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Study on the Spatial Differentiation and Driving Force of

Anoplophora glabripennis in North China

LIU Deging'? ZHANG Tianyuan® ZHANG Xiaoli*? ZONG Shixiang® HUANG Jixial2
(1. The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing
Forestry University, Beijing 100083, China
2. Precision Forestry Key Laboratory of Beijing, Beijing Forestry University, Beijing 100083,
China
3. State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal
University, Beijing 100875, China)

Abstract: Anoplophora glabripennis is widely distributed in China as the main pest of forest trees,
and the distribution area is constantly expanding. It is important to study the spatial correlation of
insect infestation and analyze the factors that affect its distribution. Using Geodetector, we
analyzed the effects of environmental factors on the Anoplophora glabripennis disaster. The
results showed that the most seriously damaged areas were in the northern part of Shanxi Province,
while the incidence rates in Henan, Shandong, and southern Hebei were relatively low. The main

meteorological factors affecting the spatial distribution of the incidence rate were precipitation and
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temperature, and the main social and economic factors were population and regional GDP. The
effect of temperature on the value of the first and second industries was significantly different
from that of other factors. Economic development has a significant positive effect on the control
of local insect pests. The interaction detection shows that the combination of any two variables
can explain the spatial heterogeneity of Anoplophora glabripennis disaster more effectively. The
interpretation ability of incidence rate increased significantly after interaction between
precipitation and control rate.

Key words: Anoplophora glabripennis; spatial stratified heterogeneity; geodetector; spatial
autocorrelation
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Fig.1 Determinants of incidence rates of Anoplophora glabripennis and their proxies
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Fig. 2 The principle of geographical detector
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Fig.3 Spatial distribution of the incidence rate and natural socio-economic indicators
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Tab.1 Descriptive statistics of the incidence rate and natural socio-economic indicators
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Tab.2 Global Moran’s I and significance test results
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Fig.4 LISA diagram of incidence rate and influencing factors
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Tab.3 Results of risk detection
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Tab.4 Significance difference between different influencing factors on incidence rate
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Tab.5 Interaction between two factors affecting disaster incidence
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NDVI 0.28 026 036 026 027 035 0.45 0.33 0.42 050  0.20

4 T

AW 5T AR S R T IR DN 5 AT 7R IR 45 A — g B1030320 g R A8 K
% TR A AR TR bR, A Re e L SR AE KR E, T HAER N O6)E B R A
PRI ML X 50, sif == i e R W], R R BRI 744 CHR%IET,
G T K S I R B Bk D e RI0ST82L 1 AW g0 H A B R A fE IR X [ A 1Y)
RURAE 3.9°CUL L, FEIRE 44.9%0L o 1K 5K F0 A USRI HH (1 45 R OR B — B 44
SPISIRAE 4.49~6.27°CiXx— X [A] . PRV EIA R 475 mm LGRS, KRR RFFER R K
A FEMEY SO RS TR e EH . ER R PR AR FHE R R IR A1
BSOS, — BEEE T B, JEHAE—EEE A (0.3~1.8m/s) KU 38 X H
TRAERY B, X RAAKIER FARRRIEE R . AR, KA 1.8m/s LTk
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WREE, &T 1.8m/s WL T-3EA RERE, M SEEBEE 7°CE kAR EZHRAD, WiHX
JA AR AR B ) %A L SR AL T — 58 HIVE L Y

BT, HiX GDP KFEARMHLIX IR Zmr, H— P AR Mol 25 U1k 5%
PSSR EE R L, 25— AEMRT 81270 2 P WAHMK T 3 12 eI X Je g B R4 K
Wk TR s N DV EUE D B X P35 5 93 28 SR st v, AT A THD e IR 12 1 [X 4 2= 8 5% R e /K~ 4¢
K. MELTFRBAT R, KRG IEHIE 2% LN . NNEEXTEE R K E
ISR BB RITE o R ERIR I,  Biia R Rk 5 R AR ER 1 i, P EIRS| T
0.37. USRI B 4B 6 F KT 86%I A # . i/ . H AT A B 78 A R U R0,
ESEA MR R Gu . FRRA SRS R AR IR 7485 B /KP4 m 110 H X IR 52 56 % 10.09% .
Tk Z TR & BRI X 52 5 Ze i i, TIA 83.19%, 1] WLBT v Za 8 vy ) X 3k i 32
BEFEK . AR5 3T S 8O0 R BRI E . IRERINTT 20 TR Z PR, WAz
REFE 2R G R R B B R AL, FEGGINSE . XD BRI, 4
FRABERR D, R, FACH AT T REMEAR . NDVI (1 XU FR00 25 5L 15 IR AE 4 7
m L KPR XA 5 Z B R EFE T 28 BNk, SR B RAMIRAES itk
JEAKCF SRALFERE . 8 HE B A FE R A H R NS B R B, M X &R R R KT
AR BRI HRUE s i R ) R B — B KK

H5HETCA WAL, A SCHTEREm 7 A8 BAE R A THA T # 5RER . AAE BRI
SERKRE, FEOGEE R R v E T R R & R R T B & A L, R
FRREFIASIE AT e . W FC 3R BH, 24P I R v R 3 R FH s 6 R 0 2 A R 7 Atk
WA B BRI B AL FAE G fRRE D AR R R B W R 7, XD U IR T A2
MNAEILFENTF o [, A0 R IR 73 520 R 7% A 2 5 0 52 DU Bl 2 I A5 95 . BRI
AP RUREEIE T 1R 2 B AR BEAAOR UL e — B FR bR Ta Bl N, (HURTERRE I IX R Py,
RIFRAAEFAR, Eean FRSIR X R 5N 4.49~4.67°C 6.16~6.27°CH -1 99 R H Eb ik
£rh, s E) 50% A A, XA X E [AIRR AR ELER /DN, (HAE 4.67~6.16°CIX — X 1] 4 &
BHHA 6%, KAtk ehn. NDVIE. B77a R E I T 224 .

5 ZEWiE

PArp 7 i 1X 666 A B T IR SRAEAR S REA, B 5B 1R B R RO A R i
PRI AR 04, 2 Ja R P BE RN &% 1 J7 5 0 W 06 I8 2 R A K00 23 225 18] 73 A1 [ e i [A]
o SRR, RWFANPACEIX RIOyE-mRE, RGOV HE; FILR, ZREE
2 ML -IRRER LR . BRI RS RRY], Tk A G 2 2 5 RER DR 2R
R FRHA — TE B . KA R IR TR, 22 BF IR R N ORI X A 7= E PR A
REREIB R, B ARUR I 2R vh R R R AT 2 UL RE 8 B AR SO 38 o MRV ERI 4 45
KFE R RE R, EAXHRR . FOKZ M, SURERA K F AR KA A
A% . GDP By X A 5t R R DU, D6 B R AR K T R AL A B 4ERFAEAI
Ko SR BRI I 1 It FT DA SRR KA - AE 3 BT 2 BRI SR By ik 1 S A AR ki L
BRI S E R HEAERH, RIAIRER ARG B R A TG ] LU R /7. A
DXRTAR 5 A 2R R AN S 22 B A SR ABRAR AR TN A 't J8 22 R 2B A 1

2 %F X

[1] EFEUK 3 LA H A FIXDER 2R A IBHAESARBE D], MR A bl K 5,2017.
WANG Jiabing. Control technology of three nuisanceless insecticides on Anoplophora glabripennis[D].

Harbin: Northeast Forestry University, 2017.

11



YAN Junjie. Research on distribution of basicosta whitespotted longicorn in Eastern China [J]. Journal of
North-Eastern Forestry College,1985(1): 62-69.

[3]1 EENI. A EYHEE R RAES RIAEX R F[D]. WA/RIE: ZRILML K, 2004,

WANG Zhigang. Study on the occurrence dynamics of Anoplophora glabripennis(Coleoptera: Cerambycidae)
and its control measures [D]. Harbin: Northeast Forestry University, 2004.

[4] BRAL2z R R R AR R ER G BIA [I]. 22 Bukkolk, 2008(1): 53.

CHEN Lixue. The occurrence regularity and comprehensive control of poplar longhorn beetle [J]. Anhui
Forestry, 2008(1): 53.

[5] A PR, 3wy, ot REHW KA AN B, W& REEN]. BRI, 2000(2): 116-122.
LUO Youging, HUANG lJingfang, LI Jianguang. The main achievements, problems and prospects of the
research on poplar longhorn beetle in China [J]. Insect knowledge, 2000(2): 116-122.

[6] FBk, DEW, K, & RAMEGEEER. S EAEY LS AR LS R[] B3R, 2006(4):
433-438.

ZHOU Lin, MA Zhiging, FENG Gang, et al. Research and application of longhorn beetle sex pheromone,
attracting plants and botanical attractants [J]. Insect knowledge, 2006(4): 433-438.

[7] &Hak. JeJg B RFHTFEfE 2R & PCR $ e B ARMBF 7T [D]. M A M H Mol k4,2004.

AN Yulin. Sino-America joint study on genetic varieties and PCR identification of Anoplophora
glabripennis[D]. Nanjing: Nanjing Forestry University, 2004.

[8] £, sivwds, EEW]. WEEETGEERAFEFEI AR LL] W5 Rk (E R F
22i), 2016, 37(1): 87-96.

WANG Zhe, YUAN Keying, WANG Ximing. Harmful situation and annual life history of Anoplophora
glauca in Baotou, Inner Mongolia [J]. Journal of Inner Mongolia Agricultural University(Natural Science
Edition), 2016, 37(1): 87-96.

[0] =g, RAALE, ESCE, & J6R B RARERIRER[]. HEK S8R, 2016, 32(25): 96-101.

GAO Yu, ZHAO Hongying, YU Wenjing, et al. The quarantine and inspection technology of Anoplophora
glauca [J]. Chinese Agricultural Science Bulletin, 2016, 32(25): 96-101.

[10] ER#ah, BUEET, EWZF, 55 OWRERPRAEWNHR KB, BerisflkRHy, 1996(4): 45-49.

LANG Xingru, WEI Jianing, DONG Lifen, et al. Study on the forecast of the occurrence period of
Anoplophora glabripennis [J]. Shaanxi Forestry Science and Technology, 1996(4): 45-49.

[11] KAPPEL AP, TROTTER R T, KEENA M A, et al. Mapping of the Asian longhorned beetle’s time to maturity
and risk to invasion at contiguous United States extent[J]. Biological Invasions, 2017, 19(7): 1999-2013.

[12] SHATZ A J, ROGAN J, SANGERMANO F, et al. Characterizing the potential distribution of the invasive
Asian longhorned beetle (Anoplophora glabripennis) in Worcester County, Massachusetts[J]. Applied
Geography, 2013, 45: 259-268.

[13] SHATZ A J, ROGAN J, SANGERMANO F, et al. Modeling the risk of spread and establishment for Asian
longhorned beetle (Anoplophora glabripennis) in Massachusetts from 2008-2009[J]. Geocarto International,
2016, 31(8): 813-831.

[14] x4 75, 80 H 3%, 80 H 35, &5 0 W AR O6 R B R A BCE 4 AT B2 BB 7 4 B [0 A 52l AR L B
14,2012,38(4):60-61+64.

LIU Yuefang, WEI Guoling, WEI Guoying, et al. Influencing factors of quantity distribution of Anoplophora
glabripennis in  poplar forest [J]. Journal of Inner Mongolia Forestry Science &
Technology,2012,38(4):60-61,64.

[15] SBAKH. R DOER R RA AR SBRHOR ] LR S E B @UREE ), 2010(10): 66-68.

GUO Qiuyue. Occurrence and control techniques of Anoplophora glabripennis in Tianjin area [J]. Modern

12



Landscape Architecture, 2010(10): 66-68.

[16] HERARD F, CIAMPITTI M, MASPERO M, et al. Anoplophora species in Europe: infestations and
management processes 1[J]. EPPO Bulletin, 2006, 36(3): 470-474.

[17] BARLOW L A, CECILE J, BAUCH C T, et al. Modelling interactions between forest pest invasions and
human decisions regarding firewood transport restrictions[J]. PloS one, 2014, 9(4): e90511.

[18] BROWN N, VAN DEN BOSCH F, PARNELL S, et al. Integrating regulatory surveys and citizen science to
map outbreaks of forest diseases: acute oak decline in England and Wales[J]. Proceedings of the Royal
Society B: Biological Sciences, 2017, 284(1859): 20170547.

[19] HOSTETLER A E, ROGAN J, MARTIN D, et al. Characterizing tree canopy loss using multi-source GIS
data in Central Massachusetts, USA[J]. Remote Sensing Letters, 2013, 4(12): 1137-1146.

[20] IR, &KH, BTR, . HIOGE B ORE SRS JOs R T 7L []]. AR, 1998, 18(3): 47-55.
WEN Junbao, LI Youchang, XIA Naibin, et al. Study on the diffusion patterns of adult amphitheater in
populus sylvestris [J]. Acta Ecologica Sinica, 1998, 18(3): 47-55.

[21] HULL-SANDERS H, PEPPER E, DAVIS K, et al. Description of an establishment event by the invasive
Asian longhorned beetle (Anoplophora glabripennis) in a suburban landscape in the northeastern United
States[J]. PLoS One, 2017, 12(7): e0181655.

[22] &30, L. D6 BRI R Bk @k, 2016, 32(10): 114-119.

YU Wenjing, ZHAO Hongying. Research progress on the prevention and control technology of Astragalus
glabra [J]. Chinese Agricultural Science Bulletin, 2016, 32(10): 114-119.

[23] E2hi, FRmdR. HhERERIES: R FE 5 R EA[]]. Hhal 224k, 2017, 72(1): 116-134.

WANG lJinfeng, XU Chengdong. Geodetector: principles and prospects [J]. Acta Geographica Sinica, 2017,
72(1): 116-134.

[24] # K 9, 7k o SR HE R SR NI AT, 3 065 . 6 T b BRI 23 19 LUy XA A 77 18 70 $8 A8 TE R 72 [3] A L AL 2
1#,2019,50(7):267-274.

YANG Yongxia, ZHANG Han, GUO Yaping, et al. Correction of Crop Production Potential Index in
Mountainous Area Based on Geodetector[J]. Transactions of the Chinese Society for Agricultural Machinery,
2019, 50(7): 267-274.

[25] HUANG J, QU B, FANG G, et al. The drivers of the Asian longhorned beetle disaster show significant spatial
heterogeneity[J]. Ecological Indicators, 2020, 117: 106680.

[26] 4 5 Ik 52 X8, A5 L AR AR P 22 D RE RS B B i I 25K SR 23 [9] A UG 2 41, 2021,52(3):265-274.
LU Chang, GENG Hao, LIU Rui, et al. Spatial-temporal Pattern Analysis of Cultivated Land
Multi-functional Coupling Coordination Degree in Shandong Province[J]. Transactions of the Chinese
Society for Agricultural Machinery, 2021,52(3):265-274.

[27] EiEHE. FT GIS B ETTESMMM]. Jbst: FS5EIF1H, 2009: 205-232.

[28] ZEfEus, BKHE, MRAR, 55, SAMCBEA PN 07 0] 4 S R R4 ). s 224, 2017, 72(1):
148-160.

LI Jiaming, LU Dadao, XU Chengdong, et al. The spatial differentiation and changes of the population on
both sides of the Hu Huanyong line [J]. Acta Geographica Sinica, 2017, 72(1): 148-160. (in Chinese)

[29] Huang J X., Wang J F., Bo Y C., et al. Identification of health risks of hand, foot and mouth disease in China
using the geographical detector techinque. Int.J.Environ.Res.Public Health
2014,11.doi:10.3390/ijerph110303407.

[30] JGkh. MARIETOGE R R KA FEREGTT[D]. MR BIEILKY, 2010.

GUAN Zhe. Investigation on the hazards of Long-shoulder beetles in Harbin City[D]. Harbin: Heilongjiang
University, 2010.

13


Administrator
高亮


[31] STRAW N A, TILBURY C, FIELDING N J, et al. Timing and duration of the life cycle of Asian longhorn
beetle Anoplophora glabripennis (Coleoptera: Cerambycidae) in southern England[J]. Agricultural and Forest
Entomology, 2015, 17(4): 400-411.

[32] KEENA M A, MOORE P M. Effects of temperature on Anoplophora glabripennis (Coleoptera: Cerambycidae)
larvae and pupae[J]. Environmental Entomology, 2010, 39(4): 1323-1335.

[33] XU#EF5. WAt Kb mt i XA 8 2 R 2R F1 S K410 2 K& b7 76 SRS [J]. = BUR kR4, 2009,
37(14): 6485-6487,6624.

LIU Huifang. Investigation and control strategy of Achaeus sylvestris and Ceratophyllum sibiricum in Hebei
province and Beijing districts [J]. Journal of Anhui Agricultural Sciences, 2009, 37(14): 6485-6487,6624.

[34] CIAMPITTI M, CAVAGNA B. Public awareness: a useful tool for the early detection and a successful
eradication of the longhorned beetles A noplophora chinensis and A. glabripennis[J]. EPPO Bulletin, 2014,
44(2): 248-250.

14



