o R 244 Chinese Journal of Applied Entomology 2025, 62(6): 1690-1696.  DOI: 10.7679/j.issn.2095-1353.2025.140

AHERAEPENEBREERRARREE

VL EE . < 3 e 4 1 5
TR F EK. BB wERXT KMEF HER
e Mg 6 1 1 1 L

KEM® R om AENR K¥ME FMHE

(1. PEEBERESITT, SR SH E it & EEALRE, b3 100101; 2. WA LLEERE, Rl AR FHA 2507
MESTEE, KD 410125; 3. TEARMBEBAEY AP BT, 41 750002; 4. EARNEBEE BRI, 00E R RSk
FHEFHEEEALRE, RRMN TR AVEY 2 E S 5=, Jba 100093;
5. VTEERME K 2 SRR, W% 4710005 6. T EO KFEF B 5H R SRE, LR 100193)

B E iM% Apis mellifera R eRRERNEEERRERZ —, 7ERV A hEERHEMAO. H
VG 7 B AR A A AN B A ) B0 v A T H 532 RIS o ARTAT, V4 07 B e o i AR ) B AR by R o
LR SR G T 20T R, G X B BT IR A5 S FUON AR R o B Tk se i 5, A
MEATTHEFEATRYE 1) WA PG )7 A v [ P g (A Bk iR 55 e (R ARAE I ANAS L) ); 2) o
W7 B e 5 h E A LA B AR B AR IR A5 ; 3) JREEASRMBIT 1 S, G
VA PG 7 B e ARAE W B0 T AORIOHT, WO PG U7 B e o A A A AR B AE R, LI R TE £ H %5 1]
JOBE N AP Ty B M Y B 4

KEWR CHEA; SIAYR; 1B
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Abstract The western honey bee, Apis mellifera, plays a key role in agricultural production and is one of the most important,
managed, pollinating insects worldwide. The importance of the pollination services provided by the western honey bee to
crops and wild plants is being increasingly recognized. However, the western honey bee has multiple impacts on China's native
wild pollinators and the overall ecosystem, including competing with native pollinators and pollinating invasive plants. This
paper covers three main topics: 1) The pollination services provided by the western honey bees in China (both crops and native
plants); 2) Competition between the western honey bee and Chinese native pollinators for nectar and pollen resources; and 3) Future
directions and recommendations for research, including reassessing the utility of the western honey bee for crop pollination,
collecting data on western honey bee flower visits to native and invasive plants, and quantifying western honey bee

populations on multiple spatial scales.
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A BRE FE N R AR A W R K SRAR 6 1 3 B
MR HERF 5 ( Klein et al., 2007; Dymond et al.,
2021; Gudowska et al., 2024 ), PiIr %% Apis
mellifera J& H {4 BRI 204 B R Iz
—, TELMP A P b R 4 EELAE T ( Delaplane
etal., 2013 ), Z HI ¥ EMIF5T B 25 4 B PG Jy %
AL REHSE | 10 H 25 SRR A E N 2
Pl 4 /E 9 A K 42 8 (Rollin and Garibaldi,
2019 ). TEREBIAMEZ G, P EEC L)
2 M T EARAEI R, A SESR A (Y
=NSE, 2019; FESLAIAELE K, 2024 ), HLUWNH =~
AN (2019) 76 IR AT 9% K BV 7 2 452 493 ]
DI 2 i AR RIS SR 7 i B T AR ED
FER Z A0, V7 WA e B AT DA OA o AR A A
Y (78I ER, 2014) FAYIFER (35
FAEAF, 2023 ), HET, VU7 & EAE T EARIEY R
AR P E I E 4 H 252 8 5678, R
M, PO B ez kR A, i LUCRE L Rl
YL s 4E K (Koppler et al., 2007 ), ik, 75
5 B WA ] BB RNAS BB A A Ry R R T A R
PR, DATATRTAS A% Hy L HORE 95 8 B 67 T s ),
2T A B RS2 ( Paini, 2004; Page
and Williams, 2023 ).

BT Bk, ACK S =t ritie: 1)
PEAG PG 5 28 e 7 o [ © 2 I B2 R IR 55 Th fig
CRAEYIFIA LAY ); 2) PHE T i H TS
AR ALy B I VR ST AL B AR 155 5 3)
XA AT R 5 Al . ARV B A A
WAL R S FEVEAS , P 7 e X AR A AR
FEL P U7 A6 B0CH W4 A 22 B R S A 1Y 8 i
B,

1 BEAEREDERNERRS TS

11 BEHEEXNRKEDHRS

&by B O AR AE 4 T S AL B A 55
It (Klein et al., 2007 ), TEMRES 2 e A5 K3 A
EYIH, fER BRI SESR | AL s A H 255
YEYII = e T B . FEh L, BRPH Y 5%
(2019 ) fdiF 2015 b= 5 Hods LR ks Al 5

T 22 ZH WARED M MERN 8 860.5 14
TGo SR EF A AL A B HUFE tH S0 B P I 7R sk /b
( Potts et al., 2010; Lima et al., 2022 ), & T W X%}
AT BB AE YA R A B ()L, 75 B e AR AR
AT WG A BEAL A B AL, BRIV o e o
Osmia spp R AEFRFIRIZ I I VED) =t . FEvh
CUA KR E TV 7 5 e AT W AR AR M B OB 5
HHESE (2024 ) 76T 5L IX LA T V5 J5 B e il
rhAE 25 Apis cerana FHATIG = BURICR, &R
P 7 26 W AL X LA 38 667 m’ P g
EWEM X EZRIHAEE . § o (2019) 7
AR AE TR 3 1 SR el D & B PG 6 e 2 9 ]
DA S 35 1R SR DA R Rk 1) 7= i, (EACR AN
BEWERZNS o STXIMDEMEY), Zhang 55 (2022) 7
T BET A& B, P e e T A R b
TP 7= o TG S W I A% DU S A
D5 AT R . 1. HOA LA T R A PN
ZMERER (F 1), lLIN#EHHES% (2024) b
E T VG S W R v S AT A 52 28R L B
FREAFE( 2017 ) LA T VG Jy W Al AR i Bombus
terrestris X[ 5L F S AR . 2. LA [R) 2 e
Ho (XN ) SHERSCRIE (R 1),
Ll Gn R L A (2022 ) 78 S P 0CEAS [R1 B 1)
VG B0 | TEAS Rk SR 5 2 1 P 2 e B LA
SEIAZAT o FITE T LA 2 V2 e R 5 R H AR
VIR BAL R, I 2 T ARS8 V2 e A4 Hy
(A s B B B, i T LRI S AR A
Wk TAE . &L, P s e & b = i Z 5
RAEYIRAE T EEE LIRSS , (RAUEE T
T REA A DAL I B I L R IR S5 o TEA A
R 3.0 TS X U] T A R A R R P
5 B W W RANE YA TTER R T .

12 AREEXEEWENRRES

bR T ARAED Z 58, EN R —set5s O 28 2 B
VYT W R — LR LAY ) R EAR A, AR
#4 Iris sanguinea ( i 77 & F1 34, 2014 ) FIK A
DI} Fritillariae taipaiensis ( Rk HESE, 2022 ),
W 77 SRS (2014 ) 4 FHAETT LI 9 5 ¥4 )8 A5
BINE R R, B EE RS RS,
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F1 AT EEX RIEWHEH TR
Tablel Evaluating Apismellifera contribution in crop pollination

VPGP 5 8 3 A B TR A 7 ik

Approaches to assess the western honey bee pollination effectiveness

TrikH

Aims of the approaches

PO G045 DY J7 B S A N 11 Z2 2453 [ HHL A 3 7 R

T HH B A7 R A BRAL o B o

Compare the pollination effectiveness of multiple insect pollinator Select the most effective managed insect pollinators

species including A. mellifera

PURAN ) B e i (B XN B ) R ARB RCR A )

AL A 0 1) B S bl 2

Compare different honey bee number (or density within an area) on Estimate the optional number or density for

pollination effectiveness

pollination

(7] Bt 2 5 AL VRS i 22 1) B A A Bk A5 ( 2022 )
BRI DUBE =220 3 Fhey B U PG e
AEt% Bombus spp. IR I I Crematogaster
anthracina, M rP Ve DT AERR s . S
PR, [ N DG T P9 7 S A B9 A4 2
P /b, B8 22 MR AR R4S A= ) 2= Y
A XEAS o 25 3 H A VY Jr s g e v [ B K
FRFREE , [R]E A) RAAE—4F rp B R 43 ek ] i 8%
VT ERRA N REE A RES S T EAR
TAEIAE Ry T AR, BT a5 A 4 5 [ 1 T
KT VU7 e 5 T AE W B2k B B

2 BRERMPEALERERE
RMHAR LRSS

PO R AR L, S N FOITAEAE )
RAEALE ALK (Koppler et al., 2007 ), U7
TiE R BRI AL B o &) (fEEAE
) PrA e, KTV S G A AL
Edunyszm, EANCAKRENSE (Moritz et al.,
2005; Artz et al., 2011; Badano and Vergara, 2011;
Page and Williams, 2023 ), Lt 407 55 P4 AF kA

H Dl A — N TF 5 K B, Bl AV O 2 e R A
i, AR ALK B ZFEE TR ( Badano and
Vergara, 2011 ), [RIF 56F 5] A XA + 545 B
UM, A REAMAHKLEARCEE R (Goulson,
2003; Paini, 2004; Russo, 2016 ), H:H1 Paini (2004 )
FIZER SRR X P BRI A . BRI, X s
ZERHR AR T 5] AR 5 AR 1AL 0 B X A
FIRR 54 ( Goulson, 2003; Paini, 2004; Russo,
2016 ), Paini (2004 ) 7EZER P4 AL T — N PFAR
VYT BRI 1-0% ( Native bee ) 35+ fEky 1E%

MSERIMESS , A& DU 1) EEAEERA
BRI ES (Floral resource overlap ), {75
TR E: , A AT 28 WA 5 5 S 04 R 214 b B A4 e
Vi AEAETE 2 5% (Rollinetal., 2013 ), Rollin
S5 (2013 ) A PR Eb 1 A= 06 B0 ) 35 )
KIEBIFFAAED AL (10 H2E . HSERETE ),
1T S A e D) B ) T AR AR B b R AR BT AR
TN ACE ALK o 2) SR BRARAS AL Ry 1 (1) 1
SR (Paini, 2004 ), 3 ) JEAGRFEARA H AL M 1%
WAFIR AL E ALK P (Paini, 2004 ), 4) J&
T I 2 Ul DA T AP T, RRARA e 0 7 R
A T3 AP RS (Paini, 2004 ), E P Ti%2
WAL o AERRIREAE (2021 ) &K BUAR J7 4 1%
Apis cerana kAR LR AL B S HEFl 3 km s
Bl NP s e it () BHRACKE R B
WA, BiSCh e &R, R 3Emie Ly
SRS O 28 % BAE T [ VY S e 1 U A 3
THAA A8 B AL (R HES, 2022 ). HETR
T [ P T R VG 5 e o AR A B R e A A
WAL AESY, UHJE SEP AR AN ig FR
WERTE4r . AT AR SR AN o, RIS
AEAER R IR - 1 T B RS T RRARAS AL e
PIVIAESIIR, T LNV I, APl
JE LT RV i AR A b AR e B
T IR T SR AR 1) BT RTIGERFERR

3 RE

31 BEABERENEHIATIEEG

Wz R, AN HATE 2R HIPAS 1 7
J7 BT AN BB O, HRTHA 52 Hh =A%
P2 BRSPS (3 2). IZEWITTE R
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Table2 Apismeéllifera pollination research suggestions

1 Suggestions

FLRPERG 5L Specific assessment implementation

PO BN BT AL
Reassess A. mellifera’s effectiveness
in crop pollination

VG J5 % W o AR AR AR AR W)
VIAER AR

Collect data of A. mellifera visitation
on native and invasive plants

P INES- S ALWIE: A6
Quantify the number of A. mellifera
in multiple scales

DI -5 2 M B A A5 [ R 1) DI R 45 R

Assess the interactive pollination effectiveness with local wild pollinator communities
PP 5 AR PR oy L HL A BE 8 ) P [ B2 A OR

Assess the interactive pollination effectiveness with other managed insect pollinators
such as mason bee

TEAR G AL 5 R AR B2 R WA AL By 2 2

Assess the pollination effectiveness along the pesticide or other pollutants gradients
TEZ A8 3 22 A= B VIS o8 T AEAE -1 53 25 0 245 ) 52

Assess the effect on plant-pollinator network in multiple habitats in multiple provinces
TEZ A8 13 22 b A= BE S OoF A RAE I ) 520

Assess the pollination for invasive plants in multiple habitats in multiple provinces
ANRUEE s B A4 3 B X — MR BRI T AE A T DT AEA T

Small scale: Observe the flower-visiting behaviour of insect pollinators on one or
several flowering plants

HORUBE s ETTAEAR Y R A3 B4 Bl R 4R B B SR A 1 46 1R AL 59 55 00 P 1y 8 0
Bk

Medium scale: Sample flower-visiting insects through deploying passive traps near
flowering plants to estimate the abundance of A. mellifera in the landscape

RIUEE = A I8l A ) PG 7 e ) K

Large scale: Estimate the western honey bee colonies in a specific region

S VG W W R O TR H AR ARAE W B 3 58 B
N, 38 L P A A R SR (AN
R ) SRARTEVE Iy AL 8T o (BAERF S A AT
TER HAMEF ARy R, o hnpifmd . R

BB DA R B W i, 3o SR Y A Ay 2 AR AR M U N
R B R PR T B B IS (Liu
et al., 2020; Shi et al., 2021 ), —LEAfF58 % BB
M2 LB W AL (ALK, Lkl Maclnnis Al
Forrest (2019 ) TEMME R BA s Ao AL, B
AT R AR I R RCR I TR R E . BRIz
A, B A e A K B0 AT LA i 2 e X A AR ()
H 22 BB 3R ( Greenleaf and Kremen, 2006 ),
R T TG M T AVT AL P X AR AR AR A
PR, TEARSR TS 0 >4 2% JE VT 5 8 e Y
iy BT AR A% A B OB U AR A% 4 Tk 55 D e i AH B A
A (Brittain et al., 2013 ), [RIL=Z4h, 7E—Lig
SN, AT LA TRV 5 e A HA A FAL Ry B
LHARH], AR E i LU MR BE S Osmia
excavata, [H i A A58 T M0 ) T L3P
W T H A A% By B HR 22 [R) AR X R AE WAL R 350 I
B 25 S A H e EER . 56 =, MY

AR AT AT YR T , PE 7 B AR
VEMIRIFE RS TR o 20 A S0 R 4 25 23 %6 7
WU L (Ma et al., 2024 ), AIfigss
FCEANTXHARAEY AR T %

32 BAEEXATENMANEREDHEYIE
W&

HISCE 2 0HE T P8 5 % 30 Bt A + 4k
FEPIPIFR AT IR) AR PRI T 2 AT 53 I 245 1)
EZIE, BT EERZaEERER, \TZ
FhHFAEAEY) bR AL S LR (Koppler et al.,
2007 ), i, VU7 EEAEA S RGN T LIRCR
Ho 4 sh Ay & - AE A M 2% ( Plant-pollinator
network ), Valido %5 (2019 ) % B VG J5 2 e () 5%
B REAR T BF A AL Ky 35 9 Z R P R I T 46 T 1%k
T AR 2 B T ST 78 5 B XA A )
HIERY , BT V0 T ST AMRAEYI T AE T Rl
JUIEEE P )7 A A K 2k D5 IR
NAZAEY) , HoAnTE 2 ORI PG 5 2 e i e IRV Ta) A
Z MY Acacia pycnantha ( Giovanetti et al.,
2015), HETC&A ENE IR T /s HXE T
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VB (EREAESE, 2023; FRS, 2024 ), HEHES

(2023 ) 7EI&FHTH IR T AR /NE 1L Bb =
Gaura parviflora FVIAEER L, & BLVG Jr & e L)
K W e A A AL By B L. Liu 55 (2013)
FEPER T 3 IR Y SE 56 & BV i
] H WA R Y KR E Eichhornia crassipes #
FEA T, VIR & T AR Ky B s a4
I TR Tk % 4% Lasioglossum sp. . B EF45( 2024 )
TEARE M AT H & B AL B £ 7 Bidens pilosa
(55 B AL Ry B AU E T 7 )y B | Hh AR i )
K[ % Ceratina chinensis, A3k H R £ 4k
He ALY 0% By B H o R PR P4, , Aok i
S QU DO & T2 ¢/ N R ESTRr Y
PR, AT BE LA A B T AT I R AT A
(AR 4B AR A i Bl LV T
ERZ G VIAEAT R o (HAE RIS, KR
M BAEAE T E 2 2R A58 CRRIER DL K
RS AEIET) YRR AR IBERY, LA E
AU HL

33 MNZEREEAALTEENE

TEA P 7 58 8 X A - BT AR AR R B U 5 ]
H AT A A 7 52 o (B VAR I S e
Se T ZE A Py I B PEAG P S I 1 B
R A NRE (Small-scale ), H R ( Medium-
scale ) AR ( Large-scale ) & . M/PNRE,
o ELAAR B AN S b sl AR 8 S AR ZE /I
ROBEE NN, AT DA i B 0 AR T AE A ) B
H— R A UL R UL T N, Gt
A UIACE BRI, THEAT PG )7 S A e R A
6B P A8k 5 e ( Proportion of flower-
visiting frequency )o "1 RUEE AT LUZ SO RUEE (4]
w2 km PRMEDE XL ) 8 LA R 7% T
X3 FEX A X IR AT LA 3E 3k 78 - AEAE P B 3 A
W SR EFEBEZ & (Pan trap ) 3 KA 7FHIKT
#i ( Flight interception trap ) REEVI{LEE HL (Shietal.,
2022), A AR AR DR R A
HrE 5 He (Proportion of total pollinator population ),
DA A Al et v R S R PN 7 S M L FE R
JUE N (Large-scale ), il 2isi B —2%, fija
VY 7 B e X AR A B AR A5y B LAY S e AT R L AR

PRI o TT DAHL Ao B0 2R 24 b A 228 560 1 e e Bl Ay SR IE
JEEBIT,  FAEAL B2 X el PN 8 v % e A AR 2
R B G- DA BT RUBE TRA 74 5 8 0 X4 b S A=
&k B ORI B2 0] o PGy S e o 3R [ W i A T
W AR R EE, RIFESERNEZE AT T
A RREE & J rh [ SR el 19 [R] B O 4P AR L EE
PSR R, BT ZORHUR 2 G Y A B
Jiti o B, NS A ] Y PN P e e ) e
FEEE R, RESR S AR T — A X, el XK
PER IR A BE R, DT ARG AR AR 4 B
ESEORE YR B S %Y [ 11910 I N o £ A N £
PRIFPFIITGY , FEAM SN, N3 ST 1 A s e
JiRTE ( Bee hotels ) FIEFAEHT ( Wild flower strips )
PRI SN A A A& # B2 AL ( Drossart
and Gérard, 2020 ),

4 BE4

ARSI el 1V 7 s e A I 2 g 4R it
WA 55 Dhae CARABDI AR LA ). Z )Rt
WG 7 8 H A5 rp AR Ak B O R AR
B3 4 o MRAE AN P 5 2 e B AT 5 2 HH A
HEW B — , FE DY 7 B SR AE AU PR I
5 PG 7 AN G b B A AR B R, DR
i B LA B A 55 D RE A AH LA T . 26
= AR PRSI TE N VYT B A
AR AARAB 5 ALK I 3 ST AR A 1
e, H RPN PO S O o A TR
ARTCHR M 2T ROBEC/NRUEE | A RUBEFIR U )
ALY T B RO MRk TS %
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