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Strix 10 : 63-72 (1991)

NA B R H1 X Hibiscus cvs. DI S BET 5
INSZEJR D A ¥ 1 Zosterops japonica

LHEAMN - REFHEZ®

HERNERE S, BOBATREHRE M € X4 R Hibiscus cvs. (724 1§
Malvaceae) DS TWS, "M EXH ZRDIER—BEIRF Y, BRCHIEE LA
LTHh, TEHFLIEFORICHMMS 5. BRIITEF LM OMOBEVEFICHS0DT,
BOSEKETZ ZXHEBELLBONAERNITE, BOBIEICEE > THEROMD» S
BIELEESCATRIERBTERY, COBEEDOHIM» ORI ZDIZ, HERIZE
DTEZNFFIVHEPRVBHMLASCBELESLDS 1439 F 3 8 (Kugler 1955) %
FONERICEERILL-ES, A ro0PoEVWESR, LEXRFRAXAFEH QLIESE
WD) P9 Y78 7HF Faol, FLTHOBCOSH ZATOYWEMIEL TR
ETEBI9M1TONFFRULETH B,

12, BMERSHEREOMUASES T LFEFTREV., FROITERBAETL WEIY
HEWMEETICEL T EBA TV BETH nectar robbing 43, £ OFEORHTH
SNTVE, TOIFEHCOVWTERANAFNFEAMLECICHET, EORTEMHOIIT, BLE
FTEBATOLITHRES S KCASATWA (BN 19384 &), &7 <=~F @&
Xylocopa 3% OB OEDOEMETH 24, BELEWIEicHT 2 BEHEG I
72 <{ (Faegri & van der Pijl 1966), BXT& ¥ Y 7 2 ¥ U Impatiens textori, 7 5
5 Sophora flavescens, ¥ + 77 4 /%% Caesalpinia decapetala var. japonica, ¥ 7 <
* Amphicarpaea bracteeata var. japonica, # # /¥ K v ¥ Hosta sieboldiana var.
gigantea, VY % = ¥ v Adenophora triphylla var. japonica, />3 %9V ¥ Weigela
coraeensis, 7" I3 Elaeagnus spp., 4 X I’ Stachys riederi var. intermedia 75 & D ft
i, KETRZHYTHHET S (B0 1954, Hdr 1965, 1987). < n ~#/5F]8 Bombus
D B. ternarius & B. terricola iC & 3BESI -0y P TR Y ATILHONTED
(Heinrich 1976, 1979), bMETb A A</ +/YF B.ignitus v ) 7xv o (A0
1954) % # ¥ 2 5 Phyllodoce nipponica (HH 1986) L & DB REH T TEEBRL
EMbho>TWA,

EEITHREBTH AMShTVLS, L L, BOBETHICOVTOWRRERLALNL,
REAH-ILELTSH, EEBEEOBBICHTIMHULRERNSEKEITHS (L& k
¥ Paton 1986). &< ICHATRIEBRICHHK/MACLABENVWEVWI LD H-T, BED

19914E10R8 7 BH
1. UHKRFE - —BHEE - £ T171 FEBSERGhE3TH
2. Bfevy— - BEWRAE. TI06 o EHBER3-1-1



64

iz, BEEVILELEBRFOLELIINATEIBLELAVHETHA DD ST,
INETELVHFONBT LdEd 1.
FHERIIhETiIcSE, MEREEESN, 2 Poi&URENEORHEE LTVLAY,
1905FHICBEEZHNAIFICA Yodnd ERAAZADEELEEE L TVWA T Eikidon
fo. TR, AVoBEDEIIRNAERARADELSBELTWVWEIDD, £H-08
EITE AN RN TEORERIES > TVWADhicoLTilb~, BHEELToOr Y
o DEENC O WTHRET 5.

REMES LURERE

19914E 3 H17~22 Flc/NVERZ i e 2 wvig, RE (6HIA) S RFE (5HLE) o
JAATHEENTVAENA EZAZRICDVT, A JobBELAEBBEZVAE I hEH~
fo. LEEREZAFNOKIISLWTHIEL TOLAHMARZ, VESDE2DIEICDWVTA
VoIt X BEBHEOMMBHELEREN ., AV oDBED Y — v iTiE, ()55 OBl S
CBHELEE-CUHAL, QM ERE2HITEHAMES. AiFTREL OIS S
HIHPAD (H1A), B#ETHESCICADES (R146) oT, MiFE2XHL Tidi
ZEofe, HAEOEDIC, A VodHHOERIRELTVWRLWAEI hEBEL, £k
BIEBVTRA Vo OlERER~Z 2+ 280 T, A VopnkiigddbtdTr v
o O LT A IEE L 7o,
AMTRENAEZRDRBAELTHoM o, &b &AL ERH R GHEREYT,
INFIRICE#E ST VWA Db, 79 V94 H rosa-sinensis G LADIEL, 7 v vy
FE79Y T w9k H schizopetalus DR THET7T—F =V — (FhigEry s

Bl1. » Pob@EELLE £ B8 E/hhTWE, i, AVWAMHTShTOLS,
Fig.1. The Hibiscus cvs. flowers torn off (left) and flowers bored (right) by White-eyes.




65

$754DK) 0S5 RFsEL ok T, REOHEMBREL Yy -2 h S E
SHIRRBZVL>hDRRMBEL o TV, TASTRTIROPVTEE LB WTH
HEANAERARELTHO2D o1, FLELTEAHOEMT, —B 18200
MICRZ 24, TEMTERICEEA»EVWY + Y%k £ 739 Malvabiscus arboreus var.
penduliflorus ISR B/NERL E—OMIEKT, "M ERARELBREIN TV,

# =2

BE T35 Him64k253Ml, BT 6 ME2T48kTI5ED b2 /E ST 2 &M TE .
NAERARBREBEBEDOHSATAEDESS:, - 3EBHKE LTHEBIA TV,
ez, BRI OBERHPXB/NECHBEINTEFELLTVWEbDbH 1. A
LzfED 55, BETRIMBEDTER, RETIRUMTEOIER, » YooBKicts LEBb
NBREHROM - 12,

1. RELBBIcBI3HHEONE

LETLRETS, "MEXHNRDOEICRA VoL 3ARESEHEESIhI:., D2
SOBRMT, $-BROHIKICL -T, "M EX N RDIEOBHERICENS 72 (K2,
#1). FFXEBLBROLETR, BEOAMBHBICH > LEORIFERICHE L (x*=
156.9, P < 0.001), AHFE L LA THRIFESDLUL, FHITT6IBDOIENAKRES
HTwk, —4, KETRZARLOIHOFROPITSH » 12 2 k&, HEDH 5 KHLUA
DAHRIIIEFICELS, FHYTNEULBEROEAUTTS - 12,

BEROQPFERZEBLLAV DL Z (H2)., ThidMiSA T & ol
32D =V IERFONBILETHS. DEDRINKIENVE AT, BELHED
R ERBImo = Ild, £ L TREETOEEIIEhZETH 5. b 2 kiI3E
BEDLOHEBDOEXD LD THY, ZHALOIMD 28kd, EL icHEEENBMH 5
B3 Thot. TOHOAEPOHNALEIAIHIDHOENSEL S H100% DK% 2
FTWiE WS OREKKEV. 2oHRIRXEDENOAMEATHS. itk Yok
BEBLTW bbb o T, HHREERCE,L >/ (R2). NEDY F V% b 2
7IUPLERRONAER D AR T BARERIN:-LDOTHBZT LM, ChsOHIR
DEHHFROBEH, S LKLV, BIIXEH—DERERF L, BEBHE—OHEEMN, B
K U % ORI ORI OB H LA IFS0% T, L UBHERLE. ThOHEERIC
BAAEZRAZBIEHICELHBEN, "M XD RDUADTERGEHIEE ST VWE—
AT, BERARA VoDEEMICBA->TWEWEY, *Yolck ->T, TEMKFNHRMEC
B-oTWaEEZ SN,

AV oRCOEH, RITERDOI-HOUELIZLELD, BADIHICHE~NHTL 20D
T (EH RER), REXNOF—- 2K onfEficdb e, MLUE] & THERE
ERFT, "MERADRDIEOPHRERFNTHL (F2). T2 L ILEBEVEFO
AERA RBIMEDIED 5 B, 59.1%BHHEEZF TR L, Lk o>@VEHRD
VOBERBREODONA XA ZRIEOIED S B, 4508 LrEEEZFTWEL- 1
(x*=1.52, P<0.0D).

2. BETHO Y-

190 FEH O R EHBRAL COMK T, * YoOoBETHICE ()25 OM» S5 < biF
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LEBR

-1

2. RELBECBI B3N L ERA20BHERONH. TigEsL, BREEdsy.
Fig. 2. Difference in the percentage of injured flowers between localities on Hahajima Is.

and Chichijima Is. of the Bonin Islands. [0 : Uninjured, M : Injured.

£l RBLBETAVolBEIShHFOL 311 2 A RDTEDHE,

Tablel. Percentages of hibiscus flowers injured by the White-eye on Hahajima Is. and
Chichijima Is. of the Bonin Islands.

A. f#5 Hahajima Is.

B #  mae RATEN B % BER (%)
Localit Date No. of flowers L Hb % iniured
ocality checked (stocks) Uninjured Injured 1njure
R 19 Mar. 87 (24) 37 50 57.5
Rkt | 37 (18) 19 18 48.6
bl o] 22 Mar. 22 (2) 0 22 100.0
thZ F [ 46 (4) 1 45 97.8
=W | 61 (16) 2 59 96.7

it Total 253 (64) 59 194 76.7°
B. & Chichijima Is.

B m @\ RATLM B % BAR (%)
Locali Date No. of flowers L Hh 9% injured
ocality checked (stocks)  Uninjured Injured 1njure
By — 17 Mar. 201 ( 29) 170 31 154
=] | 77 (23) 71 6 7.9
LR | 64 (18) 64 0 0.0
=ZHH | 12 ( 2) 0 12 100.0
/N | 44 (21 42 2 4.5
AR 18 Mar. 377 (181) 181 196 52.0
it Total 775 (274) 528 247 31.8°

* 1 x*=1569, BhE1, P <0.001
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LEE-CUHE (RIE, UT 9471 &) &, QB IERAHTTEERR S
Hik (R14, UF 9472 LIE3) D209 0 hEMB3008bhh->TW, 4EH
DOREBEID, 2 VoBHBRAMERAZHLSBEEL TV I BHEEERLADE, 38
1THORE, ZHALMOKROTTO 1EEZ T TH -1, OB, BAICETHLA 2]
DAYOlE, §XTY471 oﬁ&?ﬁEL‘C_L\fz.

BETREHFICH - 1-TE68ED 5> 5, 58 (85.3%) <94 71 DAES, 10 (14.7
%) KA 720REHBD SN, BEICRXETIZI89E (90.0%) #5471, 178
(8.1%) 94 72DRPDHTHEENT VW, BEAHO - vicld2-oDETHRE
BEBRON -1 (R3). TLRBTREOBCI/NESEBES KT T, BEIc)’
WS-t 4l (1.9%) OIETHEESNL. REHIBZ914 72090 H5kD
b, 9471 0OPDHOEMBEIMT, HBRTIIRLEF—HDHVWTEA, BIFIHD
BENI A 71 OHETITROLITVWAIEBHTH A S,

3. TERTH g 5RITH:

NAEZRAZRDRICRBREIHEREN TV IFRBOLDLIAIC, BEPE Y IFDOXEY
FRBESRONE, RELUADTERBETOREBTHDN o108, REBOEME Mm%
s -, FAOBEORENEH, BRI TV, 2 Vot oBolb:iFts
ZRARTHILLIA, KRETRIT2%DIENFEELSI T DI L, HBTI1225.9%
(x*=9.25, P<0.01), 7% Ti219.2% (x*=33.61, P <0.001) &, HFIHK
WIEBEFEh TV B T Edbh otk (F4e), EELEREE Y7 ROMiIcRBRAER
ot (x*=1.0, P> 0.05).

REUVNIFCEBRINTWBENI ER A ZDIZEAL (83.1%) MFEWIETH B 10,
3oDBEOOBEHERICIFERENLBEFESRONS, Chits YoskFuiticEs
2 (Tinbergen 1960) %R L 58 d, Y/ RPRBOMEOHBOREERMNE L, »
VoMERERELTHAFEF L TOVRVWEREOL S LKL,

4, 9+ VF 27390 SOBE

UFVREA7I3VRELTIARTAAERDRELTY S8, BRI
DT, CThOBHEOUIPSBETZILIRITERLY, 9+ VFE 273y 3RE/NEL
FitERIhTO, BRERDEb > 7od, ThERFSRTHEETA "M ERHREF
RICSA 720R0Hick 3 BEOMIH - 1-.

-

MNEFREERTIRBT, 2 Vo1 e oBEBT3afelsns 2012, &
3 F Y Hypsipetes amaurotis & # 70 Apalopteron familiare TH 355, “hE TD&
T3, CO2WMMBNAERAZDILIREL TV AHER LV,

AV LHRTHOBORBEOEI FYITE T, "M ERHRDTBIEVABSIC - &
BEREENELEEDbN, COAMS LI FYICLBTAEHRDEVWEEDLN S,
A7oREOHENEN»S I Y RABHEWVWEINBZDT (Morioka & Sakane 1978),
EERCHBRLLABRELBbONETH S, HE, BEEL 2 /o BBEMNT S+
Carica papaya DIEIRK L TREL TV EDE2HELTVWIDT, » F7odkft0oE:
B’I>TLBEBHVRVY, BREKKOMETE CRREBBLTWVWAIENE VL, L
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#2. A VoDEEM () hSOEEEN EIHN ROHEER LBKA).
Table2. Comparison of the percentage of hibiscus flowers injured near foothill areas

and near the seaside at Omura, Chichjima Is.

HAERK B{%:
No. of No. of
stocks flowers

HESL HEHL BEROD 2

Uninjured Injured % injured

#i5 Seaside 103 191 105 86 45.0
7.52 (P <0.01)
1i#& Foothill 78 186 76 110 59.1
#3. HEOLE
Table 3. Pattern of injuries by White-eyes.
R TE wms. omow & e :
) 0- 0 Uninjured Torn Holed Beak mark x

stocks flowers

BE 42 124 56 58 10 0
Hahajima (85.3%) (14.7%) 0.0%)
2.40 (NS)
K 245 574 364 189 17 4
Chichijima (90.0%) ( 8.1%) ( 1.9%)

* 122V i0AT, BEBShTVEL,

&4, fEficd s 4 O o0BiFH.

Table4. White-eyes’ preference for flower colours.

fete mEER D (%) .
Flower colours No. of flowers - Ol imure % injured x
flowers
Ev7 Pink 120 (11.7%) 23 19.2
33.61 (P < 0.001)
G/ Red 853 (83.1%) 403 47.2
9.25 (P < 0.0
#fe  Yellow 54 ( 5.3%) 14 25.9

* €Y7 - Pink-Yellow x*=1.00 (NS)

PO ETORAIHELABELEREE - TWAEP, BRSSO (Morioka & Sakane
1978) K &M D, WHhWALERABNRAFERRTIRLL, KA CRAEEREL
REABEEL-TWAL LY., FhAVnih~x3 ERNOBVREIZIFLOT, B
VB A BRICHBEI N TV AN EX N ZANDHER, blb-72&LTH, ZOEE
REVWEEDLNS, SSRRBIEAZ70RVEVDT, REDONAEXHRDT L0
fihiArrolcksbolBEI NI,

At EEEH S REX ¥ 2 =4 F Xylocopa bryorum 13 EDRKBID~F < FH
BBV, INERBERICIRA YT 52 </5F Mesotrichia ogasawarensis YA IC KB D
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NFAFHIROVEWV, Hg (1989) PMEREEXEICBWT, [ U Hibiscus BDO 7 )
nozHy H glaber L&t~ =2 HY H. tiliaceus #BEL, #4757 2 XFHEDL

SO S OBETIOERELTVWEDT, "MERARDELSOBELTVWEEE
bhad, LHLlFAY737=~xFRIEFLHOBELOIOYWEELAT, E2H>
BFBETITLHTE, MCRRFARBESLVL, g+ N"FHIRE-THH SN
B3NS BRI ENEZLEIT, Bick3b0EHOMICRE S (ADE FAE). v
KA EZRARDIEICSDTONAEREOIREALE, BBLFEALAVoickddbnLy
MLTEENVREWTHAS,

BEETHI3AY0}, "MERIZADZRICRAOEHBELR-ZLTULEL, WAICA
A EZXARADHD SHANE, ELNSERENE~ORMOBICALEEETHh, BE
K> TRBOFONARNCREBEMNP T BRE, KELBLRICNS, LHLE
BORDITIRICP > TR 2 JoMEPEI LWAHARERA R I & %icid, MR
HATETHAH500, A VodEYOBHAEE LTEHAMERLDS. 2 Vo tfEoM
FREZEZDZLE, A VoSS Oo—FNHERT AT TEL, BEIL-TRAURES
ZRBZEBBHEVWHEAOLARYTHAS,

FUNNTHIPEZNATHEITRAPoRLIBERBEIATHRLAY, 2 von
CHoDEL S bBEL TOAAHEREY. B (1989) B/PMEFHXEBD » Yo7 4
/Y av¥y 3y Agave americana DIEEHPih, BEL TV 3D0(HMELTVWS., 72
/7 Yav¥vsyOoRl REHELY HEL, BRLAYVooBEIHMhIIEhs, O
BE&rVodBEHL LTTRUECERELLTHVTWS, FHOBESEOREL &
URBETOMERIZ, /<4 ¥ P L=V FA 3 Erythrina boninensis DIEIC # Y o ik
CREL, BELTWADOERBETAENTEL 2V0RIhonfticitoi35C
EBRABRELTWADT, CoBAERELELTHTW BN B,

Lipl, »VoRERETLRBEELLTHVTWAEFTREYL, L&A, &+
TiRY 7 SOMEEBRBITHHIBEShTE Y (FR - HH 1988), ~74 TREEXLS
SHLIENTHEMALLA VoS vOlERANSZEWS QLIESEE FAE). BHELL.
EEABTRE WA Vo, NMEXHRDL I ICERHIEOREVWE AL I3 KED
TEOHEERS KL, BEH»SOBHELEVHSRBBRNEL Y, SV REDI I HEOEHYE
BIES, BONWRBDES/NEVH 7 SOIEOBERLERS E X, T-oEHELIE
AELBRTLESOELEEbNE, AVoRFATIESTHEOXNETH 3 LEH
i, BEETHY, HAKI->-TREBAZELLTHVWTWELELON B,

INERICNA B2 2RSS N0, HEHREDOCEEEBbLh 3, SR
AVONEHLLOOUBNELET, ABHICLEIENPEERBOEEYF oy A Y
O Z.j. stejnegeri LHEEOHERE A A v b 2 Yo Z ). alani DETBREEE THI LV D
(ILBE 1934). /NERD * Yo, ABNAERARZSE LRI, TTIRAAN N H
IRFNANANTHERIREDRIIH L THERHEERESETVOL, ZEhEbNIER
HRABEEI TN THOBETHEITLESILIRU DD IEbH SV, TBEREN
AERAZRRYFVFEX 7 39HNERINELEBEOIERITB VW THERMEWC &,
BE, DRCEHMED 2 Yo RRKOBEHME L, BABENALBO 2 Yo 4
EAAZDSRBEELEVS LWL E (B RER) »o&ER 2L, P oDdBETH
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BNAEZRAREHLS > THSOBMPHEBIN TV IR EMFEMNS IO LALEL,
ATVAREBINAERARDSOBRETHHSEDFMICE CEMN->TVWEDOLIZOWT
2, TOHURICBIFBEA Vi NS ERAREDHLSVOESED, TOFHEET LM
EESHMHIRA~NSE - BATIEE (ULoRBEERE), Tofifics 2/ 1 EXH R
PUADEBFROEERR L ENbrboTWEEEBbN 3. 5%, ZOMATAIERA
ZABVDTHEL I ONTVWEDD, FAIOFTHHBNAIERAZRDA ShTWEL
BHD 2 PoEEBICOROMBTHNEILBEZARBIEIREST, * P oDBE
TEHORBREHOHICT A LNTEEKESS.

L] o3
CORRICHI»>T, HPRRIZIE OXERE TRV IV, BABERS KOLIESKEK
AN E2 A ZOBERASEFERICOVTTHRVWAR W, & RILTERICRB~TEDhizy
FU/FE2A739DBRBL-TVBIEEEER VALV CTIRBLTHBILBELLET 3. APEIR
1990 B B EHRREIBIK @ ORIBI &% 13 TIFE » 12

E #

INEFEBBILBOTNA ER AN ZADIEE 2 Yo nBET 3 HHEHShicT E0I, 19914£E3 H
17~228icREB T 5 HIAH648k253(H, BT 6 MF2TARKTTISEDIEATAL .. ZOHR, LT
Ehbhotk,

1. BHETIE194(E (76.7%) Oftic, KB TI3247H (31.8%) Oftic# Yo OBEITHICL S D
EEIBARMAOIh 1,

2. BERICRI->ONY—-VHAShE, DEOREE,SENA, HENEKKRODLEVWEFITO
10096 W EEER. 2 >HRRBODEE 4 AR ICEVEER SoBHRAN (RB) &#
H (88) AIToIi3iF50%DHERTH - 1.

3. REAFHOIEIE VB TI359. 1% 0B EZ I TW DI L, b SBOWiBRDV OHERE
EHLDHDI345.0% L BHBICEVEBEZT TV

4. * Y oOBETHICE (DX OBl S BITLER- CUHEL, QM IRREHITEE
’S 22000 AHMHS. BETREHEFCH DS L, 85.3%ics 1 71 OREH, 14.7%ic
5472 DRENBH SOl FRICRBTI0.0%K55 171, 8.1%H5 4720005 TH
HxhTWi 2-o0BMTERLEZERASNT» -1,

5. fEfICHd 3:BIFIc>WT, HREOEDIT2%BEFEZI TV OIHL, HA325.9%,
v RI319.2% &, ARICKRVWIEMFEhTWAZ bkt HEL Y Y 7 ROMIcRER
BERES

6. ML7AMRHCEHT B9+ Y4+ k4739 Malvabiscus arboreus var. penduliflorus Ic b *
Itk 3BROBHL 12,

51 A X &
* Faegri, K. & van der Pijl, L, 1966. The Principles of Pollination Ecology. Pergamon
Press, Oxford.

Heinrich, B. 1976. The foraging specialization of individual bumblebees. Ecol. Monogr.
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46 : 105-128.

* Heinrich, B. 1979. Bumblebee economics. Harvard Univ. Press, Cambridge, Mass.
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Nectar robbing from hibiscus flowers Hibiscus cvs. (Malvaceae)

by the White-eye Zosterops japonica in the Bonin Islands

Keisuke Ueda! and Yasuyuki Nagano?2

1. We surveyed hibiscus flowers Hibiscus cvs. injured by White-eyes Zosterops japonica
at 11 localities on Chichijima Is. and Hahajima Is. of the Bonin Islands, March 1991. We
checked 253 flowers at Hahajima Is. and 775 flowers at Chichijima Is.

2. Seventy seven percent and 31.8% of the flowers checked on Hahajima and Chichijima
Islands respectively were injured by White-eyes.

3. Each site was grouped into one of three categories according to the degree of injury :
high (ca.100%), low (ca. 10%), and medium (ca. 50%) levels of injury.

4. There was a significant difference in the levels of injury between hibiscus flowers
planted near foothills (high) and those near the seaside (low). This difference was
caused by the distance between those sites as foraging area and the breeding territories
of White-eyes.

5. Two types of nectar robbing behaviour were observed. One is tearing off the calyx

and another is boring. About 90% of robbing was the first type.
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6. White-eyes fed at red flowers (47.2%) significantly more often than pink (19.2%) or
yellow ones (25.9 %).
7. Another member of the Malvaceae, Malvabiscus arboreus var. pendulifiorus, was also
injured by White-eyes.
1. Laboratory of Biology, Rikkyo University. Nishi-ikebukuro 3, Toshima-ku,
Tokyo 171, Japan
2. Bird Control Laboratory, National Agriculture Research Center. Kannondai 3-

1-1, Tsukuba 305, Japan



