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TheburrowingpolymitarcyidmayflyEphoronshigae
(Takahashi)is distributed widely in Japan.Some
populationsarebisexual,andothersareunisexual(solely
females),so thatE.shigae is a geographically
parthenogeneticmayfly(WatanabeandIshiwata,１９９７;
Tojoetal.,２００６;SekinéandTojo,２００７).Ingeneral,
parthenogeneticpopulationsareoftenfoundunderthat
hardenvironmentssuch asathigh latitudesand
altitudes,inxericasopposedtomesicconditions(e.g.,
Suomalainenetal.,１９８７),inisolatedhabitatssuchas
islandsandisland-likeareas,andattheperipheryof
distribution(Cuellar,１９７７).InE.shigae,however,the
distributionsofthebisexualandunisexualpopulations
overlapbroadlyintheirrespectivegeographicranges.E.
shigaetherefore,providesagoodmodeltostudythe
differentiationofunisexualandbisexualpopulations,the
establishmentofparthenogenesis,andthedispersalof
parthenogeneticindividuals.
InthepreviousstudyonE.shigae,obligatory

parthenogenesis(parthenogenesisisthenormalmodeof
reproduction)appearsinunisexualpopulations(Tojoet
al.,２００６).Furthermore,itisrevealedthatallindividuals
reproducedbyparthenogenesisarediploidfemales
(２n=１２),indicatingtheoccurrenceofthelytokous
parthenogenesis(SekinéandTojo,２００７).However,the
parthenogeneticabilityoffemalesin thebisexual
populationshasnotbeenclearlyunderstood.Althoughit
wasreportedthattwentyofthefemalesexaminedinthe
Asahi-gawa River population (bisexualpopulation)
showednoparthenogeneticability(Tojoetal.,２００６),itis
stillcontroversialastowhetherthisabilityispeculiarto
theunisexualpopulationsornot.

Here,weexaminedtheparthenogeneticability
ofvirginfemalesinthebisexualpopulations.The
Hino-yosuiflume(irrigationcanal,HinoCity,theTokyo
Metropolice)populationwasstudiedasarepresentative

ofthebisexualpopulations.Finalinstarnymphswere
collectedandincubatedindividuallyinthelaboratoryto
emergetoadults.Unfertilizedeggswerecollectedfrom
tenvirginfemales.Asacontrol,fertilizedeggswere
obtainedfromsixfemalesmatedwithmalesinthesame
bisexualpopulation.Thesefertilizedandunfertilized
eggswereincubatedseparatelyinbatchesat２０±０.５℃.
Aboutthreemonthsafterincubation,developmental
ratesoffertilizedandunfertilizedeggswereexamined
foreacheggbatch.Uponthenymphshatching,nymphs
weresacrificedforchromosomepreparationsandthe
numbersofchromosomeswerecounted.

Thedevelopmentalrateoffertilizedeggbatches
was９８.１±１.９%(９９.９%atthehighest,and９４.９%atthe
lowest;insixbatches).Whereasthedevelopmentalrate
ofunfertilizedeggbatcheswas１４.１±１３.５%(３４.７%at
thehighest,and０.３% atthelowestin１０batches).
Nymphshatchedfromfertilizedeggshadeithereleven
(２n=１１,♂)ortwelve(２n=１２,♀)mitoticmetaphase
chromosomesrepresentingmalesandfemalesrespec-
tively.On theotherhand,nymphshatchedfrom
unfertilizedeggshadtwelvechromosomes(２n=１２,♀).
We conclude thatfemalesofthe Hino-yosui

population(bisexualpopulation)haveparthenogenetic
ability,althoughitislowerthanthatoffemalesinthe
unisexualpopulations:８９.０±４.５９%intheChikuma-
gawapopulation,８４.２±１.９６% intheSakura-gawa
population,７８.５±５.９５%intheShonai-gawapopulation
(Tojoetal.,２００６).Themodeofparthenogenesisinthis
bisexualpopulationisthetypeasfoundintheunisexual
populationssofarexamined.
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