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Introductoryremarks

Developmentinmethodsofinducinghaploidswithaconsiderablefrequency

willhelpustousehaploidsinbreeding,ashomozygotescanbeproduced

immediatelyafterdoublingthethechromosomesofhaploids.Thesenior

authorhasbeenadvocatingadoptionofwhatiscalled"thehaploidmethod"

inplantbreedingsincetheideaoccurredtohiminlzisstudiesregardingthe

inductionofhaploidplants.Encouraginglyenough ,aconsiderableamountof

resultsconcerningthehaploidmethodhavebeenachievedbymanyinvesti-

gatorsinthepracticalfieldofplantbreeding.Heretheprogressofthe

haploidmethodwillbeoutlined.

Propsalofthehaploidmethod

Katayama(1934)obtainedmanyhaploidsinTriticummonococcumwithafre-

quencyofashighas17.6°obypollinatingnormalstigmaswityx-rayedpollen.

Thisfrequencywasthehighestamongthosewhichhadsofarbeenattained

inexperimentalinductionofhaploids.Afterthat,headvancedhishaploid

methodinplantbreeding(Katayama,1950),andthenadvocatedthesignifi-

canceofpollencultureasameansofproducinghaploidsinareviewabout

haploidyinplants(KatayamaandNei,1964).Inthesameyear,Guhaand

Maheshwari(1964)preliminarilyreportedsuccessinanthercultureinIndia,

implyingsuccessfulpollenculture;theirconclusiveresultswerereportedtwo

yearslater(GuhaandMaheshwari,1966).Encouragedbytheseworks,

TanakaandNakata(1967,1968,1969)achievedproducionofhaploidsof

tobaccobyanthercultureandmoreoversucceededindoublingthechromo-

somesofthehaploidsbymeansofthecolchicinemethod(Blakesleeand

Avery,1937).Reviewingtheseworks,KatayamaandTanaka(1969)confi-

dentlyproposedagainthehaploidmethodinplantbreeding.

Methodsofhaploidproduction

EversincethehaploidplantwasfirstfoundinDaturastramonium(Blakeslee
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etal.,1922),haploids]navebeenrecognizedinmanydifferentplantspecies,

thoughtheiroccurrencesarerareinnature.KatayamaandNei(1964)enu-

meratedthefollowingmethodsforincreasingthefrequencyofoccurrenceof

haploids:(1)intergenericorinterspecifichybridization;(2)pollinationwith

X-rayedpollen;(3)delayedpollination;(4)screeningofhaploidsamongtwin

seedlings;(5)selectionforappropriategenotypes;and(6)utilizationofalien

cytoplasms.Ofthesemethodsofartificialproductionofhaploids,pollination

withX-rayedpollen(Katayama,1934),delayedpollination(Kihara,1940),and

cytpolasmsubstitution(Kihara,andTstxnewaki,1962)wereespeciallyeffective

inhaploidproduction.Inaddition,Kashaetal.(1970)andotherssucceededin

raisinghaploidsinbarleyusingaungluephenomenonofchromosomeelimi-

nationthatoccursinculturingembryosofcertaininterspecifichybrids.Never-

theless,itmightbeantherculture,asdescribedinthenextsection,thatbest

assurestoproducealargenumberofhaploidsconstantly.

Successinantherculture

AttheHatanoTobaccoExperimentStation,Japan,TanakaandNakata

(1967,1968,1969)succeededintheanthercultureoftobaccotoproducealarge

numberofhaploidsandinreconstitutionofhomozygousdiploidsfromthe

anther-derivedhaploidsthroughchromosomedoublingusingthecolchicine

method.Theseworksmarkedanepochinshowingthepossibilityofthe

practicalapplicationofthehaploidmethod.Applyingthismethodtotheprac-

ticaltobaccobreeding,theyactuallyproducedanexcellentvarietyatthe

IwataTobaccoExperimentStation,Japan.Successesinhaploidproduction

byanthercultureintobaccowerealsoreportedinFrance(Bourginand

Nitsch,1967;Nitsch,1969;andothers).Inthisrespect,Niizeki(1970)review-

edantherculturesfromastandpointofplantbreeding,andtheAgriculture,

ForestryandFisheryCouncil,Japan(1974)compiledthematerialsconcerning

antherculturetechniquesbythehelpofvariousresearchinstitutesandex-

perimentalstationsconcerned.

Achievementofthehaploidmethodintobaccobreeding

BasedonthehaploidmethodwhichwasfirstrealizedintobaccobyDrs.

TanakaandNakata,aplanoftobaccobreedingwasundertakenattheIwata

TobaccoExperimentStationandproducedexcellentresults,leadingtoanout-

standingcommercialvariety.Theresultswerereportedinaseriesofpapers

fromthefirst(Kadotani,1969)tothefifth(Nakamuraetal.,1975)which

reportedthesuccessofthehaploidmethod.Theyemployedthehaploid

methodinimprovingtheresistancetobacterialwiltofleadingtobaccovarie-

tiesinJapanwithmildsmokingquality,andfinally,producedanexcellent

improvedvariety,F211whichshowedasatisfactoryadaptabilityinthelocality

testandhascometobewidelycultivated(Nakamuraetal.,1974).Itcan
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wellbesaidthatthissuccessfulapplicationofthehaploidmethodintobacco

breedingisreallyafrontierachievementofmodernbreedingandiscredited

toJapan.

Applicationofthehaploidmethodtoriceandothercrops

FollowingthesuccessofDrs.TanakaandNakatain .theanthercultureof

tobacoo,NiizekiandOono(1968 ,1971)obtainedcomparableresultsinthe

anthercultureofrice.Thereafter,antherculturewasattemptedinvarious

cropssuchasBrassica(KameyaandHinata ,1970),Solanum(lrikuraand

Sakaguchi,X972),Hordeum(Clapham,1973),andothers.Astotheutilization

ofhaploidsinplantbreeding,Melchers(1972)alsoreferredtotheissue ,and

particularly,inChina(Ouyangetal.,1973;InstitueofGenetics(Academia

Sinica),1974;andothers),thehaploidmethodseemstohavebeengeneralized

inplantbreedingbythenameofpollenplantbreeding(cf .Niizeki,1976).

Closingremarks

Itisourgreatpleasuretoseethatthehaploidmethed,whichwasorigina-

llyproposedbytheseniorauthor(Katayama)hascomeintopracticaluse .

Althoughthehaploidmethoddoesnotseentobeapplicableinbreedingall

crops,evenlimitedapplicationwouldbearewardtothestudyofthehaploid

method.1'urt'rlerdevelopmentofthehaploidisdesired .
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