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Pollinator communities diversity in the main Camellia oleifera
producing areas of China

ZHANG Huan'™ LIU Wen-Ping' WEI Wei' ZHAO Kai-Xuan'
LU Huan-Huan' LI Hong-Ying' ZHOU Ze-Yang' NIU Ze-Qing’
ZHU Chao-Dong>™" HUANG Dun-Yuan'"™"
(1. Key Laboratory of Conservation and Utilization of Pollinator Resources in the Upper Reaches of the Yangtze River
of Ministry of Agriculture and Rural Affairs, Chongqing Normal University, Chongqing 401331, China;
2. Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract [Objectives] To investigate the main of pollinators of Camellia oleifera, a woody plant endemic to China that has
a high edible oil content and medicinal value, differences in pollinator communities in different regions, and provide
information useful for the conservation and utilization of pollinators. [Methods] Pollinators of C. oleifera were collected and

identified at 80 sample sites in 16 provinces using the timed sweep-net method between 2015 and 2020. Pollinator diversity
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was analyzed using indices of species evenness, dominance and richness. [Results] A total of 4 379 pollinators were
collected and classified into 6 orders, 26 families, 53 genera and 90 species. The main orders were the Hymenoptera and
Diptera. Among these, the Andrenidae, Apidae, Vespidae, Colletidae and Syrphidae comprised 28.48%, 24.27%, 16.78%,
10.78%, and 10.12% of the total number of pollinators, respectively. The Yongzhou forestry research institute in Hunan had the
highest number of species (5), number of individuals (N), Shannon-Wiener diversity index (H'), and Berger-Parker dominance
index (D), of pollinators, whereas the Weidu forestry farm in Laibin city Guangxi had the lowest of these indices. Wufu town,
Wauyishan city in Nanping city, Fujian had the highest richness correlation index (Chaol), whereas the Weidu forest farm had
the lowest. The Yongzhou forestry science research institute had the highest Pielou evenness index (J) whereas Liancheng town,
Guangnan county, Wenshan city, Yunnan, Geping town, Xiajiang county, Jian city in Jiangxi, and Jingxi town, Minhou county,
Fuzhou city, Fujian, had the lowest. A community similarity analysis showed that Gaosha town, Shaxian county, Sanming city in
Fujian, and Huicheng town, Shexian county, Huangshan city, Anhui, had the highest similarity coefficient (CS =0.97), whereas
Shuibei town, Yushui county, Xinyu city in Jiangxi, and Lingtoushan town, Jinan county, Fuzhou city, Fujian and Xinji town,
Nanzheng county Hanzhong city in Shaanxi, had the lowest (CS=0.07). [Conclusion] Members of the Andrenidae and

Colletidae families, soil-nesting wild bees, are the dominant pollinators of C. oleifera. The activity periods of these bees
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coincide with the flowering period of C. oleifera and they are important pollinators of this plant.

Key words Camellia oleifera; pollinators; dominant species; diversity
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Tablel Sampleplotsof pollinatorsin Camellia oleifera

AU/ 5.0 hm® (i AEHL ( PL1-PLSO ) #E47iH
FAEKY R 2R A, TS R M AR 7 26 3R
WRESX (F1) .

G F G 253 54K (m) H 1
Number Sample plots Latitude Longitude Altitude (m) Date

PL1  yIP548 SLyC s fuyr B | a4 29°27' 115°47' 42 2015.11.25
Mabhuiling town of Jiujiang county of Jiujiang city in Jiangxi

PL2 P huirdi B T Eig o 29°32’ 116°03’ 65 2015.11.26
Haihui town of Xingzi county of Jiujiang city in Jiangxi

PL3  JIPG4 4wl Ak Xk db4m 28°04' 115°03’ 60 2016.12.01
Shuibei town of Yushui district of Xinyu city in Jiangxi

PL4  yTyg M i 21 B H g5 27°18' 116°55’ 246 2015.10.26
Rifeng town of Lichuan county of Fuzhou city in Jiangxi

PLS  JIPHEH AT HiKIX 2 b5 27°52' 115°07 289 2016.12.15
Luofang town of Yushui district of Xinyu city in Jiangxi

PL6  yIPH45 b6t &R BH Bk & 29°14 116°49’ 59 2016.11.09
Youcheng town of Poyang county of Shangrao city in Jiangxi

PL7  JIPH4R &M TS L HLAL T 4 25°38’ 114°17' 549 2016.11.25
Qianchang town of Chongyi county of Ganzhou city in Jiangxi

PL8  JIPG45 84 &2 57 X 0 48 25°53’ 114°54 138 2015.11.29
Hubian town of Zhanggong district of Ganzhou city in Jiangxi

PLY VI EENEWTESRM 28°16' 115°30’ 75 2015.10.23
Dongjia town of Fengcheng city of Yichun city in Jiangxi

PL10 TP HLmwaTr A XIS 27°39’ 115°07 265 2017.10.24
Geping town of Xijiang county of Jian city in Jiangxi

PLIL T PG48 M A ok B AN L 4 26°22' 116°22' 248 2018.10.26
Songshanxia town of Shicheng county
of Ganzhou city in Jiangxi

PLI2 TP M Aok B2kt g 26°12’ 116°21’ 289 2016.12.15
Zhukeng town of Shicheng county of Ganzhou city in Jiangxi

PL13 TP B M s B IX VD Hb s 26°06' 114°48’ 232 2017.11.09
Shadi town of Ganzhou county of Ganzhou city in Jiangxi

PL14 T8 M s Y B E S 25°49' 114°03’ 615 2017.11.25
Sishun town of Chongyi county of Ganzhou city in Jiangxi

PLIS TP E M E B A5 S 26°28' 115°09’ 386 2017.10.25
Chayuan town of Xingguo county of Ganzhou city in Jiangxi

PL16  JT PG48 M i 221 B Jp 224 27°14' 116°48’ 278 2016.11.27

Longan town of Lichuan county of Fuzhou city in Jiangxi
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£ZE3 1 (Table 1 continued)
P Fesh gi suE R (m)  HI
Number Sample plots Latitude Longitude Altitude (m) Date

PL17 I PG4 35 2 e il B2 5 15 26°34’ 115°13’ 357 2017.11.17
Laoyingpan town of Taihe county of Jian city in Jiangxi

PLI8 BkpiE W mivE & B 48 14 33°01’ 107°53’ 619 2018.10.30
Yankou town of Xixiang county of Hanzhong city in Shanxi

PL19 PP s v i i 40 X AL 4L 32°56' 106°47' 669 2018.11.30
Xinji town of Nanzheng district of Hanzhong city in Shanxi

PL20  [e P45 22 ey v s Byt 1 32°41' 108°43’ 558 2018.11.01
Hongshan town of Hanbin county of Ankang city in Shanxi

PL21  Blpg48 I b i RE A IX T Hi4H 32°50' 106°35’ 605 2016.11.16
Yuanba town of Nanzheng district of Hanzhong city in Shanxi

PL22  Blepi4y 22 BEmi I I B 1y fli 4L 33°01' 108°33’ 568 2016.11.19
Longya town of Hanyin county of Ankang city in Shanxi

PL23 KA %A I A 21°52' 110°27 57 2018.12.10
Zhongtong town of Huazhou county of
Maoming city in Guangdong

PL24 AR N AEHR X AR f 23°28'  113°01' 41 2017.11.16
Chini town of Huadu district of Guangzhou city in Guangdong

PL25 JZRAEAMEBEHRBEEEES 24°04' 114°55’ 227 2017.11.07
Zhangxi town of Dongyuan county
of Heyuan city in Guangdong

PL26 " ZR/8 Bk N X pg 5t 22°12' 113°29’ 216 2018.11.15
Nanping town of Xiangzhou district
of Zhuhai city in Guangdong

PL27 7548 Mg N 1T 24 57 17 9 B 42t 24°07' 115°37' 213 2018.11.17
Xinpi town of Xingning county of Meizhou city in Guangdong

PL28 JRAEAFRZENK 4 22°48' 113°42’ 653 2019.11.15
Changan town of Dongguang city in Guangdong

PL29  Z®§48 SCILN T B B ek e 24°02’ 105°02’ 1232 2020.10.24
Liancheng town of Guangnan county
of Wenshan prefecture in Yunnan

PL30 =i EEMHSTTE bR 24°38’ 102°11’ 1622 2020.10.25
Longquan town of Yimen county of Yuxi city in Yunnan

PL31  i#Awg45 i BH T 5 PH T 18 4 26°31' 112°49’ 147 2015.11.15
Yaotian town of of Leiyang county of Hengyang city in Hunan

PL32  WARg4E N 18 EAF SRl 26°28' 112°47' 99 2016.11.17
Xianglinpu town of Dao county of Yongzhou city in Hunan

PL33 WA A Mol B2 BFSY Frim 45 S b 26°23’ 111°45’ 152 2017.11.14
Yongzhou forestry research institute in Hunan

PL34  WipE Kb sBI X 28°19’ 112°48’ 76 2019.12.08
Wangcheng district of Changsha city in Hunan

PL35  i¥9wg4 i BH T 56 PH T ¥ AR 4L 26°28' 112°48’ 82 2019.12.16
Zheqiao town of Leiyang county of Hengyang city in Hunan

PL36 Wipgs Mbiiskdb X 27°17 110°11’ 292 2016.10.18

Chengbei district of Huaihua city in Hunan
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#E3 1 (Table 1 continued)

G FEH i 7 4 (m) H i
Number Sample plots Latitude Longitude Altitude (m) Date

PL37  #iRg4 AN T 18 B AT 4 25°19’ 11e3r 193 2018.11.24
Changjiangxu town of Dao county of Yongzhou city in Hunan

PL38 i mg44 Fk I i Ak EL -4t 27°16’ 113°25' 128 2018.10.31
Wangling town of You county of Zhuzhou city in Hunan

PL39 #AEE b TE VL B A 27°27' 109°46’ 268 2017.11.15
Yangiao town of Zhijiang county of Huaihua city in Hunan

PL40 WipE8 EHTT SR 29°20’ 113°07' 38 2015.12.06
Yueyanglou district of Yueyang city in Hunan

PL41 A mMNi S 2 XIekil % 26°09' 119°16’ 435 2015.12.03
Lingtoushan town Jinan district of Fuzhou city in Fujian

PLA2 g8 A Y X AR 24°53' 117°13’ 253 2018.11.26
Hexi town of Xinluo district of Longyan city in Fujian

PLA43 35748 48 N i 1) 4z B3 R 45 26°28' 119°32’ 239 2018.11.24
Jingxi town of Minhou county of Fuzhou city in Fujian

PL44  3E# A Eiiites (i L o4l 27°38’ 118°12’ 242 2018.11.29
Wufu town of Wuyishan county of Nanping city in Fujian

PL4S fE#s =iV B b 26°25' 117°54 216 2016.12.01
Gaosha town of Sha county of Sanming city in Fujian

PL46 iR FieiE B 2E A 27°42' 117°24 284 2017.11.24
Zhaili town of Guangze county of Nanping city in Fujian

PLA7 i Em EhiEEES 25°22' 116°19’ 253 2016.11.27
Guanzhuang town of Shanghang county
of Longyan city in Fujian

PLA8  Wils8 4 2k X 3 e M st 29°01’ 119°29’ 84 2018.11.25
Bailonggiao town of Wucheng district
of Jinhua city in Zhejiang

PL49  WrirA s M AL B o 454 29°16' 118°22' 228 2017.11.25
Majin town of Kaihua county of Quzhou city in Zhejiang

PL50  #ryr48 e N i me B et 27°27' 120°15’ 436 2018.11.24
Qiaodun town of Cangnan county of Wenzhou city in Zhejiang

PL51  #iirsg 4ttt L B4Eit & 28°41’ 119°38’ 266 2019.11.26
Tanhong town of Wuyi county of Jinhua city in Zhejiang

PL52 Wi miKmisHEZH S 28°04’ 120°13’ 720 2020.11.25
Zhangdan town of Qingtian county of Lishui city in Zhejiang

PL53 g Avmedy) % 29°27' 104°19’ 501 2020.11.19
Tiechang town of Rongxian county of Zigong city in Sichuan

PL54  pujil4y A vimor B3R5 29°24' 104°11’ 492 2018.11.27
Baohua town of Rong county of Zigong city in Sichuan

PL5S Pyl EETREEEY BHE 28°52' 104°54 432 2018.11.03
Luolong town of Nanxi county of Yibin city in Sichuan

PL56  pujii4y kil Bolp FLAE 29°12’ 104°31’ 336 2018.11.04
Longkong town of Qianwei county of Leshan city in Sichuan

PL57 rg4a & H g hpsi 19°20’ 110°01’ 132 2018.11.16

Nankun town of Tunchang county in Hainan
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£ZE3 1 (Table 1 continued)
G FE b G 2353 34K (m) H 1
Number Sample plots Latitude Longitude Altitude (m) Date

PL58 FRiA Birh Hsih g 19°10' 109°57' 267 2018.11.19
Tingling town of Qiongzhong county in Hainan

PLSY i E B Emks 19°34' 110°28' 54 2018.11.15
Gaolin town of Dingan county in Hainan

PL60 [ g44 1= FH T 37 EL & & 31°36’ 115°03' 287 2018.10.24
Zhouhe town of Xin county of Xinyang city in Henan

PL61 A= HH Rk B KA £ 31°30’ 115°14' 314 2018.12.25
Changzhuyuan town of Shangcheng
county of Xinyang city in Henan

PL62 idvH BN A B ZEE S 30°17 109°33' 671 2019.10.29
Xiqiuwan town of Badong county of Enshi prefecture in Hubei

PL63  i#Adb4y v X1 i JRF 36k v 48 EE 7 42 31°13’ 115°07' 58 2019.11.28
Futianhe town of Macheng city of Huanggang city in Hubei

PL64  EPRH T 1L B g 28°25' 109°07' 544 2020.12.15
Shidi town of Xiushan county in Chongqing

PL65 EPIH P4 PH B L fE 4 28°59' 108°58' 318 2020.12.17
Wufu town of Youyang county in Chongqing

PL66 VT A TG 7717 X A 1 3 31°40’ 118°52' 96 2015.12.15
Lukou Street of Jiangning district of Nanning city in Jiangsu

PLO7 22845 o 1L T Sk E 04 29°49' 118°22' 210 2015.12.17
Huicheng town of She county of Huangshan city in Anhui

PL68 g wiimitiiZ X 29°43' 118°19' 190 2016.12.19
Tunxi district of Huangshan city in Anhui

PL69 22848 wh N i 75 FH B2 Ik 4t 30°12' 117°24' 163 2017.12.05
Rongcheng town of Qingyang county of Chizhou city in Anhui

PL70 2R B TR X 30°21" 118°01" 168 2018.12.23
Huizhou district of Huangshan city in Anhui

PL71 22l 1 B3g5 & 29°47' 117°40’ 148 2018.12.21
Tafang town of Qimen county of Huangshan city in Anhui

PL72 22848 7 2e i &7 3k B 37 4t 31°14 116°52' 106 2018.12.25
Tangchi town of Shucheng county of Liuan city in Anhui

PL73 PO H G XA T X 24°21' 109°28' 197 2018.11.12
Chengzhong district of Liuzhou city in Guangxi

PL74 P PR 13 K 52 20 A i 2 23°34' 109°09' 66 2018.1115
Weidu forestry farm of Laibin city in Guangxi

PL75  J-P9H0% A 36 X AR 3 BH B o k44 25°35' 111°07' 393 2018.12.03
Xinxu town of Guanyang county of Guilin city in Guangxi

PL76 " POH-% G X AT B R X I & 25°17 110°21' 188 2019.12.27
Dahe town of Diacai district of Guilin city in Guangxi

PL77 PR E A DR Tl 601 ELRARIBE I & 25°07'  111°27 406 2018.12.23
Songbaiyaozu town of Fuchuan county
of Hezhou city in Guangxi

PL78 M4 Hi - miFs bk B 1F K4 27°55' 109°18’ 660 2019.12.17

Zhengda town of Songtao county of Tongren city in Guizhou
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#E3 1 (Table 1 continued)

G FEH i 253 4 (m) H i
Number Sample plots Latitude Longitude Altitude (m) Date
PL79 S48 5 45 mg M SR A L o4 FH 42 27°00’ 109°17' 425 2019.11.23
Lantian town of Tianzhu county
of Qiandongnan prefecture in Guizhou
PL8O 544 B4 45 mg M — ot EL Al 4t 26°58' 108°53’ 704 2018.11.22

Tonglin town of Sansui county
of Qiandongnan prefecture in Guizhou

12 REARXRKE5ERE
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BT R BB RS % E (=M, 1965, 2000;
T, 1997; BLKTE, 1999; R1E, 2004) .
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B FR W A= W B I 25 M B b s B R SRR
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AR ZHHFE B R 157 picante Al vegan
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132 fEMERBEMRLESNT  ShE AR
AR 2T Chaol F & EAETT Y Serensen
AH L P +8 0 ( Chao-Serensen-Est Abundance-
based, CS) . {#iff] EstimateS 9.1.0 113 CS, %k
J5H1 Origin 2020 {2 HIAHATEE] . AR e M
BRI R R H R AR RS, XY CS R
0< CS<0.25 B, M AFARL; >4 CS 2 0.25<CS
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2 GBR59H
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4 [E 80 AMACEE M AR B A 1L 0y B kg
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Fh SN 67.77%; RCGHE 5FF 15, HPFhE
B 16.67%; 5 HE 5 R 7 Fh, SR EE0
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B2, SRR EE 83.15%; HIRE
MO H , SRR EERY 14.80%, Th#KEt.
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(24.27% ) HERH 16.78% ). /35 18ERH 10.78% )
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(3.72%) . ShigRl (1.65% ) . FiA IS higp
(0.53% ) . FEIERL(0.43% ) . Ed R (0.41% )
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HEEN R HEE A
Table2 Community structurein pollinators of Camellia oleifera

H % P JE A T AL
Order number Family number Genera number Species number Individuals number
JIE4# H Hymenoptera 11 28 61 3 641
W8 H Diptera 5 11 15 648
3% H Lepidoptera 3 47
#43 H Coleoptera 5 7 7 36
238 H Hemiptera 1 1 1 5
Jik3# H Neuroptera 1 1 1 2
A1t Total 26 53 90 4379
MEENERTEMYE
Table3 Speciesand individual number of pollinatorsin Camellia oleifera
H# P4 JE % B Ko
Order Family Genus Species Number
JiE53#8 H Hymenoptera Hi#%F} Andrenidae 4% % Andrena A HLME A. camellia 803
WL Y% A. chekiangensis 101
1 FE H19%E A. hunanensis 138
SUHLEE A striata 205
%R Apidae ToHWE R Amegilla LRSI A, zonata 14
IR TCHIE A, parhypate 9
2% W% )8 Anthophora RRIZKIE A. nigrifrons 1
BWeE Apis Hi1EEE % A. cerana 680
VG & W A. mellifera 178
REME R Bombus = 2kHEYE B. trifasciatus 6
K AEWE B. eximius 29
ML REYE B. atripes 8
4L BEYE B. breviceps 1
P& Ceratina U % C. hieroghyphica 31
C. popovi 1
LR C. smaragdula 8
KA R Eucera HEFLAR W% E. jocati 1
[nl %% 1% )% Habropoda HATT M 250 H. imitatrix 2
B [H 5 H. radoszkowskii 9
B E Y% H. tainanicola 7
HiBLE )8 Nomada HiBE¥E Nomada sp. 35
LR ¥ Noviridicinctula 10
ARIJE Xylocopa MK X nasalis 4
T WA X, appendiculata 12
KWK X, phalothorax 12




AR A I XA R R R B - 1231 -

#E3 3 (Table 3 continued)

H# P4 B4 i Wi
Order Family Genus Species Number

AR X, sinensis 5

53 1R} Colletidae 53 ¥ JE Colletes K& ¥ C. gigas 472

158} Eumenidae SFGWEJE Allorhynchium PR GIE A. chinense 4

W WE Eumenes hAEIEIR E. sinensis 2

FLEELSA E. punctatus 1

FEIWSR E. pedunculatus 4

IR Anterhynchium 23R8, A. flavomarginatum 3

15 W8 Euodyneru H A5 W E. nipanicus 1

%4 R} Halictidae W% J& Halictus Y H aerarius 11

R IWkBE )& Lasioglossum L. ctenonmia 1

RIGIRNKRERE L. subopaoum 6

) IR KR L. vagans 1

&Rl Polistidae L& )& Polistes rhAe % P, chinensis 2

WAE D P. olivaceus 48

Wi Lh& P. snelleni 10

RO WE P olivaceus 6

Y Lh% P. jakahamae 5

T 4% P. mandarinus 1

+ 4%} Scoliidae Megacampsomeris Megacampsomeris sp. 1

WG RKNE L9 M. limbata 2

Scolia AR 14 S, deqinensis 2

K488 Campsomers & TEKE L% C prismatica 1

Ve F} Sphecidae VI h3kiR¥EE Ectemnius  E. schlettereri 1

BE YU JE Sceliphron TEARBEYCIE S. madraspatanum 6

NG Rl Trigonalyidae RGBS Lycogaster TR L. violaceipeunis 2

%R} Vespidae %8 Vespa PRI HWE V. bicolor 68

GIBAYE V. mandarinia 89

Y V. affinis 88

S V. variabilis 2

%% V. binghami 29

B V. ducalis 29

RIEAYE V. nigrithorax 202

)R Vespula WMEEYE V. flaviceps 215

)55 98 Parapolybia — M FIEHI P. crocea 8

AR 5 E A P, varia 5

B NE R} Ropalidiidae 48 1E 18 J® Ropalidia W NE A% R. bicolorata 3
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#E3k 3 (Table 3 continued)
H# 4 JE % 44 Ko
Order Family Genus Species Number

W3# H Diptera AHERL Calliphoridae LR Lucilia TSRO L. illustris 63
AEERME L. ampullacea 27

HSRIE Louprina 10

FRARLRIG L. sinensis 18

G IJE Chrysomya Kk4Wg C. megacephala 45

JiRUER} Sarcophagidae  JIJFRIEJE Boettcherisca ¥R RME B. peregrina 14

MR B Helicophagella  SBJE SRR H. melanura 4

1%} Tabanidae W J& Tabanus Tabanus sp. 1

B IFiE Rl Syrphidae T I W JE Phytomia PITE TG B P. zonata 197

EIFWEIE Eristalis KEEYW E. tenax 69

BER U8 E. arvorum 47

EUFMRE Syrphus MH7 B U0 S, nitens 37

MWW E Episyrphus  BRAT BT E. balteatus 45

R 8 Pipizella Z A RVSITIE P. varipes 48

1Rl Muscidae W8 R Musca KU M. domestica 23

#44M H Coleoptera  BLHUE} Coccinellidae M) Harmonia ZIJHB M H. dimidiata 11
KEHJE Anisolemnia TBERIMH A. dilatata 7

M4 .8 Rutelidae SN 4 f)E Anomala FRER ST A0 A. millestriga 3

HEEL 8 Protaetia H 2L 410 P. brevitarsis 6

4Bl Cetoniidae HIELE B Oxycetonia /NE A O. jucunda 3

kAl Lucanidae RS H )& Prosopocoilas PR FHH P. gracilis 1

K4Fl Cerambycidae 2 KHJE Anoplophora BRI A chinensis 5

k¥ H Neuroptera  HL#5%l Chrysopidae TR JE Chrysopa 584 C. formosa 2
3% H Lepidoptera  Be#Al Nymphalidae IR M 8 Pantoporia G IEWEIE P. hordonia 8
SR Argynnis FEFMRIE A hyperbius 7

YR} Pieridae MR Pieris M P. rapae 15

KR} Lycaenidae KWL R Neozephyrus BB N. taiwanus 1

KU Lampides TEIKWE L. boeticus 16

238 H Hemiptera 21 8% %} Pyrrhocoridae WL )@ Dysdercus M S EL¥E D. cingulatus 5

4Rt (0.23%) . JetsRt (0.16% ) . HiEF
(0.14%) . RAERH(0.11% ) . £IERF(0.11% ) |
AR (0.07%) . AEER (0.05%) . 1
HHERL(0.07% ) FIREF(0.05% ) L dFH( 0.02% )
FEKHRE (0.02% ) o WAL R R MNYFZK
S T S I e e S P Y
Andrena camellia (803 H, 5 18.34% ) . HtE

H W% Apis cerana (680 H, i 15.53% ) FIK/H
¥ Colletes gigas (472 H, 5 10.78% ) ; # WLFp
T MEEAYE Vespulat flaviceps (215 H,
4.91% ) . B A. striata( 205 H, (5 4.68% ) .
R Vespa nigrithorax 202 2, 5 4.61% ).
PIPESE S WS Phytomia zonata (197 H, &
4.50% ) . VET B Apis mellifera (178 2, 5
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4.06% ) . FEHLYE A. hunanensis (138 5, 5
3.15% ) SWiiT e A. chekiangensis (101 H,
i 2.31% ) 55 o T A A4 1% 54 FhE L, o
LR TLHE Amegilla zonata . — 2 REME Bombus

trifasciatus . 2%77¥% Ceratina smaragdula.

75 1l 4% Habropoda tainanicola %5 39 FiEL H
MMEEDT 10 By HEFCK 0% Eucera jocati
B 0] 55 1% Habropoda radoszkowskii F1 75 il 5+
& 5 ¥ Parapolybia crocea %5 15 [ A%
1A,

22 AEEEMHFAHRERBFZESHEES T

AN TR 3L 2 1 oy B SR 22 PR 0 A 25 2R B
s 2R L ORI ORI A 22 O A 2

W A8 ACH T AR 2= A5 i 2% 3l ( PL33 ),
/D AR R T PE G B IR KOk = T 4R AR
TZE 3 (PL74 ) , Shannon-Wiener Z2FEMETE %K
(H') FfEABEIREC (D) e 2 4 7
TIMOL B0 5T Irim A 3 b, e flRA 2 PR
FIA XM T8 I A iR B ARRIIE R £ F b
(PL77) . Chaol F&EEH%L ( Chaol ) fmlh)
FE M2 W9 i A T B RR A A (PL32)
AR S PR [ 36 DXOR S T EH M I 2k 2
Hi (PL74) . Ifi Pielou ¥J2IEEHE%L (J) AR
SEn A SCILNT B B (PL29) | VLPE
LHBIT R REES (PL10) | F&EA R T ) 2
BIREML (PL43) | R 1IL B A1 (PL64 )
FEE PO BH B HAR A (PL65 ) S5k (£ 4)

R4 TEFEMEYNE BB R IEE

Table4 Characteristic values of pollinator community in different sampling plots

e ZHEPEFEPR Diversity index FEHb ZFEEFEPR Diversity index

Plots N N H J' Chaol D | Plots N H J  Chaol D
PL1 120.00 13.00 8.43 0.83 13.33 0.027 | PL22 125.00 13.00 7.47 0.78 13.33  0.029
PL2 48.00 15.00 9.54 0.83 16.67 0.011 | PL23 108.00 18.00 12.79 0.88 21.00 0.025
PL3 73.00 22.00 13.71 0.85  25.00 0.017 | PL24 86.00 13.00 833 0.83 16.00 0.020
PL4 43.00 16.00 11.26 0.87 19.00 0.010 | PL25 50.00 10.00 6.33 0.80 13.00 0.011
PL5 47.00 14.00 10.53 0.89 14.43 0.011 | PL26  29.00 11.00 9.69 0.95 12.00  0.007
PL6 39.00 9.00 5.61 0.79 9.20 0.009 | PL27  43.00 6.00 429 0.81 6.00 0.010
PL7 53.00 17.00 12.69 0.90 19.00 0.012 | PL28 31.00 10.00 7.16 0.85 13.00 0.007
PLS8 28.00 8.00 5.79 0.84 8.25 0.006 | PL29 149.00 10.00 394 0.60 10.00 0.034
PL9 19.00 8.00 5.99 0.86 10.00 0.004 | PL30 92.00 15.00 7.75 0.76 20.00 0.021
PL10 57.00 11.00 4.12 0.59 13.00 0.013 | PL31 82.00 7.00 5.16 0.84 7.00 0.019
PL11 36.00 12.00 8.36 0.85 14.50 0.008 | PL32 61.00 15.00 1022 0.86 30.00 0.014
PL12 42.00 7.00 4.04 0.72 7.00 0.010 | PL33 219.00 27.00 1846 0.88 27.00 0.050
PL13 86.00 18.00 12.29 0.87  20.50 0.020 | PL34 59.00 7.00 5.56 0.88 7.00 0.013
PL14 81.00 16.00 10.20 0.84 16.17 0.018 || PL35 41.00 12.00 9.48 091 13.00  0.009
PL15 26.00 6.00 3.95 0.77 9.00 0.006 | PL36 39.00 8.00 5.46 0.82 8.50  0.009
PL16 34.00 12.00 9.05 0.89 12.43 0.008 | PL37 49.00 11.00 822 0.88 11.00 0.011
PL17 28.00 6.00 4.33 0.82 7.00 0.006 | PL38  43.00 5.00 385 0.84 5.00 0.010
PL18 46.00 9.00 6.24 0.83 9.50 0.011 | PL39 67.00 12.00 826 0.85 12.33  0.015
PL19 17.00 5.00 4.40 0.92 5.00 0.004 | PL40 100.00 11.00 9.18 0.92 11.00 0.023
PL20 102.00 14.00 7.06 0.74 14.00 0.023 | PL41 42.00 9.00 6.56  0.86 9.00 0.010
PL21 39.00 7.00 4.20 0.74 7.00 0.009 | PL42 25.00 6.00 436 0.82 6.00 0.006
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£E3R 4 (Table 4 continued)
FEHb ZHEPEFEFR Diversity index REHL ZHEPEFEFR Diversity index
Plots N N H J' Chaol D | Plots N H J  Chaol D
PL43  27.00 4.00 2.13 0.54 4.00 0.006 | PL62 5500 9.00 495 073 925 0.013
PL44 4500 17.00 13.25 091 22.25 0.010 | PL63 22.00 7.00 572 090 7.50  0.005
PL45 22.00 10.00 6.80 0.83 15.00 0.005 | PL64 5500 7.00 3.51 0.65 7.00 0.013
PL46 39.00 14.00 7.87 0.78  26.00 0.009 | PL65 70.00 5.00 2.06 0.45 5.00 0.016
PL47 133.00 13.00 6.45 0.73  14.50 0.030 | PL66 40.00 9.00 6.10 0.82 12.00 0.009
PL48  65.00 12.00 7.87 0.83 13.50 0.015 | PL67 30.00 10.00 6.40 0.81 11.50  0.007
PL49  58.00 8.00 6.11 0.87 8.00 0.013 | PL68 30.00 7.00 537 0.86 7.00 0.007
PL50 67.00 12.00 9.57 091 12.00 0.015 | PL69 33.00 5.00 2.89 0.66 5.00 0.008
PL51  55.00 7.00 4.77 0.80 7.00 0.013 | PL70 28.00 11.00 827 0.88 12.20  0.006
PL52 90.00 17.00 11.47 0.86 17.17 0.021 | PL71 29.00 9.00 6.99  0.88 9.25 0.007
PL53 73.00 12.00 7.72 0.82 15.00 0.017 | PL72 32.00 7.00 5.79  0.90 7.00 0.007
PL54  65.00 7.00 5.55 0.88 7.00 0.015 | PL73 120.00 15.00 8.42 0.79 20.00 0.027
PL55 74.00 10.00 6.59 0.82 10.33 0.017 | PL74 65.00 11.00 573 0.73 11.20  0.015
PL56 49.00 10.00 7.82 0.89 10.50 0.011 | PL75 31.00 11.00 896 091 11.75  0.007
PL57 17.00 4.00 3.79 0.96 4.00 0.004 | PL76 62.00 11.00 6.58 0.79 11.00 0.014
PL58  23.00 7.00 5.43 0.87 10.00 0.005 | PL77 12.00 2.00 1.89  0.92 2.00 0.003
PL59 18.00 3.00 2.61 0.87 3.00 0.004 | PL78 34.00 10.00 8.67 094 10.33 0.008
PL60  38.00 6.00 3.88 0.76 6.00 0.009 | PL79 26.00 7.00 530 0.86 7.33  0.006
PL61  24.00 5.00 4.29 0.91 5.00 0.005 | PL80 19.00 6.00 530 0.93 6.00  0.004

PL: SCEOFEHL; PLI-PL80: /K 80 A RAEREHL, WK 15 N: MK S: ¥FEL; H': Shannon-Wiener ZFEMERG AL
J': Pielou ¥J2JEF84; Chaol: Chaol FEEFEEL; D: Berger-Parker JLHEFEH,

PL: Plot locations; PL1-PL80: Represents 80 sample plots, the same as table 1; N: Individual number; S: Species number; H".
Shannon-Wiener diversity index; J" Pielou's evenness index; Chaol: Chaol richness index; D: Dominance index.

4k, Shannon-Wiener Z2HREPEFREL ( H') 1
AL AAFEAR N S Chaol & EHEEL ( Chaol )
PRFF—8, B RFIEML (R=0.71, P<0.01) .
WYLPEHr R K XKJLEE (PL3) | W& K
MM B2 DF ST il 2 He . (PL33) | ARk
B PSR TT TR (PL44 ) S50 AY Chaol
FHEEFEEL (Chaol ) #i15, H: Shannon-Wiener
MR (H) WS . 454 Pielou 27

R (J) K, BABEEISERE (J)
MR (H) W B A B (R=0.30,
P<0.01) o Gnidirg 4 A i mol B a5 Biril s
SR Y BRI X &) R B s, 2
PEFE B 1 5 A A A T o) 2 IRV R M 1Y)

B HURE v (3 2] BER R RO AR, (AR 2R R
%o L LRk, IR A AN ARl B =65 i
R A 3 I R A N T T EL R R A AR S
T FEVERR R, ) PR A IR DOR s T 4EAR
MRS MR Vs AR PR B R

2.3 AEIREM R EH R REEAES

FE T AN R b A% 93 B AR 20 18 1 R 1L
IYMTEE TR, AR I A A% by R OB TE 1 (4 A
I R EAE 0.07-0.97 Z 0], PHFIRE AR A AR
MK 264 A AR 1238 4~ hEEAH
14 1383 A4~ HAHEML R 275 A, Hotm g =
B T VD B e R 1 5 2 A0 L T R L RO
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FEHD AR AME B ( €S=0.97, P<0.01) , LA
AAHME | PR | SPIT  EE I e  4 BR A
Sy EEAERRE , YIVE e T B S R
WA EAUEEE S 2 A AR R 2
(CS=0.94, P<0.01) , LIHP4E%ENE Il %

-
Ay

FNR G375 8 Ry S ZEARADVRRAIE o VPR A3 i K X
TR 5 A AR N T B X0 Sk 1l £ R P L
H i RIS LA AR A b ) AR DL PR I AR ( €S=0.07,
P<0.01) , iX 3 MFEHBAE L RORE VR ALk I, BRIX
TR MA SN, WA RAL (E 1) .

PL1

PL3

PL5

PL7

PL9

PL11
PL13
PL15
PL17
PL19
PL21
PL23
PL25
PL27
PL29
PL31
PL33
PL35
PL37
PL39
PL41
PLA43
PLA45
PL47
PL49
PL51
PL53
PL55
PL57
PL59
PL61
PL63
PL65
PL67
PL69
PL71
PL73
PL75
PL77

PL79

1.00

0.75

0.50

0.25

B 1 AR E R U o 4T
Fig. 1 Similarity analysis between different sampling plots

DAL BRAUARTE PL1-PL79 Y% BRI G 5, BARARIUPRTE PL2-PL8O MUMMERE IS = . AR AMAS R 1.
The odd number sample plots PL1-PL79 are marked on the ordinate, and the even number sample plots PL2—PL80 are
marked on the abscissa. The sample plot number is the same as table 1.

2010; ZARAE, 2014 ) o WA R A H
FREAEY BN R 5 S B B AL, K
L, TMAS M | AR R B R R S B S AR
Fir, X5/ (2020 ) A4 % (2010)
(I A5 25 R BEEAARL s AR LSk B e 32

3 THEEHig

2 80 MMZEEH L Ry B RS A BTSN
2, ER R R IR AE 90 B, M THIA
KTz B b X PR I A4 R (RRRe 2055,
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BT AR M I M e | R R B R R 0
Bl FIMEALE ) A Y, AT
WA, LU AR RIK J500E TR 1k LB BE
51 e R £ I o W A TR 8 A R AL A R T
g, PO IR Th AR T (FRE A
JLIEA, 1991; 44, 2014 ) , [AEHMASAED]
IEAL T RKA 2R, iR AR s e VG 7 2 04 5 32 B
TR AN S UTAE , B AR R PG Jy 2 e
MR A — ERAFBIET N (EHOoTAE,
2017; falife, 2019) o BbAk, B WAL
EL e, SPIPs0 J EAOF R | 20 e R 3 )
%, AN H & MU R 2 R L AU S 2
FARFE B SFRFE , M RCR I AN AN 3 5 e
AL (faT2F A%, 2010) o T EFAR Tl 2S i
FIR 38 e ) B L 3 Sl S S AE I = W
It B P BRRAE S A AE T S5 MV &, 7ETT
[ S AT B AE R i Ry, ISR ity i R ot
A REA RO Bl A% SE B S AE B2k ( #30T
45,2008, 2017; ZEIPHEAE, 20105 BREAE, 2015 ),
ZRLTHESF (2021b ) XM AR rp A e i A
W LRI T AL, SR EINK S H
WTT A | T A b | 30 e b e M i R T A
ARGk E BAEBRCEI R E T o g, K
Uk, RS T 255 A B S S AR IX A 7 e
VT VL W4 % Tl A e e A TR A 0 T A B T A A
By B UR BRI, i v i A% A SRR = ey T HAA
TR,

B B Z R B A Y 2 HE N 255
fabn, TAMERBE T R RBR AR FE
FOLSAEE SRR A, — e R il et 1 LB Ab
ARG S RS (B4 A4, 2013 ) o TR KM T
MBI 5T I 2 S i | 4 A R T R LT
o BRIV B A T i K XK Jb B RE 1 A R
RETE ZFEE AR B, HI A A& B FR Bl
B, PSR Y B ROV SR AR, T
BRI SR ) 2 () VA FP S 35 B
R, BHRK .. B, s SR B E
EHRAL T EE IR, My — 2+ LY

ek B e it T RAF A BT, TR 45 H
B H 22 ) 1 A A A T EL R
BE HE DT Y PH B AR O 2 A T T P B
PR M AR R BN, B VR 5 B
P BEHR B A, AT RE SR B T Ik SE A M AR )
WR4i R —, % O IR R HE R 1
TIMAEAR, T SRR, BTV A
1A ORI £ FEHb 3451 B8, (2
B U I5 1) 2R E AR AIOR 8 BE R A ANARAR, U
A S ) A P AR e PR 25 (PS8,
2006; Songetal., 2007; Guetal., 2011; #JEk
FE, 2016) o RIFRATICH AL H B A5 H 1)
o 5 Z il 2 R BURR SR Sk, I HL 2R
MRIX R R IR IX % () IEAR Y 2 R R i
B 2 REPE SRR P i DG o X Wl (2020 )
TERF A [ AR M S5O0 5 T A% 4 B S U 19 4
M2 L. R s B, 2EEARAESE
ik R R R R EE OFy ) Y . 35 E A
SRS, X AERH R b B IR A 2R R A A
BARWER
L HOBE T AL 32 2 2 i R % 5 4 1) A
I (RARIESE, 2017) o FEABFGY Hfr s —
TV B A 5 28 8 LU i S B B A T A
HARIABE AL WG E , FRKE 1 500-
2000 mm oAy, AEHJR 16-21 °CAeAy (RN
4, 2021) , MYAEFEE HMEM (FZERTH
)t Senecio scandens, B>~ Kalimeris indica %}
% Chrysanthemum indicum “F NG ) , FiL
T TR AR b 1) T 255 A% 0 R HRURE Vi 45 A B R AR
(C$=0.97) , EZLIMZA M, Ao P
T U MO B 4 P WA SR ARALUREAE o T P
AR 7K XK G5 B PG 48 L i e o X 4
L TR A A PH T R BH T A i B
MRS RNV G A IR XORTE T 4EH AR ik 2% 3
SR M ZEAE R AL AR . DB | 2845 BEFR
GHMARKZES, HFEMZ BB B,
FEOMA A B RV AR ARG, [R) i B LA 1
WA YA, WK Eumenes
sinensis . T IMIREINEYE Lycogaster violaceipeunis .
¥ IR WK% Y% Lasioglossum vagans FINAR B4
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Polistiche olivaceus 5% Pf, HiHESFPZE
B, P EOE bR B AR A 2E R R T,
TMZSFE D T PO E PR | -3 ST b 2%
P o IMAS B — AP R AR TR . TSRS . PR
J7 XS OE A BR B | ISR X R i A 55 55 A
B2 X T 5 A B T T 04 485 4 0 2 8 i
— B WIRZR o BRI Sl 2 N TR B A/ 4
Job R 3R S N Ry A R IR I S B A e 5
B S b PR B B A

2R LT, AR A E 80 ANMHZSAE LT
ek B i 2R A T IR A, R IR U TR A AE Y B
eV e s AN (ERIP ST < 7 | NG et < 5 i P £
ABAER R, FEmAE A LB B AE
F L PRI TR AT BN AR AT S i3 S f
B — 2 W TF AR, Jeis 2 a2k - s = DA BT
1k AR G, AT Ay ik 46 B ) 3t R 4 8 PR
LAt 78 SR Y o A [FEIRE AL By B H RS 58K
HWEAAEZER VTN Z 825 5 X504
AR HA S SR E o 1Ah, RAEHEEZ
FEE 5 IO T AS AR DX 3 AT SRy Z2 A AT %) Yk 25 b
A DX N OGS SR AR AR, DU RS i 2%
AR SRR A A A

Sk (References)

Chao A, 1984. Nonparametric estimation of the number of classes in
a population. Scandinavian Journal of Statistics, 11: 265-270.
Connelly H, Poveda K, Loeb G, 2015. Landscape simplification
decreases wild bee pollination services to strawberry. Agriculture

Ecosystems and Environment, 211: 51-56.

Cui L, Liao WC, Wei HY, 2016. Insect community characteristics
and diversity in mountain meadow of Wugongshan national
natural reserve. Guizhou Agricultural Sciences, 44(10): 138-143.
s, BN, Bt S, 2016, BRIILEZR Y H R X 1L
T fa) B R REVE RRAE S 2 REE . SN AR R, 44(10):
138-143.]

Dai PP, Zhang XZ, Liu YH, 2015. Conserving pollinator diversity
and improving pollination services in agricultural landscapes.
Biodiversity Science, 23(3): 408-418. [, sKfBEk, X~
2015. LM Bl AR M PR30 5 AR L 5L A IR 55 (1 42 T
Y ZREE, 23(3): 408—418.]

Deng YY, Yu XL, Luo YB, 2010. The role of native bees on the

reproductive success of Camellia oleifera in Hunan province,

central south China. Acta Ecologica Sinica, 30(16): 4427-4436.
(RBIEIZS, Mk, 25k, 2010. ZH5 EL U3 B e X 3k
AREGEMEFFRIER]. 425773, 30(16): 44274436 ]

Duan MC, Zhang X, Li X, Tao YY, Zhu CY, Liu YH, Yu ZR, 2014.
Layout, type and function of farmland vegetable buffer with
insect pests control in agricultural landscape. Chinese Agricultural
Science Bulletin, 30(1): 264-270. [Bt3E4R, K%, 248, FIH
W, KEMH, X, FIRAR, 2014, A HH L 42 H R
Znpadi s . AL P ER R, 30(1): 264-270.]

Fan ZD, 1997. Fauna Sinica. Insecta: Volume. 6, Diptera: Calliphoridae.
Beijing: Science Press. 1-707. [JE#47%, 1997. P EZh#HE.
B 5584, BOMH: misghh Jbat BeEliRAt. 1-707]

Gu W, Ma L, Ding XH, Zhang J, Han ZW, 2011. Insect diversity of
different habitat types in Zhalong wetland, Northeast China.
Chinese Journal of Applied Ecology, 22(9): 2405-2412. [Jiifi,
0¥, TORE, sk, #2011, FLRRHIAR AR YR
W ZREE. N A2, 22(9): 2405-2412.]

Gu P, Huang DY, Song DF, Li GD, He B, Peng F, 2017. Comparison
of damage degrees and parasitic rates of Casmara patrona in
different habitats. Nonwood Forest Research, 33(1): 124-128.
(A, sEOT, REAE, R, ik, 27K, 2017. ARE
Bl NRE P R Y e o o N e S S Dl o 2200 N )
33(1): 124-128.]

Guo DS, 2014. Analysis on the situation of bee colony when bees
collect Camellia oleifera honey powder. Heilongjiang Animal
Science and Veterinary Medicine, 2014(12): 125-126. [#844:,
2014, B HESR BRI A MY I TR AR D 0. BRIB VT E A
I, 2014(12): 125-126.]

Han ZW, Ma L, Cao CW, Zhang J, Wang BY, 2013. The structure
and diversity of insect community in Taihu wetland. Acta
Ecologica Sinica, 33(14): 4387-4397. [Wh4+h, T35, WGRE,
sk, EABH, 2013, KRR ML L 2R AdS
247, 33(14): 4387-4397.]

He B, 2019. Comparative mitochondrial genomics and phylogeny of
the main pollinator of Camellia oleifera. Master dissertation.
Changsha: Central South University of Forestry and Technology.
[T, 2019, 2% S5 by B8 e 1Y LA SR (AR PR 2 2 B R
HREWF. WA Kb Rtk BHE R ]

He JH, 2004. Hymenoptera Insect Fauna of Zhejiang. Beijing:
Science Press. 1-1373. [fiff&4E, 2004. Wil bt B
2z AL 1-1373.]

He XY, Cai SP, Xiong Y, Han GY, Chen YD, Huang LR, Wu QR,
2010. Investigation on the pollination insect species and their
foraging behaviors on Camellia oleifera in Fujian province.

Journal of Fujian Forestry Science and Technology, 37(4): 1-5.



+ 1238 -

R HEE 2R Chinese Journal of Applied Entomology 59 4%

M2 A, 455y, R, #hE B9, MROCTE, MR, RIER,
2010. &AL AR ETAL R B A B U AEAT . AR AR
AR, 37(4): 1-5.]

Huang DY, Ding L, Zhang YZ, Huang HR, Yu JF, Hao JS, Zhu CD,
2008. Life history and relevant biological features of Andrena
camellia Wu (Hymenoptera: Andrenidae). Acta Entomologica
Sinica, 51(7): 778-783. [WHUT, T4, KEM, WlEHR, RIT
R, FRAME, REZR, 2008, IS A I S0 RAHSCA: 9% >
P RHER, 51(7): 778-783.]

Huang DY, He B, Gu P, Su TJ, Zhu CD, 2017. Discussion on current
situation and research direction of pollination insects of Camellia
oleifera. Journal of Environmental Entomology, 39(1): 213-220.
[S0T, i, A, M, KRR, 2017, mZEm R
BRFEHOR S 7 T B, BRBERR 47, 39(1): 213-220.]

Huang HY, Luo J, Jiang XJ, Zhao CJ, Li GH, 2014. The
investigation on Hymenoptera pollination insect of Camellia
oleifera in Guangxi province. Journal of Fujian Forestry Science
and Technology, 41(2): 79-83. [FE4EH, D', P2k, X
B, AR, 2014, VUM E H B R A ARl
BHE, 41(2): 79-83.]

Huang ZW, Cao J, Yuan DZ, He L, 2016. Cultural regionalization of
Camellia oleifera C. Abel. based on principal component analysis
and cluster analysis. Journal of West China Forestry Science,
45(3): 155-160. [Hikfh, Wa, Zks, M, 2016, HEF 3
A3 52843 BT Y o S AR B DRI VIR AR R, 45(3):
155-160.]

Kang XD, Fan ZY, 1991. Study on toxic substances of honeybee in
Camellia oleifera honey. Journal of Bee, 1991(1): 8-10. [FEE 4%,
WIEA, 1991. B D HRY B, B,
1991(1): 8-10.]

Kremen C, 2018. The value of pollinator species diversity. Science,
359(6377): 741-742.

Li HY, Orr MC, Luo AC, Dou FY, Kou RM, Hu F, Zhu CD, Huang
DY, 2021a. Relationships between wild bee abundance and fruit
set of Camellia oleifera. Journal of Applied Entomology, 145(4):
277-285.

Li HY, Luo AC, Hao YJ, Dou FY, Kou RM, Orr MC, Zhu CD,
Huang DY, 2021b. Comparison of the pollination efficiency of
Apis cerana with wild bees in oil-seed camellia fields. Basic and
Applied Ecology, 56: 250-258.

Li MX, 2022. Study on planting advantages and high yield
cultivation techniques of Camellia oleifera. China Forestry
Industry, 2022(1): 68-69. [ZEAK, 2022. IMAFMEILHE K I
FIGHARMTT. P EML T, 2022(1): 68-69.]

Liu YM, Lu XL, Ding SY, Zhou LY, Zhang CC, 2020. Distribution

patterns of pollination insect community under different
agricultural landscape context. Acta Ecologica Sinica, 40(7):
2376-2385. [XWEHA, %, TR, Hrd, KRR, 2020.
AT 50 5 T Ak BB i Al 22 5. AR AAR,
40(7): 2376-2385.]

Luan SL, Ren HY, Shi RH, Cui C, 2021. Evaluation on the
suitability of Camellia oleifera planting and suggestions for
productivity improvement in China. Chinese Journal of Agricultural
Resources and Regional Planning, 42(10): 39-47. [28iW, 1T
ZLHE, TAEA, AL, 2021, RIS RIS BN K R
PETFERIL PR RS XK, 42(10): 39-47.]

Luo J, Zhao CJ, Huang HY, Jiang XJ, 2014. Variety investigation on
pollinating insect of Camellia oleifera in Guangxi province.
Journal of Guangxi Forestry Science, 43(1): 61-65. [¥ i, #&Xf&
B, BEARHE, Berd, 20140 VRIS R R AR A
TPEAOL R, 43(1): 61-65.]

National Forestry and Grassland Administration, 2020. China Forester
and Grassland Statistical Yearbook 2018. Beijing: China Forestry
Publishing House. 1-386. [[EZ M0l F 5 R, 2020. 1 EMlL
ARG Y 2018, dbut: PEMOL . 1-386.]

Pielou EC, 1966. Shannon’s formula as a measure of specific
diversity: Its use and misuse. American Naturalist, 100(914):
96-465.

Qiu JS, 2015. Study on the pollinators of Camellia plants in
southwest China. Doctoral dissertation. Beijing: China Academy
of Forestry. [IF#4E, 2015, " E VGRS L2 @A %0 B UF
R AEAA0e S At hEMOLREEIFERE.]

Shannon CE, Weaver W, 1971. The mathematical theory of
communication. Urbana: University of Illinois Press. 1-144.

Siviter H, Brown MIJF, Leadbeater E, 2018. Sulfoxaflor exposure
reduces bumblebee reproductive success. Nature, 561(7721):
109-112.

Song WJ, Ma L, Wang H, Han XB, 2007. Diversity of insect
communities by the lakeside in Zhalong nature reserve. Journal
of Northeast Forestry University, 2007(7): 80-81. K%, &
¥, L #/NE, 2007, FU0E AR IXIITAIL R Bl R £
FEPE. RO R 22244, 2007(7): 80-81. ]

Vanbergen AJ, Initiative TIP, 2013. Threats to an ecosystem service:
Pressures on pollinators. Frontiers in Ecology and the Environment,
11(5): 251-259.

Wang JF, Tan XJ, Wu XC, Li QP, Zhong QP, Yan C, Guo HY, Ge
XN, 2020. Development status and suggestions of Camellia
industry in China. World Forestry Research, 33(6): 80-85. [T.4>
R, EREE, REE, T, MEOT, ZE, Sk, B
T, 2020. FeERMAS R IR R RAL. AT,



6 1 AR A I XA R R R B

+ 1239 -

33(6): 80-85.]

Wang R, Chen YZ, 2015. Development status and upgrading ideas
of Camellia oleifera industry in China. China Forestry Science
and Technology, 29(4): 6-10. [ T-H, M, 2015, FREMZE
FEAb I S IR AR TR . MOl BT 2, 29(4): 6-10.]

Wei LN, 2014. Study on the Arthropod community structure and
dynamics in tobacco field of Jingxi county. Master dissertation.
Nanning: Guangxi University. [“5HI1Ug, 2014. 3775540 H 5 1%
SREE A SRS SRIIE. BLAA08 S0 M7 ) PR

Wei XP, Lin P, Wang H, Li Y, Li HJ, He XJ, 2020. Pollinator
diversity of Camellia oleifera forest and foraging behavior of
dominant species under different habitat of Guizhou. Southwest
China Journal of Agricultural Sciences, 33(10): 2145-2152. [
AN, MOE, EifE, RN, BRAEH, BT, 2020. SN
BEMAMAL R B IR A 2R S AR DT AEAT . PUREAR
P24, 33(10): 2145-2152.]

Wei W, Li XY, Wei X, Lu W, Yang XH, Zheng XL, 2017. Review
of species, nesting and pollination behaviors of pollinating
insects in Camellia spp. Guangxi Forestry Science, 46(1):
98-101. [F34k, Tk, 5%, R, BB, MEH, 2017.
TMZRAER RN | SR R UTEAT AR TR . ) IR
Fl2#, 46(1): 98-101.]

Wu L, Guo SL, Li Y, Huang FP, Guo L, 2017. High yield and
excellent yield of Camellia oleifera and analysis of meteorological
factors. Agriculture of Jilin, 2017(21): 81-82. [0, FB/KI%E,
PR, WART, $h5E, 2017, WA SRR HE T
EARA, 2017(21): 81-82.]

Wu LL, 2014. Arthropod community research on canoa. Master
dissertation. Yangling: Northwest Agriculture and Forestry University.
[RAE5E, 2014, RIS IREEIITE. Bl 2A00e3.
7e: PHALAMBIE R ]

Wu YR, 1965. Economic Entomology of China. Volume. 9.
Hymenoptera: Apioidea. Beijing: Science Press. 1-83. [ 3H4I1,
1965. PEATFR M. FIUlk. BOEH: AR Joat
B2 At 1-83. ]

Wu YR, 2000. Fauna Sinica. Insecta: Volume 20, Hymenoptera:
Melittidae Apidae. Beijing: Science Press. 1-443. [Z3HE4], 2000.
TEIYE. BERWN: BT, R R B
Jent: Bl 1-443 ]

Xia JP, Chen JY, Deng XZ, 2010. Dicussion on current situation and
importance of pollination insects of Camellia oleifera Abel. in
the future. Hubei Forestry Science and Technology, 2010(4):
61-63. [BLEIM, BRaTT, M, 2010. IAALHR R RATTE 8
RE /IR ESFN. WAL RIY, 2010(4): 61-63.]

Xu AK, Lu HH, Yan Q, Hu F, Li HY, Zhang H, Zhou ZY, Huang
DY, 2021. Primary exploration on pollinating solution of Camellia
oleifera. Journal of Chongqing Normal University (Natural
Science), 38(6): 129-136. [TREHE, BV, 2175, #, 24
Yo, KK, R, EHOT, 2021, AR VIR, &
PRI K24 (H 2R L R), 38(6): 129-136.]

You P, Li HH, 2006. Species richness and diversity of moth
communities in Tianjin wetlands; implications for environmental
management. Acta Ecologica Sinica, 26(3): 629-637. [JLF, 2=
JA, 2006, KHHTHUEE 5 EERZAEE L HFREHTN. 4
AR, 26(3): 629-637.]

Zhang HP, Li ZW, Zhang Y, 2017. Composition and similarities of
insect community in different Jujube regions. Journal of Yunnan
Agricultural University (Natural Science), 32(5): 762—773. [3k4&
E, 2530, kAR, 2017, AR B RO 2 IR AR (I 2y
Br. ZERAL R 2R (A ARFE), 32(5): 762-773.]

Zhang LW, Wang LW, 2021. Prospect and development status of
Camellia oleifera industry in China. China Oils and Fats, 46(6):
6-27. [BKLfh, FILL, 2021, FEMZAS MK RIVIRS R
. JEHAE, 46(6): 6-27.]

Zhu CQ, 1999. Insect Fauna of Henan. Coleoptera (1). Zhengzhou:
Henan Science and Technology Press. 1-414. [#L1K1E, 1999. jif
R AGE. B E (). FBM: R RREROR L. 1-414.]

Zhuang RL, 1998. Camellia oleifera in China. Beijing: China
Forestry Publishing House. 1-366. [JEXmtk, 1998. Hi[E1HZK.
Jent: pERll R 1-366.]



