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A method for collecting founding queens of Bombus ardens ardens
(Hymenoptera: Apidae) using artificial domiciles made of cardboard

Tetsuya KOIDE!, Yoshihiro Y. YAMADA> * and Fumiaki YAMASHITA'

! Aichi Agricultural Research Center, Sagamine, Yazako, Nagakute, Aichi, 480—1193 Japan
2 Graduate School of Bioresources, Mie University, Tsu, Mie, 514-8507 Japan

Jpn. J. Ent. (N.S.), 11(1): 18-24, 2008

Abstract. We have designed a simple and efficient domicile for collecting founding
queens of Bombus ardens ardens Smith. The domicile was constructed by converting a
cardboard box, in which a clump of cotton was placed. Founding queens used 53.3% of 15
domiciles set up in the field. Neither modifying the cotton placed in domiciles (torn into
small pieces or a hole opened) nor adding honey or pollen to domiciles increased the capture

rate. Excluding those destroyed by invaders, 86% of the colonies founded in domiciles
produced queens.
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RINFNF 7 OFRMARRE L THPEAB Y, DAEICBW TS 1991 4ELI%k, AREDO £ 1 =
U A A < /N F 73XF Bombus terrestris (Linnaeus) (UI'F, €4 3 v) BFFEINTEL. 1 3 voFHER
12003 FFicid B L2 7 HEE OB - FOH, 2005) 1 &K%, = b AHUT 3,600 ha LI EO R TR S
NTV 3 (EMKEEFEREER 2005). ZHICfEw, FERD» ST Lcv 4 3 v 0BE B IiEE
IZBNWT 1996 FicFER I (BA, 1998), TDHKkb, skl TWVWa 4 2 v OFEHRSEML T2 (R
A« BR, 2002). F 7z, BHMIBTHELSERIATHT WS, 2004; hES, 2004), 4 39 DES
OEREEAHBC T RBEINT VWS, Z LT, HRe AN+ NFRELEOBE O REIN TV S (Inari et al.,
2005). FDt¥, TNSDEAITHET TS A 3 7 OBEHETE (Kokuvo et al., 2007) & FIEERERH i <
FEhTWi., TOFNEFERE L THEIIBEMAORREMA RSN TWS. £/, FEHIEFMHICE > T2z
F N FOBEBEYIIAEA RS ICIRETE 312513, <A NFF OITEEREOREIRIC RV D & & ASHE
Fans.

BARIBVTIE, INEFTIANFANF BT I2FTIBAOREORE XLV, FMEIck b LKH,
ik, ERIZ, FELIHEFEICK B 3 </ FNF Bombus ardens ardens Smith (LI'F, =2 <V) OEEA (4[]
PRALD—ELRIILEho2E 0SS, L, ENOBIZEEZ BT (BZ13, Frison, 1926; Hobbs,
1967), FHIIRFEOFBICLZ 2 F N FROFEIC—EDOKREE LT TW5E, Lrl, ZFHERIEE
40% Fiii T (Fye & Medler, 1954; Hobbs et al., 1962), 20%%4)% Z & % (Hobbs et al., 1960; Palmer,
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1968; Barron et al., 2000). %5 ZEHERE LI 5700, BROKEE, BEHEAHITO X X LIk 2FHO
G B LU BIHAD OFO® — 2H0 M OBFEI EERFL TS/, LhL, ThFTIER
SNLFRRFRIAKTH > oo, Sl THAVTPREOBRE TR VWEEILNS.

EED I, BAOTNANFNFERSA B LD OLETHrORERS 5 HE HHEOBF O 120 O —k
ELT, awENRICER—-VEROIATIEREEERIEEIL, REBELLEIA, SVEREREEELO
T, TORBRIIOVTHRET 2.

MRE L URE

IR NVEARMNLIEE O BRSO M S 1M E TR T 5 v F /35T, B T IIEE» o
BOLLENIAME»OHEL, HTOHXX I, 75, MU XX IR E/NIHIHIHOTER A
FHLERS S (il - &6, 1980).

AR I BRNEZFRNERAFI 0B MBERERAFRBEAN O UM TiT - 7o, LHiEic 13& 2k 3 FRIOEE
PHaAawULPERELTVWEWEEL SN, BE -V (B45XHE25XE S 15em) 2 15em TGO 3 R
ZaEIL (COMEZ S v R - VBB EZ DT 3), BER - VEHED 15 cm IROBEM M (i3
%) HHRIC3em A DAY O% D, T LT, BR—VTIE- 728 (4X4X15cm) O—F D% Z D
HADOEDHB W (Fig. 1). &9 —HOMEBRTH L5 —-72HVEEL, BX - VBEELRDICE
5L ZDOEXID T 12, BBER — VEEIC 20~30 g (B 10X20X 10 cm) OB ZZD 1.
3R, AEOTIRE L BB DFEEIC L AHL RO E AT B DI - 72,

TR DOIREZRHRIFE T, ZOEDIMOERE TV TR -V K F1~2g KbE-/ [BXD
fX ] &, oo EicFORANAE LT (BER 2em, #E Scm) 2507 [T, HALE
XD 3XEH T2, BR—VNTOINS 3MEXOIGGNEEZZEZ T 9 FHxE L /..

W F 2 BB IR AT T, HEE 2RI AE KRB E IR AN, BEERA
=—=2757 b (0% 7 F UREEHD (CAHMEFTZEMRR), BE, K% 3:1:3 OFlG (KL TEr LT
fED, 20ml &7 7 AfIC AN, BE LR T VL S chilsficls L, el - 2 lsfio—i s ko
EETKS L, MEZRE - VEEORICEE L. Bk, RbnsgEs 2.1 081G (E& <
B> TIED, F1em® 2O AN, TXNTOMITABIX ERBEOR AR T . BER—VINT,
EX, TEMX, SUEX oM ONEEEZ T 6 FiskE L. |

Fig. 1. An artificial domicile (showing the inside) was constructed from a converted cardboard box that was
divided into three compartments with a linking tube between the nest space and the environment. A clump

of cotton (10X20X10 cm) was placed in each compartment. The compartments were used for different
treatments.
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Fig. 2. A domicile set up in the field. A board (30X46 cm) with a stone on it was put on top of the domicile
for protection against rain.

TANDHE L, 20064 3 H 22 BICHEDPHBEO D h L & D&, B —LoREIKECLE 3
Eowihfllot %28l - T, BR—pH il ok S IcEE L, BX— VAL ODS 5HD G
DEHZERTICHADP S LS IKHEBEL, AVODH 3 EZiEkLc. HYchicowTid, BEREREE
BRI 6 H20 01, REEHIC—HF AP NS, —HO—FICHDH 25, £ HBEYLSBLVD 3D
WK CaleRk L7c, B RIci3i& i & LTHKR=¥H#K (30X46cm) & 2D LIcH%2#EE /2. S5
20 b HEBIER/D LEE 72 (Fig. 2). HHEMERIE S H 26 HIZiTw, EHMOBEFELIA LRI L. &
BoBRBIEEKTHRO 6 520 H& 29 HichX L, 2L CHE LK. IR EBWE F 2 3Bk it
DRNRAZFN B 120, BHEE (HNE 3 2 WEX cEENHHR S 7B R — VR Y B O UEIX 0 %E
KRB AR — WSRO 2 MR & e U 72, Z0F B, Fisher O [EHEMERREE D%, H§¢ Bonferroni
#1E (Rice, 1989) 217> THE L1z, FEAH 2 LA RSBV AREET- 2. BEEARON
o R — VIR IC D \WTIE, BER — VERE M 7 » ORI & e FREE I S LT ST AT - 7.

HREIUER

WERFAEH IS FIOT U 8 GRIAIRGUER A 4 B, M/t iR A 4 ) wEHEL, BHEXK
1533% EEr-7. T4 BERR-AVHEDS B, 1NEETHERINTWT, HEFBEREIL 244%TH -
fo. FCHEEDO 2 20RF - VEHEZNFNICER SN EHH I, BEREBRAERE 2/ UK E
LX) &R S BRI/ (B EEBUEX) Bohi.

9, bEOMEX, RETX, EOUEXETHE L2, BERIE, bXoX&REETX b mLEXIc
NRCEL B -7 (Table 1). BEFOHXITFER L G-t JEIXTNFBEEORERFHEI,
AR & [ERRIB OIE WM I E A A E - 7. AR, BERMEEIh 6 Bo S5 b AHIXD 1 BT
3122 2705, B SETRBEKS0LINE Db, 2055 1 B3 TEEHE (queen cavity:
HRUBY 2BICENICEZERIm BBOZER) O0AHTROLD, lidlkihos7c. COBRLIL6EDS L
SHMTLFAER L. LFERP L -3 BEVFNe A BEIRTHD, 20 18 FEK 3, &
el x X3 b A/ NEYIcERI N, 6 H20 HOBERETHEHMA NS /N5 I2D, KESATO
7z, &9 18 (B 22) <t RUEAOROBRE—VERRBIC7 YRERL, 1= VOREE (nest
cavity: $IHHDRINH 2 EHEZEMD ETRALTWZ, oo 1 (@EEL) TRETHENICLT 2HO
Fetkhid - 1o, B2 Ka8FcENn Licohr b Lniswn,

wic, FEEX, fphX, ELUEXETHERL 2. BRRBIHEEX MK MUEX X 05 31h -
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Table 1. Effects of modifying cotton and adding honey or pollen on success of capturing founding queens.

Treatment Capture rate! Total number of cocoons Number of queen-containing
(mean=*SD, n) cocoons (mean*SD, )

Modification to cotton

Torn into small pieces 0/9, NS —

Hole opened 4/9, NS 122, 1» 11,1

Control 2/9 38.5t7.8, 2 7.5%+35,2
Addition of honey or pollen

Honey 0/6, NS — —

Pollen 2/6, NS 30, 1¥ 3,1

Control 3/6 109+29.7, 29 25%2.1,2

D Domiciles with a colony in the target compartment/number of domiciles set up. NS, P>0.05 (Fisher’s exact
test with serial Bonferroni correction, one-tail test for the increase in the treatment compared to the control).

2 Excluding three colonies: two were destroyed by natural invaders and one produced no cocoons.

» Excluding a colony that was destroyed accidentally by an experimenter.

7z (Table 1). FEEX TIRERINL -/ TEBXK T, 500D AN PEEFORBAIFASNG
Mot 5 26 HOMEHIC, X EBUEXZNFNT]1 20 =—OEEAERKL 2 0 BFHE2RE L
TLlEot, 20230 =—%2BRVWiTXRTOERE o= —TLEPEESNL. Zof, BERINE
Mot 1 BFEOWEEX TE ¥ A X A /3F Vespa crabro flavofasciata Cameron 255 L T\ 7,

RFE & R B A EAFEX & F OfhDX & DBIOBETRE Y v T IVEDYDISIT A - 1
2, BEORSDZ2VEIEMPFIHENE L -l EEBZ L, ZFHVETHEING, 22T, LI%
FEHLZzao =— o8 2P0 (£SD) E L EFMBATE L E CALTORKREEZE 2. Rk
745%451, n=6, BN 130, H/N30. WEBHEC 5.714.0,n=6, K11, /1. BATERESNLa<
N DOBOIFREIT DWW, Sakagami & Katayama (1977) 13, —ICKRREER 200~300 O FFEE OB TH 5
ERBRNTWVW B, g (1991) EHNH (1995) d, SRR 300 LITOESZ W LB RT WS, F 12,
= R (2005) 1F, FREEEDS200~700 TH B EHEL TWAE, T LD, SHOFBSIEOMEL D » 15
D&V, I, BAREERE, 77 —0HAVENEL, BRINWPLTVWRILEA O~ LKW,

B LR (BB BH/ Y B EATE) 2B oM X Ik - THARIL (FhFERIE, 90 EoFHEO AL A E
. P2, dbiddtE» St cofiA4EE) @400t 3 &, JLEEEROIEIC 2/2, 3/6, 3/7, 0/0 &
WY, AMEICEERERG, o/ (a2 F v ZalEatr, P>0.2). 7, BY/ch ORERNICEEL
fEERAE, HYE-0BEY, i, BUolficRd EHREHTIE 49, 2/4,2/2, 6 A 20 T 3/5, 1/5,
4/5 L1712y, ANz b, BHERICABRLSEL LS Eh-1 (v P2 F o 7 ERST, hZF0
P>02,P>0.1). 17, ¥ YT IUEHBDISVOT, Hhl, HH7DITFHVEFESH 2 ARk 2 BE IR TS
W,

PlEoz Ens, BoERE, 2000 TEL, BE HHOSERW b -1, BB
THE, AVODREOHMNSHMD bRICT I2HEFLVEHSICBbNE, T, HOBRAEFEI WG
WIRD, BHINILBEELALOEPOHENERINALZI LS, BREOBBTHAOHE LLED 515 VR
EHEoTwWBREEZOND,

AR TIH /2 BB OEFHERL, hFTOERELLE L THOHEEICA S (48%, Frison, 1926; 38%,
Hobbs, 1967). ZDORINERE L TRO 4 >BETF o s b L v, 1 BB EY TH -7, 2. B
FAMRKE -7, 3HADOEREAS S b v 2IVORTE GEXR) SKEh -7, 4. #idhTrs < HIFEmEIC
EHEE L.

BMEHCc >V TiE, WERICBVTE, MBNE, a5, Y-/ o—7 (Sladen, 1912), ¥ * X I DHED Y
Z (Frison, 1926) A3{# 4417243, Hobbs et al. (1960) 25AFREFIH LD Th 5, LOMFEE &AM AR A
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L TW3% (Palmer, 1968; Richards, 1978). Chid, KfFiFFIcAhPT VWO L, ZELLLEERES S L
TLWERLTHD, a2 NVDOBREDS, KEVSEYLEMEZEL ONS.

Frison (1926) 3 E% 5| S HFEAROEEL L RZEEBEBERTH D, 1, &, LK KEEOHHINS
BLEMESHFEND, EBNTVWE, INETOEBORE S IZ—H 15~20cm DI HETH - 72
(Fye & Medler, 1954; Hobbs et al., 1960). ZHicxtlL, FEEOHBH VBT 45X25X15em £ DK
L, LENFOBRLEDWIZOME LNV,

BIZ2>0WTlR, I FT, Fye & Medler (1954) 7887 % X 3 DIRAZFS < 72 OB 16 mm DR AMEiDH
NTLREBEAEOES, TOKREZEIMFEOLNTE . BER LA F NFOREFS 16 mm BELATH
%, HEDIT, 2 X IWRICIENTD 255, BRI 3HEBRFEIN TV, AA]0 30 mm U4
BNk KREL, BIIESELLO-S Ltmw, FE S IPMHRBHEITHIOR * X 3 OBLEEH
FELcE A, HE (mm) E322549 CEEESD), n=20, &%K42.5 ®w/N23.0Th-7 UhHS, &
2. SRA X I L AHEOBEEIR 1 EOATREAER L1205, b L, BLRE3X57E, 5001
INEVWARIEEFTRETHA 9.

Hobbs (1967) 13, <A NFNFORERRICOWTLITD 4 44 7OBEMAEBE L THAE LK., £+ — 2%
P T AR N IR (U), & — 270 UBER AR RE (S), BT (M bicE 2 Bfon
A oiLich —RZ2ZTES) (FU), Hifid OB L CIE (A). T LT, 3 VHET 5 Pyrobombus
FEIEIS VM 7EFU A 7HRVWELTVLE, ZoMBE LT, MEmICHEAEAFELIMMIL, ALICA-7
%A DOHED b v R VERF - IFHICEASZD, TEEO P v 2 VER- 2BF (U S A7) IKidAS
0 5 EIRXTW A, Richards (1978) 137E BISHT OFEIF4IC DT, Hobbs (1967) LRI HETE S
ARG 21T - 7. Z DR, Pyrobombus BBICHTE T 2O TH, EIFHEDIES RS THRVE
PHEMA VTS S ORBRIZEN D 2 T E 2O I Ui, 18 (1991) 3, 3 < HET % Pyrobombus Hi
B3 - I EOBREERAL, HFOBERELCRBASBOWERRTWS, a<w g, HEERTOER
WERSETS D, BHEEFROBERIBAEC, HfcEA1E2 720 Ti R OBEWE O HREh oS OR
RO X 55 b T x I AEHMEeEREGHTE LTGES (il - &6, 1980). FE0ERE, &
LB 0oL, NEBORMBCLERTILEHD (BARHS, 1985). IhoDl Ehn, a7 VEEL
THREED b v R AF-> U A TN TN, RFER A 7ORFERESEZEZ ONS. EBRTHERL
EFEIEIS ¥4 FTH DM, KERBEO b V2 IUBBREKAEIHBESNTWT, HES YA 7 Thb. C
N AT NVOHFAIEFICEH Lo LKW, /2, 054 7ORBIMREFOEL T THRE
WHIh Z PO REG 5[4 20 b LAv7s .

A2 VOHE (LFHEX IR PHERTE 2 11 BR—-VEd 6 HE T, I3V EOMESHE
B (Z0BEOBRALTEAED) Robot. TNODER - VIEREICE T 2HEH 72 h O EFLA
B (LSD) 25tE T 5 &, 2711.2,n=6, KNS, N2 Th -7, BORAEEGENP O, MBTEESN
PR EPBERANCLA L 3B LI K, BRI ERSIOFEE RSN LD EEZEZL 6N A,
IO L, FFIEFAEHVIES, EMBEIL 2T, BRIGH 2D CA3FRIC OV TOWFRICE
Torb LAk,

ARER T, BAOMENCE R —VvERWID, EBEEKTRO 6 A TAICREROERIANEVT, &
AEATBELTVWEI EBH otz v FANF BEWREAFS O &5 (Alford, 1975; Heinrich,
1979; Pomeroy, 1981), EHIHEAICIZ @D K — )L < I3RI/EAH 5. Hobbs et al. (1960) &, Bi/K~<=+F
WaEERLTWS, S%RESLK (8K BR—LaEY, BFE0R 0 IcfEEmEK, iKY X T A
i ENEENS.

= #

ARNNFANFERRTTAFES L, BERSELHOBPETHRNLEHEIBBFEZELR L. CoF5IE
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L, BRI OIED, FORICAREE AN, BAICEBE L 158095 b 53.3% HalRL T
X oTHHEINKL. BEBEX -0, BICRERTRZD, HA2VITEECIEREMATOERERIIEES
Bshote, AEHSOBRBAZBICLZBIESLVE, BHEIMEONIZ 6% Do o= —BHLEAEHNL
1o,

%’I

33

AIFEIE, FIRENT 2R L BEMOKET S E L EE (B v+ N F ORTFHIER EAREY X
7 EBEROBEFE e V=7 b | GREES 170D OflhE=d Tirbhi,

51 A 3C#
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