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PR RAE SR W RSB S 2 RS 15 B A 03 [ M AP 2 Ky S 2 R AT A, e T3S [ 3t 0y ol 2L BT DA 2
DAt A4y B OV AR (A o 2020—2021 4 7E 42 Ry AR A A DXL R A IR 4 1 3 H 13 B 25 ) 37 Fh 564 HEL R (RS>
7 SRS P 35 1 o S A DL SR B ( Apidae) B WM (Syrphidae ) 288 B b5 8 B (Halictidae ) PIFREAL & 4 WL ; Z2FEPE ST HT
7R F PR N DX A o B SR A Ay, PG B T VAR P A M R A ARV AR DL 20 B 4 2R 7 g o vl P s R 2R Sy —
7 5 LN 27 LA M 208 B T A S AU M B DT 73 4 LA M T DT 5 1| DR ML) 4 SR 3t RV B8 Tl R 7 DR 4 B Tl =
A B FE DT TN KRR LR 3 AR IR — 5 R, LA RE v i vh A 2 8 (Apiis cerana cerana) TR B3 (Apis
mellifera ligustica) FJCHE WU ( Eristalis cerealis) 554y B AT LT THONE 1 83 B 55, [ IRk Ay DRAIE il RO A% 403 B Hle 24 18 2
FEANRCR | LS AN B TR SR . BTy B L 2 R AN ARV R DLE 3] 2 | DT 7 M IXCRE BB AR 30 vl
by B MU AR AR B G PR 275 R A BCHE 74 5 T i v R AR 9 S o R DR G, PRI SRR R A A W A
St Ry B RS A 8N Ik BEORE A oy 9 PR ) 7 AL, I S it OSP4 S R R RN A T M AR SRR IR X b B B
M T A 453 B RO ARG A SR 4 K™ B B T A STk AT B T AR S TP — 2D IR AR, 2 LR IA WP 500 20 ER WA 3R il A% 4 2
TR LSRR S A, DR S HA DR ik R RSS2 SRR 9 IRl U (HOBT A9 9L £
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Abstract: Olea europaea is a woody oil crop with high medicinal and edible value, which of wind pollination is effectively

E AT E R R SRS TR AL IR (2018FY 100405 ) 3 A [ ARSI 4 10 F (31970484 ) B PRI AR5 A BHIFAET I H ( YKC20037)
1 #s B HA:2021-09-03; ™ 4& H ki B # : 2022-07-29
# MIFEH Corresponding author. E-mail; 20170054@ cqnu.edu.cn

http ://www.ecologica.cn



10330 xR 24

supplemented by insect pollination. To explore the species differences, structural composition and distribution of pollinator
of O. europaea during flowering in China, this study investigated and collected pollinators of O. europaea in 13 typical
sample plots and the community structure and diversity of pollinators were analyzed by dominance indexes and diversity
indexes etc. The community similarity of pollinators was quantified by calculating the similarity of species composition among
the sample plots. 564 insects of 3 orders, 13 families, 25 genera and 37 species were collected and identified from 2020 to
2021. The dominance analysis showed the dominant groups of pollinators were either Apidae/Syrphidae or Apidae/
Halictidae, and the diversity analysis indicated that the highest diversity index of pollinators was Wanzhou of Chongging,
while the lowest was Haibin middle road of Xichang. Sample plots of Longnan gather together by the results of community
similarity analysis. In addition, Mianning of Liangshan, Songya of Mianyang, Fengjie of Chongqing, Hechuan of
Chongqing, and Nanning of Xichang, Santai of Mianyang, Wanzhou of Chongging were clustered into clusters, respectively.
Therefore, the pollinators, as Apis cerana cerana, Apis ligustica and Eristalis cerealis, in the dominant groups can be used
in pollination service of O. europaea. At the same time, unreasonable human interference and habitat destruction should be
avoided to ensure the diversity and pollination effect of pollinators. Based on the investigation of pollinator diversity and
community similarity, the natural background of the sample plot in Wanzhou of Chongging can provide a reference for the
transformation of pollinator habitat, and the sample plot in Haibin middle road of Xichang as the key protection object. The
dominant pollinators identified, such as A. cerana cerana, A. ligusiica and E. cerealis and so on, will effectively deal with
the limitation of pollen resources of O. europaea. The effects of human disturbance and habitat destruction on pollinators
should be considered in the subsequent transformation of 0. europaea plantation, and the specific contribution of pollinators
to the fruit setting rate and yield of O. europaea can be further explored based on this study. To sum up, this study
preliminarily completed the exploration of community structure characteristics and diversity of pollinators of O. europaea in
China, which provided a new perspective for using insect assisted pollination to solve the problem of low fruit setting rate of

0. europaea.

Key Words: Olea europaea L.; pollinating insects; community structure ; biological diversity
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PSS HERE R BRAEL 1 28 AS 5 R, Ja R SR 4R 42 1 KU A 3 S S92 BTk AIORSE 149 S AE 000 1) T 20
PRSI0 JERY R AL A A WP R WA T A A R A M 2 )7 A AR AR T, U A i
A SRy KUBEA 3 119 R R 56, X B SRR S AE 00 HoA — 2 BOZBCR 00 TR, ) e T MRS £ 6 2
ORISR AN [R) R i [ 4457 B R AR (9 20 A B AR SE 0T 8 T 3 R A% A B dL A 1k i £, LA A1)
FH S U5 A2 A5 ik DR AR A1 2653 5 0 PR A TS 5 Al SR 3R 1) Tl LR (R 11 REL B

1 #RERHE

1.1 e

T YA MOAYEAES A IX Sk = R X3 VTR LT A X (CHOR B e ) , VPV 945 X (= rg L P9 1] PG
A ) VT WA LT A X (FE RN T S ) P S A AR AR A R SR N A B S A 4
] YR AOAE Rk DX S BB e b LA A Y BRI Y 13 AN BURURE b ) R AT T IO A6 0 B HOR S DU 4
THIJA AR AL by B R et . AR B L3R 1,

x1 OHEBEHERRESEH

Table 1 Sampling plots for pollinators of O. europaea

BE B A W SN NAFAREE i
Number  Sample plots Latitude  Longitude  Altitude  Habitat type Pegree of human Date
interference
EP1 BEAREIIMN KT S 25°53"  101°40' 1519 EPHLERA (HUK) BB A ST 2020-04-08
EP2 AT E R KRS 27°18"  100°15’ 1728 LIEAH VN LIEAPNRTE 2021-04-11
EP3 VG148 L PG B s e 28°07" 102011 1626 fAjELI X kAl BEHE U LI 2020-04-10
EP4  DUIE LN TG BT T X 27°44" 102013 1499 HEAFIER LEEPNIN 3 2020-04-11
EP5 DO 1A T L B T B 28°22"  102°09’ 1672 BRMHL | Z3S R B B | 2R 2021-04-22
EP6 VU114 4 PH T 2 XA AL 31°21" 104051 415 o4 | X 2jAE FFAEAEY) PR IREERIX 2020-05-03
EP7 PB4 = A BB 31°18"  104°57' 513 BERI RIS FERN BB 2020-05-04
EPS  EERTM X RN iE 30°43"  108°27' 319 ST | PRI A BT T 2020-04-28
EPY  ERKHET LS 30°54"  109°32' 527 RN LN B AT/ N 2021-05-09
EP10 FPRTTENIX P 30°10"  106°05 324 S22 | AR A AR VR R B I 2020-05-03
EPIT H AR RABXRFREAX 33224’ 104°53' 1053 AR A AT R B 2021-05-12
EP12  Hlt B rg i X ik 33°26'  104°48' 175 BEIRIRZH 4F 1 EE T 2021-05-13
EP13  Hl AR TTRAX M S 33°08'  105°00' 1128 A IERA e | I A 2020-05-09

EP: S28HE Experimental plot; EP1—13 7% 13 SRAELIAEHD ; A= BT AV HE 5 QT R, S5 SR M S AR SR R T REA R

B B R R TR SR G A TR (00 5 AV )b 300 30 U R AR SRR L 17 A T4 S50 4
12 BHEREHEE

2020 4F- 4 H—2021 4 5 A iy, R PRAR I B 52 A ) 13 ASFE i BimS £6 300 14 0 L HU i) SR B K A 75
2, AL I TE AL Ry B % R (A1 BE (8 :00—17:00) , X 4/~ 1 25 A b yeh O A% B3 B BRI 155 Dt A 40 25 B
AR IS A 45 R E 5 > 200 m® Ry (BB EE T TRIRG 300 m) , BFE T i 1 OE ROWIN T4 R4
W RAE AL A B ST 7025 F 5 mL URAFASH [0 SC 0 &S AT A5 27 25 38 R DNA SR JE A S, Ho B A2 4
WARCPESE) ChEZF R AR TR ) 5 S0k PRt 2> KR TR 28R, WIS % B
MEFf, £5 B DNA 2 JE /9 COI J¥ 51, PCR § 34 % 38 A 51497 (1.C01490: 5'-GGTCAACAAATCATAAAGA
TATTGG-3'; HCO2198: 5'-TAAACTTCAGGGTGACCAAAAAATCA-3") , H i H BEK/Nk 700 bp, X COI
SIHAT UG , TR B A MR EIE RS (http ://www.boldsystems. org/index. php/IDS_OpenldEngine ) ,
DI =98 % A FIWHRHE 54 7455, AT 2 M0 b 44 B B 7 A L
1.3 BdEabr
1.3.1 feky R 2L

FIIH Excel 2019 FAFEET 13 ANFE b AN A2 40 B S o0 A 45 BBE B . 58 T [RIRFRUAS [ A b 1) A
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B2 Ge i LRy B U ¥ Fh 3 & BE (Species richness, S) MA#(Individual number, N) Berger-Parker I #
JE 550 ( Dominance index, D) o 18] Excel 2019 H55 FRFEE, 755220 00 Sk 27 38 5o i 28 20k 4 b &)
WA IRE (D, =10%) | H WEBE(10%>D,, = 1% ) FIFA LHE (D, <1%) >, BEH L1215 R
RS BEVE F W S E DR Z R 3 AR, Hh, W EALHE Chaol #8407 ( Chaol
index, Chaol) 1 Margalef 4§ B ( Margalef’ s richness index, R\, ); %) 645 Simpson ¥]2] £ §§ )
(Equitability, J,, ) ; ZFEPEALFE ) Shannon £ #£PE (Shannon’s diversity, H_,_) Hl Simpson 22 F£ 1 ( Simpson’s
diversity, D), ANFRIZFEHEFEEIIME A R 1B T vegan fU estimateR PREL  diversity PRETH
1.3.2 {0} B sy LU S0

3 SRS [ A e ()R 7 L SR DL P P 5 L A A Ay B R AR A . U2 Sgrensen ARDLP: 4
Hon] PR A SO0, ASETE h b AL A Bt ARV AR LI B2 SR HIJE T Chaol 27 BEAl 114 £ Sgrensen 4H
PIEFEH ' ( Chao-Sgrensen-Est Abundance-based, Sg) ., f#iJ] EstimateS 9.1.0 i8S, HA# i corrplot {122l
FRRIMEE WG S5 S R 1 AT S, o BT S, (BB, DL (B A B 7L (UPGMA ) 1 P32
BRI NI RAME ] R 1B F AT helust BRBOFBOE BN ) REFEERE N 4 (k=4) , AT 730 %) %+
SRR T A P SO AR e P SR DU T ) 3B TR | 4 0.75<S, < 1.00 B, BB
RARAL;0.50<S, <0.75 B, Jg AL ;0.25<S, <0.50 B, g2 AL ;0<S, <0.25 B, WAL,

2 HRE5SH

2.1 A A B B K

2020 4F- 4 A—2021 4 5 H 13 P REFHICRA MMM LB B R 564 I SRIE T 3 H 13 B 25 J& , Hor
JBEHHE 413 H O OBGHHE 132 2 83 H 19 H (& 2, Ml 1), PR % P (Apidae ) | £ 5 16 5}
( Syrphidae) , H:Hp B KA % W (Apis mellifera ligustica) \ " A2 4 (Apis cerana cerana ) F1 KT 85 WF W ( Eristalis
cerealis) B =

R2 MEMENERBEAR
Table 2 Community composition of pollinators of O. europaea

; y YR R T3 S ‘
RECR/FD Species richness/Individual number/Dominanee level Eivn

Group (Order/Family) Total
EP1 EP2 EP3 EP4 EPS EP6 EP7 EP8 EP9  EP10 EPI1 EPI12 EPI3

B H Coleoptera

A KF} Oedemeridae 1/2/B 1/1/B 1/3/C
4R} Scarabaeidae 1/6/B 1/4/B 1/6/A 1/16/B
X# H Diptera

L4} Rhiniidae 1/1/B 1/1/C
JHRUER} Sarcophagidae 1/1/B 1/1/C
AEMERL Anthomyiidae 1/2/A 1/1/B 1/2/B 1/5/C
B IFIERL Syrphidae 1/2/A 3/14/A 3/6/B 1/1/B 1/4/A 1/3/B 4/14/A 2/11/A 3/36/A 4/21/A 2/1/A 8/125/A
JiE# H Hymenoptera

R Apidae 1/6/A 3/9/A 1/5/A 3/14/A 2/58/A 2/29/A 3/8/A 6/29/A 1/90/A 5/68/A 3/12/A 5/10/A 10/338/A
RERE Halictidae 1/1/B 1/10/A 2/2/A 1/7/A 3/5/A 4/14/A 1/1/C 1/4/B 1/2/B 1/1/B 5/41/B
SR} Colletidae 1/1/B 1/1/B 1/1/B 1/3/C
PInFR} Megachilidae 1/1/C 1/6/B 1/7/B
1R} Vespidae 2/2/A 2/3/B 1/1/B 1/1/B 2/3/B 2/2/B 5/12/B
Jr 3R R Crabronidae 1/5/A 1/5/C
+ ¥R} Scoliidae 1/1/B 1/1/C

A FREASRE, HRER 10% L0 1B Fom i WARRE, ARER 19%—10%;C Fnfih 28, HRER 1%UT;
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A WZRBEA R %R (Halictidae ) | 4 8B} ( Scarabaeidae ) | H]38} ( Vespidae ) 5V 1R} ( Megachilidae ) |
Hrp DL (6 5% 9% ( Seladonia aeraria) 391 554 ( Polistes snelleni ) FJK IFN MG ( Delia platura) 55 7 £ ; Fi A 25840
53k Ve ¥Rl ( Crabronidae )  fEMERL ( Anthomyiidae ) \#12F KEL( Oedemeridae ) 7375 B HL ( Colletidae ) | St}
( Rhiniidae) JWREEE} ( Sarcophagidae ) 5 1458} ( Scoliidae ) , AN[F)FE L I8 A BELIAE 2—3 P (BRI 27
BREHAR ), LI REFR) (Apidae) (BT IER} (Syrphidae ) 3% % # R} ( Apidae ) | BE 3R} (Halictidae ) P FR 2G5 I
W R PR T 2 1 LA HIAAAE 2 PP A SR AD AT b AN G0 5 A7 2 5 i DL 2Ry (2.150.42) b AH L T
HAKE W, Bl ma T 5% K 41 X b AP R T R KRR b 38 B AR R B ((Oedemeridae ) i 4 i B}
(Scarabaeidae ) Y F¥
2.2 R[EIREHHEIO AL By B T 2 R LS i

ZRENE BT A5 R R IO B S R ORI AR UR 22 1 S F DR T 2 15 B R BRI R R
TS P B TR v A 5 D g, 18 BRI R 10 EE PR T 28 7 B AR M, e IR0 2 74 B T rh A TR AR
SRR A 2 B i T K LA 3, i 20U 5 T VER S v e M, H, R EORN D 68 B s 1 S T DT 0 M DXCRE
Hb, Chaol FEHUFN Ry, 65U = 12D B T K SHAE L s H $8%0.D_ $8%0 Chaol $8EUFN R, 48 B AR 1012 )2
PO E TR D R AR (3R 3) o 5 B TR B PCTI 2  BAF b RN 7 JH X AL M A v 22 PR VAR R A, VG 8 T Vi i
SRRV Z R R AR

F3 FREHHEHNE RBEE SRR

Table 3 Diversity index of pollinators community in different sampling plots

i ZREMEFEFR Diversity index

Number N s Chaol Ritar Dyp i H,, D,
EP1 15.00 5.00 5.50 1.48 0.03 0.67 591 3.36
EP2 33.00 7.00 8.50 1.72 0.06 0.54 6.61 3.79
EP3 7.00 2.00 2.00 0.51 0.01 0.84 3.82 1.69
EP4 19.00 8.00 23.00 2.38 0.03 0.39 6.75 3.14
EPS 64.00 5.00 5.00 0.96 0.11 0.37 4.45 1.86
EP6 41.00 7.00 8.50 1.62 0.07 0.50 6.27 3.49
EP7 18.00 8.00 11.00 2.42 0.03 0.70 8.52 5.59
EP8 48.00 13.00 13.25 3.10 0.09 0.62 12.10 8.00
EP9 106.00 13.00 15.00 2.57 0.19 0.33 8.16 4.30
EP10 87.00 10.00 13.00 2.02 0.15 0.37 6.99 3.74
EP11 63.00 11.00 11.60 2.41 0.11 0.29 7.21 3.20
EP12 48.00 15.00 27.00 3.62 0.09 0.24 8.85 3.63
EP13 15.00 5.00 8.00 1.48 0.03 0.60 5.58 3.00

N: A% Individual number; S: #JFP4L Species richness; Chaol : Chaol #§4X Chaol index; Ry, : Margalef 454X Margalef's richness index; Dpp:
Berger-Parker i E %X Dominance index; J.;, : Simpson 5] B #5841 Equitability; H,,, : Shannon Z#E#E Shannon's diversity; D, : Simpson ZFEHE:
Simpson’s diversity
2.3 R[EREHMEIOE AL by B R TS WU R AR DI S SR 2K O

FRIEAIAAPETE BN 25 5 (L 1) FEAS [RIRE MUV 0 R 4 A8 P A LA A AR BN B8 16 1> L AR
g 38 A HEEARFRL R 13 DFIRAALN 13 A, Horb 4 BT = & EAEHAIE 2 10w 7 DORE AR LR I 5
(83=0.97,P<0.01) , M Bl e T 4NN £ 4 b RTPG 2 T rh B b | P4 1 Tl e 7 DX b S 403 B T s B B e U1
BN, 456 RBMEMEE(k=4) , & FEN TR A ALY T 10025 3 2 6] 00 LY AR Tow X o, 1 R4
FEHL I & A AR (A, cerana cerana) JKA ENFWE (K. cerealis ) FVER (RSN (S. aerarius) 3 I FRAHEME &4
HHAREE % (A. cerana cerana) FIFE KR W (A. mellifera ligustica ) , 17 11 54 M 0] A AR 2 2 32 1S I i 45 10F g
(E. cerealis) HtABEYE (S. aerarius) FIHAEARYE (Xylocopa sinensis) SF4FpsZ M 5 3 PG B T3 1875 Hh B4 b DU X
HHAREE % (A. cerana cerana) FUKMFNEE (D. platura) 7 35 IV 576 W) DA WKCHT 45 WE W (E. cerealis) FI R IE 4 AR

http ; //www.ecologica.cn



10334 JAE = 492 %

( Protaetia sp.) 7 FEHHE

040 037 042 0.50 024 0.19 0.00

029 034

0.6 |
04 I—I—I

02§

T JE Height
EP1
EP2

S
EP6
EP5

o
0
[
m

I 1l mow

1 REHEE RIS M R BRI
Fig.1 Similarity analysis and hierarchical cluster analysis between different sampling plots

EP1—13 /R 13 P RAESLIFEM ; Ss: F£TF Chaol F & EEAL TR Shrensen FHALIRFEEL

3 it 54£iR

TS 32 o3 A H 25, B0 FHRETETBGA 1000 5 hm® A5 1200 224Nl v [ 56 Ja DA i, g ot X
FIHET 150 ZAS RN i BIOREME A IR (5 R TR 2RO R AR S i Sk S, AR RS2 B A
1113 BUSCA B AE PR AN BEEAT Sk T8 A, (AR B L A S AN SR B G | T AE 3 A8 A A 458 vl RE 2 52 31
PRI PEANMIAE T 0 T35, DR i Mo o SR S AE B A " . LA, R AR 0 AT AR R AR A (AR D
FEARAE S W R WAL RS IR A1 =R A T8 OB 254 T XUBRN R R SRR AE 22 18] 170 i et
FER T RIZ AR AR AR, U Aoy A XU A R e [ 40 P LA 484 5 2 RGOS S A 20
BOR T B A A% 0 U B AR S AL B0, A5 R T A R AR 10 38t A% 20 R, 3088 AR S R A 35
T, A 53 B EHOXfft PR JEh MOE 14 A 0 DA R ) 5 8 s o e A QI L 1k By BB . AR Sl e X il e A%
For B B A A B, DB AE T A B R R A B e B R e P R A B R AR B RO
B PO I MR R S, AT A B RN B MR R A i e e A R R SRS O T A A
BRI ARUEEEIN R4 UL S 10U 76 R 32 2 O H g R 2 | R H 27
23 A4S SR 2 WY T O S 06 B0 T LA S S SR M A 2R R R 3R C it R Al rh A 2
B T e AR DA AT A S5 DL A2 3 T HROR ot BEORE AE e B D BIR A, 2 ves o MO A SR AR B BRBAE

B B R AR AN b 2 M R 7 — 4t X O D T R 9 2 AR e, (L e R MR A 1)
PRI R e M2 2 A BT T 2 D 3R s ) 7 B HORETE AR D T, R M i A B
YT e SR A sy 7 B ARBRGIT , SR S PR AR v B S ECP AR MU AR v 0 P AR 0L, B B X 3
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AVREHBARL AR 5 P B TR P B A RV B TR T DR L R T B B B EARBRAGE (H T
P B R R R 3 2 BRI B 0, A58 B AR TR, 55 A P A e 0 A5 A B AR VR AN AR AL
PR , JE BLA A i ) £ oy 2 R A DA ) D AT T R DX ] 1 SR RS ARM R IR vy, B ARV W AR AL, 3
P 55 HARAT 0 B 458 — 20, BRI I X0 Ak Ll B X 4 A SR DR DX R P 45 M RRAE RO P52 6, F
SRIRIZE (AL B2 HOREVE P i AR (BL R it 07 500 g W R A 158 2K DA A 4% R 98 PP 0l e ity g 5 LB 0 2%
TR DIRRDG , A S BB, B AT 2B SRR AL PRI

£ B AP Z VDT I, V5 B TR R | v B TR T DR R L P SR R M e T I A X
e ELRIREAR X PN 28 HEAT 2 R e T L B0k () TR I = BE A1, JU L 74 B i g 0 v A ot A 2R 0
SIS DM IX SERE OS2 B B SR AR 2 BT = 15 B R T P DX il A i PR 2 B
Ao L TEARATOH AR ELAE TR DX O B R AR R, AR B 28 T 24 HLP- B0 K2 ARG 3, 8% KR
MR R SRR T A AR B LA At B S RV E AR B . SR ELERR A5 R
MRl TR R R R AR )RR 2 B TR SRR | I TR S AMRORIE e DA B R 9 22 R 1 45 TS A 24 4
w2 PR I A b B R DR R R (EL I RO R AR D AR R (R R %y A
LBy ISAE ) ) SEA U R ARSI A NI IURE BE )N | A S5 o B DI | B T 2 Rl s

Sh RO AL A oy B i 2 e e A AR E e, T a i ool o BE NI, PR IR R X B
J TR X DA A B 9 4 ., D 8 o s () 46 002 (OO ) TRARL I ) S . ASBIR S v A o B S R R A
g 8 R PR T 22 4 EL R DT N IX AR Y 19 AR A58, T SR A2by B R 22 AR AR B0 G 5 i v SR 20 P T A
B AR A A A B U A AR SR O AR BN S L B, 9 I by B R I O A T Bk, R R B L)
HIE B PR APFE S TR K 52 1 SR A LA A B AR B S PR B L R PR IR B W IR mT 1520 4 e
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Appendix 1 Species and individual number of pollinators in O. europaea
A B4 % i, Bt
Order Family Genus Species Number
LEp s LR KB Oedemeridae) XA KA J& ( Ditylus ) Ditylus sp. 3
Coleoptera 4B} (Scarabaeidae ) BAEE0E (Protactia) Protaetia sp. 16
X H L7} (Rhiniidae) M L08R ( Stomorhina ) AR LTSI (S, obsoleta) 1
Diptera JFRIER ( Sarcophagidae ) WKW ( Parasarcophaga) ZENT BRI (P, tuberosa) 1
FEERL ( Anthomyiidae) AR ( Delia) KA (D. platura) 5
B IF IR Syrphidae) B4 i & ( Eupeodes ) KIRAE R (E. corollae) 14
U E ( Episyrphus ) SR (E. balteatus) 2
IR R ( Eristalis ) WA E MR (E. cerealis) 94
AU 1 i ( Scaeva) E RS (S, caucasica) 1
KL A 168 )& ( Syritea) FEIHL LI IR (S, pipiens) 1
VKR IBEIF 08 (S, indica) 4
Y11} 1ef 188 ) ( Sphaerophoria) E[ B2 20 M8 Er B0 (S, indiana) 4
i JE W W ( Phytomia ) ST 8 G WU (P, zonata) 5
53 B} (Apidae) W T (Apis) AR (A ) 104
Hymenoptera rhAEEE (A. cerana cerana) 182
Apis sp. 11
AW & ( Bombus ) S5 3k REWE (B, breviceps) 9
RALAERE (B. atripes) 1
11 ¥ J& ( Ceratina) W8P (C. okinawana) 5
BT (C. cognata) 4
U W ( C. hieroglyphica) 2
K I T ( Xylocopa) rh A K #E (X, sinensis) 10
AW (X. nasalis) 10
W% 1 ( Halictidae ) R WKBE %R ( Lasioglossum) ZLHRIR WK BRI (L. rubsectum) 3
Lasioglossum sp.- 1 4
Lasioglossum sp.-2 9
IR IKIEEE (L. affine) 8
%34 I ( Halictus) Hil (5% 4 ( Seladonia aeraria) 23
4375 WL Colletidae ) - W R ( Hylaeus ) H. nobuyukii( FToH X 4) 3
IR} ( Megachilidae ) BE W% & ( Osmia ) Osmia sp. 7
H19RL (Vespidae) BB W R ( Stenodynerus ) rf1 4 B 5 S50 ( S. chinensis chinensis) 3
)5 MR ( Euodynerus) H A JE 85, (E. nipanicus) 1
T (Vespula) A HETHIE (V. flaviceps) 1
L& & (Polistes) Wi W% (P. snelleni) 5
rh AR Ll (P, chinensis) 2
75 3k YL ( Crabronidae) FH ¢ IR V3% ( Solierella) S. eypriaca( ToH L 4) 5
+ 8L (Scoliidae) K8 1% & ( Campsomeris) G EBKE L (C. prismatica) 1
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