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Thefirst systematic report of an introduced species,
Phoracantha semipunctatain Fabriciusin China,
and arisk analysisfor this pest
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(1. Guangdong Key Laboratory of Animal Conservation and Resource Utilization, Institute of Zoology, Guangdong Academy of

Sciences, Guangzhou 510260, China; 2. Guangdong Eco-Engineering Polytechnic, Guangzhou 510520, China)

Abstract [Aim] To report the presence of an introduced species Phoracantha semipunctata Fabricius in China, and
evaluate the risk posed by this species. [Methods] Manual investigation, flight intercept traps and Malaise traps were used to
collect insects in Eucalyptus forests of Guangdong Province. Identification was based on morphological characters. Risk level
was analyzed based on the risk assessment indicator system of invasive species in forest, grassland and wetland ecosystems
provided by the National Forestry and Grassland Administration. [Results] The introduced species P. semipunctata was
found to have colonized Guangzhou, Dongguan, Zhongshan and Shaoguan in Guangdong province, and its risk value (P) was
assessed as 0.87 in forest, grassland and wetland ecosystems, which is indicative of a low risk pest at present. [Conclusion]
P. semipunctata is a low risk pest in China and sporadically distributed at present, which required enhancement of monitoring
and studies on the biology, prevention and control.
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R Bk 4 W R Myrtaceae %)% Eucalyptus,
MIRAJE Angophora Fi<: 55 J& Corymbia fE%) 1
GiRR, R = KA Tz — o Rt A T
KA AN AR pE WAESE L AR HBIX, HETVE N Z
eI g | Rl 54 1 (Booth, 2013 ), FK[E R
TE 1890 4EMHFFIAT [ FhEA | =LA ar fhp Filr;
20 22 50 AEATFIRTET A AT PE b X KT AR
M, B RO A F 7 X (FR AR, 2002 ),
PR MO A E R (2019) 4iit, #E 2018
4, FRERA PR AR T A 8 546.74 J7 hm®. H
I, Fep IR e B ) T Fh . —, Tz 0
FH T2 4ORR M il 1 A4k, e geit, 2015 4F
R A 72 TR H 2 27 %K TR TAEAT , RS 7=l
M)A 3 000 /ZC ARTH (Xie et al.,
2017 )o JTARFNTT VU i TR AR A L T AR R K Y
20 (AR, &2EEMHEERPR 75%
I (Xieetal., 2017 ), Hrfr, J7ZRkA Fi i fR
#id 135 07 hm®, 528 RAERUY 13.3% (8
AhAE, 2016 ); | PEREA R T AURE 1L 303 J7 hm®
(=, 2023 ),

YRR E R ZE B T, AR A DG 1 e 35—
B RE . B, 3 E KA f 2
ALFEHEA FEATG . AR AL . R BCRG o i
PRI ASAE R . JHIAR )% Biston suppressaria Guenée,
1857 iAW Bl /)N Leptocybe invasa Fisher &
La Salle, 2004 4% % i Endoclyta signifier
Walker, 1856 55 W24, 2007; (L7485, 2008; #%
FUFAE, 2012; BAWIRAE, 2017; ¥, 2023; F
RAE, 2023 ), BRIMAR RMESN , D)1 3 R Aok
ANZPFN, R BARR R 1, JEAER, MR 3 Ff
& FE R R I 1Y AR 3 g 2 B, 430 R ket
' Trachymela sloanei Blackburn, 1896 ( Zhang
etal., 2020 ), T FHELK /N4 Ophelimus bipolaris
Chen & Yao, 2021 ( Chen et al., 2021 ) FIFiH
PEBR A Al /N O. maskelli Ashmead, 1900 ( 475k
UZ 55, 2023 )o AT DLAERGAR [ b s A R AR 75 | o
XAG FRA VT 2 F R REE AR

¥t K4 Phoracantha semipunctata Fabricius,
1775 J2—Ff 7™ F BRI AR R i 3 ol
RO ARBFZHEERN X SER, GEdE
PHAEEYSBF . 22 e, midl, BRUNAYPEBESE | Hhb

HEHL I, SEYPNISEE . VG DL P Y B B 45
M ( Drinkwater, 1975; Ivory, 1977; FAO, 1981;
Scriven et al., 1986; Hanks et al., 1995; Seaton
etal., 2015), I T ANFRREE YA FER . 15
PEAIEL2 (2007 ) W2 Mk dh RARYSErtE, 3,
Y O o R AR e, R AR R AR KA (B
FERIARIGEAE, 2015 ), (HAEREBFIE Z B O IR H B
AP EFAIERTC S o ABFFETE T TR L X5
b TCRH A R AR 2 S gk KA L, TR
IREEFIER A A R B T i R A Rk, HAE)™
T SRR X — i [ A LR A AR B B T e L)
Hghik (1. A-C), WY ATREC &M ER
R CRATASU ), VAR 3R RATET RE 241
WIXEAHFREEH.
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K BH / # 3 K 4 Phoracantha semipunctata
Fabricius, 1775, %@ A XIRE/IRA G5 .
S-C-41200000C-01-01,
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RA L fLBE ( Leica Microsystems (Switzerland)
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Bl BERFEERBE (M)
Fig.1 Habitat and damage of Phoracantha semipunctata (Guangzhou)

A: EEF’:; B: ﬁi%’ﬁ(, C: 4 A,
A: Habitat; B: Damage; C: Larva and tunnel.
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INC. ) FAK IR ADEKT CBRIINT K 3% 25 1
e A BR AW ) FHALIE E AE Wemacro 18 R 58
b H s S8 B, ffi ] Wemacro F1 Helicon
Remote (v. 3.9.10 M) PRI HEA T HE 4%
#l . 43248 1 Helicon Focus v. 8.1.1 H b7 %}
&M, BINJGBHHLE Photoshop CC 2022
E— B Ab 3, HHIVER IR
122 RESHHE KK R
RN b A 2 R G Ak AR AR RV DA 4
PR Z (http:/lyj.yanan. gov.cn/upload/lyj/2023/
07/06/202307061527486742.pdf ), i 4 Fil ey
e SCHR, A% o AR BAG A E B AR | 47 Hi s 4t

JRURS: | TR AR e AR I, L B T A B JE
TTREEHr . ARG Lk

PO, B M3 R AR PRI A5 g AR, IEXFF
FIFEFRIR Sy o Fohe , MG T 328 s A7 AU Al
{5 (P) mitss: P=YR-R-B-P-. Hh, P=
0.3P;1+0.3P)+0.2P,5+0.2P 4; P=4/B1 - Py -P3 - Py - ;
P;=Max(Ps1, P32, P33); P4=(P41+P4y+P43)/3

2 HREHH

21 BBRFHEWMERER

211 RBRE(FEMA I RFRIEH
#H Coleoptera Z & V.H Polyphaga MH &}
Chrysomeloidea K4-F} Cerambycidae K4 F}
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Cerambycinae #i;K4-J& Phoracantha, % HHC
PR REEARRA | KGR KA | BBEW R AR |
R R AR FIORBE I R A= 45 o AHI ST R FHRE AL (Fh
IF+JE 44 ) BAE IR RAAE N AT AR 4 o
212 WIBRERHMFSELE L. A, K
IS T AL A R A R S o S A R, S R
1/3 A EAARHI & EBES (K 2. A, B), ¥
FELREIRIE i B s fl A L A S B RE AR A 2T
FAf

&K 18-28 mm, SkuiH=L, ETAik; Sk
T 1f1 52 R[] 18] BE 24 54 &2 IR AE 75 11 S8 10—, Sk T0
T T ELAS KA DUDREDRES 221 555, A5 0 A HIR 5 ik A
Z A B RN BEh e IR T M5 A k4t
W, WTZT-#. BIRK, AT wit, A
B, WEEY, WmLsy., ffhe 2R
I, 11T, 4, KBS U AR,
000t 56 T 688, A1 T HABAY, 3-7 TomEh
— M E 5 A TR 1.0 2
12:12:12:12:1.1:1.0: 0.9: 0.8 : 1.0,
LIRS, wigmEM, HERKNIE; L5 =
e, BRI ZEE, KA R, m
WA ; T9AIL, T4, Kk, 4
S T RPN S ) L BRI, R
i I3, RKFIR JBE T IIRM, R
LN E

HIIE M 20 ey 0.8 155 MNZRYIE
T, AR Je b A — X 28 5 FemmiEL 4 Ry
P T X, Al XA R 2 5, 20 a1 [
FE B /N T 205 B . i R A L ) LR 1

2 BBEXREREAR
Fig. 2 Habitus of Phoracantha semipunctata
A: HHW; B: MEHIW,
A: Dorsal view; B: Ventral view.
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JE T (] R MR ARE , FE 2 Sk v R T B A
1) 0.8 5. J& M s Al 2 I EL A0 20 SRR, Z1 S
[ia) R 00 32 9 A 9% 4 5 A 240 JE IR Al 1Y
0.7 fi5; JERETI A4, 15 2R 2 5 )5 2
FATs:, BEENIE, hREEEIEETE, M
A FF 75 2 v W R AR RS B s A, % ST O
R EEIEERIE , MR 5 RS,
MBS A, TS A AR ARG, BT
BT 5 T8 74 1) T g 120 T A8 KL, R g EL— X5 AN XA
vt s BT 4 950, B 1 WK, 58 3 T
W T RLRHRIR, B 4 RN L, U,
JEERE 5 A WAE AR, oS B AEAE , RKYY
K=Y RmBOGH, BEERRIE MK
MIE. 25 1 WIEARATSA Kk iy 45 [ml )y, T5
I ZE Y A T EMRKEEZ LA 1 0.5 : 0.4 ¢
0.3:04,
213 HRBRFMOFEEE IR FEEFT
A TR Jm S OLAR @ R AE ) o 7 D R
ISR AF FAEYE IS 40 B (Wang, 1995 ), 7EFK
[ A ) A YA e AL E. urophylla,
Fi#% E. grandis. HLE#% E. pellita. ##% E.
globulus, 73#¢ E. camaldulensis F14HM ¢ E.
tetreticornis 25 ( #BiRHE, 2002 ),
214 RBRE(IME HIBRFRBREAR
171, SRR AL FIIEE , 255 W R
FER A BN |, IRd 52 W38 S0 T i A
( Barata et al., 2000 )., /i Bt F1HE 76 B4 2 i ph
HCTHASHD (B 3: A ), 3SHLS 1M AR L
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3 WRIHBRFESR (BRAFTHEEN )
Fig. 3 Ecological photos of Phoracantha semipunctata
(Canberra, Australia)

A. AR, B. 72ER,

A. Mating; B. Oviposition.
PR R ARS e T B e 458 N B (&1 3: B ),
1 Sk ME B B AT =B 3-30 A, BRI 10-14 d. %)
HUREA S AT AR SEAER B SR T, SRJE B AR
T, WEIERZ, BRI, 4 R7ER KT
Bk EE, IR v 2-3 A5 E , $EE
FRUFET D02 SRR K o Al — SR E
VIS R ORI S 8 L AR5 B BT A L
JEOKAE MR E 4 B 5 2= F Y FEAE YRS
I, 29 70-180d, Hi#IZYy 20 d (Scriven et al.,
1986 ),

22 BBXRIFHRESD T

221 WS

2211 ENTEERES T  HEE KW
L 6173 A b DX 95 K e AN A1 189 BT A U T 22
AR, 1 B LA AR R Y A PR AR 3 IV B
F1o TR EICHSE m b IX M A A2,
2018 4ECLiAF] 546.74 71 hm®, A& IR R HE

PEERAL T e R A MY . A, PR AR ES A
PUAT FORE ol R 2F 43 A LA B 4% b S B R A A
RUSRAT, HE DU 2R S R AR 2 HE 0 7E AR b IX
( Zhao et al., 2023 ), FKEWMAEX—EHEH. H
U, R R AR 7R TR I ELAT AR & 10 5 nT R
2212 ¥ BEZENRESH R R
eI RV SRR AR AT 440 U7 hm?, A
Fe g KA 9 HH A 17 38Rl Medp R4 HA —&E
M) RATRE ST, BRI EACK, MR R sk
NIRRT, B ICA ORI TS R,
TE TR [ e 5 i X B R A B o
2213 BEF/EFMEM  BREFHIR KR T
G, K I RATEVF 2 N R HLIX ER 3 BT 4GB 1R R
[ FHSET (Paine et al., 1995; Belal et al., 2017 ),
QSRR I R A TEFRIE BUK , 256 TR EA AR Tl 30
AR, FIRENT BE S BOR R R FET o i 7E TR
EHARZEWETE, U T2E 10%0 85
AR =R 25% R0 ARR (iR, 2015), A
I, ¥k KA AR Il B B K& Bk . oF
SR, ¥R R MR, ANg kAR
F 4% (Hanks et al., 1995), XA H¥pEEAR
SE e E, XTSRRI A PR
2214 TWBFTEEME HIHERFNIFIER
PR THc 8 M HOR AW , HES BiAL R 2R GE%
WA 125, PRI A o SR A T B A WA ) H
bro BT BHEME R AFERESE A TR L
B, A KIS, W AR A REAT) 2 T
B Y S, RE ) X P AN

Fie o RAE AT AR g3 gy, BRI
A RCARIG T ZE , B AMHE IS R R A
AR R ECGHATAEYIBIIG (Austin et al., 1994;
Moore, 2003 ). {HF& FEH-BA O AP AEYKEL,
PRI P VA T B 2 MOt T3 iy, R R
ARE W, PRk R R SRR Y BT iR
(BB, 1998; 78 K%, 2007, 11467,
2023 ), WP A TN TIHRSE I, H
Fffs R A R AT #A 6 S HEHGE , N T3 Bt ASIE H
TR . Ab 22 b7 i 32 B A4 24557 3
HOE GRS o BT A B Ak R A
KA AT, AR TR AR, My X i
TERPPHARBCRA R, BT & F 22K



5 4

XIHRAESE: AP A B MRk 3 K4 Phoracantha semipunctata Fabricius 75 [ A1 Yk R Gkl XS 204 - 1109 -

PR AR A= RN AE 2 FIAE R B9 > 1, (e
IS HEAT 25 My W 2% Il L s il R
7RO o {H F RITAR 3 KA AR A A i A1 B2 1
AN, EFTE— I L5 ERNE, MR

222

R 1 EBRERE S ITTH SRS R

—H %, HIABAEREAEHR R
EESN
W1, i SCRkIC S M TER AAE R, Xk o
KA NETHIAR . BRI 55

H8 315 KA 18 72 P20 A B o3

Tablel Risk analysisevaluation index of Phoracantha semipunctata

— by e/ T FUAS BRIy X ]
DI ) (454712) ( AR5 ) it I
First-level S d-level Specifi " d f Assign
indicators econd-leve pecific parameters and ranges o Reasons for assignment

. indicators assignment value
(criterion . o T

layer) (index layer) (specific evaluation indicators)

P . P o PRI AUKIRSE (R ] i s IR A A A 5 BN B9 AR
feAER RSN TIRHIE iy SIS ) 08 T W H X 456 O I B, (L
o itabili . NN
A Suitability of g (0-1); FEEIE M (1-3)5 EEIE S 7 e 0 X1 99
RISk o iy factors B (3-4) BEXH BT 5 B4 Hanks

:rll(rio uction Climatic and water environments et al., 1999; Seaton et al., 2015 )
colonization (including  temperature,  humility, P. samipunctata has been introduced to
illumination and precipitation Qt al.) in a lot of countries around the world,
the eyaluate areas: Low suitability (0-.1); showing strong adaptive capacity,
medium  suitability  (1-3);  high but the high humility in south
suitability (3-4) China has inhibitory effect on the
development of this species (Hanks
etal., 1999; Seaton et al., 2015)
Pi PRI SRt BRA BUEY 0.5 AR IR AR XA AT — i B0 i 4
E O T 2 3 1 - MR 71 41 (2 PEL BN 5 3% G R R 1
(EEEACE S % B th A7 BRSO RN | S FE MR A 7 17 L A1
Su;t?l?lht}’f()f IR, DL O P S P. semipunctata prefers several
nutritious factors s o e i i
’ ’ B FAY L (PR LA ). sfﬁgnares %ﬁlisomﬁlfonlEu;i)\:\?;uii
(0-1); FEAIE M (13); SRR China g
(3-4)
Food of animals, hosts of insects and
microorganisms, suitability of soil for
plants in the evaluate areas (mainly
based on the diversity of hosts and foods
of microorganisms, insects and animals,
suitability): Low (0-1); medium (1-3);
high (3-4)
Pis . ZIHRE LA HIE ST (A 0.5 Mol R4 MEdU R IR RS, H
REIRRAE  JEpks ). 7R AR KR 4] 5 By sk BRI IREI A A E
Orowth and (0-1); SAmAE I —fik (1-3); %okt A
feproduction JiR (3-4) P. semi punctata performs sexual
Reproductive capacity (considering the propagation, females produce large
modes of reproduction, number of eggs number of eggs, but the life cycle
laid by single female, life cycles): Low requires long time
(0-1); medium (1-3); high (3-4)
P REHERIRE S5 (0-1); TTARCKE 1.5 [F 4w JC B i ke ol K A4 Kk,
B Y . N
Kb (3-4) AFFHz, R ELFF 95 1 F Ho M A sk P i

Natural enemy

HARAEBLAT oy (1-3)

Easily be controlled by enemies (0-1);
without effective enemy (3-4); between
the situations mentioned before (1-3)

K

No natural enemy of P
semipunctata is reported in China
at present, but there are natural
enemies which parasitize the larvae
of other longhorn beetles
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4R 1 ( Table 1 continued )
— bR ST ELIR S HORIRAS X [F]
R ) (454712) ( AR ) T4 I
First-level S d-level Specifi d £ Assion Mg 7y 2
indicators econd-leve pecific parameters and ranges o g Reasons for assignment
. indicators assignment value
(criterion . . ..
layer) (index layer) (specific evaluation indicators)
P, . Py IIATIE R (oA i B g XA 5 U 0.3 HATAET A8 M I
PR oA VA XS ) BT AT S 00T I X 0 1 HREE . LA A
Risk of Distribution S ) <2%( 0-1);5 2%-20%( 1-3 ); Only distributed in Guangzhou,
dispersal =20% (3-4) Shenzhen, Dongguan, Zhongshan
Distribution (based on the proportion of arrléiseiltlaoguan of Guanngzhou at
county-level divisions): <2% (0-1); P
2%-20% (1-3); >20% (3-4)
P2 Be A AH N Y A RS i el B 0.1 AR ARG B AT AR 44
N =3 N N >, e
IAEIREE  (0-1); e 80y Ko o o 5 0 SR, IRl R T A
x:::‘ugri?z?t XFge (1-3); w0 62 sl i Yo
presennt BN (3-4) P. semipunctata is not included on
Without management measures (0-1); the for.estry quarantine and Adangerous
. . pest list, nor on the national key
listed as quarantine or key management i
objects at provincial level (1-3); listed management list
as quarantine or key management
objects by the nation (3-4)
P IREIE I A ARy AT I AL 3 Bk W] e o A R AR B i A T
3! ab SRS NN N N e N S 4
ARy e g iGT i (0-1); (X ATE AN ML AR AT RE AT 1
Dispersal capacity -y g it f74:4% (1-3); nl3dad [ 414 MG
WX AT . BT H Rk It can spread through the transport
e A | g 4% 7 23R AT L 4R of eucalypts woods, and can also
(3-4) disperse by its flying ability
Can only spread or migrate over short
distances through natural transmission
methods (0-1); can only be spread
through human activity (1-3); can
spread through natural transmission
methods and artificial transmission
methods such as biological carriers,
transportation vehicles and packaging
carriers (3-4)
P VAL DX A 3 A DX PP B 1 2 TEFE 34 M4 . BT, AIAIX
SR {51 (3 A= 9 e B4R B X R R ok FARAATE A, 11 A RE
Range of HBGHTE )<2%( 0-1 ); 2%-35% (1-3); PRRIR L Al B X L 1
Y >35% (3-4) 32% ( Zhang and Wang, 2021 )
The proportion of suitable area to the Within the 34 provinces, municipalities
evaluate area (calculate in number of and special administrative regions
county-level divisions or area), <2% in China, Eucalyptus trees are
(0-1); 2%-20% (1-3); >20% (3-4). grown in 11 of those areas, which
make up 33% of the total number
(Zhang and Wang, 2021)
P, Py il B A (0-1)s CXM 03 EUCRBESNEI, kAR
WEEES ML RZFE RS R (13); BES BATHIR
A1 A A H X 3 B T M T (3-4) Colonization of P. semipunctata is
Potential Influences on No obvious economic losses were fiI'Stly found in China, which has
hazards and society and caused (0-1); relatively high economic not caused distinct economic loss
impacts economy losses were caused (1-3); great

economic losses were caused in the
distribution areas (3-4)
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3% 1 ( Table 1 continued )

— G Fe bR — % s .
‘ﬁ%% SCTE FARSEORIR Y IX 4]
GRS (i) AR ) R4 ey
First-level - . oa)
indi Second-level Specific parameters and ranges of Assign Reasons for assienment
indicators indicators assignment value &
(criterion . . L
layer) (index layer) (specific evaluation indicators)
P3 Ps, HfeEHRMA,. BREAEHAESRSGI 1 e R EFMAET RS T
IR XPESIEIN w1 F (0-1); 28 (1-3); 27 froke
AL AL faE (3-4) P. semipunctata is restricted to the
Potential Influences on Number of ecosystem types harmed in Eucalyptus trees in the forest
hazards and  ecological forest, grassland and wetland: 1 (0-1); 2 ecosystem
1mpacts environments (1_3); 3 (3_4)
P fEFEXNE (BRirrHfaFEmHFEL 1 A X GRS BAT — & I 2 5F
FEERTRIE g (A0 % 24 23 2 S FRBE R fi WML, EAEVEZ H 7 ERIAE L
o e N N S N \
(s F) GV EAR, X HE SRR EE TR s VR ARSI Fh,
Importance of - gygugy/h (0-1); faE AR LT M Bl X 22 1 25 BB
: e, R 2 I 45 BE 10 00— B i
(1-3); fEEMNLLFMERS, Wit The harmal object, Eucalyptus trees
LRSI A (3-4) are of certain economic value, but
TR the plantation and felling are
Harmful object (insects analyze the forbidden in many areas: Eucalvotus
economic value and harm to the local trees have indist}i/nct in,fluence};pon
social and ecological environments of . . :
. . society and ecological environment
their hosts) has low economic value, and . .
. . : as introduced species
weakly influences society and ecological
environment (0-1); harmful object has
medium economic value, and moderately
influences society and ecological
environment (1-3); harmful object has
high economic value, and strongly influences
society and ecological environment (3-4)
Py Py i  RETTE TR HARSE Co-1); BLARE 0.1 MR RTEMEL, SMES TIX
ek bl R VU Gy e, R (3-4); 5y
Hazard JE HAWA T =2 2 0, R R E S P. semipunctata is highly restricted
control Difficulty of AT (1-3) to the Eucalyptus trees, and can be
identification Identification methods are reliable and easily recognized by external
fast (0-1); identification methods are not morphology
reliable, require long time (3-4);
between the former situations, based on
specific species (1-3)
P,‘_‘% i WMIER A, B TEEMERER 1 3l KA G HA W] R A EaE
ST AERE e st A A RS (0-1); el AT 3 o 42 57 L B A
Difficulty of  geufeite ke (3-4); Fflofr =201, FERE AU
investigation R R ARSI (1-3) Larva of P. semipunctata make
Monitor methods easy, it’s easy to figure distinct tunnels under barks, adults
out the population development dynamics can be caught by flight intercept
and trends of hazards (0-1); difficult to traps
monitor (3-4); between the former
situations, based on specific species
(1-3)
Pys e WA BRI ERRAR, EH%R 85% 2 e RABHG AT S BE N
PEREHAERE ) 1 (0-1); 30%-85% (1-3); 30%L HEAR e A o B A 2 A B

Difficulty of
control and
management

T (3-4)

Prevention and control methods are
efficient, control rate above 85% (0-1);
30%-85% (1-3); below 30% (3-4)

fJ5k, AR — e (FEH, 2023)
The prevention and control of P.
semipunctata can refer to the other
wood borers or longhorn beetles in
China, which are usually not
efficient (Qin, 2023)
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Wi 1 3 4 HEA T 20 AT, AR SR 2 As b B KA bR
HEXT LR 4 AS—Z48h5 T 1) A5 bRt 11 53,
o) i ad A A AR B RS EAG E P = 0.87,
223 RXEERXIS WA GRS A
ARG NAZ P AR 55 R 53 b o R AT 25
GV, KBS R 3 P PAEN 2.8-4.0 K
FERE, 1.2-2.8 AR, 0-1.2 SRR, %
IR AERRAR | ORI M A 25 28 G0 0 RURS: TEA
HPK 087, J& TREGKAFEED.

3 HFHit5iig

A AR, Mgl RATEIRE)ARE BN
EAESH , B A B e o KR 32y
REEfER A FAEY), R EAFTE MG, (A2
A HAE S N s & L N AR R AR
TR DL S R pd 70 FR 6 () S B2 B (i, A K2R
AP —F o B LA AR AL, W
W, 77 1k HT T R DA T s X A AR R A%
R DX R BRI e e i 0 o IR, % A gt
KA 2 LR s o3 %l B2 AR5
S HAEFRE R R BN, Bl Al R4
FIZEA B R HR RS B BB R) 5, = BRTARICR

AR, FERIRE R B 7K 435 HApA g K
A 12 0 ME A RN R o R A 4 BRI AR O
( Hanks et al., 1999; Seaton et al., 2015 ), W £
FEALFIIK J3 78 2 9 f R AR MO e 3 R A LA T
R o SR, TR R AR A K 22 Sy B — Ak
A, H AR AR K B 2 o B K™ E
(GRFETE, 2008; ARFRIISE, 2019), EALH KA
W) R, PRI, FERE 30 R A= T H it
30 32 AL AR AR AR ) AR 35 A i v R R g 1
A R .
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