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Introduction

Manyattemptshavebeenmadetoobtainhaploidplantsofvariousspecies,with

somepositiveresults.Exceptforantherculture,however,allmethodssofarhavebeen

successfullyappliedtoonlyaverylimitednumberofspecies:i,e.,pollinationofX-

rayedpollengrainsin7一'沈 ガ6π那mo/70coccum(Katayama,1934);selectionofspecific

strainswitheffectivescreeninginIeaAnays(Chase,1949);useofanaliencytoplasm

inT.aestivuni(KiharaandTsunewaki,1962);andelnbryocultureinHordeu〃avu-

lgare(KashaandKao,1970)andT,aestivum(Barclay,1975).Atpresent,aliencyto-

plasmsarequiteusefulforinducinghaploidsinasinglestrainofcommonwheat,T.

aestivumstrainSalmon,andtheireffectonhaploidinductioninthisstrainisrather

prominentandstable.Eightspeciesofthegenus/18gゼ10ρ ∫,arelatedgenusofT7ゼ ∫加 ηz,

areknowntopossesscytoplasmsthatinducehaploidswhenincorporatedwithSalmon's

nucleus(Tsunewakietal.,unpubl.).Ae,triuricialisisoneofthem."thisyearwefound

fourplantsofSalmonwiththeAe.ヶ 加zcialiscytoplasmthatproducedsomanyhaploid

andtwinseedlingsthatmaintenanceofthelinebecamealmostimpossible.

Weherereporttheextraordinarilyhighfrequencyofhaploidsandtwinsobserved

inthefourplantsofthisline,anddiscussbrieflythecause.

MaterialsandMethods

ThematerialsusedwereplantsbelongingtotwogenerationsofTr7ticumaestivi〃i

strainSalmon(2n=42,genomeformulaAABBDD)withthecytoplasmofAegilops

triuncialis(Zn=28,CCCUCu).ThislinehasthenucleusofSalmonandthecytoplasm

ofAe,triuncialis,andisdesignated(triuncialis)‐Salmon.Salmonisastrainofcom-

monwheatderivedfromacrossbetweentwooctoploid"1'riticales.Accordingto

Tsunewaki(1964)andZeller(1973),itpossessesalmostthesamechromosomecomple-

mentasthatofnormalT,aestivum,exceptforslightstructuralmodificationsofchro-

mosomesIBand2B.Ae,triuncia/isisatetraploidAegilopsspeciesbelongingtothe

sectionPolyeides,whichcontainsfourotherspecieshavinghaploid-inducingcytoplasms

(Tsunewakietal.,1974).The(triuncialis)‐Salmonusedinthisstudywasproduced

bybackcrossinganF、hybrid,ノ4e.オ プiuncialis(♀)xT.aestivum(♂)asthefemale

parenttonormalSalmonseventoeighttimestobecomecompletelymalesterile.
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Fourindividualplants,thebulkofeightplantsoftheB6generationof(triuncialis)-

Salmon;andthreeplantsoftheB7generationweregrownunderdifferentconditions,

thenstudiedfurtheirefficiencyirlproducing;haploidandtwins."fablelshowsthe

chromosomenumhersofthesematerialsandtheirgrowingconditions.PlantsI,II,and

IIIwith2n=43chromosomeswereplantedinthefieldintllefall,floweringearlythe

nextsummer.PlantIVandgroupVweredenselyplantedinseedingflatstogether

withotherplantsofthesameline,andweregrownunderasemitransparentplastic

rooffromOctobertoApril.".TheirchromosomeIlumberswerenotstudied.PlantsVI,

VII,andVIIIwereproducedbybackcrossingadiploidtwin(211=42)oftheB6generation

toSalmon.Consequently,theyhad2n=・42chromosomes.Thesethreeplantswere

rowninagreenhouse,andfloweredthreemonthsfromseeding.Allplantswere

pollinatedwiththenormalpollenofcommonwheats.

Table1.Materialsused,theirchromosmenumbersandgrowingconditions
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Seedsobtainedfromeachplantorgroupbyartificialpollinationweregerminated

onvvetfilterpapers.Twinseedlingswereidentifiedwhentwoshootsemergedfrom

asingleseed.Roottipswerecollectedfromtherespectiveseedlingsinordertoexamine

cytologicallytheir-ploidy(diploidorhaploid)andchromosomenumbers.Weconfirmed

theploidyofalmostalltheseedlings.

ResultsandDiscussion

"t
able2showsthefrequenciesofhaploidandtwinseedlingsintheprogenyof

eachplantorgroup."1'heaveragefrequenciesofhaploidsandtwinsintheB6andB7

generationsof(triunciulis)-SalmonwerehigherthanthoseoftheprecedingB5

generation(3?.1%)(Tsunewakietal.,unpubl.).Furthermore,wefoundextraordinarily

highfrequenciesofhaploidsandtwinseedlingsinfourplants;IV,VI,VII,andVIII.

PlantIVproduced24haploidsandtwofourseedlingsin3?germinatedseedlings.In

thetotalof620ffspringfromthreeplants;VI,VII,andVIII,growninthegreenhouse,

49haploidsandfivetwinpairswerefound.Alltwinpairsincludedatleastonehaploid

twin,andalmostalltwinswerethehaplo-diplotype,withanexceptionalhaplo-haplo

type."Therefore,82.4to89.2%oftheviableoffspringyofthefourplantsproduced
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haploids.Suchhighfrequenciesofhaploidshaveneverbeenobservedinotherlines

ofSalmonwiththisandogleraliencytoplasm.

'f
able2.Frequenciesofdiploid,haploid,andtwillseedlillgs
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Becauseofthelowseed‐setandgerminationrateof(triuncialis)‐Salmon,webe-

lievethatthefollowingarethetwoprobablecausesfortheunusuallyhighfrequency

ofhaploids;ahighfrequcncyofhaploidparthenogenesisintheeggcells,andthe

advantageofthehaploidsforsurvival.Table3givcstheseed--settingratesofthe

indivi(lualplantsa11(lthegrouptogetherwiththegerIninatioIIratesan(1percetltof

successofthecross.

Table3.Seed-setandgerminationratesinrelationtothefrequencyofhaploids
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Astothecauseofthedifferentfrequenciesinhaploidsamongtheplantsandthe

groupof(triuncialis)‐Salmon,wewillconsidertwofactors,environmentalandgenetic.

Thefourplantsthatproducedhaploidsatveryhighratesweregownundermoreor

lesssevereconditions.Butwecannotascribetheextremelyhighfrequenciesofhap-

loidsonlytotiesevereconditions,becausegroupVwasraisedunderthesame

conditionsasplantIV,butdidnotgivesohighafrequencyofhaploidsasdidplant

IV."rhehighfrequencyofhaploidsmaybeattributedtoticgeneticpeculiarityc,f

thefourplants:ThechromosomenumbersofplantsVI,VII,andVIIIwere2n=42,

andthatofplantIValsoseemstohavebeen2n=42;asorlly2n=42diploidsalld

2n=21haploidswererecoveredinitsoffspring.Incontrasts,plantsI,II,andIIIhad
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?n=43chromosomes,andgroupVprobablyincluded2n=43plant(s)becausesome

ofitsprogenyhad?n=43chromosomes.Consequently,themajorgeneticdifference

betweenthefourplants,whichproducedhaploidsatextremelyhighfrequencies,and

theotherthreeplantsandthegroup,whichproducedhaploidsatordinaryfrequency,

iswhethertheycarryanextrachromosome,becausetheywerebackcrossedtonormal

Salmonatleastseventimes.Z'hisextrachromosomeisregardedasoneoftheAe.

triuncialischromosomesbecauseofitsbehaviorinmeiosis,andhasbeenpreservedin

tllelineof(tノ ゴ雌6ゴ`zlis)-Salmon,presumably,bypreferentialtransmissionthroughthe

femalegametetoitsoffspring.Therefore,thishighfrequencyofhaploiclsmayhave

beencluetothelassofthischromosome.Ifthatisthecase,thecytoplasmofAe.

!ノ・ガz〃～ぐ～`1〃.Sesse1ユtiallyhasaverystrongPowerforhaploidinductioninSalmon,while

thecxtrachromosomesuppressestheoccurrenceofhaploidsill2n・=43plantsby

somemechanism.AmongtheoffspringofplantsI,II,andIIIthathadZn=43chro-

nlosomes,?n=43diploidswerefoundfarmorefrequentlythan2n=420nes(470ut

of59diploidsexamined),while?n=21haploidswereaboutthreetimesasmanyas

the2n=220nes(492n・=21to172n=22haploids).Thu3,thedifferenceinthe

frequencyofthehaploidoccurrencebetweenthe2n=42andZn=43plantsof(tri-

ll」1C'Z(llls)一一一一Salmonmaylaeasfollows:AlthoughthecytoplasmofAe.triuncialisis

abletoinduceaveryhighfrequencyofhaploidsinSalmon,theextrachromosome

existingintheZn=43individualsreducesthefrequencyofhaploidsintheirprogenyby

preferentiallydisturbingtheeggcellswithoutthischromosome,the2n・=210nes・in

theirinc>rm<llfertilizatiollorsuccessfulparthenogenesis.Incontrast,theextrachromo-

someimprovesthe2n=22eggcellsabilitytobefertilizedandtodevelopintodiploid

embryos.Thistypeofpreferentialfertilizationofeggcellswithanextrachromosome

isobservedinothercommonwheatlineswiththeAe.,triuncialiscytoplasm(Endoand

"1'
sunewaki,1975).Althoughthisassumptionseemstobetrueinviewofthepresent

data,wearereluctanttodrawanydefinitiveconclusionuntiltherehasbeenfurther

systematicinvestigations.Wemustalsonotneglectenvironmentalfactors,thoughthey

cannotbesolelyresponsiblefortheunusuallyhighfrequencyofhaploidsin(triunci-

≪lis)-Salmon.

Summary

Whilereplacingthecytoplasmoftheritrcuntuestivuノ)2strainSalmon(2n=42,

AABBDD)withthatof.4891∠opsヶ ガz〃z`ゴo〃∫(2n=28,CCCuCu)bysuccessiveback.

crosses,wefoundoneply-antintheB6andthreeintheB7generationthatgavehaploids

an(ltwinseedlings乏lttherateof82to89%'oftheirviableoffspring・Thesefrequen-

ciesweretoohightobeascribedtodeviationbychance.Possiblerolesofenvironmental

rindgeneticfactorswerebrieflydiscussedinrelationtothishighfrequencyofhaploids.

Unusualgrowingconditionswereseeminglyresponsibletosomeextent・Thepossibility

wasalsosuggestedthatthelossofoneofAe.triuncialischromosomesretainedthrough。

outthesixbackcrossesmighthavebeeninvolvedintheextremelyfrequentoccur-

renceofhaploids,thoughfurtherstudyisneededtoobtainconclusiveevidence.
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