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IntervarietalDi鮎rencein Radiosensitivlty andIts Contro11ing  

Factorsin Suspension CulttlreS OrRice Cells  

Yast10KowYÅMA＊and Norio SIilBÅTÅ＊＊  

llltrOdlICtioll   

Di馳rencesinradiosensitiviモyorhi如erplantshavebeenreported amonggeneraand species叫and  
evenamongcuitiva絶dvarietiesinagivenspecies23・2さ）・SpÅRROWaユーdhiscolleagues王8，19〉revealedt】1at  

DNA content perl－uCleus andinterphasech】・OmOSOme VOlume are maJOrねctors contro11ing ce11ular  
radiosensitivityordi飴rentplanモSpeCies・AsanotberbiologlCalねctors，itbasbeenshownthattbelevel  
ofpolypioidyandtbegenomeconstitutionalsocontributetod妄触entialradios紺Sitivitylnpiantsthrough  
geneticredundaれCy石一王之，2ヱ，30〉 ・Theseねctors，however，donOtSeemtOpl町animporはnt rolein deter－  
mlnlngthevarietaldi馳rencesinradiosensitivitywitもinaglVenplaIltSpeCies・   

FromgeneticanaIysisorradiosensitivityinthreecropplants，UKAほndYAMÅS＝汀Å呵showedthatvarieはi  
di馳rencesingamma－andXィayssensitivityarecontroiledbydi能rentg紺eticsystems，i・e・，bypolygenic  
systemsinriceandbarIey，andbyasInglem鋸Orgeneinsoybean・Å1thoughintervarietalvaパations or  
radiosensitivityhavebeeninvestigatedbymanyresearchers4F13・25〉，a11tl－e Studies we】■e Cal■l■ied ouもWith  

eithertheseeds，Seedlingsorw‡101eplantsasexperimentalmaterials－ Wl－ile，ii用e attention has been  
dc＼′OIcdto＼′atlietilldin七Ⅰ・CnCeSinra〔lioscnsilivil〉lOrCu）lurCdcellsi11Plants．So一一ICCulturedcellsorp】こIntS  

arelnOreOrlessheterogeneouscellpopulation with various degrees orpolyploidy2，11ナま4制之9〉 ・‡nthe  

culturcdccllsincont（・aStWithilninlact phnt，1llerel、orc、high pt・叩Orlionorl〕OlypIoi（1celJsmigl－1nlO（liry  

theradiatione馳cts．   

ThepresentexperimentswcremadetorevealthevarietaldifrerencesinradioserlSitivityorcallustissu  
culturesderived魚・Om6ricevarieties，andtoevaluta絶thecontributionorpolyploidceilstothesensitivity．  
避asedont地col叩arisonortheradiosensitivitiesintheculturedcelIs、Vithtboseorboththedryseedsand  
theseedlings，biologicalfactorscontrollingthevarietaldi馳rencesinradiosensiiivityarediscussed・  

MaterialsandMethods  

尺／ぐビl・川イ（イ／（】．－…J〔／r〃／／川・く－ぐの〃〟JJ／（Ⅲ   

Tbreericevar主etiesたomJaponicatype（Akamai，OiranandSensho）andthree鉦om‡ndicatype（Zenith，  
KumariandTadukan）werepickedupasexperimentalmaterials，becausetheprominentvarietaldi鮎rences  
inradiosensitivityhadbeenobservedamongtbeminapreriminaryexperimentwiththedryseeds・   
CalluscellsofthesixvarietieswereseparatelyinducedandsubculturedbytlleSameCultureconditions  
andnutrientmediumasdescribedinthepreviotlSpaper7）¢XCepモtbatthesubcultureswerecometoanend  
onlyfbrsevenmonths・Thegrowthoftheca重1usce11sineaehvarietywasmonitoredbythesedimented  
cc［lvolしInlC（SCV）lhroughoutsubcu］tutleSl   

ル右Ⅷ廿川守〃J（り～／（イノ川（イ（J（汀l・0／M肝   

Cil‖useellsobl之Iincdrromthcilbo＼・ClllCntioncd6＼ナと11・icties＼＼，erCS乙InlPIe（linthctllirdsubculturcrorcsti－  

matingtheploidylevelsoftheirnuclei・After鮎ationinglacialaceticacid，theceliswerehydrolysedfor   
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50mjnutesin5N岬HCtat200C，andthenstained触1b＝ViぬtheFeuigenreagent．Theexcessorstain  

WaSremOVedwiththreechangesorSO2Wa紐reachfbrユOmin．Adropoft壬1eStainedceilswasp靂acedon  

acleansiideandtbenacoverslipwasappliedwithoutanysquashin払 UsingascrewmicromeモereyepleCe，  

two perpendiculardiamctersofthenucleiweremeasuredinthe250randomlychosencells．Thenuc】ear  

VOlumewascalcu】atedasaneliipsoid・Forestimatiol－Orthedipioi8nuclearvolume，rOOトtipceilsoreach  

VarietywerealsopreparedbytlleSamep柑Cedures．   

1’ィ〔り・山・（J（〟〃仙川   

Thethirdsubculturedcauuscelisofthe6varietieswereusedforestimatingtheradiosensitivity．Based  
Ontheexperimentalresultsobtainedin thepreviouspaper7），X－rayirradiation w鱒Smadeatthe most  

SenSitivegrowthp】－aSe，1・e・，atmid】ogphase・The】Ⅵethods払rirradiatingandculturingt王IeCalluscelis  

Were払】lowedbythesa】ⅥeprOCeduresasdescribedinthepreviouspaper7〉．Radiosensitivitiesorca加s  

Celisinthe6varietまes＼VereCOmparedby珊eaSudngtheSCVat35daysa托erirradiat主om   

Forseedirradiation，】「e華peCtiveseeds丘omthe6varietieswereadjustedtoll％moisturecon紐ntby  

StOringtheminadesicca血Witb75％如ycerolぬr7weeks，andsu毎ectedtovaryingdosesorX－rayS  

（10叫80kR）ata－doserateor336町min．Theirradiatedseedsweregerminatedandgrownat300C兵汀  

5days・Forseediingexperiments，4－days－Oldpottedseedユingswereirradiatedwith2・1to32．2kRorX－rayS  
atdoserateor322R／min・Radiosensitivitiesorth¢SeedsandseedlingsⅥ′ereeStima総dby】ⅥeaSuringroot  

le噛handseedlingheightat 5daysa鮎rirradiation，reSpeCtive王y・Tわeseexperimentswel二eCarriedout  

Witbtworeplic誌tions，エneaChorwhich35seedsand40seedli蔦gSWereuSedぬreacbdosei】1Seedandseedling  
krad如ior‡，reSpeCtively．   

Forcomparingtheradiosensitivityamongthevarieties，baIrreductiondoses（Dき。）肋culturedcelis，  
SeCdsandseedlingsofeachvarietywerecalculatedasdescribedinthepl・eViouspaper7）．  

Results  

尺（J（／わ∫ぐ〃．両在中・山（tJJ／JJ什（｝rJぐ（イエー   

GrowtllpatterれSOrthe6varietiesinacuittlreperiodfbr35daysareshowninFig．1．Fromtbis軸ure，  

itisclearlynoticedthatcalhlSCellsofTadukanandZenithprolifbratemorerapidlyunderthepresentculture  
COnditionsthanthoseoftheotherfourvarieties．Calluscellsatmidlogphasewhichweredecidedbased  
Onthegrowthpatternsoreachvarietyweresampledandi汀adiatedwith2ふ15kRofX－rayS．F短ure2  

Showstbegrowtb▲Cu】・VeSOri汀adiatedcells伽35daysa釣erirradiation・InaIlthevarieties，COnSplCuOuS  

depressionsorceilgrowthoccurredi∫】eXpOSureWiththehiめestdoseorX－rayS，15kR．Halrreduction  

dos8Sぬrcellgrowth（D50）imeachvarietywereestimated丘omdoseresponsecurvesassIlOWninぎig．3，  

inwhichtheSCVvaluesweretakenfromthe負nalmeasuremefltSinthecultureperiodfbr35days．As  

listedinTablel，Tadukanwasmostse蔦Sitive（D50；8・OkR）andKumariwasmostresistant（16．2kR）．  
Theother化urvarietiessbowedtbeintermediateD5。Values．   

Iノt〃イ〟佃〃qハJJ／ぐ／山甘l－〃／J／川ぐ／JJぐ〃／〃〃・（′〟r〔肋   

Figure4shows肋quencydistributiomsornuclearvoIumeiれCu血redcelissamp】edatmidiogphasein  
5thsubcu血re・Kumariexbib如dlleterOgeneOuSCel王popu王ationwiththewidestdistributionorthefluClear  

VO】umeranging鉦om129・4〆to636・8〆・Ontheotherhand，ailthevarietiesexceptKumarjconsisted  

OrCOnSiderablyhomogeneousce‡1populationwまtわbimodaldistributionorthenuciearvolume．Moreover，  
Signi点cantd瀧rencejn血nuclearsizewasobservedbe紬eenKumariandTadukan，i．e．，aVeragenuCぬr  
VOlumebeing233・0〃3inKumariand98．6〆inTadukan．ぎromthemeasurementsoデnuc王earvolumein  

root－tipmeristemsofeachvariety，diploid，tetraPloidandoctaploidcellnucleiwereestimated．Basedon  

thesees沈mation，prOpOrtionsorpolyploidceilsineachcu】ture8c¢11populationwerecalculated，aSSぬown  

ijlTable2・‡nKumari，agaiれ，highpercentagesorpolypioidcellswereobserved；36．0％tetraploidand   
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Fig．1．Gr郡′thpatterIISOrCa＝uscellsi11thesixricevarjeties，i．e．，Tadukarl（A），  

Zenith（▽），Oiran（△），Sensbo（×），Åkamai（○）andKumari（⑳）．  

7・2％octaploid・Whereas，intbeotller薫vevarietiesmor¢than80％ortheceIIsⅥ7ereidenti鮎dasdiploid，  
andoctaploidcel王swerenotobserYedatall．   

助成睨郁肋旬相川蛸狛紬拍拍動聯   

Radiosensitivi血sindryseedsorthesixvarietieswereestimated鉦omdosere＄pOnSeCurVeSformean  
rootlel鳩thexpressed as aratio to thecorrespondingcoIltrOlva王ue．Assi10Wnin Fig，5，the higher  
SenSitive varieties exhibited the steeper slopein the dose response．Thelower sensitive varieties  
Showed thedistinctivefbaturewiththemoregentleslopeandthewidersholderintheirdoseresponse  
CurVeS・At40kRorX－rayS，rOOモgroⅥ7thinAkanla主wasalmostcompietelydepress¢d，Whereas thosein  
OiraflandZenithwereinhib主tedonlybyabout50％orthecontrol．Fromcomparisonoftbecaiculated  
D50Values，Akamaiwasapproximateiy3timesassensitiveastbeother鼠vevarieties（Tab】el）．   

Radiosensitivit主esinseediingsortbesixvarietiesweresimilarlyconlparedindoseresponsecurvesas  
ShowninFig・6・A鮎rX－rayi】∵radiatio110r21・5and32■2kR，nOfu油ergrowtbortheseedlingtookp払ce．  
Thecalcuiated王）50Valuesintbeseedlir唱irradiationa托まistedinTabl¢1．ぎromtbesedata，itisc】eariy  
n〔両cedtllatSenshoismostresistanttoX－l・こl）′S（D，。こ4．8kRいIndthatbothTadukanan（1Akanlili之1remOSt  

SenSitive，か50being2．8kRand2・9kR，reSpeCtive王y．MaximumvariぬIdi飴renceinradios孤Sitivityor  
SCCdJings，ho、VC、℃r、、…SOnly］．7tilllCS，i．c．．smこ111el・than3．Otjmcsinth；ltOrdr）・SCCds．   
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Fig．2．CelIgrowtbmeasuredbytheSCVa托erX－rayirrad呈ationsorOkR（COnt．，○），2．5kR（×），  

5．OkR（△），7．5kR（◎），10kR（▽）and15kR（A）incailusce】】sorthesix varieties，i．e．，  
Akamai（Å），Sensho（軌Oiran（C），Ktlmari（D），Zenith（E）andTadukan（F）・  

Discussioll   

Amongtheculturedcel量sinthesixricevarieモieswhichincludeJaponicaandIndicatype，atWO－fbld  
di鮎renceinradiosensitivityanddi馳rentproportionsofpolyploidnuc！eiintheircellpopulationswere  
revealedin thepresentstudy．TberadioresistanceintbecalluscellsorKunlaricoincidedwithahigh  
percentageorpoiyploidcells．Thecaliuscellsoftheother艮veva血tieswerecomposedorover80％  
dip】oidnucleiandnoneoftheoctaploidintbeirceIIpopulationandshowedhigherradiosensitivitythan  
thoseofKumari．MÅEDA9・iO）observedthevarietaldi駄rencein distributionofthenuclearsizeamong  
ca11us tissues dcri＼′Cd rt・Om SCed enlbryos orsix ricc＼′arictics．Pot〉・Ploid〉lis onc orthc most common  

nucIcarcollditioIISin pIi川t CCIIs gT・OWn／ltll［（l・0．The occun■CnCe OrPOlyploi〔1celli11l・iTJ・Ois supposed   
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Fig．3．Doseresponseorca】1uscel王sinsixricevarieties，i．eリKumari（◎），Zenith（▽），Oiran  

（△），Sensho（×），Akamai（○）andTadukan（Å），  

Tablel．Ra（jiosensitivitycoef笑cient（k），COnStant（王Ⅵ）andD5。Valt‡einca仇ISCells，Seedl主ngsand  

Seeds ortileSixricevarieties．   

Seedljngs  Ca】山scells  

k  in p5。  k  m  l）5。  k  m  I）5。  

Akamai  

Sensho  

Oi】・arl  

Zenith  

Kし1ma！・i  

Tadukan  

0．0733  1．ilO  】0．46   0．2639  

0．0652  1．058  11．24   0．1838  

0．063‡ 1．117  12．22   0．】921  

0．06i4  1．115  i2．54   0．2239  

0．0463  l．082  16．j7   0．2130  

0．0867  】．005   8．04   0．2745  

1．102   2．8タ  0．0756  

i．297   4．80  0．0396  

i．108   3．99  0．0346  

】．ま83   3．63   0．0382  

1．200   3．87  0．0711  

i．105   2．78  0．0473  

】．352  12．08  

2．006   31．07  

1．950  34．88  

2．416   36．35  

3．445   23．94  

2，（；27   30．90  

eithertobeaconscqueceofitsappearanceinorlglrlalexplantsわ＝′iリ0，OrtObearesultofitsinduction  

andsclectionduringcullurc pcriod‖・＝L’一．Furthe‖11OrC、il＼＼ノ；lSrOundin tllCPreSCntCXpCI・jnlentlhat D，。  

＼′Ll］ucinllle Cこ川us cclls orSenstlO WCrC11．2kR．indicati］lglllOrC rとl〔1iol’eSisli111t thanlhcIong－tCrm Sub－  

Culturedcellsofthevarietydescribedinthepreviouspaper7）inwhichtheD5。Valueswerein the dose  

rこIr唱errOm2．21O6．9kRdcpcndinguponthegr州・th tlhilSeSilltitllCOrX－11il〉・iTlrildiLltion．Thc）oLlg－teT’m  

Subcu】turedcellpopu王ation holded morethan90％diploidnuclei，Whereasinthepresenteal】uscellsof  

Senshowhic】1WereSubctl圧ured only threetime，18％tetrap】oi（intlCl¢iwereobserved（Table之）．Ithas  

beenreportedinsomeplantspeciesthatanerapre壬iminaryperiodwithlargevariabilityind厄omosome  

numberorinDNÅconientofthemclei，thereisaprogressivetendencytowardsstabilitywithinoneor  

抽Op】0はylevels刷絢ヱ9〉 ．Cel王suspensionculturesofガ叩J呼卿〟ぶgJ′αC肋werestabilizedinthedipIoid  

conditio11－7‡．o111hc otllCr hこInd．tctI・llPIoid ccT）s＼＼′CrC P［・Cdol11inant jn Ni（・Oti（7／1〟 r（ZbE］（L／m CこItlus   
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Fi臥4，Frequency disもributionsornuclearvoiumein5t量ISubcu比uredcalluscel王s orthe  
SixrlC8Varieties．   
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TこIblc2．l）roportionsorpoI〉・PloidceLIsh151hsubculluI’Cdca）1L）SeSOrt）leSixI■iccvariclies．  
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Fig．5，Doseresponseofdryseedsa蔦erX・rayirradi乱tioninsixricevarieties，i▼eりOiran  
（△），Zenith（▽），Sensho（×），Tadukan（A），Kumari（⑳）andÅkamai（○）－  
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Fig．6．DoscI－eSPOnSC OrSeCdIingsこIrtCr X－r；lyirradialionin six ricc varicties．i．c．，  

SensllO（×），Oiran（△），Kumari（◎），Zeniih（▽），Åkamai（○）andTadukan（A）・  
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cultu㍑Sll）．Mixoploidcompositionintheshort－term Subcultured ceiipopulation seems to contribute  
lO thelo＼＼′erl・こIdioscnsitivitics as sho≠′nin thc prcscllt eM〕eril11ent．The pllOPOrlion or poIyl）1（1i（l  

CellsiIlaCalluscelipopulationcanbein鎖uencedbysomeねctors量iketbecompositiono用1emediu叫In  
particulartheauxinandcytokininconcentl■ationsi‡lt】1emedium，thedurationorsubculturesandger）ertical  
traitsinapareれtaIplaf呈モusedasexperimentallⅥaモerial．Fromtbeseconsidera毛ioれS，itseemsreasonabIe  
topointoutthatthepolyploidce11compositiona11dtheirploidyleveispiayanimportarltrOieinmodi毎ing  
tlleradiatio】1e飴ctonace重1popuはtioncuItured加y加β．   

Tntheprcscntcxpcrilllent、1hcp］oid〉′1e＼・CIsorthccこl）Lusccl］s≠・eT●erOughl），eStiIllilledb〉！mCaSし1t▲ingtllt：ir  

tluCleこ汀VOlumes．Although thceou【1tingorchronlOSOmCtlumberis thc moslreliilblcnlCthod roI－dt：ter－  

minationofpolypioidyinacelトnucieus，metaphaseplatesaretoorarelyobservedinpla11tCellscultured  
玩仁再カ℃tOpermitasystematicanalysisirlthece主Ipopulatio釣．Whiie，CytOphoto】ⅥetricalmeastlrementOr  

nuclearI）NAcontentsmakeitpossibletodealwitha】argeれumberorthecelInucleiandtoevaIuateモheir  
pIoidycollditiorlandtbe鉦equencydistributionofpolyploidcells16〉．Fじれherexp8rimentwiththeaidor  
thecytophotometry，therefbre，mightberequiredforaccurateestimationofpolyploidyfoundinthepresent  
exper主mentalmateri乱is，   

ThemaximumiIlterVarietaldi鮎renceirlradiosensitivltyarte王・Xィayirradiationorca肋scellswas2．O  
timesamongthesixval・ietiesusedinthepresentstudy．Wllilea3．1－ぬ1ddi馳㌻錯Ceinradiose王1SitivltyiS  
revealedamor喝di馳rentg柑Wthphasesorcaliusce11sdurir喝aCulturep¢riod，aSSbowniTlth8preVious  
paper7）．Theser¢Sultsst唱geStthatfluCtearand／orcytological払ctors】nOr¢decisivelytal（epartincon－  

1rOIJingther之Idioscnsiti＼・ilyorplanlcc）］scullurCdiJ川／T／・Othangclletieil1111CtOrSinhcrc11tineilChrjccvこIriet）■．  

Tllissuggestionwasa】soconBrmedbythecomparativestudyonradiosensitivitiesinca肋scells，Seedli】聯  
andsee（董sort王1eSixvarietiesarterX－rayirl・adiation．Figure7showsthecorreIatiorlSOrD50Valueinca皇王us  

Ce11swiththoseintbeseed蚤ingsandseeds．itiscieariynoticedthatthereexistnocorrelatioれbetweenD5。  
rorcalJしISCelZsと1ndlhalrOrSCeds（｛：＝：＝0．OOI、P二10．O5）ilndsLightcorrck11ionbelwecnCil】1usee））silndsec（1】ings  

irradiations（r＝＝0．470）whic量Iare，however，Statistical曇yI‡Ot軸ni鮎ant（P＞0．05）．TAKAO123）ねund the  

positivecorrelatior10fradiosensitivitybetweendormantseedandseedlingirradiationsamong21varieties  
OfGb7ChlemaX，andrevealedthattheiargevarietaldi馳rerlCeinradiosensitivityiscontro11edbytwomajor  
genes，Rs．andRsヱWhichexerttbeiractionstbroughoutl汀ecycleortheplant．Ontheotherhamd，itbas  
beenpointedoutinmanycropplantsthatamarkedvarietaidif鞄ど¢nCejnradiosensitivityobservedindry  
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ぬdエosens沈まv土ヒy土n callus ceエ1s（D50；kR）  

ぎig．7．Corre】ationorradiosensitivilyInCallusce】1swith thoseinseedIingsand seeds amor唱  

sixricevarieties．   
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Seedscomplete董ydisappearsillirradiationsorgerminatingseedsandseedIings，reSu独唱1nmOCOrre王at‡onor  
mdioscnsiti＼・・ily bet＼＼・CCn drysct：dsこILl〔lge［111inaLingsecds or sccdlingsこ■‥ヱ小・二宮）．］Ilthesc crop plこ1111S，rOt・  

examp】e，月′・♂C地力汐Ogαeβ5），わ，C叩e才・ぶ～cβJlピ∫C～Jね〃細別3〉and5’ecαねcgrβαねS〉，POlygeniccontroIs orradio－  

scnsi山車＼l・C（・e（1emonstrLllcd．UE（＾．二T）llnd UK．へJand Y∧M＾S川TÅ’はil】sorc＼・ea）cd rrom gcnetic乙111i11ysis  

On（liこ111cIcrossil111Ong SOmC＼・とIricliesin OI1．t・＝（J∫（LIh・（liIndJ］（）ll（h′E（m HtkELJ・L＝hat the majot．part orthe  

Varietaldi馳rerlCeinradiosensitivityofthedryseedscoul（重beascribedtoadditiveanddominanceaction  
OrPOtygCneS．Thc＼局t■ict乙Il＼′とIrii11ioIIS Ot、mdi（一SenSili＼・il）r rC＼√Ci11edin the pI■eSe11t Sludy scemsilIso to bc  

COntrOlledbyl10tamaJOrgenicbutapolygeIlicgene毛icalsystem，andtbereroretheradioseilSitivitycould  
bereadilymodi鮎d bydi馳rentphysiologlCalandenvironmentaifactorsin dif臨rentcellt11arconditions  
iikecalIusce11s，Seedlingsa王Iddryseeds．  

Slln川l；lry   

Thc prcsentSludyⅥ′uS Clltl・jcd out to cxLlminc tllC VariclこIldifTere11CCinI■adiosensiti＼′ity orcil11uscetls  

deri＼′ed rl．Om rOOt－1ip segmenls orsix rice＼′とIrjcties．Theinduecd callus ee11s＼＼′hich wcrc subculturcd  

tht‘Oughthrcelt・とInSfbrswercsし咄CCtCdtoX－l■こIySOr三．5to15kRilt111idlogphilSCOrCとIChvariety．lllこIIl  

thevarietiesused，thehighestdoseofX－raySbroughtaboutconspICuOuSdepressionsofcellgrowthmeasured  

by thesedhllCntCd cc11＼・01し1mC（SCV）ilt35dこIySヱIrteril・Ⅰ■adiiltion．From tllCCOmparison ol、D川＼・ilIues  

estimated鉦omX－raydoseresponsecurvesoftheSCV，Kumariwas2times as radioresistnt as the most  

SenSitivevariety，Tadukan．TheradioresistanceinKumaricoincidedwithahighproportionofpolyploid  

点uC！ei豪njtscailuscelipopulation．Tわep柁Seがresuitss喝ge5tthatpo如loidcel且compositjo‡1al】dぬejr  

ploidylevelsmightplayanimportantrolein modi抒ing theradiosensitivity ofa p壬ant cellpopuiation  

Cultured由甘如肌   

Thevarietaldi能rencesinradiosensitivitywerealsocomparedamongtbesixricevarietiesa魚erX・rayS  

irradiationsiれtheca11uscells，Seedlir唱Saれddryseeds．Ther¢WaSnOCOrrelationbetweeIID50fbrca11us  

CCllsこIndcitllerthoscl、orsccd）ingsordl・ysecds、SuggCStillgthatthcvarietalditlt：rCnCeSOrradioscnsiti＼′ities  

indi騰rentce11ularconditionsoぎriceplantarecontrolledbyapoiygenicgeIleticalsystem．  
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摘  要   

イネの培養細川包における放射線感受性の品種間差異とその支配要闇  

初心】康夫・栄一ヨ 患男   

イネにおける放射線感受性の品柊間差興とその支配要因を明らかにするために，lヨ木型およぴインド塾イネの6品  

種を供試し培嚢カルス細胞，乾燥種子および幼常についてそれぞれ放射線感受性を調査した。   

まず各晶瑚の根城から誘導したカルス細胞を3回継代培養し，対数胎殖中期の細胞に2．5～i5kRのX級照射を行  

なった。照射後35日間培養した後，細胞増殖盈に対する級数反応曲線から各品種における格巻細胞の増殖駿準滅線魔  

（D5。）を求めた。その結栄，Kumari（D5。ご16．2kR）は汲も抵抗性であり，感受性の最も高いTadukan（D5。㍊8．OkR）  

に比べ約三倍の品梯間差興が認められた。各品種の対数増殖中3机における細胞集団について核体積を測定し倍数性細  

胞の頻度を推定した結果，Kumariの細胞幾開では概数牲細胞の頻度が佼も高く43．2％であったが，他の品種では9  

～18％であった。この肇は，植物の増資細胞における放射線感受性の支配要因として細胞集団における倍数性細胞の  

頻度やその倍数性レベルが主に関与している率を示している。   

次に各品種の乾燥梯子および幼箇に対してX線照射を行ない，線幾反応曲線からそれぞれの生育半減線魔（D5。）を  

求めた。その結果，各品橙の培沓細胞におけるD開値と乾燥梯子および幼笛におけるD5。倍との閲ではいづれも有  

意な相関は認められなかった。従ってイ々りこおいては，放射線感受性の品種間差異をもたらす遺伝的腰灘としてポリ  

ジーンが網卑しており，乾燥細胞凝や培嚢細胞系などの細胞をとりまく環境栗園によって感受性が容あに変更される  

ものと考えられる。   




