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Abstract: Myllocerinus aurolineatus is an important Coleoptera pest on tea trees. In recent
years, it has occurred widely in major tea areas in China and broke out in some areas. This
study collected and sorted out the distribution point data of M. aurolineatus in China,
predicted its potential suitable area under the current and future climate change scenarios in
China by using MaxEnt model, and determined the dominant environmental variables
affecting its potential distribution. The results showed that the average AUC of 10 repeated
runs of the model was 0.923 and the standard deviation was 0.007, and the prediction effect
was very good. Under the current climate conditions, the potential suitable areas of M.
aurolineatus were mainly concentrated in most areas of East China, central China, South
China and southwest China, with a total suitable area of 2.4718 million km? respectively.
Under the future climate scenario, the total suitable area will gradually increase, and the
boundary of the suitable area will continue to expand to the north along the current suitable
area, and the northernmost will spread to Jilin Province, in SSP5 85 scenario from 2061 to
2080, the total suitable area reaches the maximum of 2.5559 million km?, accounting for
26.62% of the total area of China. The dominant environment variable affecting the
distribution of potential suitable areas of M. aurolineatus are the precipitation of the driest
month, the annual precipitation, the min temperature of the coldest month, and the
isothermality. Therefore, the study on the changes of potential suitable areas of M.
aurolineatus under current and future climate scenarios can provide scientific guidance for
its monitoring and early warning, and effectively prevent its large-scale spread from causing
greater harm.
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KNSR H Myllocerinus aurolineatus Voss #& 7% [l BB [ M EE R 2 —, HHEREM™
H, PTG . RIMSERH XRIWARH . MR RADBRP, BERY, MgREH
&, IBMIEGIR. e SEFSE, LB H Coleoptera £ H £l Curculionidae NHEL R
J& Myllocerinus. | iZARTRESFHRX, LA, Wi Lo, 228 Wivl. Y. 48
B TR THMSESES (. AR RAENER™E; 7 EHEYEELEN Camellia
sinensis, WEFEILE Camellia japonica M1 Citrus reticulata Blanco~ %4 Pyrus spp.~ Bk Prunus
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& CEUIRRSE, 2003; FMGEFS, 2018; REM, 2018). FEFAIZRH 1 FEKAE 1M, Mdik
A3 A FR-9 A BA), s 4 AR -6 H, SR, FEEFESRTFXNER
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Fr ik 61~185d, BUEEN 1150~3 344.2 mm?/3k, HpdHdr 5 & E S W8 % EH
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FINEEER S 70 bl 2 e 72, ELE G A o (Rt R, 2005); 2020 1824 2 45T
QR RATTIE 152 km?, T R R 76.0% MRlEE, 2021D).

H BT A INSCR I 70 3 B PR TR RHE GR5%, 20135 FMBEFS, 2018; R EKMN,
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models, SDMs) EZAKAEYIFIIAT /3 A 5 B IA T AL S H, @i ia PR (45 M ik
R R AR, ML T 4 3R R ARG T, ARAF I W T £ HL B 52 A6 (De Meyer et



al., 2010; Guisanetal., 2013), W1 CLIMEX %Y, 425467 FF 0 # AL (Ecological niche
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Fig. 1 The geographical distribution of Myllocerinus aurolineatus
KRR T [ SN2 1 BRAE SR A v b AR 55 0 3t R R 1y GS (2020) 4372 S ARAEHL I HI4E, JRIE T IE . Note: The
map was based on the standard map with drawing No. GS (2020) 4372 downloaded from the standard map service website of the
Ministry of natural resources, and the base map has not been modified.
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biol~biol9, WIHFFIIR . BRGR 2% H ¥ME . BRR 2 5 00 2 L AE « IR 7 2 |
RAHA O EE i &A A ORIGE. FiRENEE. ZBFFHEE. & TFFYR
B mIEFPFHRE. AT VPWIRE. FFHEKE. BBAMEKE. &THHh
Pk, BEKET T 2. RIBERKE. X TEEKE. RERFPFYEKE. &4
PR FKE. HEH S ST (Shared socioeconomic pathways, SSPs) AU &
TREAREFAFRESBEZHN KRR, BEEGHSEV . T HUR SR 250 S EA2 1L
sz, S5ACKRIKEZ RIS (Representative concentration pathways, RCPs) # Lt GE 4% &
A THI ) 48 38 R R B HE R ¢ Je 15 0 (van Vuuren et al., 2012). AHf 583 FH 58 /S Ik 45 Bk
#4445 3 B 37t &I ( Coupled model intercomparison project 6, CMIP6)# BCC_CSM2 MR
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AR B R AT BEARLEAR G ME S P B EALR MR, i SRS HUE T E R, A
BRI R 2, TN S AN AR B AT BT CRECTESE, 2014). E %R
HI MaxEnt £ ] UIE SR 19 MR TTIRE, FFABRoTIR AN T 0.8 AR, Hiz
Fi SPSS A% BTk % KT 0.8 (1748 & HEAT Pearson G HT, # PN AR R AH X &
#r>0.8, WEHITTERARE K ZEH T EEEA 5 (Yang et al., 2013). X 19 M6
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Table 1 Correlation analysis of environmental variables of Myllocerinus aurolineatus

bio2 bio3 Bio6 Bio8 biol0 biol2 biol4
bio2 1
bio3 0.650 1
Bio6 -0.181 0.445 1
Bio8 0.039 -0.094 0.006 1
biol0 -0.159 -0.383 0.289 0.371 1
biol2 -0.093 0.143 0.522 -0.385 0.287 1
biol4 -0.268 -0.287 0.267 -0.351 -0.546 0.748 1

iE: bio2, BRAIREAMME: bio3, BAHRESFREL: bios, W HAMRIKHE: bio8, EZFTHEEL: biolo,
IR ZE T E ; biol2, HTHFEK; biold, T H i FE/KE . Note: bio2, Monthly diurnal range; bio3, Isothermality;
bio6, Min temperature of the coldest month; bio8, Mean temperature of wettest quarter; biol0, Mean temperature of the
warmest quarter; biol2, Annual precipitation; biol4, Precipitation of the driest month.
1.3 b [E 3R kiR

BT E Pt FH P AR T v R A e B WA S5 R 2 s 0 Chattp://wwweresde.cn) 2015
e E R JATEBOL S EGE . F ES  GS (2020) 4372 5.

1.4 MaxEnt {88 S HIGE

B AT GG 43 A 5 FIR Ik 5 A B AR & 5 N MaxEnt B8, 5 8 Moreno %5
(Moreno et al., 2011) HIWFF FiE R E MaxEnt #5845 5. BENLIEE 75% )0 Ah S AE
RN, FT 25% 0 50 A SAE MR ; Ak T UEFN & H B T R ALE Do

jackknife to measure variable importance. %l i i i & Create response curves. il /f il



I B Make picture of predictions; HFE & Iz4T 10 X, EEISITMNEFE Subsample, 4553
i th A% i 4 Logistic B, HORIERIREBBE 5000 K, HRSHCRHIBOINE .

KH 2R F TAEEE #h 28 (Receiver operating characteristic curve, ROC) I [ AR,
Bl AUC ff (Area under curve, AUC) ¥ W4 K P AU 45 SR . AUC H LA
TWHA 0~1, BTN AR R (0.0~0.6) % (0.6~0.7). — % (0.7~0.8). &
I (0.8~0.9). dE#1F (0.9~1.0) (Pearce and Boyce, 2006). HT AUC 15 A5 R E K
S, AT LT R B (A B N & W (De Meyer et al., 2010). AUC {H#% K, % ] MaxEnt
LAY ) 2% SR A
1.5 YR BEEFRX S

FIH ArcGIS # A% MaxEnt 121743 2| 1 ASCII k% R OCHF AT T AL AL 3], B4kl
AR A% 2R . TR 1R 1) 67 A 40 005 % MaxEnt #558035 47 45 AT 026, R R
FA R 3 A X K1) 43 9 AR 3 2R 1X(0.00~0.08) L fIKIE A2 X (0.08~0.23)  HidE A2 X (0.23~0.46)

EIEAX (0.46~1.00) 4 ML (5KE, 2020).

2 FRGSHR
2.1 MaxEnt #2 8! UM B TN

ROC £ 73 45 R R WI R R 10 IRE F i 1713 AUC fH 4 0.923, brifE %
290.007 (B 2). AUC {H3z KT RENLTMIAE 0.5, F &R 2 I A EH 4, 159 MaxEnt
T8 TR SF 2 W S0 G RV E 43 A1 DX () T 200 R AR 4
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Fig. 2 ROC test based on MaxEnt model prediction
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Fig. 3 Knife cutting test of the importance of environmental variables of Myllocerinus aurolineatus
23 MEEXSHETE
H A [ R 55 78 8 0f 2% TN 50 % RV 7E 29 A1 (0 DTk o % o 4 B BE AT A, T T M PR
KE (biold). FFIREKE (biol2) MEA H &R (bio6) TTEAZ &K, HITHk
N 67.9% 19.1%M 4.0%, RitTTEREIL 87.4% (K 2). B EEMA T =K
Ay R N B 4 BRI (bio6) AP FEKE (biol2) MERIR %5 F IR Z Wil
(bio3), BEMLA A B E M 73 5N 40.6% 30.3%A01 8.4%, ZitiL®] 79.3% (£ 2), £



W0 2R N S0 AR B 40 AT (KRG B K . 2R b, S5 SRR WIS MR 5 W0 40 1 H B TR & A X
AN ESHERRERTAMEKE. FPHEKE. RAARKE. BRIEZS
R 2 LU AR

K2 EMEWARBRSANAELEARETRERERE
Table 2 Percent contribution of environmental variables and the permutation importance affecting the

distribution of Myllocerinus aurolineatus

A THRA T HE (%) BHHEIEE (%)
Variable Percent contribution Permutation importance
biol4 67.9 1.6

biol2 19.1 30.3

bio6 4.0 40.6

bio8 34 7.6

bio3 2.8 8.4

biol0 1.7 3.4

bio2 1.1 8.0

i biold, T AMFEKE,: biol2, FFIIMEK,: bio6, R AMRALE: bios, RiBFTIHIEEE: biold, HIEFET
VIR TE; bio3, BREZESERZENAM; bio2, BRILZE A . Note: biold, Precipitation of the driest month; biol2,
Annual precipitation; bio6, Min temperature of the coldest month; bio8, Mean temperature of wettest Quarter; biol0,
Mean temperature of the warmest quarter; bio3, Isothermality; bio2, Monthly diurnal range.

AR PR 55 A B0 AR WM SR W O A X T R o BB Y e i & (B 4), &%
Alexander 55 (2013) XA EMER B VEFIARAE, DONAFIEMERAE 0.265 DL A &A1Y
FhAEAF o BT H I B K 5 0E 2B 2 A Y6 & -20~74 mm,  HOEEN 28 mm (K] 4-A); 4
S35 [ K B 3 AR YE L2 620~4 700 mm, HEEN 3 450 mm (B 4-B); A H &K

AR E-7~26C, OGN 14°C (K 4-C); BRIRZ 54 1R 2 HAH R & A4 v
& 14~38°C, 14~17CYEENFEMF R K (K 4-D).
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Fig. 4 Response curve of environmental variables to the prediction probability contribution values of the
suitable region of Myllocerinus aurolineatus
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Fig. 5 Suitable regions and levels of Myllocerinus aurolineatus in China

T AT S 0 FEAE SRR o b PR IR 55 Il T R S0 GS (2020) 4372 5 AL EIHIE, R IEITEE L. Note: The
map was based on the standard map with drawing No. GS (2020) 4372 downloaded from the standard map service website of the
Ministry of natural resources, and the base map has not been modified.
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Fig. 6 The suitable area of MaxEnt model prediction Myllocerinus aurolineatus in China under different

climate change scenarios
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Fig. 7 Distribution of Myllocerinus aurolineatus in suitable regions of China under different climate
change scenarios

VE: A, 2041-2060 4 SSP2_45; B, 2041-2060 4 SSP5_85; C, 2061-2080 £F SSP2_45; D, 2061-2080 4
SSP5_85. 1% I3 T [E Z M £y A5 2 J5 o vh: b JIR 4% D99 s > 48 1) #F 15 GS (2020) 4372 5[ A i 1 1
fE, JEETEE. Note: A, 2041-2060 under climate scenarios SSP2_45; B, 2041-2060 under climate scenarios
SSP5_85; C, 2061-2080 under climate scenarios SSP2_45; D, 2061-2080 under climate scenarios SSP5_85. The
map was based on the standard map with drawing No. GS (2020) 4372 downloaded from the standard map service
website of the Ministry of natural resources, and the base map has not been modified.
3 g5t

AHFFEARHE 2R SR W A 0 A R B S5 AT DU SR B A AN [/ SR R T
(A, B B RS MaxEnt % A8 o [ A 785 78 3 B 70 A7 X AT B3 Tl . i
MAEEVFM 45 R B R BN R FEEIZAT 10 IKF AUC KT 0.9, trifEE/NT
0.007, AL PERCR AR T 4F, Tl 45 R 5 A I SCH F I S BR 4 A X80 1

HHIA A S ok %6 Je B E BE S vl 50, & T H W K ETTIRE A 67.9% i3
e G B B AN 40.6%, X AR ITSUR I 20 A FE W iR . RN SUR W) AR AR
TR AR KR TR, AT AW AR I, ZRENSCR H A R i 4 L R
HUIRR, WEBE, HRBE, RZWEIR (EXRE, 1988). AR, &AEH
B AR AE-7~26 C YLl N, 2R AN S5 A7 AE L2 e P2 A0 T o i hn . 5 A AT 0 45
WHRF. ISR A RO g, o #0475 72 5 bl R 3 b, g A 6 T 1) 55 Tl = 338 7 )
T AN S0 5 G0 1R Ak Je ) s A 1) AR KOR A, DR I T A AL I e R e — A Bl i



HORA (PhREFS, 2018), B SCIESE (2014) BFFLRIL, 4PHTHX FEL R H Curculio
davidi ) HUE B AE LR E I EE N A, (H 6. 7 H W EECKE R IE T R,
72 ON AR R, AR RO R R AR AR R (HEKE I A BT R
B PECHBCE D . AT S AT T B K R R 2k R 2RISR A A
AT 0 & -20~74 mm, FE/K R 28 mm NAETEMER SUR R, 5 SR PR F
KRN K e AR BSOS, 2014).,

MFT AR ST RIS AL R B S AR KRR R AR B, B
PO R X, SE AR X T AR 247.18 45 km?, (5o ER AR 25.75% . AR SR AR S
SNEA XV A AR TE R S Yk, Kl TR, Z R X Oy AR E A X
BRI R I H ARG A X . TR 1 T AR RS HEBE S AN S BURE &, kT
BEMMEK (FEERE, 20160, W2 T RWA LT ERKKE FTH MBS, Hint
WA MU AR N DR R A S T R R BOHOE AR AR B T CRIEME4E, 2017). B
#RAE (20200 A MaxEnt 5888 T 24 5 A0 A SR A% 254 T 3L 4 0T Rhopalosiphum
oxyacanthae T 1 [ [V TR G AR X, R I Bl A 4 3R 000k 738 1 3 20 24 5 00 3 A X [ 1) R
LBy, REAEX RIS, 5ARTERAM. KK SSP5_85 A fElE
SN, RUNSUR W il AR X AR R ME 2D, SSPS5_85 1 & & LA A AR A T2 1 v HE
B AR, R E R KT R G SR RS, S IILRIERES, EEHEER
I 35°CLL ERpERm K (DA RMZESZ, 2014), MAANSIR F R AE 30°CLL L
R I RS, A A AE (PhRESY, 2018), AT AE A EE A X KR e > 1 E R
(Rl o R SRS AR A 5L T RS TSR T /& A X T A 2B K3, R pk 4% (2020)
TN K % U Ectropis grisescens 41 & A R AE 8 () FEI&E A2 X 40 A1, R & A& X T
RERINES B EX A s), 5 TR I SUR W E AR SR U5 R 50T 2L
FAHME . W RAWA RPN EESF EMZ —, KRB %E (2019 FRRM, +
Bl 2 R R AU AR RS B R B AT X I s 2 W E K, LR, R, Bepa. Y|
G IRE H AT XY K AU IUR KR ISR W A& A X i vh . B, o
AL R TR Y k. RPERKMEBUE R T, KWARFMREE
K5 T LA AR S — B, B 3R 0 A7 E D S TR SR AL T B AR

FE SRR e Ak F AR fE v, NARIE RIS R AR AL FR R B F Rt DL

S R 45 A2 A OO0 HEAT B, 58 R I T i I T R B AL (Ph RS
MR SRR, 2009). ZRAVSCE I H N, 4l JURTIE 78 b i AR, 7E 4 SR i 30 1 %



WA B 1, AR CsRE F e c s ], drA I TE TR B T oaRmiac R WAl
B 2% i A R AR O B B S R W R, BN aRAE S, B KRB . R
PREAESRGH R, SCEREERHEE, Ry FEEDEZ R, RESRENH R
BRE), BRRG AP, SARALLR . MENR. EWBR. LEBRS 2 E
i, MOUr R a g A SR, RIS 2 AR E R (BHR, 2010 FE&
ZE%, 2017,

AW FUEE T IUA 53 A s B PR BB, X 2 R A SR AU ST AR WAL G S
FEIE AR DXCHEAT T, FF BRI 52 e L8 7 MO B8 0 A 1) 2 A R+, IR 1
FARS& PR R, 5 M0 P 7 b 35 90 A7 1) P o TR 3 T B2 KM 0 g AN 3K 48, 20185
Raghavan et al., 2021), {HY)F0 73 A 2553 1) 18 B 5 75 A& B 0 55 DR 3 0 5 A R 1~ 3% [A) 4 A
POE s AT I BN TSR &, (HESCFRY A AR S, HSURIE G T
%, 2014). ¥4k (Thakur and Chawla, 2019). HIERM (%, 2015) DL LY F
W A0 FAE A (Alaniz et al., 2018) %5 [F] £ £ Xt ¥R f1 78 76 40 A = AL R0, 5 RE 5l
N Z P B2 e [R5 K 48 49 T &5 SR S I HE A . AR Sk B 24 ET 1970-2000 A DL KR SR
2041-2060 A1 2061-2080 4 1 19 A4 M A2 5 34 SR Y5 Tt 7 e Bodls 22, sk T
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