreasedremarkablywhenintactseedswere  
imbibedattemperaturesof20Bto300cbefbreremovaloftheembryo・Theinhibitoryeffectcausedbythe  

presenceoftheembryodisappearedbynotching，prickingorbumt・needlingtheembryooritsneararound，  

Exogenousabscisicacid（ABA）inhibiteda－amylaseproductionevenwhentheembryowasabsent．   

Theimplicationsoftheseexperimenta重evidencesarediscussedinrelationtothemechanismofthe  

inhibitoryin軋1enCeOftheembryoontheGA3－induced針amylaseproductionintheendospermofA．jbiua  

seeds．  

Keywords：α－Amylaseproduction・A．venabEuG・Embryo・Endosperm・GA3．  

Ⅰ．Introduction   

YomoandIinuma14）andPaleglO）havefbundthatGA3Stimulatestheproductionofα－arnylaseinthe  

embryolessendospemofbarleyseeds・Vamer13）hasreportedthatα－amylaseisproducedinresponseto  

exogenousGA3inthealeuroneceusbyd4novosynthesis．Thisevidencehasbeencon鮎medbymanyother  

investigatorsl・3）．GA3isalsoproducedinthebarleyembryoattheeariygeminatingstagelll事15・17）suggesting  

that the endogenous gibberellhs（GAs）secreted from the embryoinduceα－amylase productionin the  

endosperm．Incontrast，eXOgenOuSABAinhibitedGA3－inducedα－amylasesynthesisinbarleyendospem  

tissue2）．   

Ontheotherhand，Avenajaiuaseeds，OneWeekafterharvest，CanSCarCelygerminateat500rlOOc，butnot  

atanytemperaturesabovelOOc・Withlengtheningofafter－ripenedperiodthe seedsbecomecapable of  

germinatingevenathighertemperatures，butnotatanat300c7）・   

Inthepre＄entStudythee鮎ctoftheembryoonGA3－inducedα一amylaseproductionintheendospermsof  

Avenahiuaseedswasexaminedcomparingembryonatedendospermswithde－embryonatedendosperms・We  

studiedalsotheα－amylaseproductioninboththeendospemsinrelationtoafteトdpeningperiodsandthe  

AcceptedJune17，1992   
ThisstudywaspartlypresentedattheAnnualMeetingoftheJapaneseSocietyforChemicalRegulationo用ants，Tokyo，  
October，1991．   
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exposuretodifferenttemperaturesduringimbibition．  

ⅠⅠ．Materialsand Methods  

Inthe紋stexperiments，SeedsofAvenajbtuawerecutlatitudinal王yintotwopartsatthedifferentsites（Fig．  

1），butinrnostlaterexperiments seeds cut at themiddle site were used．Thus，the embryonated and  

de－embryorlated endospemswereobtained．α－Amylaseproductioninbothendospermswithembryoand  

withoutwasestimatedbythegelmethodreportedbyOgawapreviously6）withsomemod摘cations，Thesecut  

Seedsweresterihzedwith70％ethanolandl％sodiumhypochlorite，thenwashedthoroughlywithsterilewater．  

TenmlofaheatedsolutioncontainingO．5％starch，1％agarandlppmGA3unlessstatedotherwise，WaSpOured  

intoa飴tpetridishof9cmindiametersothatthesolidi鮎dgellayerwasO．5cmdeep，Fiveto7embryonated  

Orde－embryonatedendospermswereplacedseparatelywiththecutfaceincontactwiththegel．Disheswere  

invertedtopreventwaterdripontothegelsurfaceandmaintainedat30Oc女）r3daysunlessotherwisespeci鮎d．  

α－AmylaseproducedintheendosperrnsinresponsetoGA3di私ISedintothegel．Theplateswere鮎odedwith  

2・5×10榊2Niodinesolutionfor5m血1teSandstarchundigestedwasvisualized．Thediameterofcircular  

Stainedzonesdigestedbya・amylasewasmeasuredintwodirections，beingatrightanglestoeachother，by  

l－rnm SeCtionqpaperlaid beneath the plates．Two dishes with a totaloflO to14embryonated or  

de－embryonatedendospermswereusedforeachexperiment．Indexofa－amylaseproductionin6guresand  

tables shows meanofdiameters＼Vith standard en・ors．   

Thenumberofembryonatedendospermsgerminatingonthegelduringtheamylasetestisrepresentedasa  

percentageofthetota王numberofembryonatedones．  

lII．Results   

l・蝕め助成淵那加   

Six，18and30TnOnth－Oldseedswereused．Fig．1showsthecutsitesoftheseed．Inthe負rstgroup，  

Seedswerecutslantwisealongthescutel！um（E），SOthattheembryoswiththescutellumwereseparatedfrom  

theendosperms．Theformersarereferredtentativelytoasembryosandtheothersasendospermsremoved  

embryo（E），reSpeCtively．Thesecondgroupwascutlaterallyatthetipofthescutellum（B），Whichwasabout2  

mmaparefrombasaltipoftheseedandreferredtoasthebasalembryonatedendospermsandbasalendosperms  

（B）．The third group was cutat the midlineinto two halves whichwas termed embryonated halves and  

endosperm halves（H）．The fourth group was cut2mm below the seed apex as apicalembryonated  

endospermsandapicalendosperms（A）．Thesecutseedsatdifferentsiteswithandwithoutembryowere  

examined for theirα－amylase production either at2000r at30Oc．These results are shown h Fig．2．  

Productionofかarnylaseoftheembryonatedendospemsdiffbreddependingonthecuttingsite，buttheiramount  

WaS reduced comparedwith that ofthe corresponding embryoless endosperms．The basalembryonated  

endosperms（B）produced the most arnount ofα－arnylase among the di庁erent embryonated endosperms，  

Whereastheembryonatedhalves（H）producedthesmallestamountofa－amylase．Theembryos（E）andthe  

apicalembryonatedendosperms（A）producedasmaliamountofα－amylase，theformersbeingsughtlymorethan  

thelatters．Thus，therewasazigzagpattemofamylaseproductionaccordingtothectlttingsiteoftheseeds  

h・omtheembryo（E）tothe apicalpart（A）．Onthe otherhand，amOngtheembryoless endosperms with   
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Fig．1．Frontねce ofA〟β〃αカg〟αSeed．Latera11ines  

indicatecutsitesoftheseeds；embryo（E），basal  

（B），half（H），andapicalpart（A）．  
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Cut sites  
Fig．2．α－Åmylaseproductioninvariousembryonatedendosperms（◎，Emb）andembryolessendosperms（0，En）of6，18  

and30month－OldAvenabtua seedsinthe presence oflppm GA3at2000r300c．The embryonatedand  
embryoIessendospermsareobtainedbycuttingatthesitesrepresentedinFig．1．Germinationpercentageofthe  

embryonatedendospermsisshownbysymbol（△）．  

differentsizeofendospem，theendospermsrernovedembryo（E）producedthesmanestamountofamylase，  

Whiletheendospermhalves（H）andtheapicalendosperms（A）producedalargeamountofα－amylase．Thus，  

therewasalinearincreaseinamylaseproductionoftheendospems＆omtheembryo（E）totheapicalpart（A），   
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Showingtheirproductionoftheamylaseexceededtheproductionoftheembryonatedendosperms，eSpeCiallyat  

theendospermhalves（H）andapicalendosperms（A）．  

針Arnylaseproductionofcut seedswithdi鮎rentsize ofendospemandwithorwithouttheembryo  

increasedwithincreaseinafter－npenmgperiod．α・Amylaseproductionat300cwasねrsupedorinitsamount  

thanthatat200c．  

ThegeminationrateofthedifferentembryonatedendospemlSWaSSimilartothepro且1eoftheirα－amylase  

production．However，SOmedifferencewasfoundbetweenthetwoevents：aCOnSiderablyhighgermination  

percentagetookplacedespitealessa－amylaseproductionintheembryonatedhalvesandaplCalembryonated  

endosperms．AIso，thegerminationpercentageoftheseembryonatedendospermsgraduallyincreasedwiththe  

lengtheningofafter－ripeningperiod．  

2．G鶴離朝ぬ祝川彿馴廟叔制   

Seven，19and31month－Oldseedswerecutintohaives．Theembryonatedhalvesandembryolesshalves  

termedasendospermhalvesweresu均ectedtotheα－amylasetestwithvariousconcentrationsofGA3eitherat  

20Oor30Cc（Fig．3）．Neitherembryonatedhalvesnorendospermhalvesofanyageproducedα－amylaseinthe  
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Fig．3．a・Amylaseproductioninembryonatedendospemhalves（◎，Emb）andembryolessendospermhalves（○，En）of  

7，19and31month・OldAvenabEuas朗dsinthe presence ofvariousconcentrations ofGA3at2000r30Oc．  

Geminationpercentageoftheembryonatedhalvesisshownbysymbol（△）．   
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absence ofGA3．The embryonatedhalves produced oniyaminoramountofa・amylase atlandlOppm，  

WhereastheendospermhalvesproducedaconsiderableamountevenatO．1ppm．Theincreaseinかamylase  

productionwiththelengtheningofafter－ripeningwasmoreremarkableintheendospemhalvesthanthatinthe  

embryonatedhalves．   
Embryonatedhalvesgerminatedmoreat200and3OOcwithincreasingofGA3COnCentration．therateof  

whichalsoslightlyenhancedfurtherwithlerlgtheningafter－ripeningperiod．Embryonatedhalvesat200cwere  

abletogeminateevenintheabsenceofGA3butnoproductionofα－amylasedidoccur，  

3．鞘財制摘坤肌拗閻血ぬ針㈲摘励祝融  

Theeffectoftemperaturesduringseedimbibitionpriortotheα－amylasetestwasexamined．Inonegroup  

Of4month－Oldseeds，theembryonatedhalvesandendospemhalveswereprepared，thenplacedonAlterpaper  

moistenedwithsterilizedwaterinpetridishesandincubatedbr3daysat50，100，15C，20O，2500r300c．Inthe  

Othergroup，intactseedswere鮎●Stincubatedatthedifferenttemperaturesdescribedabove，thencutinto  

halves．Theywereexaminedforthea－amylaseproductionwithorwithoutGA3at300cfor2days．Asseenin  

Fig．4－a，theembryonatedhalvesproducedasmB［llamountofGA3壷ducedα－amylasewhenimbibedat50to  

150c，but didnot at the highertemperatures，beingindependent ontiming ofthe cut．In contrast，the  

endospermhalvesproducedagreatamountofGA3－inducedα－amylaseat50to15Oc，butasmaileramountat200  

to30Oc．Especia11yremarkablewasthedecreaseat200to30Ocatwhichtemperaturestheywereimbibed  

beforeseparationfromtheembryonatedhalves（Fig．4－a，l）．  

Germination of the embryonated halves，regardless ofexcision time，decreased with the risein the  

temperaturesofimbibition．  

AdramaticcontrastinGA3壷ducedα－amylaseproductionintheendospemhalvespreparedafterimbibition  

WaSfoundbetweenthelo＼Vandhighternperature．asseeninFig．4－a．Ⅰ．lntactseedsof6，180r30monthsold  

wereimbibedeitherat500r300cforOto5days，thencutintotwohalves，andproductionofGA3－induced  

αTamylaseintheembryonatedhalvesandendospermhalveswastested．TheresultsareshowninFig．4－b．  

Theendosperrnhalvesofanyage，imbibedat5Cc，prOducedα－amylaserapidly，reaChingtosomelevelinafew  

days．Sixor18month－Oldendospermhalves，thereafter，prOducedamoreamountofamylase，Whereas30  

month－01dendospermhalvesproducedaconstantamount．Incontrast，6and18month－Oldendospermhalves，  

imbibedat300c，prOducedasma〕eramountofamylasewithincreaslngimbibitionperiod，Whereas30month－01d  

halvesproducedaconstantamountofamylase．Ontheotherhand，embryonatedhalvesofanyageproduced  

Onlyasmaliamountofamylasewithminorchangeovertheimbibitionperiod，Showingaslightincreasewith  

a氏er－rlpenmgperiodandtheimbibitionperiodat50c．  

4．1吻如飢明如d触油槽めわ㈹物肌mほ…矧撒   

Thee鮎ctofembryoontheGA3壷ducedα一amylasewasexaminedbysurgicaltreatmentsgiventothe  

embryoin6month－Oldembryonatedhalves．Inonegroup，thebasalpartofendospermwiththeembryo，the  

SCutellumwiththeembryoortheembryoalonewasremoved，reSpeCtively．‡ntheothergroup，thoseexcised  

tissueswerepkiCedagainonthesamecutsitesothatcutfacescloselyattached．Thesehalveswithembryo  

treatedweresubjectedtotheamylasetest．AsseeninTablel，theembryonatedhalvesexcisedembryoorits  

aroundregion，andthoseplacedagaintheexcisedembryooritsaroundregionproducedahnostthesameamount  

Ofa～amylaseasthecorrespondingembryoiessendospermhalves．   
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Fig．Ll－a．α・Amylaseproductionasa鮎ctedbytheirnbibitiontemperatureinembryonatedendospcrmhalves（0，◎，Emb）  
andeIllbryoIcssendospenllha）、′eS（口，II．El一）0ト1n10nth－01d・4…t〝jiL／，L（LSeedsint】1el）rCSenCC（●l■．▲）a）1d  

intheabsenceoflppmGA3（0，□，△）．Germinationpercentageoftheembryonatedhalvesisshowllby  
symboIs（△，A）．H；embryonated halves and embryoless endosperm halves wereimbibed at different  
temperatures（50to300c）br3days priortothe amylase test一Ⅰ；intactseeds were血bib鴎then the  
embryonatedhalvesandtheembryolessendospermhalveswerepreparedfortheamylasetest・  
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Fig．4pb．α－Amylaseproductionasaffectedbytheimbibitiontemperatureinembryonatedendospermhalves（0，ロ，Emb）  
andembryolessendospermhalves（◎，拓，En）of6，18and30month－OldAvenajbiuaseedsirlthepresenceofl  
ppmGA3・EmbryonatedhalvesandembryolessendospermhaIveswerepreparedfromintactseedsimbibcd  
eitherat50c（0，◎）or300c（0，噂）brvariousdays（Oto5days）．   
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Further，thee鮎ctsofembryosontheかamylaseproductionofnotchingwitharazorbladeaboutO．4mmin  

deptbandprickingbyneedletothesarnedepthgivenatvarioussitesoftheembryooritsaroundwereexamined  
uslng6month－Oldembryonatedhalves．AsseeninTable2，thesetreatmentsbothatthemidpointofthe  

embryo（Embryo）andatthetipofscutellum（Front）resultedinthesamelevelofα－amylaseproductionasthatof  

theembryolessendospermhalves．Thesametreatmentsattheaanks（F王anks）andthemidpointbetweenthe  

SCutelklmtipandthecutline（Middle）hadnoeff6ctonamylaseproduction．Furthermore，Varioussitesofthe  

embryooritsaroundweretouchedwithaburnedneedle．ÅsseeninTable3，tl扇streatmenttotheembryo  

itselforthetipofscutellumresultedinα一amylaseproduction，butthetreatmentsatbothsidesofscuteliumdid  

not．Thus，thevarioussurglCaltreatmentsappliedtotheembryoitselfresultedintheα－amylaseproduction，  

eventhoughthegerminationdidnotoccur．  

5．GAぶひγAβA肋和癖肋gβ乃血ゆβ乃乃  

Both the basaland the apicalportions of2mminlengthwere excisedh’om theintact seeds．The  

embryolessendospermcolumnsof5mminlengthobtainedwereplacedattheoriginal！yapicalendofseedson  

thegeI．Asmall批erpaper，2mrnx2mm，WettedwithonefLlofaqueoussolutionofGA30rABAwaspiaccd  

Onthetopoftheendospermcolurrms．Thea－amylaseproducingactionofGA3Placedonthetopwastestedby  

thegelintheabsenceofGA3・AdoseoflCr3FLgGA30rmOreinducedα一amylaseproduction・Theinhibitory  

actionofABAonthetop払rtheGA3qinducedα－amy王aseproductionwasexaminedbythegelinthepresenceofl  

ppmGA3，AdoseoflO－3fLgABAormoreinhibitedGA3－inducedα－amylaseproduction・Theolderthe  

endospems，themoretheactionofGA30rthelesstheactionofABA（thesedatanotshown）．Furthermore，  

Tabtcl．E鮎ctsofremovalandreplacementofembryoregionsortheembryoitsetfonGA3血duced  

α－amylaseproductionandgermir）atiollOf6month・OldAvenajbtuaembryonatedhalves．The  

SCutellumandembryoaresymbolizedbyIargerarldsma11erhexagons，reSPeCtively．Cutsites  

areindicatedbydottedfigures．   
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Table2．E鮎cts of notching and pricking the embryo andits around on GA3－inducedかamylase  
productionandgeminationof6morith・OldAvenaカiuaembryonatedhalvcs・Thescutellum  
andembryoare symbolizedbylargerandsmallerhexagones，reSpeCtively・Notchedand  
prickedsitesareindicatedbyshortlaterallinesandsma1lopencircles，reSPeCtively・  

Table3．Effects of killing smau areas of the embryo andits around on GA3・induced a－amylase  
productionandgem血ationof6month－01d血朋町勉励embryonatedhalves・Thescutelhm  
andembryoaresymbouzedbylargerandsmallerhexagons，reSPeCtively・Ki11edbytouching  
withaburnedneedleandthesitesareindicatedbysmallcloscdcircles．  

色  

10  

20   
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Fig．5．lnteractionbetweeninhibitoryactionofO（○），10h4（○），10～3（口）andlOM2pgABA（△）apphedtothetopof  

embryolessendospermcoloumnspreparedh鼻om12month－01dAvenahtuaseedsand針amyIaseproducingactionof  

GA3atVariousconcentrationsappliedtothebaseoftheendospermcoloumnsatthegel．  

theinteractionbetweentheinhibitoryactionofABAappliedtothetopofendospermcoiumnsprepared＆om12  

month－OldseedsandtheinducingactionofGA3preSentatthegeiwasexamined．Theexperimentalresultsare  

ShowninFig・5・Theα嶋amylaseproductionbytheGA3WaSinhibitedbyABAatlO－3pgormore．  

ⅠⅤ．Discussion   

Embryolessendospermsofmanycereals，SuChasbarley，10・14）oats9・12）andrice5）produceα一arnylasein  

responsetoexogenousGA3・ThisisalsotrueforthoseofAvenajbtua（Figs．2and3）．However，α－amylase  

PrOductioninembryonatedendosperrnsofA．jbtuaまsalwaysmuchlowerthanthat奴embryolessendosperms  

（Figs．2and3）．Thislowerproductionofα－amylaseintheembryonatedhalveshasnotbeenfbundinother  

Cereals，SuChasbarley，Wheatandrice，Whoseseedsarenotdormanttogermination（Ogawa，unPubushed）．  

α－Amylase productionin both the embryonated halves and embryoless endosperm halvesincreased  

gradua11y when after－ripening period waslengthened，but theincrease ofthe amylase productionin the  

embryonatedhalveswasmuchlesserthanthatintheendospermhalves（Figs．2and3〉．α－Amylaseproduction  

byGA3inbarleyendospermoccurshthealeuronelayerceus4・16）．Despiteofthelargeramountsofthe  

aletlrOnelayerintheembryonatedendospermssuchasモheembryonatedhalvesandtheaplCalembryonated  

endospermsinthepresentA・hiua，COmparingwiththatofcorrespondingembryolessendosperm，α－amylase  

PrOductionwasalwaysconsiderablylowerintheseembryonatedendosperms（Figs．2and3）．Thistrendwas  

independentonthetimeofcuttingseeds，beforeora氏erimbibition（Figs．4－aandb）．Thesefactssuggestthat  

inhibitoryfactor（s）なomtheernbryoexertsaninhibitoryinnuenceontheα－amylaseproductioninthealeurone  

Cellsofendosperm．   

ProductionofGA3－inducedα－amylaseinbothembryonatedandembryolesshalvesincreasedat50cbut   
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decreasedat300c，atWhichtemperaturesintactseedsorseedhalveswereimbibed（Figs，4－aandb）．The  

inhibitionofα－amylaseproductionatthehightemperaturereducedwhenafterNrlpenedperiodwasincreased  

（Fig．4J），6mon．vs30mon．），ThissuggeststheoccurrenceofapromotingたICtOr（s）intheembryoimbibedat  

lowtemperatureandthatofanhhibitoryfactor（S）athightemperattlre，theformer（s）beingincreasedandthe  

latter（s）beingdecreasedwiththelengthofa氏er－ripeningperiod．Thepromotivehctor（s）wasreplacedbyGA3  

appucedtothetopofembryolessendospermcolumnandtheinhibitoryfactor（s）wasbyABA．TheABAapplied  

to the top of the endosperm co王umninteracted with GA3applied to the base（Fig．5）．This evidence  

reemphasizesourideastatedpreviouslythatthedominantactionofendogenousABAinseedsafter－rlpenedfor  

OnlyafewmonthsisreducedbytheinteractionofendogenousGAsoccurredinseedsafter－ripenedfbrmany  

mon也s8）．  

Sofar，however，nOapparentevidenceofinlibitoryねctor（s）canbefoundbyreplacingtheexcisedembryo  

regionortheembryoitselfonthecutsiteofembryolessendosperm（Tablel）．Thesuper鮎ialscariticationof  

theembryo（Table2）aswellasheatkil血goftheembryoitself（Table3）couldreleasetheinhibitoryeffectfrorn  

theembryo．WecannotexplainexactlywhythesesurglCaltreatmentscancompletelyreleasetheinhibitory  

in餌encefromtheembryo，particularly，thetreatrnentsapp長edtothetipofthescutellum（Tables2and3）．  

Thesetraumasmightbringaboutanaerobiccondition，WhichcouldthenactivatetheamylaseproductionbyGÅ3．  

AIso，anembryoattenuatedbysuchtreatmentwouldbeunabletoproducetheunfavorableconditionorたICtOr（s）  

generatedbytheuvingembryowhichinhibitsGA3－induceda－amylaseproduction・Ogawa8）hasfotlndthatGA3  

canstimulatethegermhationoftheisolatedembryoinvitroevenat300c，butcannotfbrtheembryoencIosedin  

the seedtissue．ThisindicatesacertainsimilarityintheactionofGA3“atanaerObicstate”betweentwo  

events；1）germinationoftheisolatedembryos，and2）a－amylaseproductionhltheendospermswithembryo  

removedorinthosewithembryowounded．However，furtherstudiesonmechanismofinhibitoryeffectofthe  

embryoonα－amylaseproductionmustbeperformedwithregardtotheactionsofdifferentexternalstimu蚤iin  

relationtotheactionsofendogenousGAsandABAintheembryo，Perhaps，theinhibitoryintluenceofthe  

embryo could be adaptable to produce notonly theα－amylase but also otherenzymes such as protease，  

ribonucle；lSe and othersin the seeds．   

Incidentally，We uSually observed that some embryonated endospemlS germinated arld produced the  
α－amylase，butsometimesotherson王ygerminatedbutdidnotproducetheamylase（ref．Fig．2；18，30months，  

H，and Fig．3；20Oc，0，0．1ppm GA3），Or uice ve7Sa（ref．Tablesト3，embryo treated）．However，the  

GA3－inducedα－amylaseproductioninbothembryonatedandembryolessendospermsincreasedmoreorless  

withlengthening after－ripeAng period（Figs．2and3）．Seed gemination at the higher temperature also  

increasedwithlerlgtheningafter－ripeningperiod7）．Thus，theincreaseintheseedgerminationofA．カtua  

acconpaniedwiththeafterAnpenmgperiodmustbeinvoIvedwiththeincreaseintheα一amylaseproductioninthe  

endospenll．  
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野性エンバク 伍びβ乃αカ如α）種子胚の胚乳におけるジベレリンA3  

誘導α－アミラーゼ生成の抑制作用  

小 川 率 持  
三蕊大学生物資源学部   

野性エンバク抽酬勘助通の梯子（えい栄）を械半分に切断して，胚のある側と肱のない側に分けて，ジベレ リ  

ンA3（GA3）誘導α－アミラーゼ生成を比較した。  

1．胚のある側のα－アミラーゼ生成は，胚のない側のアミラーゼ生成に比べて，著しく少なかった。   

2．胚のある側および肱のない側，それぞれのα－アミラーゼ生成は，級数の進行にともない増加した。しかし，   

胚のある側の増加程度は，胚のない側に比べ著しく少なかった。   

3．完全種子を，50cから150cで吸水した後，切断した肛のない側のぼ－アミラーゼ生成は多かった。これに反  

して，250cあるいは300cで吸水した後．切断した膳のない側のα－アミラーゼ生成は，著しく減少した。   

4．胚のある側の肱直接に，あるいは胚鹿の先きの部分に，小さい穴，または浅い切り込みをつけるか，または熱   

処理をすると，胚によるα－アミラーゼ生成の抑制作用は完全に消失した。   

5．胚の抑制作動ま，外生アブシジン酸（ABA）の作月吊こよって代替された。   

上記の実験結果は．A．カ如か隆子の胚は，胚乳におけるGA3誘導α－アミラーゼ生成を抑制することを示してい  

る。胚による抑制作用，および駄あるいはその周辺の外科的処掛こよって，胚の抑制作用が消失する現象の生化学的  

機構をさらに研究する必要がある。   




