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Nectar-robbing behavior of Megachile ( Xanthosaurus ) japonica Alfken
( Hymenoptera: Megachilidae ) on its nectar plant Thermopsis lupinoides

( Leguminosae )
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Abstract: [ Aim] To investigate the nectar-robbing behavior of Megachile ( Xanthosaurus) japonica Alfken
on its nectar plant Thermopsis lupinoides (L. )in Mu Us sandland, Inner Mongolia. [ Methods] During the
flowering season of T. lupinoides, we investigated the main pollinators and observed the robbing behavior of
M. japonica on T. lupinoides, and recorded the position of holes in the corolla tube chewed by robbers at
the base of flowers near the nectar spur. [ Results] M. japonica is the dominant pollinator of 7. lupinoides.
As primary robbers, M. japonica bees cut a longitudinal split at the base of flowers by mandibles and obtain
nectar through it, while directly obtain nectar without making holes when they act as secondary robbers.
They did not show an tendency to seek pre-cut robbing holes, but individuals displayed a preference for one
side of the flowers. In 13 plots, the percentage of nectar robbing from blooming flowers was from 95.4% to
100%, and only reached 64.7% in buds. [ Conclusions] M. japonica is not only the main pollinator but
also the primary robber and secondary robber of T. lupinoides in Mu Us sandland.
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FIFR 2Z 4 fair B3 2 (pollen theft) ( Hargreaves et al.,
2009) .,

XFPREIRE “ IR 1 W5 28 L X M ) 5 1%k
H Z B BT AE 56 R A AR A (Maloof and
Inouye, 2000; Irwin, 2006) , ii{EE H T ¥ 2 M ok
ARV AEAT R R BEXT A 36 & B R ETE |«
Y571 T PRSI, 3 R e A ) B R AR 3%
BV 2 ( Maloof and Inouye, 2000; Irwin et al.,
2001) . {BARMERE A [F] 2R G5 Hh 5 26 35 % A6 40 14 52 il
REGE—MIAR, EZ R R EEEYNEEEY
¥ BEENBURIRES ., SRE SR EA S
G E BEATANERESHEDRENIER
(Stout et al., 2000) ,

PREES5h, H LA ¥R B A F A B4 Bombus
spp.. % & Apis spp.. JC il ¥ Trigona spp.. KU
Xylocopa spp. W5 i % ( Maloof and Inouye, 2000),
WEEMY FERE - WAKEESML LA EE
(nectar spur) FF= 2 AHY), EA R XA DHHERL
(Verbenaceae ) # ¥ % 3 Duranta erecta L. $% #5255
FHEKEMERS B2E M IEMH R (Navarro
and Medel, 2009) , B4 ICHA BE N L FAENE
A 59 Bl 214 Fh (Irwin and Maloof, 2002) . HHi,
E AN A KEXEEIRG UL FHE Y SIS A
5T e EAILA AREEXTE 7 25 2847 R A5
EA RN (7K SCHER A 4, 20065 Zhang et al.,
2007; Zhang et al., 2009a) F1 ‘k 2T RE ¥& Bombus
pyrosoma X} 55 5 & Corydalis 1 3 Fh BA AR ZZHEHR
GEAEY) R BT 5T HR0E ( Zhang et al., 2009b) ,

AL H K M®E KR MY Megachile
( Xanthosaurus ) japonica Alfken FE ¥ 4] it 3& 42
Thermopsis lupinoides (L. ) FHIZZEITH .
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i o R 2 B SR /K 22 307 v b BT b A= S ARk
(39°30'N, 110°11'E) , ¥§# 1 355 m, 4E¥3E 7.5 ~
9.0°C , 4ERETN R 260 ~450 mm, [ETRHLEFLET ~
9 A4y, HALER 60%~70% LI (SEFTET, 1994)
TG I 7E A S i I AV b
1.2 TR

PeET I B4R T, lupinoides J&—Fh Z24F A S B

AAEY), TIZ5 AT (Sa, 2005) . FEARE 12 ~
30 em, RFIRZERIE B4R, AT RBIRTHL T,
B—or A A AR BRTE T, BIEF A
1 ~6 BEAMWIEL, B3 FIEILVFRL i, &E
WY IR, EREFK3.0~3.6cm, $51.7 ~
2.1 em, WIAEH 10 ML EWHESR, SHE
—E T EIRA TN . XFPHEY B EM, H
HIRZRE G SRARMR (8. 25% ), FhFA =K TR
WA RAER, NS Aazie Axr, KM 6
RIER 7T A9 (o, 2007) , 22 P HFFEE
AEY), R I B A AR Ry e SR AL B YR R

KFNY) i 5 J@ U) it e LU i 4 J& - Megachile
B RV & Xanthosaurus . X% £ B /3 A 7E H
A, VAELTR, EHTIZEER, R RER
WA, BEORMEYH =R, $R%. KHEEN
FEALH e (Maeta, 1979) , ZEEAFRHELER
Vi 145 1 R, UBRFEFEMBEEHEE T
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1.3 XFyIntig B & shME KN
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m x 2 m H 7 AT B AR E I,
K 7:30 - 19:00 XHET7 NG B R BRI F g i
rgeit, EEWM 2 do #EJ7NIALR B R T TR
DT BT IR T R BT iE B AR AR R R, 2009
SEFEBET I BEARRRAE I, TR 1 BRI K A b,
(10 m x15 m) , FHER 7:30 - 17:00 i3 P g1
TEBE AT IH B4R T U AR T R AR5 B B ) (R 2B
B JE) AR B[R]
1.4 #HEtHEEETENORNBNSEIT

2009 4E5 H22 HES A 25 Hit4 d, 7&5F
AMEE 13 DR/ — 35T T B AL BER, BEBR|A]
AHEE 50 ~ 100 m RE§, 7ERTBEE A BER iy H 4R 3L
BEALGETT 1 971 SR FF AL 1 013 Ze R FF AL 4
WERBE, UITEEETT RS A FLIR A B A 1
RECEBEE, IREGEBAELERAN.
AMAZAAPNIAE R 3 FIEL, EREEWES
B3 AL, ApAhe R EA X 3 FRAIRE LML
B, Gt HAERRIAE S B B e
1.5 HEGitE5HH

K SPSS 11. 5 One-way ANOVA #1 EXCEL 2003
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2.1 XFYIRHiEHEIT AR BENE
2006 4FFINLM SRR, FEBET B4R PTA /Y
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Table 1 Species and numbers of bee pollinators for Thermopsis lupinoides

1£ K3 %E Number of pollinating bees

ey R

2006-5-27 2006-5-28 Ait
Species of bee pollinators

(7:30-19:00) (7:30-19:00) Total

KA 88 Megachile ( Xanthosaurus) japonica 951 1012 1963
FAUFLEE Hoplitis ( Megalosmia) princeps 4 8 12
JEIIFLEE H. (Alcidemea) tuberculata 2 13 15
2 RENE Bombus (Subterraneobombus) melanurus 4 6 10
FHKAERE B. (Bombus) patagiatus 2 1 3

KAV e Ui B 61 i B AR I TR, — BB 5k
FERIUARACHIAENT , B NTESMIUZE TR UL AR
TR, SRIGURSREA, HEWIBILE, IHE
W, HEIEREDN BB ILE., TERELDR
B, BEMIEIER CIEBI4E L, 3 X 2[R af BR7E e B
Wb, REET R REE, 5 R E MRS,
K IERIEER (B 1: A, B), HEBERE
BffER2.4£1.22 s (FH{E +SD, n=324) , kK%
BIFOL T ~3 s (£4984.9% ) (K 2: A) HijHEM
KH11.8 £5.55 4=/min (FIHE +SD, n=31) , K
ZEAET (L 61% ), HijIEMmZELES. 75 ~15.18
Z&/min ([ 2: B),

2.2 KFYIM R E 1T AR

KA 7E Fe BB A i B AR B BT, — 2
HEERE L ~5 RWEm)E, ERETKE —%
TERTE R I 3% B AL AU EB (ZEmis A M) , Ak
FIEH— AR O, O3 AFLIR B IR ETE
E(E1: C), HEEMMEHRS.7+6.21 FHHE +
SD, n=161), REBEHTEL ~5s (67.7%)
(BE2: C)o SAERR P F A H ALK
oY H AR B B 5 BT MFLIR SR B ZE BT, W E
EHE O ARILRREREE, SHFEA /LR
AARE/NTARER R H IR ER, ERTERA W
FLIRAL RSB HE A H OB EFLIRDR . HE3RAT
WREE R IR, BEsl it B AR ARl A e Ak A e 4 L fth B
RO RES, HBE TGO ANSEER
A—HR4r, AR EA XA LR A AL A e KR Y]t
W RREREEFTEBRRHFLIA(E 1: D),

EBAMEFHEITFRRR(EK2), EFHE
R E R RN 95.4% , FFILF) 100% , KFF

TAEIR B e B8 R B Ry R B 64. 7% o FEFEFR
25 28 LAY 23 A3 7S [R] B AR O PP 2 3 HH AR TR B
e, FEETFHAEARS, 00 76 AR T 720 O By s 2 £
¥R A, B, C,D, F, H, J, KHFI R A
RIB (BARLI N 55% , Fik®) 81% ), 4y AifE
EETRA M B LB R TT LA M 555k
B 85% F75% , & 13 I G ZHE R BA—
s 2 LB TP AR SR R LB, R LW 1 Z2 i o
SRR 77— 4. 62 7%, FERTFIMAES:
R 2. 58 15 (B 3) o FERIFBALR BIRETT
PR E ARG OISR ELARXT BN, AUFERETT M
i RIKE 64.7% , TERETT H A LR B R 12
B o RIS VS B B I BT AL R BRI
TEETREHE MR E, BARAE T RELFEN
HEIRRENHSR, HA KRR E N R W
4 FEREIREE— AT o

3 Wit

Psr RS R R FENERENZ —,
X HACHI A F B AT R B A g R
SER s HAT N B R | il FLIGE RN
TEAFLIE, LK 2R R RE W % AR B e (M -, B3R
JLPEAFINE BE e Bombus sibiricus W& F RN, 1B
B, K, KA sEe S b A 45T
PR, 2 3 B EF A AL Ky e B A 98% , T EL7E T4k
B RS IR Ry R A RERE BIAE Sk, Xt A AL
B AR I E IR T AR IERY . KR i 5 [r)
Pt It B AR, KRBT B FI R I B0 A R 28
BT, ERRED LB R EPMIERIEE, X
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B1 RANIH e B 34 BRI B

Fig. 1 Megachile japonica female adult collecting pollen and robbing nectar on Thermopsis lupinoides
A, B: RE7EH Collecting pollen; C: ¥$HUIEZE Robbing nectar; D: #$Z5FL, Robbing holes.

PR T RE- S 4 A M a AR BBV A G, Bt
EAMIER 30 mm, BARAL T EEEER, MM
(L FAERT G, TRFNL) AR K 40 13 mm, &
BRI AR EAREFRIN #E1T, WEERAMAESR, T
REIX AT HL ELHe R AL P R SR 1L 28 S ARV B
RATHFE. KAV e B B B W i)
JERTEHRRMF— MR E, BARAE ITREL
RS EILRRER R . R HAMATE TR 8w
R “ " LRI ZEMAT R XF IR 47 47
N LARRER 2 F(BRE, G, I3 MEJT4) BEAL
ARG, T E, G A3 T+ 3 MR HE
EABEMZRARKEEA, AT H X LA

PEHerh HA B AR M PEPL R R T R Y . RADI ek
L X AR R B AT N AT R 5 AN E M R AR A R,
IXFPAT Sy 3 A ol A At AR By R A ) 2 3
f MR LA A MR ESLORRE, R H
AR S T SRR R A A AL,
VI R S RIFTEFINIRA BB LW IE BT 4R 46 3R it
[ FIRE R ML, FEXTHE SRR IE B BT A A5
t, ERIERERABA KRR R EETH
#FE T8/~ VE A (Leadbeater and Chittka, 2008) , [w]H}
MHBET A SHERERR R RY, LT
HTE— TR R A SR AL 3% (Leadbeater and
Chittka, 2008 ; Sherry, 2008 ) ; Xf #4254k Vx,
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A B0 BRI A Number
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Fig. 2 Duration of one pollen-collecting in one flower (A),
visiting frequency (B), duration of one nectar-robbing in one

flower (C) of Megachile japonica on Thermopsis lupinoides

TRV A AT I ) S At el HLE B T 3R 22 0
AE PN D) ) 2 R 5 | 2 U A0 T o S 5
MR RN . ERTT BRI PR ER 5 E

FF A6 Bloomed flower

AEAL Calyx
B3 BEE - B TT HCAE R A6 T it 2 L 20 A i

Fig. 3 Distribution of nectar-robbing holes in bloomed flowers

and calyx of Thermopsis lupinoides

FEBACHAE EAHXT /N, X P RE 2 B TR IF 4
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WEATHERALE RN, 51EE 2 WEkhHE
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(Irwin and Brody, 1998; Maloof and Inouye, 2000 ),
{H Trwin (2000 ) RIS 45 5 ) 3 B e 5 3k 6 15 ) E 4
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MR R BEAT IR R X PP B, B2 AR
HEITRBR B 25 S 1 i — R R B BN IR A it — 25
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1, BT afEREE ERRREY TR
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WiE B S DHAREFRER, SR EEEAR
REFE /ML , e M AR SE7E 5 A A FLIIR b 1 %) =
RIBAETEHITTH
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