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－10ti11url〕a11al■eaS．0しIi・expel、iellCe C（）nfirllled tilis fi11（li噸．A totaIof】29 nests of Pα用＿  
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M之ISanOriSekijinla，ⅣIasaakiSugiura an（】か王ai＝）tO MaとSl‡l11・；l  ユ2  

jamasakura Mosttreeswere more thanlOm high・The undergrowth was dominated by  

ferns，tho噌hsomeshrubsandllerbs，SuChasかe祝よzgα，月視ゐl‘ざ，エ0雅言Cだγα，Ade乃Op′も0γα，Were  

SparSely foしInd alo咽forest roads．   

Foragirlg aCitivitics of P・indica were usually confined to theseareas of secondary for－  
csts and we have very rarely observed either nests or foraging wasps of thjs specicsin  
huIⅥanl膚eSideIICeS near forests．  

As s‡10W11i11Tablel，ダα9・叩Og野ぁざαgナidよcαeXCltlSi＼㌢ely builtと11ei‡、nestS O11tl・eeS  n
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 bushes as reported byIwATAユーi川dMATStJURA7ミ Most ofも11e neStS，i．e．1170tlt  

129 nests，Or90・7％，lVei4e foun（lon the underside ofleaves of smallevergreeI－PlantS  

sucllaS 八reo～g才βeα ぶだγgCeα（54Jう％，70／129】1eStS）zlnd Q祝eプ・Ci‘β如l↓Cα（22．5％，29  

／129nests）．AlltlleSe neStSl＼，ere atta仁王1e（lto t主1e111idrib on tlle underside of aleaf  
lVllere ra壬nl＼ratel・Can be avioded to some extenも；thelea＼reS tO11rllich tlle neStS Wer・e  

attaclledllrelle slle】te‡、e（重fl・OlⅥrainl＼㌢ater bさr tllick branclleS Of tl，eeS O＼7elt the乱 The  

height of the nesting sitcs from the ground varied considerably（Tablel），but mostof  
theIleStS Observedi11Ⅰく耶Va】くital＼fel▼e built atlo＼l，er 

groしInd andl＼㌢el－e ne＼7el・fotlnd abo＼7el．9m（Fig．1）．T重1etreeSpreferredfolⅧeStingsites  
＼VerelT10StlyさアOtmg OneS Wh；c王111′eI、eless血a112m】1ig‡1．As tlle11eSting sites existin  

darlくShelte‡、e（葺plaees，aVOidil唱direct to the sLln thr飢唱】10tlt a daさ7，tllei仇Imination at  

and arotlnd t】1e！1eSt＼VaSしISt】a‖y belolV 5Lux even（ユu‡、ir唱fi】1e Ⅵreatheユへin stlm汀王er daさr  

time．  

て、able】．Nesti11g pla11もS OfJ〕α†・叩0／ガムよ（ェg？IdJcαatKawa主（ita T凱L  
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T．129  Ave．49．3   

Yos汀眠AWA13ミdi＼ri（1edJal）aneSeダogg5geぶinto t椚）tyPeS、Vith re卵㌻（lto the妄rIleSting  
p】ace：SeIⅥトl噛l－la－－d tyI）e a－1d flaトIand tさ′！）e．P．γ0£ん湿e野よ，ダ．すJえα乃dαブ・玩≠ちダ．ぶ符e′Je乃gand  
P．ブ叩0乃gC混ざbelo咽bthe fornler tyI）e；l！－（げ．cんg柁e謂S呈ぶand㌘．ノαd膵ggαだtO tl－elatter・  
でlle neStS Of tlle Sl）eCies ofthe fol・mer tさ′‡）e aT・e mOSt f‡1equentlさr fou】1d on t、、rigs of  
tl†eeSl＝3．トIn KaⅥ7alくital＼－e ha＼7e SO farfoundsomenests of㌘．用まん現官邸才芸Ⅲdf）．JαpO氾gC祝ぶ  

on t＼Ⅴ如of t】、eeS，l）し‡t neVer fotmd tlleirIleStS On t主－e tlndeI・side ofleaveslilくe a neSt  

（）fダαγ叩OgⅣム～α～先dgcα．「rllもIS t】1e王1eSt Site】）ref（さrenCe Of Pα？・叩0わ′ゐfα SeemS tO（liffer   



Nesti！lgl柑bits a王Id broo（1developme11とofダα↑■岬硝直α血損Ⅵふ紬飢肌（H〉rmenOpte－1a：Vespidae）13  

20 ふ0 ∝）試）1∞120】40160 柑O  
HEIGHT（cm）   

Fig，1．FreqllenCy distribution or heigllt OflleSt－  

iIlg Sitesin j⊃αγ叩¢Jダムgαg花dぎcα．  

Characteristicallさ7frolⅥJapanese Poggぶ£eぶSl）eCies．  

2．Nest Constructioll  

l）Nest Material：The：neStmaterialofParapolybiaindicais pliable and white or grey  

With a tinge of buff．We often observed that the qtleenS Of this species frequently coilect．  

edl〕1a】宜hairs frolllthe yoしIngleaves of ⅣeoJggぶeα ぶピサ・gCeα a11d t】1eIlairs from t王1e Sur・  

face of theleaves o仁鞠椚廉ぬ用扁地肌．The workeI・s also gatllered thellairs ontlle  

twigsof Neolistsea sericea・But we have never obserbed the queens collecting woody  

bastfibersfrom tl－eSurねceofdr〉′WOOd，aSrePOrtedi‡llⅥanyJapanese賞沌流離WaSpSき），7）tl別  

in gatherlngPlanthairsthe waspassumed a positionwithitsbody paralleltothelcaf  
Or the axis of the stem，and waiked slowly backward，Cutting off thehairswith mandi・  
blesandpreparingapelletofabout3…indiameter，Shcthenchewedthepelletwith her  
mandibles，mixinga salivary secretion withit before flyil唱tO the nestwithit．As wasps  
repeatedly visited the same foraging place，tlSually withi11aboutlOm of the nest，SuCh  

Places could be easily distinguished by the hairless parts on the you11gleavesasshownin  
Fi終5a王1d6．   

AccordingtoIwATAミZPolislesmandarinus collectsthefurlikematerialfromtheleaves  
Of㌘叩祝g－↓ぶぶよeゐ0～df，Soγゐ祝ぶノ叩0乃gCαand〃αg祝5～ぶCゐ8乃0ざんぎょtoしISe aSneSと1Ⅵaterial，  
W】1ile mostoftheJapanese Po′よぎ£eβSPeCiesuse bark gibersasbuildi王鳩nlaterial．  
2）NestStructしIre：Thereare onlyafewreportso11the】1eStSOfダ即叩0～封あgα£氾dねαfrom  
Japanチ）・7〉 Thetypicalqueen nestofthisspeciesisshowninFigs．7and8．rrhe queen  
alwaysmakesa rectinidalnest without envelopeontheundersurfaceofwide andlarge  
leaves・A pedicelattached to the first ce11is made verticaliy，alld the comb consists of  
hexagonalcellsopeningdowrlWards，Which arearrangedin3to5rows，Aftcr the emer－  
genceofworkers，the numberof cell】一OWSincreasesto between8 toiO，and the dorsal  
Side of the comb bendsinward asillustratedin Fig．11．‘When the cellsincreasein nulTト   



l・l  MasanoriS（∋k  れ4asaakiSl帽iura and Makoto MaもSuul†a  

be王◆dtlri咽thelatter balf of nest co王1StruCtio11，t】1e Pedicel，aSⅥrelまast鮎tlpPe】膚l）arと，i息  
tlle basaipart11eareSt tO the f）edjcel，is stl■etChed doⅥ7nWa‡・d and rei！1forcedi11theねrm  

Or al封ate to叫）POrt the colⅥb as s】10WniIIFig．98As t‡1eleafstalk to which the！1eStis  
attac】1edis also coated＼もrith11eSt materials to be firml〉7fixed（Fig．10），tlleneStisreinfo！・C－  

ed and protecとed fro111rain alld wind．   

′rhe average dialⅥeter Of cells a仁抽e widest part was4．5m閏－（ra一博e‥4．ト5．由一Ⅲ㍉lユニ30）in  

the ccntra】ce11s which wercbuilt by the queenin ear】y stage of nesting，and 5．如n竜  

けange：4．5－11れト6．1…，nニ30）ill軌epel鷹iplleralcel】sbuiltbyⅥ′Orlく即S atthelatterstageofIleSト  

i】1g．In alltllel－eSt Of thisspecies，Cellslllade earlier a王・eSnlallerin cellsize than those  

王11ade】ater：a trait commoIltO a】】species of tileJapanese socねlⅥ7aS蔓）S．Hj   

The pedicelofi11CjpientlleStS WaS alwaysin the shape ofa club（Fig・7），likethat of  
魚沼ぶ錯WaSPS，anditssize was2別口－illaVel■age（ra‡1酢：2．5…3伽－－，rlニ16）il－】en離h and  
O．6皿0劇nlin dial¶eぬ・，alldthat（〕fIⅥatLlreIleStSl）eCallle plate・Sllaped，2．8m汀10n aVeragein  

lし－＝出11日‖（1ご」ミ：川．う…i】1＼＼■i（l111．  

3）Nest Foundatioll：During1976w1980we f肌Ind鼠 もOtaま of ユ08 nests of ㌘椚・叩扁扉壷  

よ耽dgc（‡iIIMie，Nagano aIld Wal（ayalⅥa Prefectures．Allof them were rou11ded by a si】1gle  

qucen，thatjs，haplometroticfoundation，lil（emOSt OfpolistinecoloniesinJapanそぅ We  
have－－eVerfoⅢ－d aIlytllil－gtOSuggeSt that the coiol－y Of this species was startedl〕y  
nlO】→e than o‡1e qtleell，Orl〕leometrotic foLlndatio】1，Whicllhas been very rarely observed  

‥．りい・、l∴：・：・：・、‥ハ・／トト・ヾ－‥‥；．   

A sil唱1e queeIICOnStrtlCted o‡1aVerage43．4cel】s（range：23榊61）and rearedlO．9±1．21aト  

Vae（range：5叫16）up to thc pupaistage by herself（Tablβ2and Fig．2）．These cells arc  
alwayssnlalleri－1Size thal－those】〕rOducedlaterl）〉′＼用rkers so that the brood reared  
b〉r the queeI－emerge aSthe sITほ11estii－di、ridLlalstllrOtlghotltthe season．   
Tlle ratio of the ce11s，COnSと㌻しICted by tlle（笹Ieen，tO tOtaIcellsIⅥade Ⅲ1用 the disi11te・  

gratiollOf colo11jes was abouと39．6％on average（Tab】e2）．  

一77  A  
（∩＝10）B   

●78  Å  
（∩＝9）B   

●79  A  
（∩＝12）B  

‘77＿■79 A  

（n記3りB  

Fig・2．Number of cellsin Pαγ叩OJ〃ゐgα言祝dfcα neStS．  

A：No．of cells co‡1StruCte（1byこまueenSin solitary  

Stage，B：No．of cel】s at dissolution．Ilorizontal  

barsindieate95％S．E，   

Accordingt（）MA′i、SUtJRA7’，thenuIⅥberofcellsbしIiltl）さ7a Si咽1equeenin theJapaIleSe  

J’り∴、い－・こい；，－・！－・巨／一∴りん｛′・、・・∴：∴巨′小・′∫′ごり川川．、‥－、．・二∫一∴りご叫∴・′・り＼・・・・・．  

ダ．cん～乃e耽ぶよぶ，㌘．ぷ刀′e′Je現よ a11（ま㌘．γOfた乃だ封gi11SOuthernJapan．Our dataiIldicate that the  

（靂t－eenlleSt OfPαγ叩OJ封ゐ～α～乃dgcαinsotlthernJapa11tends to bei言1rger tilan that of a11y  

Ot】1erJaI）aneSePo～よぶgeg．   



（Hy－れen叩もera：Vespi（lae〉15   Nesti昭‡柑b主ts and brood development ofPαγ叩OJダムよα∫ブIdよc（エSα祝βぶ1げe  

4）Reconstruction of Nests：Vespalropica，Which depends exclusively onPolisles and  
Pαγ叩Ogガあ吏αbroodforfeedingitslarvae，isthemostil叩Ortal－tel－emyOf㌘αγ叩OJガムgα   
∫允dgcαCOloniesin Kawa王くita（Fig．12）．The strong predation by thishornetaccelerated   
the bI■ealくuPOftlleダαサ■叩崩崩壷colollies dtlring the eari〉r Stage Of nesting． The adult   

wasps thellabandoned tlleir nestand reco王1StruCted a neⅥ7neSt near arOu11d the ori蛮nal   

nest（Figs．13，14，15and16）．  

Tal）le2．Nunlber ofceIIsconstructedbyqLleeilSO一 戸（～ノ～・叩埴舟厄玩品㍑W址son－e reCOrdso－1CaSellistories  

iIleaC】111eSt．  

N。．。f N。．。f  No．of A／B Date of Dtlration of  

brood cells  cel壬sat xl00dissolutio－－ CO－OPerative  
Nest Date of  Date of  

IlO．discovery  er】1erge11Ce   
of first  l）eriod（daさ7S）  ‡・eared by made】〕y terlTli王1ation（％）  

WOl膚i（erS  （ltleen queen  

（A）   （B）  
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Table3showsthe・CaSehistoriesofthereconstructionofsolⅥeneStSOf撤？T叩（痴み£αわ‡dよcα  

Which were attacked and destroyed by Vespairopica．Complete observations from  
the start to the finish of a relocation are scarce．The following description was made  
by combining fragmentary records andinformatio110bserved by us．From the start of  
attacks byl八tl・OPica，thequeelland workers of P・indica stop their building activity，  

though they continue to stay on the comb without any counter－attaCk．The attack of V．  

toropicaisrepeateduntila11theimmature stages exccpt for eggs are consumed． This  
takes from3tolOdays．After V．tropica has attac】（Cd thc nest of P．indica two or  

three times，SOmeWOrkersleave thenesta11d fly about to search for another nesting site  

nearby．Ⅵ丑把naSuitablesiteisfoundnotfarfromthe orlglnalnestthe scout workers  
Settle on the place and spend most oftheirtime resting onit withoccasionalretumsto  
the originalnest．With thestart ofsearchingfor a new nest site，the workersin the  

Ori如1alneststop nestbuildingactivities and the queer）StOPS OViposition．Then，She  
leaves，frequentlybyherself，tOSearChfornew nest site，Which willbe on the underside  
Of aleaforon thetwigofvariouskind ofplantsneartheground（′rable3）．Aboutaday  
afterthe arrivalofthequeen the workersusually start buildinga new nest and the  
queenbeginstolayeggsineachce11asshownin Fig．14，The distance between thetwo  

nestsismostlywithinト3）一1（Table3），reaChing 4m at the maximum．Afterthey  
reCOnStruCt a new nest，mOSt Of the workers frequently visit theorlginalnest  

Table3． Records on reco王1‖∫uCted nests of 鳥肌叩両津ねわ油如．  

Nest Nestil唱Height Date of No．ofcells Prodt】Ction of DistaIICe between  
no・＊ site＊＊  （Cm）dissolution atdissolution femaiemale  bothnests（cm）  

7602  L  50   Jtlly26  130  solⅥe SOme  

7607  T  17  フ  89  夏10ne SO111e   

7604？ L  80  フ  40  nolle IlOne  

7608  L  lll  Aug13  26  110ne nOne  
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for severaidays（Fig．13）．But they never reuse theorig血alnestevenify．加pねα  
has stopped attacki帽it．   

Nine out of30nests which had been attacked byV二tl・OPicalduringJu‡yMearlyÅugust  
in1976…1979were reconstructed and some of them produced new queensormales・How－  
ever，When thecolonieswereattacked aftermidAugust，i・e・at alaterstageofnest・  
lng，au theadtlltwaspsremaiI－ed ontheirnestandthequeenstopped egglaying，and  
a new nest was not constructed．   

AccordingtoYoslilKAWA‖7，WhenthenestsofPolistesjadwigae were destroyed by  
naturalenemies，thereconstruction ofa nestwouldbesuccessfulat the early nesting  
stage，butunsuccessfulatthclaterpart ofnesti堀，becausethe remnant of the brood  
Were eatellby worlくerS．  

3．Brood DeveloplTlent   
Tabie4shows an estimate of seasonalchangein the mean duration of the egg，1ar－  

valand cocoon stage of the Nests7702，7705，7707，7710a－1d7804・  

1）Eggs：ThedevelopmenttimeforeggsParapolybiail油壷variedconsiderably accord・  
ingtowherltheeggswerelaid・Theeggslaidin Mayrequired11・2dayson averagein  

Nest 7707and13・5 daysin Nest7702to develop，both of which were thelo咽eSt  

throuかtlもtl－e nestingperiod，The eggslaidi－1Jtlne requiredonavera酢7．8days  
inNest7702andlO・7daysin Nest7710，andJuly e緒SI、equired onaveage6．4如s  

in Nest 7702 and 7．2 daysin Nest7710．Since the developme王1t Of the eggis not  
dependent upon food supply，itappearsぬt these differences are probably affected  
by temperatt11、e at different nesti咽Sites．  

王二i）  YosHIKAWA gave7days as the duration for the first eggs of Polistes jadwi9ae  
EvERHAlモDl壱ave13daysasthemeandu．rationoftheeggstagefor PわIistes擁catus  
with a wide range of7to18days．  
て、able4．DurationofeaclldeveloplⅥentalsta酢Of Pαで・叩OJガム～αよ氾d加i11eaChovipositioI－period（indays）・  

Nest  Dtlration of  Duratio110f  DしIratio110f  Duratio110f total  

No．  egg stage  larvalst昭e  pし1Palstage  brood period  

MayJu11e Jtlne・MayJuile Ju11e Ma〉7July Jt11y Ma〉7June Jt11さ7  
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2）Larvae：Thedevelopmenttimesforthelarvalstagealsovariedconsiderablyatdiffer・  
ent stagesofcolony development・Fig・3showstherelationship between the order of  
emergenceofworlくerSandthedしIration oflarvalstagein Nests7804and7919・The軌st  
larvae uSua‡王y required only13血14days，While allsubsequentlarvae requiredincreas・  
ingly more daystodevelop・Theeggwhichhatchedon May27requiredthernaximum  
time of26daysin Nest7804，andtheduration ofthelarvalstagc shortened gradually・  
In Nest7804thelarvae which were produced from the eggslaidinJune required16・1   
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Fig．3．Re如ion between order of workel・eme咽enCe  

乳nd the duration of theIarvals柏ge．  

days（ran酢：10叫23days，nニ42），andillJuiylO．6days（王・ange：8山22days，nニ126）．   

The variatiorlS Of the deveiopmerit time oflarvae are probably affected by quantita  
tive】arvalllutritio11at di独re！1t StageS Of cololュy deveiopment，aS aiready pointed outin  

】ユぎ Pogズβ書留ぶSPp互ミa11din財£ぶ亡んoc封£才αγt‘βかど紺ぶe犯まて′YosHIKAWA noted that theqtlee110f  

Pog査ぷ若e5ブαdモガ£タαebad a tendency to feed morefood to accelerate tlle emerge11Ce Of tile  

firstfew workers．Such rapid growth of the firstlarvaeis also reportedin Mischo・  
C訂若宮・αγ祝ぶd7・e棚ぶe弗f5き  

3）Cocoons：As sllOWIlin Table4，tIlelⅥean dtlrati醐Of t壬1e COCOO王1Stage Varied nltlCh  

！ess than did that of tllelarvalsはge．王11Nest7804tlle aVerage】enき津10f tlle COCOO】1  

－1 － － 
、、 

il↑㌘0～よざ£だぶSPl）．，【】10ughEsEI用AR！）’s data for the duration of the pしげaistage（ニCOCOOn  

stage）sbow aⅥ7idevariation or9岬閃33daysinPoggぶ£eぶ擁cαま～よ5a】1dof7仙32daysin  

八川J〃〃／川∫J■∫．  

4）Duratio110君主mlⅥatul膚e Stages：Totaldeヽreiopment ti汀把S frolⅥeggtO aduit＼7aried co】1－  

sideral）1y accordi咽tO the stage ofcolony de＼relol）‡Ⅵellt（Table4a】1d Figt4）・′rhe first  

brood required more than50days，Whichis the maximum．The tota】developmerlt timc  
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of brood decreased gradually to around30days and most of the eggs which werelaid  
inJuly】▲equil－ed27仰35daystodevelo‡〕．Howeve‡－，eg卵1aid after A帽uStこ1id notdeveト  

op toadu－thoodbecausetheywereattackedbyVegpα汗Opfcα，OruSedasfoodforthe  
males and11eW qtleenS．  

S11！11111ilけ   

Biosocio】ogicalstudies onPar叩OlybiaindicαSAUSSuIそE havebeen carried oLlt bythe  
authors since1976．′rlle王〕reSeIlt Paper deals w掴1t】1e11eSting hal）its a‡1d brood devel  

opITle】1t Of tllis waspil－Kawal（ita，Tsu，Mie Pref．，SOuthernJbl）aT1，in comparison＼Vitl－  
those of other PolistiIlae．   

Some peculia‡ル11abits oll】1idificatio】1are：1）nidificatio11011t壬1e underside ofaleafof  

CVergreen treeS；2）the use of the h融rsIT）ainly co11ectcd from the younglcaves of Neo・  
g£～ぷeαぷだ？・～cgαfol・】1eSt nlaterial；3）a si噸Ielaterinidalcomb withotlteIIVelope；4）exclu－  

Sive haplolⅥetmSis；5）nest reconstrtlCtiol－in colonまes attacked by陥叩α如ぎ）gC払   

て、he11uロ1berof cells collStruCted by a si咽1e quee11WaS43．∠lce！ls onaverage，alld the  
developnlentaltime fI・0111喝g tO adtl】t reqtlired m（）re thalュ50days at earlier stages and  

around30days dしIrin圭ぎthelater stages of11eS＝ng．  
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摘  要  

ホソアシナガバナの営巣習性と蜂児の発育  

間島 正窓・杉浦 正昭・松浦  誠  

堅山生態系の高次捕食者であるホソアシナガパテ（君椚・叩前扉血∫ァi〔Jfぐ‘ヱSAUSSURE）について，1976年より19餌年  

の閲，三成牒滴招仁一身巨耶！fj】l北地l夏の山林内で税額を行ってきたが，本絹では営巣習啓三と各発曹態の生育所要目数に  

関する調査結果を述べた。  

1）＊種の営巣場所は，二次林内の林牒黒沃‡生する昭栄樹の幼木の基塞で，とくに粧北地区ては営巣樹としてシロ  

ダモ（54．3％，70／129）とアラカシ（22．5％，29／129）が選好されていた。   

2）造巣材料として，シロダモ及びカマツカの緋灘及び若彼の発動こ密生する毛茸を抑摂し，唾液と混ぜて利和す  

るのが確言忍された。   

3）凝は軸外彼の垂直巣窮豊で，1＊の巣柄で支えられるが，奥の孝吉逮とともに支撞は奴椴状となって下方に伸展し  

た。   

4）5年間に観察した108炎における創言則折本は，いずれも1頭の受裡女王であり，したがって本矧ま「単雄創設」  

とみなされる。   

5）女王が単独で創設した爾摺数は平均43，4膚（救少23，放多61）で，そのうち10．9頭（S．E．士l，2蛍藍i）を営朝川ま  

で希督した。   

6）本碓のヲ摘女であるヒメスズメパテ V‘75pαまγOpf川7川厨川の攻撃を受けた30農をぴ）うち，近接した場所に再築  

を碓語思した例が9巣で，そのうちの8巣（27．7％）が次慄代の繁殖階級を産出した。   

7）卯から羽化までの発育期聞は，女王蜂♂）発将による政初の数頭♂）働き蜂では50日以‡ニを馨したが，以後短縮傾  

向となり，7月に産付された卯では羽化までに30［＝描後を要した。   




